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SECTION 1. INTRODUCTION

People must be realistic 1n accepting the fact that noise control is expensive,
whether 1t 1s to be applied {n the workplace or in the community. Government,
industry, and the pubtic 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 1s,
the more the program will cost. Thus, if nofse control regulations are going to
be enacted, 1t 1s imperative that they have a firm technical foundation. The reasons
are twofold. First, if technology is going to be developed or used to reduce noise
to a specific level, then that level must be correct; second, when that Jegislation
15 challenged 1n the courts--and it 1s inevitable that ali environmental noisc
legislation will be challenged--1t must be able to stand up to an extensive Tegal
and technical cross-examination.

During 1973-1976, Allegheny County, Pennsylvania, undertook an extensive
Community Noise Program whose end results were to have been such legislation, An
integral part of that program was a comprehensive commnity neise survey to deter-
mine present noise levels and to identify major nolse sources. The purpose of this
report 1s to document the technical results of both the noise program and noise
survey so that the methodology developed will be avallable as quidelines for future

efforts.

Allegheny County, encompassing the City of Pittsburgh and 127 smaller
municipalities, 15 a heavily industrialized area located in southwestern Pennsylvanta.
Major 1ndustries include mining, manufacturing, and trucking, with an emphasis on
steel and coal. A number of years ago, Allegheny County picneered stringent air
regulations which were enacted after bitter legal struggles. Although significant
progress has been made 1n cleaning up the air, these regulations are still being
contested 1n the courts. Therefore, despite demands by private citizens and environ-
mental groups for community noise legisiation, the local industries were reluctant
to submit to additional envirommental constraints. fesides the financial considera-
tions, they did not want any more environmental precedents to be established in
Allegheny County. For a nolse program to survive in this type of atmosphere, any
proposed 1egislation would not only have to be realistic and enforceable, but would aiso
have to have & firm techntcal foundation for each section, General or nuisance
type regqulations prohibiting "unnecessary loud noises” would not be effective 1n
this situation. 141
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During the planning stages of the Allegheny County noise program, 1t was

anticipated that nofse legislation could be based upon the numercus state and
local ordinances already in existence. However, a detailed analysts of these
programs tndicated that only a handful were funded and even fewer had reguiations
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 1ts 1700 sq kilometers (650 sq miles), 1.5 million people,
3 major rivers, and numercus hi11s and valleys. In additfon, after studying several
legal decisfons on environmental issues, it was concluded that merely inserting the
name "Allegheny County" tnto an ordinance {nitially drafted for Chicago or Hew York
would not insure that the document couid stand up to either tegal or technical
cross-examipation. [t s one goal to merely draft legisluation and an entirely
different goal to enforce that legislation. 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 upan the survey results, presented at public
hearings 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 establishing the technical foundation for the
proposed Allegheny County community noise legislation, 1t also provided a baseline
which was to have been used to prevent future Increases in the existing acoustic
enyironment,

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 1s as follows: In Section 2,
the existing statistfcs 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 quantity of sites,
locations and tima of measurements, The actual data recording procedure 15 outlined
in Section 4. The results are analyzed in Section 5 according to such selected
parameters as time of day, source, land use, and municipality. In each analysis,
techniques were sought to present the data in a format that could be incorporated
into legislation. While ail the outlined technlques were not applicable to Allegheny
County, they were ponetheless documented for possible use in other gengraphfc areas.

1-2




The conclusions are 1isted 1n Section 6. [F{nally, 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 15 its continuous fluctuation
with time 1n a more or less random nature, This 1s 11lustrated in Figure 2-1, which
shows how the noise at several different locations varies with time during a 2-
minute period. The figure also identifies the sources of some of the conspicuous
intruding sounds. Notice that 1n each case, the noise tends to hover around a
lTow amp1{tude much of the time and that individual events intrude on this level to
create peaks.

Next, consider a typical random time-varying pattern of community noise shown
in Figure 2-2. The probability that the instantancous A-weignted sound level l{es

between the levels Ly and Ly + A 15 given by:

P{Ly; Ly + aL) = 3 Atl ® Aty + Atds + Ata + ALl (1}
t=1 T T

at = time interval in seconds

T = total duration of signal in seconds, and

L = 1nstantanecus A-waighted sound level

By knowing the percentage of time the A-weighted sound level 11es 1n a narrow
range such as al, a probabil1ty density curve can be determined. The results may
he plotted as a histogram to show the statfstical distribution of the levels
aver the sampling period, 1.e., the percent of time the A-weighted sound level spends
Tn each class interval. However, a better statistica) presentation of comnunity
noise 15 the cumulative distrihution. This s cbtained by adding the histogram data
to determine the percent of time each A-weighted sound level is exceeded during the
sampltng perfod. A typical histogram and cumulative distribution are shown 1n
Fibure 2-3. The varfous percentile levels do not represent directly mezasured data,
but rather values inferred from the frequency distribution. In addition, the
fluctuation of the noise can be determined from the cumulative distribution plot.
If the curve 1s vertical, the noise 1s constant, while a slope indicates substantial
fluctuations.

A community nofse enviromment can be described using three percentile levels
from the cumulative distribution in Figure 2-3. These are the levels exceeded 50
percent, 50 percent, and 10 percent of the time, which are designated by symbols
Logs Lgge and Ly ls%e3

* Superscripts refer to references on p. 7-1,
2-1

LIRS N T THR AL



A-Weighted
Sound Level~dB

A-Waighled
Sound Leyel-2B

A-

Sound Lavel-dB

A-
Sound Level-dB

20 ydo. From Busy Main Road

.
00 ﬁ -
80 " A—T
O e A A
60
o8]
A0

Wide Streot, Bus Route
18] "

1 1 Fiv

80— WO A I+ x i |
Sy i
a0 A A, W \—7
8o L Y
A0

Quiet Squore, Distant Traffic
90
00

T
T—H Bﬁidc A
AN

W A

Road Traffic, Conefruction Work

20 w
a0 R Riq QRCanCaRCo BnCnBoCoBoRR

I B R i
60 10 20 20 40 50 €0 ©

Time, seconda

gb—
b
3.—
8..

Co — Compreasor

T =Truchk M/C ~ Motor Cycla
B -~ Bus R = Unspacified Ba —~ Aanging
C —Car d —Car Door Slamming

Figure 2-1. Pattern of A-Weighted Sound Levels at Urban S5ites?
2.2

A4 TTEVINAY 15389

o L i am - e et s AT R (A




g o 1AR UTAY LO30

T R TN T

Ah""i

A-Waighted Sound Lovel-dB

e~ Atp

Aty

™

-Q-A"

Figure 2-2,

Time

Example of the Random Fluctuations of an Urban Noise Signal®

L e Y, o e e 2 A VS LN A RO 200 0 i SR ARV e A L
Bl L0 A




AdOD TIVINAY 1538

90% Level W

90

g0

Cumulative Dlistribution

70

) e

50 % Level

]

Statlatical
Dlatribullon
{H Istrogram)

30

Percontoge Gf Time Level 13 Excesdod

7

RO

10 7 Lovel

Figure 2-3,

%

1

&0 €0 70

80 20

A-~Watghted Sound Leval Exceoded

Semple Histogram and Cunulative Distribution

of A-weighted Sound Levgl:'ﬁ

S

1o



ASOD FIEVIVAY 1339

\ R .
MO L —n————T Tl

——

o - v T et e —

i (g

RN

The Lgo parameter fndicates the residual background or ambient level,b It
represents a low-lavel, quasi-steady, slowly changing nofse for which no single
source s identified. The L]0 and Lo levels indicate the effects of the intrusive
nofse events, These are superimposed on the ambient neise, such as the aircraft
‘overfiight intruding a quiet nefghborhood. The quantity kg - LQD has sometimes
besn called a measure of the noise climate, since it indicates the range 1n which
nofse occurs most (80 percent) of the time.? This quantity can be used to determine
the fluctuations in the ambfent nofse and to measure the potentfal for disturbance.
For example, while the sound of that aircraft overflight (Lm) is hardly noticcable
at a busy Intersection where the 1.go is high, it is very intrusive in a quiet,
residential neighborhood where the Ly, 15 Tow.

Perhaps the most accurate parameter used to describe a comunity nioise climate
in relation to human response is the equivalent sound level or ch. This parameter
was recommended by the Environmental Protection Agency in Reference 8, and 1s
summarized in Table 2-1. Leq 1s formulated in terms of the equivalent steady
A-weighted sound Jevel which, 1n a stated period of time, would contain the same
noise energy as the time-varying nofse during the same perfod. The mathematical
definition of Leg for a signal occuring between two points in time, t) and t;, 1s:

- 1 1ty pR(t) dt .
Leq 10 Log [m) tf p;% 1 (2

where: p(t} 1s the time-varying A-weighted sound level and
Pe 15 a reference pressure taken as 20 micropascals

When the nolse exposure 1n a commnity has a level distribution that
approximates a nomal or gaussian distribution, the "eq can be described in terms
of the L50 value and standard deviation, s:

ch = Llgg * 0.115s2 (3)

Also, for the normal distribution, the l.]0 value can be specified 1n terms of
the ksg value and standard deviation, 5

lig ™ bsg * 1.28s (1)
Combining equations 3 and 4 ylelds:
Lm - Lf_,q = 1,285 - 0.1155% . (5)
2-5
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Table 2-1

Yearly Average Equivalent Sound Levels Identified as
Requisite to Protect the Public Health and Welfare!

Indoor Qutdoor
2 A
gls | nips
& [~ ]
¢ 3’2; ;g j}E ;E
= T lER Tt .C%
2 | 5852 |2g|5G
e <5 |28 |hE (28
Residential with Outside Lan 45 ~~ | 55 -~
i Space and Farm Residences .
; Leq(24) -~ 70 | - 70
| Residential with no Ldn A | -- | - ~
utside Space
| Outside sp
5 Leq(zq) | -~ |70 |~ | --
; Commercial Leq(24) * |70 * 70
Inside Transportation Leg(24) * 70 - -
‘ Industrial Leq{24) * 70 " 70
Hospitals Lan A5 -~ | 55 --
Leq(24) kel 70 - ?0
Educational Leq(24) { 45 |70 |55 70
Recreational 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, fdentification of a maximum level
for activity interference may be difficult except in those
circumstances where speech communication 1s a critical
activity.

2-6
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from which can be deduced

Leq = Lyg - 2 din, (6}

which has an accuracy within Y 2 dB for 0 5 s 5 11,

Another recommended community noise descriptor is the day-night A-welghted sound
level or Lgn. This parameter, which 15 also listed 1n Table 2-1, {5 defined as the
equivalent A-welghted sound level during a 24-hour time period with a 10-decibel
welghting applied to the equivalent sound level during the nighttime hours of 1000 ta
0700. The mathematical expression {s:

gy = 10 10935 [ D150104/ %) + 9(0ta*19V10)7] (9

where: Ld " Leq for daytime hours (0700-2200)
Ln n Leq for aighttime hours (2200-0700)

While time constraints prevented gathering enough information to apply Ldn'

the ather statistical parameters, L10, L50. LQD’ and Leq were used in the
fallowing sections to define the acoustical environment af Allegheny County.

2-7
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SECTION 3. METHQDOLOGY*

In any community, the noise levels and their corresponding statistical
parameters will form certain spatial and temporal patterns. These are affected
by such activitics as traffic flow, construction, industrial operations, etc.
Therefore, any attempt to describe a community noise environment must consider
these and a pumber of other physical quantities related to the nolse sources.
As a result, the methodology for the Phase 1 survey had to make the following
determinations In order to obtain data which were both statistically reliable and
representative of the notse climate in Allegheny County.

1. Type of frequency weighting
Number of measurement sites
Location of measurement sites
frequency of measurements at each site
Zoning/land use
. Effect of varigus factors an sound propagation and attenuation

.

[= T+ R R S S
.

1.1 Type of Frequency Welghting

For many sounds, particularly those with broadband spectra and no prominent
pure tones, the A-welghted sound level 1s as good as more complicated ratings for
measuring. a subjective response, These dB levels can also be measured
directly 1n the field with a small inexpensfve instrument or teped on a magnetic
recorder for analysis at a future date. It 15 for these reasons that the

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

3.2 Number of Measurement Locations

In order to determine the spatial variations of A-weighted sound levels in Allegheny
County, a finite number of measurements had to be taken, To accompiish this
a sampiing area called the basic spatial samplfng unit or BSSU was defined. The
BSSU selected for thi1s analysis was a two-dimensfonal square encompassing an area
of 3.1 sq kilometers (1.2 sq miles); this size was sensitive to changes 1n nolse lavels
produced by high-spsed expressways, afrcraft flight paths, or ather localfzed {moving or

*This methodology was developed directly from Reference 5,

3-1
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stationary) sources of npise.5 The division of Allegheny County into these BSSU's

is i1lustrated in Figures 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 € miles). Each rectangle
corresponds to the USGS* 880 series map and contains two 4-digit numbers. The

firit two digits represent a specific BBO 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 1n Figure 3-2.

As an 1)lustration, BSSU #2501 represents the first BSSU fn USGS B80 series map #25.
Similarly, 8SSU #0835 represents the 35th BSSU in USGS 880 series map #08.

The number of measurement locations required within each BSSU 1s directly
related to the homogeneity of the area with respect to the type, number, locatfon,
and distribution of noise sources. For example, consider the extreme case of the
Mohave Desert and an area such as the City of Pittsburgh. 0On the desert where the
noise Tevels are steady, one site would adequately represent the nofse ¢limate
of many square miles, In Pittsburgh, one measurement location would most 1ikely
be representative of a very small localized area.

For this survey, 25 sites per BSSU were used inside the City of P{ttsburgh,
and 16 s{tes per BSSU were used for the rest of the county. The number 25 was
determined from Reference 5, which assumed that the Lggp A-weighted sound level was
normally distributed between measurement locations, that the standard error was 5 dB
for 95 percent confidence, and that the average Lgp A-weighted sound level would be
accurate within + 2 d8.  The number 16 was an adjustment after the City of Pittsburgh
had been completed in order to expedite the survey.

3.3 Location of Measurement Sites

After the number of measurement sites was determined, each BSSU was divided
into & corresponding number of sampling elements by using a square arid pattern with
11nes spaced at equal intervals. The actual measurement locations were placed at
the geometric center of each sampling element or as close as possible to the inter-
section of two streets, If there was no develeped land 1n the sampiing unit, a
measurement was not taken, The advantage provided by this system was that the
Tocation of the resultant grid fntersection points wolld be independent of any
bias while providing a maxfmum of different locations. A BSSU with 25 sampling
elements and 25 measurement locations is shown 1n Figure 3-13,

*United States Geographical Survey 1.2
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Figure 3-2.

Individual BSSU's of Allegheny County
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3.4 Frequency of Measurcments
The requited frequency 'and Tength of measurements 1s a function of the

temporal distribution of the A-weighted sound Tevels. Previous investigations

have shoun that low levels generally occur in the early morning hours, rise to @ high
daytime level, and fail off slowly In the cvening to a low nighttime Jevel, 1,9

This trend is fllustrated 1n Figure 3-4. In addition, there may also be daily
differences, particularly between weekdays and the weekend, Nevertheless, because
continuous recording over a ]aﬁge area for a number of days would be too time-
consuming and costly, some type of sampling had to be performed.

First, since realistic environmental standards could be established using
worst-case conditions, a single measurement taken during the weekday between the
hours of 0800 and 1700 wouid be used to define the noise climate of a given site.*
Neat, the length of this single measurement had to be determined. If the A-welghted

sound levels were constant, then a few secends 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 schemés which
usually involve one X-minute sample, where X 15 less than 60 minutes. One specific
technique 1s "time compression sampling," achieved by construction an X-minute
sampie from a serles of subsamples of shorter duration. For example, a 10-minute
sample (600 seconds) can be constructed by ustng:

- 600 1~second subsamples, or
- 200 3-second subsamples, or
- 120 5-second subsamples, or
= (0 1{-~-second subsamples

A11 of these schemes are based on the assumption that the statistical dis-
tribution of the A-welghted sound levels obtafned from the X-minute sampie is
representative of the distribution which would be ohbtained 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 subsamples. The 10-minute length was

*In general, community noise legislation establishes maximum permissible A-vieighted
sound levels., In order to be compatible with the existing environment, the standards
could he based on worst-case conditinns. Thus, levels measured during the high noise
period between 0800 and 1700 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.
3-6
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chosen so that the maximum Jand area could be surveyed while stil11 obtaining some-
what rellable data. The 6000 1/10-second subsamples provided maximum use of the
information of each mugnetic 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 1n Allegheny County were to be accomplished
partially through regulations specifying maximum A-weighted sound levels along zone
property l1ines, the existing noise enviranment 1n each zone had to be determined.
However, before the methodology could be expanded into this area. the present zoning
had to be defined. Allegheny County consists of 128 separate municipalities including
the City of Pittsburgh, cach with 1ts own unique zoning ordinance. Therefore, con-
salidated county-wide zoning criteria were established, consisting of the classifica-

tions 1isted in Table 3-1,

3.6 Effect of Yarious Factors on Sound Propagation and Attenuation

Any program to measure, analyze, and eventually control nolse 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 frem the source
to a recelver 1s affected by the physical environment and other factors such as
meteorotogical conditions. These factors may be acoustically significant and must
be considered 1n any comprehensive urban noise survey. This section s directly

quoted from Reference 5. ;

] Alr Absorption

The absorption of afrborne sound due to viscosity, heat conduction, diffusian,
and radiation generally referred to as classical absorption {s not significant 1n
the frequency range of fnterest. : i

6 Meteorolegical Factors

The most 1mportant metcorological 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 mtle), normal variations 1n
atmospheric condi{tiens have 1ittle effect. At greater distances, the effects are
much more significant. The effects generally cause the measured levels to be Tess
than the expected theoretical values due to distance alone. These effects are
frequency dependent, with the greatest variatfons cccurring 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

3-8
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Classification

Table 3-1

Allegheny County Consolidated Zoning

Low-density residential

IHgh-density residential

Farmland
Atrport expansion

Commnercial

Central business district

Light {ndustrial
Heavy industrial

Strip mining
Afrport
Special
Institutional
Institutional

Symbol

R

R3

ith
R8

c3

C5
M

)

M6
M8
sp
1C
L1/

o L A B e L I R T o D 2 0, A el S D AP s ALV IR

Definltions

One- and two-family residences with at
least a 3 meter {10 foot) separatfon
between buitdings
Multifamily residences, apartments,
or homes within 3 meter (10 feet) of each other

Former residential land purchased for the
airport expansion

Structures used primarily for the sale of
merchandise or for the performance of
service, or for office and clerical work

Central business district

Operations conducted entirely within an
enclosed building

Operations conducted outside or 1n semi-
enclosed building

Parks, recreation areas, undeveloped Tand
Universities
Hospitals

3-9
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pressure. This attenuation is in excess of the loss due to spherical divergence,
which 1s 6 dbB for cach doubling of the distance from the source.

o 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., concrote or asphalt) is very high, but for all practical purposes,
the attenuation due to surface absorption 1s considered negtigible in practice.
However, ground attenuwation depends upon the proximity of the propagation path
to the ground, the distances involved and the elevation angle of the source.

e 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 lTimited data
available, the excess attenuation caused by precipitation appears to be negli-
gibie. However, afr saturated with moisture will propagate sound at a velocity
faster than dry air. HWhen sound {is propagating through a medium with some pre-
cipitation present, consideration should be given to the effect on the noise
when the microphone 15 located near the ground; the measured Teveﬂs ma
increase appreciably. Under snow conditions, the levels may be e-fectf@e]y
muffled. For example, when wet or snow-covered, the roadway surface directly
affects tire noise. Snow tires on automobiles praduce higher levels
at highway speeds than conventional tires.

e Effect of Darriers

The attenuation due to an acoustical barricr, e.q.. a depressed highway in
a cut or an elevated cmbankment, must be known 1n order to predict traffic noise
levels at a measurement location. The wavelengths of sound in the frequency
range of interest are generally comparable to the physical dimensions of barriers
normaily encountered in wrban areas. The attenvation of noise will be increased

under the following conditions.

the higher the frequency of the noise,

the cleser the barrier s to the source of noise or the recetver,
the higher the barrier, and

the wider the barrier,

an oo

However, the results of the studifes indicate there 15 a 1imit of 15 dB
to 20 df} attenuation that can be obtained in practice.

s Seasonal Effect

There fs 11ttle 1nformation available on how noise levels vary with the time
of year. Most preyfous nolse surveys were conducted in the spring, sumer or
early fall. A seasonal problem that occurs in many areas 1s noise from insects,
e.9., crickets and peepers that ralse the higher freguency band ambient
levels, Wintertime measurements are difficult to obtain from the point of view
of the observer's comfort, and equipment operatfon 1n cold environments. HNoise
surveys are generally conducted at a time of year when the air temperature and
relative humidity for the area are near thelr median values.

3-10
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The results of one earlier survey indicate that ambient levels In residential
areas drop 6 to B dB 1n most octave bands under winter conditions. However,
this drop 15 undoubtedly due to the presence of snow on the road surface and the
resultant change 1n traffic flow conditions. Because of the different character
and density of the traffic during winter, traffic nofse showed a drop 1n levels
on the order of 5, 10, and 15 db 1in the 400 to 800 Hz octave band for light,
averafe, and heavy traffic flow conditions respectively. In many industrial
areas, the main reason for reduced ambient levels in winter 1s due to the closing
of factory windows.

Hhile these factors were not studied specifically, it was hoped that the
survey rasults could be applied to many of them 1n order to build up & wide data

base for future studies.
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SECTION 4. DATA GATHERING PROCEDURE

Once the methodology had been established, the foilowing procedures wore
used to gather data, First, zoning maps were prepared for the entire county,
which was then divided 1nte B5SU's, Each BSSU was 1n turn divided into 16 to
25 sampling elements with a corresponding number of measurement locations, The
measurement site wns placed in the geometric center of each sampling element
or a5 close as possible to the intersection of two streets. Ten-minute, A-
welghted measurements were taken at each site; the sites were not sampled in
numericat order but rather in a random pattern. The data for each site were
then analyzed using 6000 cne-tenth second Subsamples, and then converted into
the L90’ bgge L1D' and Lﬂ statistical parameters discussed eartier. Schematics
of the equipment used to obtain and analyze the data are shown in Figure 4.1,

Equipment Used To Obtain Data

Polyurathana
Windscrean
BOK Typa 417 0K Typa 2203 Kudelshi Nogra 4.2
I" Piszosloctric  |~e{ Sound Lavel »1i..J, Magnatic
J-a- Mlicrophone Metor Tapa Recorder
BAK Type 4230
Plstonphone

Equipmant Used To Analyze Data

Kudeiaki Nagra 4.2 BAK Typa 2303 BAK Typs 4420
L..J. Magnatle =i Grophlc Level = Statistical Distribution
Tape Recarder Regordar Analyzer

F{gure 4-1, Schematic of Data-Measuring and Analyzing Equipment

To catalogue this information, special data sheets were compiled for each
BSSU, BSSU 0628 and fts corresponding data sheet are detailed 1n Figures 4-2
and 4-3 respectively. An explanation of Figure 4-3 follows: NO stands for the
measurement Tocation. For exemple, 052801 means the measurement was taken at the
first site 1n BSSU #0628. LOCATION is self-explanatory. BORQ represents one
of the 128 municipalitics comprising Allegheny County 1n which the site was
located, Their specific codes are 1isted 1n Table 4-1. A1l the measurements n
this particular BSSU were within the City of P{ttsburgh.

a1
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Code

Municipality

101
102
103
104
105

118

Meppo
Aspinwali
Avalon

Baldwin Baro
Baldwin Twp.
Bell Acres
Bellevue

BDen Avon

Ben Avon Hts,
Bethel Park
Blawnox
Brackenridge
Braddock
Braddock Hitls
Aradford Noods
Brentwood
Bridgeville
Carnegie
Castle Shannon
Chaifant
Cheswick
Churchill
Clairton
Collier
Coraopolis
Crafton
Crescent
Dormont
Dravosburg
Duquesne

East Deer
East McKeesport
Fast Pittsburgh
Edgewnod
Edgeworth
El{zabeth Boro
El1zabeth Twp.
Emsworth

Etna

Fawn

Findlay

Forest Hil1ls
Forward

Munfcipal Computer Codes

Table 4-1

Code Municipality

144
145
146
147
148
149
150
151
152
153
154
155
166
157
158
169
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
18]
182
183
189
185
186

R

Fox Chapel
Franklin Park
Frazer
Glassport
Glenfield
Greentree
Hanpton
Harmar
Harr{son
Haysville
Heldelberg
Homes tead
Indlana
Ingram
Jefferson
Kennedy
Kilhuck
Lect
Leetsdale
Liberty
Lincoln
Marshall
McCandless
McDonald
McKeesport
McKees Rocks
Millvale
Monrgeville
Moon

Mt. Lebanon
Mt. Oliver
Munhall
Neville

N. Braddock
N. Fayette
N. Versailles
Oakdale
OQakmont
0'Hara

Ohto
Osborne
Penn Hills
Pine

A4

Code Munfcipality

187
180
189
190
19]
152
193
194
195
196
197
198
199
200
20
202
203
204
205
206
207
208
209
210
2N
212
213
214
215
216
217
218
219
220
221
222
223
229
225
226
227
228
229

Mtcafrn
Pittsburgh
Pleasant Hills
Plum

Part Yue
Rankin

Reserve
Richland
Robinson

Ross

Rosslyn Farms
Scott
Sewickley
Sewickley Hts,
Sewickley Hi1ls
Shaler
Sharpsburg

5. Fayette
South Park

5. VYersnilles
Springdale Bora
Seringdale Twp,
Stowe
Swissvale
Tarentum
Tharnburg
Trafford
Turtle Creek
Upper St. Clair
Yerona
Versaiiles
Hall

West Deer

Hest Eldzabeth
West Homestead
West MIfflin
West View
Hhitaker
Khitehall
White Oak
Wilkins
Witkinsburg
Wilmerding

A kb A A At ey prans | epe——
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The symbols 1n the ZONE c¢olumn are taken from Table 3-2. The first symbol
represents the zone 1n which the measurement was taken; the rest are other zones
located within the sampling element. MISC, whose symbols are defined in Table
4-2, 1{sts the notse-sensitive areas in the vicinity of the measurcment site.

The SOURCE column contains majaor 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 mony as four different sources could be
placed in this column with the most {mportant contributor listed first. Thesc
codes are defined in Table 4-3.

The DATE and TIME columns are self-explanatory, while the RESULTS include the
L1gs Lgpe and Lgg A-weighted sound levels obtained from the 10-minute noise sample.
In Figure 4-3, which contains data from BSSU #0628, the measurement site O

was located in Lowenhi11 Avenue 4n the Clty of Pittsburgh (BORO 188). The site

was located in a Tow-density area bordered by undeveloped land (ZONE RISP) 4n the
vicinity of a school (MISC 01}, The major source of noise was traffic, although
construction and atrcraft contributed to the levels (SOURCE 010204). The measurement
was taken November 15, 1973 (DATE 111573), at 2:47 p.m, (TIME 1447). The 10-minute
sample had 66, 58, and 55 db as 1ts respective Lyg, L50. and Lgg A-weighted sound
levels,

After similar data sheets were completed for each of the 659 BSSU's 1n Allegheny
County, a computer was programmed to store this information. A sample of the noise
file {s contained 1n Appendix B, Then, wsing a second program te sort this {infor~
mation, the data could be analyzed according to a number of different parameters.
This analysis 1s detalled in the following sections.

4-5
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Table 4-2

Noise-Sensitive Area Computer Cude

PAESv 3 1T0¥ UTIWY LD DD

Symbol Area

01 Schools

02 Hospitals

a3 Churches

a4 Nursing Homes

Table 4-3
Noise Source Computer Code
Traffic . 13 1Industrial 25 Shoveling Snow
Construction 14 Trees 26 Transformer
Dogs 15 Garbage Col. 27 Boat Whistle
Planes 16 Rain 28 1dling Truck
Trains 17 Church fells 29 Boat
Lawn Equipment 18 Industrial S1rens 30 Idlfng Trafns
Leaf Comg, 19 Radfos & TV 31 Afrport Gperations
Emer. Sfrens 20 Street Cars 32 Farm Equipment
Birds 21 Raking Leaves 33 Gunshots
Crickets 22 Running Water 33 Thunder
People 23 Power Saws 35 Minihikes
Alr Cond, 24 Pumps (011, gas, etc.)
A6
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SECTION 5. RESULTS

The Allegheny County community noise survey had two mafn 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 comunity noise legislation.*

As a result of the specific methodology used, a massive amount of data was
obtained--over 700 sites were surveyed with such information as A~wetghted sound level,
major sources, location, time, and date recorded for cach. In arder to put this
information into a workable format, the noisc survey data were sorted and analyzed
according to the specific parameters 11sted below:

BSSU

Hour

Source
Zoning/Land Use

Noise Sensitive Area
Municipality

Since prototypes of this specific program and objectives were not avaflable,
the outcome could not be anticipated. Consequently, not all the results could be
used for this particular plece of legislation. Some parameters produced informa-
tion that couid be directly incorporated into the proposed regulation, while others
produced only interesting numbers. Nonetheless, the results of each analysis ore
discussed in the following section along with their fmpact 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 fn the previous section. Measurements were taken at 24 sites within
the BSSU, and for each site, Lig, lsp. and Lgg A-welghted sound levels were obtained.
Cumlative distributions were then formed for the 24 L90 values and the following
statistical calculations were made:

NUMBER. The number of records processed,
n s 24 {8}

» Selmcted sections of the proposed Allegheny County community noise iegislation
are presented 1n Appendix A.
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NUMBER 24.0 24.0 24.0 24.0

Sun 1,816.0 1,606.0 1,427.0 1,37.0

MEAN 5.7 66.9 59.5 54,9

SuM2 139,A04,0 109,226.0 86,221.0 73,189.0

51 2,073.3 1,757.8 1,374.0 918.6

5? 90.1 76.4 59,7 39.9

8 9,5 a.7 7.7 £.3

ERR-29 5.5 5.0 a5 1.6

CRR-95 4,0 3.7 3.3 2.7

ERR=90 3.3 2.1 2.7 2.2
COMPUTEO L EQUIVALENT ~-- 63,243

Figure 5-1. Computer Analysts for BSSU #0628
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SUM The total value of all recoras

n
MEAN The value of SUM divided by the number of records

SUM'!:K1“KI+K2"‘X3..-+X (9)

HEAN = SUM/NUMBER = IRy * U (10}
SuM 2 The total value of each level result squared

SUM 2 m £xq2 32 + xp? 4 32 4 L. 4 x 2 (1)

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

S1 = SUM 2 - u2n = txg2 - SERLLZ (12)
52 Iggsvggg? of §1 divided by the number of records

52 ~ $1/(n-1) » [zx42 - {5425 3700 (13)
5 The square root of the value of 52

S »/527= /ST7(n-TT (14)
ERR - 99* = (S x tgg)//ﬁ:T {15)

t99 = yalue exceeded in both directions with a
probabi11ty of .01 {n a student ¢ distribution
with n degrees of freedom

ERR ~ 95% = (S x tgg)//n-T (16)
tgs » value exceeded 1n both directions with a

probability of .05 in a student t distribution
with n degrees of freedom

ERR ~ 90% = (S5 x tgp)//R-T (17)

a yalue exceeded 1n both directions with a probab{lity of
Y]O in a student t distribution with n degrees of freedom

tag
After these calculations were repeated for the Lsn and L90 parameters, the
Leq leve] was obtained using equations 18 and 19 which were developed from

equations 3 through 6.
5. (E']0 - [50)/1.28 {16)
Leq' [50 +,115 § (19)

*  From thase error values, confidence 1ntervals could be established. [In this
particular BSSU, the mean Lgy A-weighted sound level with a 90 percent confi-
dence interval was 54.9 + 2.2 d8 , Thus, 1f the measurement were repeated
106 times, the mean Lgg A-weighted sound level would fall between 57.1 and
52.7 d8 90 times.
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where: -I}O = Mean or average Lig A-weighted sound Tevel 1n DBSU

HETD 2 Mean or average Lyg A-weighted sound level fn BOSU

The entire procedurc 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 cvaluation of the nolse environment, 1t was used to formulate
the anti-degradation scction of the proposcd legislation.* This section cstabTishes
"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 ene 855U 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

Lon® Leg? L
Bt 50 0
Location FAX 1IN MAX " MIN MAX MIN

67.3 3N.3 73.5 3.3 87.3 40.6
61.5 M.0 67.0 7.8 75.0 55.1

T *

Allegheny County
City of Pittsburgh

* T represents average A-weighted sound level in the BSSU

5.2 Hour-by~Hour Analysis

To obtain a temporal analysis, the survey data were analyzed according to the
First, all measurements taken between the

hour 1n which the measurement was made.
hours of 0800 and 0900 were sorted. Then, the individual Lip* Lsge and Log
parsmeters were put into histograms from which statistical averages were obtatned
Finally, the procedure was repeated for measurements

using equations 8 through 19.
The resulting

taken from G200 to 1000, 1000 to 1100, 1100 to 1200 hours, eote.
computer printout for a typical hourly grouping {0900 to 1000 hours) fs shown {n

Figure 5-3.,
The hourly results for Allegheny County are 1isted 1n Table 5-2 and plotted

in Figure 5-4, The analysfs shows that between 0900 and 1700 hours, the hourly

* See Appendix A for exact wording of this legistation,

5.4
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Figure 5-2. Anti-Degradation Map of Allegheny County
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Figure 5-3. Computer Analysis for Measurements Taken From 0900 to 1000 Hours
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varfation was small enough to validate the carlier assumption that only a singie
measurement during this time period would be needed to determine the daytime noise

climate.
Table 5-2,
Hourly Measurement Results

Time No. of Measurements L' Tsg" Ty 'L-c‘:l
0800 - Q900 190 62.7 55.4 50,8 59.2
0901 - 1000 946 9.2 50.9 46,5 55.7
1001 - 1100 1504 58.1 49,3 44,6 54.8
N0 -~ 1200 1288 57.4 40,6 43,9 54,0
1201 - 1300 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.B

L represents average A-weighted sound leve) in specific time period.

It is5 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
abtain a haseldine for community noise legislation, these 0900 to 1700 hours readings
would be sufficlent. Standards bnsed on the extremely high levels generated
during the rush hours would tend to be teo high, while the 10-decibel nighttime
reduction specified In reference 9 eliminated the need for nighttime data.*

Hhile the hourly parameter analysis established certain validity to the survey
methedology, 1t produced no information that could he incorporated {nto the proposed

legislation.

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

a1l measurements with traffic as their primary noise source was sorted. HNext, histe-
grams wers made of the L-levels for these 5166 data points and the average LIO' LSO'
and L90 A-weighted sound levels were obtajned along with an Le . The computer analysis
for this traffic source 15 shown in Figure 5-5. F1inally, the procedure was repeated
for the other significont sources. The results are summarized in Table 5-3.

* It should be noted that the 190 measurements taken during the 0800 to (900
morning rush hour were used to establish the noise baseline for Allegheny
County. However, since this mumbar 15 a small percentage of the more than
7700 measurements taken, the distortion will he minimal.

5-8

S mmme—e eee i - T i S Uiy By

LTRSS L



A 3 ITY RNV LDXT

&-5

HIOPOINT

ERR-29
ERR-J5
ERA-90

LEVEL - 1
1. DIST
0 .0
{t 0

0 .0

1 .0
0 .0
9 .2
28 .8
75 1.5
99 1.9
129 2.5
27 5.4
305 5.9
449 8.7
972 18.8
Goo 1.8
15 14.4
500 9.4
397 1.7
4L 4.7
136 2.6
169 2.1
53 1.0
19 A
3 -1

1 -0
5,166.0
350,724.0
67.9
24,209,388.0

398,446.4

7.1

8.8

0.3

0.2

0.2

COMPUTED 1. EQUIYALENT =-~ 57,279

figure 5-5.
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Table 5-3
Nolse Source Analysis*

Loudnpss  Numerical

Code Source ilo. of Sites Leq Rank Rank
01 . Traffic 5166 57.3 B 1
02 Construction 244 54.3 7 ]
03 Dogs 150 A8.3 13 6
04 Mreraft 946 51.6 10 2
05 Ratlroad Operations 62 59.9 2 n
06, 07 Lawn Equipment 156 50,8 12 7
08 Emergency Strens 8 52.4 8 17
09 B1rds 262 42.7 17 3
10 Crickets 42 42.2 18 13
11, 19 People 123 81.1 N i)
12 Fans, Afr Conditioners 29 5.6 6 14
13, 18, 24, 26 Industrial Qperations 216 58.7 1 5
14 Rustiing of Leaves 93 a7.2 16 9
15 Garbage Collection B 59.2 3 17
22 Runniny Water, Rivers 66 48.2 14 10
23 Power Saws 21 52.3 9 16
k) AMrport Operations 61 62.8 1 12
32 Farm Equipment 27 47.5 15 15

* In a separate analysis, the nofse 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 secandary source at an additicnal 15,6 percent, QOther significant
sources were people (major source at 10.4 percent and secondary source at 12.0
percent;, alrcraft (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 1isted first in the source section of each data sheet
(Figure 4-3). Secondary sources were 1isted second. Additional sources were

not included in this analysis,

While this procedure may appear to be a rather simple 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 1in
the greatest number of sites, while alrport operations produced the highest
Le value, [Both of these sources can be reguiated as well as most of the other
major sources 1isted. llowever, this table could also be somewhat misieading,
as shown by the low Le values of dogs. Their high-pitched harking was a
comman puisance 1n Allegheny County.
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Altheugh the source evaluations produced no direct contribution to the
regulations, 1t did prioritize problem arcas as well as Justifiy controls for
such sources as traffic, construction, industrial operations, etc.

5.4 Zoning/Land Use Analysis

To define the existing A-weighted sound levels for the various land uses, the survey

data were analyzed accordinag to the zoning criteria in Table 3-1. To beqin, all
data obtained taken in an R (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 with the
results summar{zed 1n Table §-4.

The table also ¢lassifies these results according to adjacent land uses.

For example, the measurements made in Tow-density residential (R1) areas can be
subdivided into such categorfes as RI1CI, RIMA, RISP, etc. The RIC3 classification
represents measurements 1n a low-density residential area with an adjacent
commercial land use in the same sampling element. Similarly, an RIM4 classification
represents a measurement taken 1n low-density residential areas with an adjacent
{ndustrial land use in the same sampling element. Thus, the 4883 measurements
obtained in R1 land use can he divided as follows: 2149 RIR1, 277 RIR3, 211 RIR5,
etc, Similar analyses were made for the other zoning categories.

As indicated in Table 5-4, the adjacent land use did have a significant 1nfluence
on the A-weighted sound levels. As an example, the Leq for the RIRT sites averaged
52.0 dBb compared to 57,3 dB for the RIR3 sites. Similarly, the Leq for the MIM4 sites
averaged 65.8 dB compared to §%.7 df for the MIRI. However, since regulations based on
the categories 1isted would be far too complex to understand and enforce, Table 5-4
was consolidated into the combinations below with the results summarized in Tabls 5-5.

- Residential bordered by Residential - RR
« Resident{al bordered by Commerical =~ RC

- Residential bordered by Industrial - RM
- Commerical bordered by Residentfal - CR
- Commerical bordered by Commercial -~ CC
~ Cormerical bordered by Industrial -~ CM
- Industrial bordered by Residential -~ MR
- Industrial bordered by Commercial -~ MC

Industrial bordered by Industrial ~ MM

5-11
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Table 5-4
Zone-by-Zone Analysis

Ho, of - - Ho, of - -
lone Sub Sites Lig kso koo Leg Zone Sub stites Tig Tsg  Tgg  Leg
MRI 2149 56,2 40.1 42.0 52.0 €183 a7 6.z 57.8 537 629
RIR3 277 60,6 52.0 40.2 51.) £Ich 1 7.0 690 640 735
K145 n 56.1 45,2 40.0 515 £IR1 w 67.2 58,6 51.8  61.7
msk 1519 56.0 46.7 41.9 52.8 £ CIR3 7 670 593 53.8 63.5
RICI ATt 60,8 52.5 A7.4 513 CIH] 2 6.5 533 533 64.0
Rl RICS 4 §5.6 56.0 52.0 62.7 (IM4 23 6.5 618  §5.9 65.0
AT no 59.4  50.8 AS.4  56.) A ? .5 68 820 11
RIM4 124 50.4 52.8 49.0 55.6 E11 17 O o Il Y S N AW
M w3 oenou o
RINA 4 5 A7 4k .
£5C5 10 72 0.0 6.6 70.0
0TAL Al 4063 57.0 48,5 414 53.7 s ] 70 650 o0 &8s
e gsm 3 67.7 6.0 58.0 641
RIR) 2 60.5 53.0 D5 5.0 (8 HI SO 1 S+ L S
Ei’?;‘a '32 gg-a g;: :;; ggg C5Me 1 71,6 65.0 500 61.4
K10 15 614 th6 508 89D T0TAL (4 0 JOT RN 0 RE T
R SR B+
A3l 9 . 6 5 .
Mg 55 6l4 514 59 W0 AT S S e B -
N s G0 G5 enl see A1 87
e I R BRI X
%)
R5RS 186 52,2 424 4.2 491 2 2t Er: SR LA
AR 100 5.6 430 7 520 TotAL 8P B0 ATE BT TES.
g i E oo
RS RASP 05 . . 5 4B,
RSC3 6 61.3 487 425 59.8 mm f:‘a 53.2 gg.o g;a 61.2
W3 g & aeoBoomom i e
Eéila‘ ? e 4::»: 13,'0 197 " m:g li 69.7 23:2 M:L 66,1
WAL 1B O 502 A2.6 0.6 49.0 ] o LA B A
Hica 13 66.2 58,2 £2.9 62,7
_— 9 0.3 6.1 5.8 667 L{¢17, S ) M F (2 90 A Y 2/ MU 3 O T A DY
me 0 &8 N0 B9 s
) W0 59.0 36, .
MM 1 87.0 73.0 6.0 6.7 mﬁ ! ?25 ??'3 ;gg ?:2
MR L) 66.3 58.6 %51.7 2.7 . . ' .
b.6 3 H6 HER] i 615 677 543 60.1
PR3 1 9.0 625 BA3 686 nek g 6.5 o wg o o
e 5 6.0 gi’? nloa4 MaSD 1 60.1 508 42 519
%L-— ? 7].[] 3 61:0_59:5 TUTN —m 2!“69.] 52.' 47:1-‘56]'_
10TAL ms—-*sm-—m- REETTOT
o HOM 1 7186 6.8 50,3 6.2
[ 2 5416 448 AL0 AL
otAL 13 13 0 A DY At A LN

Note: T 15 average A-weighted sound Tevel for sttes within a particular zone
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Calenory

festdential Jordered
Dy Residential

(AR}
TaTAL
Restdential Bordercd
By Commercial
{RC}) TOTAL

Residentis) Bordered
By Induatrial
{r)

TOTAL

Conmarcial Bordered
By Restdential
(CR) TOTAL

Cowmgreta) Rordered
By Commerctal ,
(cc) TOTAL

Cormercia) Pordercd
By Industrial
(CH) TATAL

Industr1at Norderpd
iy Raaident(s)
(R)

TOTAL

Likiustrial Barderes
By Commercial
(™) TOTAL

Industrial Pordered
By Industrial
{t)

TOTAL

NOTE: T 1s average A-weighted sound level for sites

Table 5-5
Combination Zone-hy-Zone Analysis

. Ho. of - —_ -
Sub Sites Lo Lsg Logg Leg
RIRT 2149 6.0 A3 42.0 52.8
RI1A) 2n 60.8 82,80 an.2 5.3
RIRS 21 56,1 A45.2 AD.0 51,5
RSP 1519 560 6.7 41,9 R0
RIRI 1] 60.5 53,0 4.9 54,9
(k1] 158 52.4 51,4 A7.4 859
RISP 04 60.0 52,4 48,7 n54.5
REAS 106 82,2 42,4 .2 m®2p
n5R1 100 236 :J Nl Jll ? 222
! 1 6,
A —ah
RICI L1 ] 60.86 52.5 47.4 513
R3IC) 139 ), 4 5% & 50,9 k9 1
“he £70 A0 S )
RIM1 1no 9.4 50,8 A5.4 56,1
R1M4 124 5%.4 52,8 49.0 556
AM) 19 62.% 55.6 52,0 49,6
e B md g oo a
57.1 . 5 5§3A
4 ] (A W 1
CIR1 n 67.2 58.6 51,8 ¢3.7
Cinl | 87.0 K913 538 61,5
ok 758 32 W 3 3%
Eggg o ggz ggg 5;; 62.9
10 ] 1] n.o
it 77 (O I Tt 1
G B 3 o2 ma w
4 ] 55 2]
N i (3 0 AT O M T Y
MIR] 56 6.2 5.9 49.3 59,7
Mt 12 69,7 61.2 sn.1 66,2
HaR1 Bg 66.1 0.6 53.7 62,7
MR n 9.1 62,5 58,3 64.6
il 6 63,5 57,7 541 60|
m 196 6,1 8.4 015 0.6
B4 s oA el
145 ] ] 70, 5?
W 9] (4 I N {3
HIM] 21 61.8 530 51.9 61,2
HI 18 69,4 621 57,2 65.8
i n 1.3 81 58 667
il 13 6 61.0 58.0 05 O
11
tﬁrﬂ‘“ }‘r-"sl*ﬁ‘“sv*r—‘ B

within & particular zone.
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While a sizeable spread sti1) existed within the individual combinations, the
number of entries was reduced to a workable ampunt. Table 5-5 45 refined in

Table 5-6, which was used in drawing up the proposed noise legisiation in Appendix A.*

Table 5-6

Existing A-weighted Sound Levels Across Zone Property Lines

Ergztagg Recelving Land Use
Res{dential Commercial Industrial
ResTdential 53 on 57
Commercial 64 63 64
Industrial b 6J Lo [

As a point of {nterest, Figure 5-6 compares the cumulative distribution of
A-weighted sound levels taken at sites located 1n residential areas (only R1 or R3
land uses were in the sampling element) to those sites located 1n residential areas
bordered by comerctal or industrial activities. Hhile there 1s a significant
increase in the levels, the {ncrease 1s not as great as was anticipated.

There are a number of other parameters that could be used 1n combination with
the zoning to cbtain more information. Figure 5-7 results from an hourly analysis
of the Lgg A-weighted sound levels of sites taken in separate M4, M1, RS, R3, and
R1 land uses, The tabular information in this figure 1ndicates the number of
measurements taken in each zone for each hour. While these data make no direct
cantribution to the proposed regulations, they do, for the most part, verify the
earilier assumptions of a constant noise level from QBOQ to 1600 hours.

As an additicnal test to determine the direct effects of industrial operations

on resfdential areas, the following criteria were used to sort and analyze the data,

~ S1tes located 1n low-density residential areas (R1) bordered by heavy
industrial areas (M4)

- Industrial operations as the major noise source

The resulting computer printout is shown in Figure 5-8. Although it was
anticipated that such infermation would he used 1n defining problem areas and
setting more exacting standards, only a 1imited number of sites met the specific

criteria.

* See Appendix A for exact working of propnsed county legislation.
5-14
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5,8 Hoise-Sensitive Arca Analysis
In arder to establish appropriate standards for various noise-sensitive arcas

such as schools and haspitals, part of the survey was set aside to determine tholr
acoustic environments. To obtain these results, the data were sorted and analyzed
according to the specific type (1f any} of noise-sensitive area in the vicinity of
the measurement site, The resuits, summar{zed in Table 6-7, indicate that the four
areas had appreximately the same A-welghted sound Tevels.

Tuble §-7
Motse-Sensitive Area Analysis
Code Hotse-Sensit ., of * * -
0 Aregns ive to. of Sites Tyg T%O 190 [gq
01, 1 Schools 566 60.7 52.7 4B8.0 57.2
01, M Hospitals 68 62.3 656.3 82,6 58.8
03 Churches 397 61.6 53.4 A8.6 68.1
04 Hursing Homes 20 0.9 51,6 56,1 57.9

* [ represents average A-weighted sound levels in vicinity of pardcular noise-
sensitive areas.

A cumulative distribution was made for the 566 L]O values taken at sites located
near schools, Stmilar distributions were made for the LIO values of the ather four
categaries and the compesite results plotted in Fiqure 5-9. This procedure was then
repeated for the L50 ang L90 levels. The figure somewhat contradicts Table 5.7,
since the composition distributions have a significant range. Alsoc shown in this
Sfigure 1s the distribution of L parameters for measurements taken in residentfal
areas. Hote that the residential distribution 1s s1ightly lower or quieter than
that of the noise~sensitive areas, This result indicates that any criterin
established for resfdential areas would be more than adequate for those noise-
sensitive areas. To set special low eriteria for the schools and hospitals would

be inconsistent with the existing acoustic environment.

5,6 Municlpality-by-Municipality Analysis
Ta obtain a municipal noise analysis, the survey data were analyzed according
ta the township or borough where the {ndividual measurement was taken. For example,

a1l sites located 1n Aleppo (Code 101) were 1isted and the statistical parameters
The procedure was then repeated for the

were obtained using equations B through 19,
5-14
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other 128 municipalities with the Leq results summarized 1n Figure 5-10.
Add1tionally, the survey data in cach township or borough were subd{vided into
the different zoning classifications and anaiyzed. These results are
sunmarized 1n Table 5-8. Origfnally, this information was studied to determine
possible standards, but 1t eventually was used for publicity for the program,
There was no Jjustification for setting one level in Township A and a separate
level tn 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 heen far too cumbersome to enforce,

§.6.1 Analysis for the City of Pittshurgh
Flgure 5-11 contains the individual BSSU's comprising the City of Pittsburgh.*

The L1gs Lsg. and Lgg A-welghted sound levels for each BSSU within the city are
summarized in Table 5-9. As mentioned tn Section 5.1, therc was a large range of
values for the BSSU's within the city 1imits. HWhile this particular {nformation

was not used 1n preparing the nolse ordinance, 1t 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 1isted in Figure 5-12, They are somewhat higher than
the results of the 7741 sites comprising Allegheny County which are 11sted in
Flgure 5-13.

* This figure, preparad especially for publicity purposes, uses a different
numbering system than the one fn Figure 3-2, 1t was felt that the simple
system used would bhe more eastly understood by the general public.
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Table 5-8
Municipal Noise Analysis
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Average Lyg» Lgg» and Lgg A-weighted Sound Levels (Pittsburgh)

T

Lo} “s0! B5SU Ly 03501 Lyg| Lso
1 | 56.2148.7 '46.5 18 .7 [60.1(56.1 34 1
2 | 61.0153.4 {49.7 19 .2 |63.260.9 35 .2
3 | 61.0]63.0 | 60.0 20 .4 {61.8]50,2 36 .7
4 | 62.6(51.1 |44.3 21 .3 |56.6]51.7 37 .0
5 | 60.0 5.1 [47.8 22 .6 [53.9]49.1 | 38 .3
6 | 67.7!60.9|56.4 23 6165170460 || 39 .9
7 | 65.0159.3 |55.8 24 A |57.2(51.8 | 40 .9
8 | 64.7 { 57.7 [52.9 25 .8 |62,1]58.2 A |56.4]61.3
9 | 55.6,50.0 |46.0 26 .5 [56.6 | 51.4 42 | 60.8(54.0
62.3 | 52.7 } 46.2 27 .4 |62.5]58.7 43 | 56.1]49.3
65.3 1 52.7 | 48.2 28 .7 |52.0|47.5 44 | 60.0] 52.5
64.4 | 56.3 | 52.1 29 .0 (64.5(61.3 45 | 60.5|52.0
75.0 | 67.1 | 62.0 30 .0 [64.5]61.3 46 | 62.9]56.1
59,3 | 51.4 | 47.6 2 .0 |55.0/51.1 47 | 59.4| 52.9
66.2 [ 59.2 | 64.4 32 4 [56.1] 51.2 48 | 62.0
58.6 | 51.2 | 47.2 33 61.8] 58.3 49 | 58.6
55.1 1 47.8 | 41.0

Ll

sl

e

22 i Ty

T

e n

SRR

ot
e
~=

pE

A

L N1 QR (L FAY gF S}y
STy 4

7
?

L T Y
W WOMN MO = WWL N S o R W

T ——TIA L S L



LEVEL - 1 LEVEL - 10 LEVEL ~ 50 LEVEL - 90

MIOPOINT Ho. DIST no. DIST K0, D1sT HO. DIST

26 0 .0 a 0 0 0 1] .0

29 0 .0 ] .0 0 .0 0 0

32 0 .0 0 .0 1] 0 0 .0

35 0 .0 0 .0 ] .0 I .6

a8 0 0 0 .0 1 A 21 2.3

41 0 .0 1 N 12 1.2 49 5.0

A4 0 .0 5 5 54 5.5 143 14.6

a7 1 A 24 2.5 143 14.6 220 22.5

50 9 .9 60 6.1 161 16.4 142 .4

53 21 2.1 0q 2.0 146 14.9 122 12.5

56 42 1.3 121 12,4 119 12.2 LG} 0.6

59 65 6.6 1M 4.4 107 10,9 76 7.8

62 99 10.1 121 12.4 10 7.2 a7 4.0

65 154 15.7 13 13.4 6] 6,4 29 3.0

60 120 12.3 al 9.0 45 4.6 23 2.3

n 135 13.8 67 6.8 24 2.5 2 9

74 94 9.6 50 5.9 22 2.2 k] A

77 90 9.2 n 3.2 4 A 1 ]

80 58 5.9 27 2.8 k 3 2 .2

ik} 19 4.0 1] 1.3 2 ¥y 0 0

< 86 28 2.9 2 .2 0 .0 0 .0

) 89 14 1.4 1 N 0 0 0 0

m 2” § 5 0 .0 0 0 0 0

25 2 .2 ] .0 0 0 Q 0

28 0 .0 0 .0 0 N] 0 0
MHUMBER 979.0 972.0 9792.0 979.0
UM 67,0886.0 61,0M1.0 54,072.0 4%,957.0
MEAN 69.3 62.4 55.2 51.0
UMz A,779,252.0 3,879,953.0 3,048,464.0 2,603,03%.0
51 71,808.4 70,202.9 61,966.4 53,803.2
52 7.5 n.g 6.4 55,0
5 8.6 a.5 8.0 7.4
ERR-%9 0.7 0.7 0.6 0.6
ERR-95 n.5 0.5 0.5 0.4
ERR~90 0.4 0.4 G.4 0.3

CORPUTED L EQUIYALENT ~-- 58 a38

Figure 5-12, Computer Annlysis for Measurements
Taken 1n the City of Pittsburgh
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Computer Analysis for Measurements
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Taken 1n Allegheny County
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SECTION 6. COMCLUSIONS

Community nofse tegislation must have a firm technical foundation if {1t 1s
to ba effective 1n controlling noise and in withstanding the anticipated legal and
technical cross examination when it is enacted. During the initinl stages of
the Allegheny County nofse program, 1t was thought that an extensive survey
vas necessary to formulate such legislation. Since the resulting ordinance was
never enatced, however, this hypothesis was never put to a practical test. HNever-
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 extsting acoustic
environment for the ent{rc county. To achieve these goals, a methodology was
developed to gather the data and techniques defined to evaluate the results.

The extensive information that was obtained seems to imply that the methodology
was adequate to gather sufficient nolse data. It should be stated that because
the program was designated to encompass the entire county, a trade-off had to be
made between the mmber of sites surveyed and the temporal length of noise sample.
Ideally, each site should have been sampled for at least 24 hours, but that would
have extended both the survey timetable and budget to unrealistic levels., However,
by measuring durtng peak activity hours of the day (0900-1600 hours), a detailed
evaluation of the spatial variation of levels during these high noise periods
ceuld be obtained and used as a basfs for legislation. This somewhat justified
the length of sample versus number of site trade~off.

Regarding the evaluation techniques developed to process the data and
incorporate the results into the legislation, it cannot be stated strongly enough
that this dorument only reports the results of a single survey. HWhile some techniques
may or may not work in Allegheny County, the results could be entirely different
for another gecgraphic area, Only after several surveys are completed can the
analysis by the different parameters--ASSU, source, Tand use, etc,--be either
accepted or refected for universal usage.

The reasoning behind the evaluation by parameters was basic. Nolse data were
recorded 1n more than 7,000 sites, with the levels varying as much as 50 df between
different sites. By sorting the data according te the different parameters, 1t

6-1
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was hoped that statistical distributions with minimal standard deviations could
be created around various mean values. For example, 1f the Lgp A-weighted sound
lavels recorded in all the sites in munieipality A formed a normal distribution
around 60 dB with a standard deviation of 1 dB, then a L50 regulation of G0 dB.
would be compatible with the existing environment. In the case of Allegheny
County, this analysis did not provide usable data when municipalities were the
parameter because the spread of values was too great. However, when the data
were analyzed by zoning or land use, the results could be inserted almost directly
into the legislation.

The hour-by-hour analysis was used primarily to verify the survey methodology.
It had not been expected to produce any unusual results, and this fact 1s now
documented.

The BSSU parameter was the only technique available for developing a spatial
picture of the acoustic environment, [t §s5 conceded that by shifting the BSSU
on the maps, the results in Figure 5.2 could be entirely different. Thus, alleged
violators of the anti-degradation section (based on Figure %.2) could have conducted
a separate survey with an entirely different methodology, come up with a different
number, and have been perfectly Justified in challenging the citation. As a partial
solution to this problem, measurement procedures for each section of the proposed
noise code were specifically outiined, (See Appendix A). Nonetheless, 1t 1s
urged that all community naise surveying methods be standardized for future usage,

Both analysis of noise-sensitive areas and of major sources produced results
that could b& used in the legislation. In the former, the techniques revenled that
standards for res{dential land use would be compatible for noise-sensitive areas.
In the latter, Justification was provided for setting up regulations fopr such
sources as industry, construction, ard traffic.

It {s conceded that the present anmalytic metheds could have heen refined, and
additional methods developed for more accuracy. However, since the major task of
the notse program in Allegheny County was regulation and not research, neither the
time por the funds were available to continue these studies. HNevertheless, if the
program were to be repeated, the data-gathering procedures would probably be identical
and the technical analysis procedures similar.

One major drawback was the time required to completely survey the entire
geographic area. However, this period aliowed for the training of personnel and
the enactment of a public relatfons program, Also, singe the news media became
interested in the program and periodically reported on 1ts progress, both accurate
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and widespread publicity was obtained, This resulted in more than 1,000
individuals and organizations testifying at the public hearings on the proposed
legislation.

It is hoped that the documented results presented in this report will
contribute to future attempts to decrease nofse.
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APPENDIX A
PROPOSED ALLEGHENY COUNTY NOISE LEGISLATION

This appendix contains the following fisclated sections from the proposed

Allegheny County Community Noisc Legislation. *
1909 ~ Maximum Permissible Sound Levels Along
Lot Boundary Lines

1910 - vibration Criteria
1912 - Federal Standards

1913 - Construction Activities
1915 - Anti-Degradation

1916 - Measurement Irocedure

Sections 1909, 1913, 1915, and 1916 were developed efther entirely or partially
from the methodology and results described in the text. Section 1910 was developed
following an extensive measurement and analysis program, while Section 1917 was
based directly on work performed by the Environmental 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
shalt permit sound to emanate from a Tot which exceeds the maximum permissible

sound level established by this section.
.1} Maxinum Permissible Sound Levels-~The following maximum permissible sound

levels are hereby established:
a) If the sound emanates from a lot ¢lassified as residential, the

marimum permissible sound level 1s:
1) 55 dBA at any point on a boundary separating the residential

Tot from an adjacent residential Tot.
2) 60 dBA at any paint on a boundary separating the residential

Tot from a conmercial lot.
3) 65 dBA at any point on a boundary separating the residential

lot from an {ndustrial lot.
b} If the sound emanates from a Jot classified as commercial, the

maximum permissible sound level is:

* Sections 1911, 1914, and 1917 have been omitted from this Appendix. Thus, all
references to them 1n the text and especially in section 1916 have heen deleted.
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1) 50 dBA at any point on a boundary scparating the commercial
lot from a residential lot.

2) 60 dOBA at any point on a boundary separating the commercial
1ot from an adjacent commercial lot.

3} 65 dBA at any point on a boundary separating the commercial
1ot from an {ndustrial lot.

¢} 1f the sound cmanates from a lot classified as industrial, the
maximum permissible sound level is:

1} 60 dBA at any point on a boundary separating the industrial
Tot from a residential lot.

2) 63 dBA at any point on a boundary separating the industrial
lot from a commercial lot,

3) 65 dBA at any point on a boundary separating the 1ndustrial
Tot from an adjacent industrial lot,

d) In all instances in which the 1ot from which noise cmanates does
not directly adjoin a residential, commercial, or industrial lot,
the performance standards governing noise in this sectfaon shall
apply at the nearest residential, commercial, or industrial Tot
boundary,

e) If a mixed lot exists, the lenst restrictive lot standard shall
be used when establishing maximum permissible sound levels under
this section,

.2) Deviations from Maximum Permissihle Sound Levels Established in Section
1909.1-~The following deviations from the maximum permissible sound levels are
permitted for non-impulsive sounds:

a) The maximum permissible levels establfished in Section 1909.1:

1) May be exceeded by no more than:

DURAT TON ALLOWANCE dDA
up to 15 minfhalf hour +3
up to 7-1/2 min/half hour ]
up to 5 min/half hour +B

2) Shall be reduced by 5 dPA for sound with a pure tone component,
3} Shall he reduced by 10 dBA for a1l measurements taken in
residential lots between the hours from 10:00 p.m. to 7:00 a.m.,
prevailing time.
A-2
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4) The adjustments in subsectfon .2(a) of this section shall be
cumulative.

.3} Deviations from Maximum Permissible Sound Levels Established {n Section
1909, 1~~The following deviations from the maximum permissible levels are pemitted
for fmpulsive sounds:

4) The

from:

a)

b)
c)

d)
¢)
g)
h)

1)
)

The maximum permissible levels established 1n Section 1909.1:
1) May be exceeded by no more than:

NUMBER OF PEAKS ALLOWANCE
PER HALF HOUR dDA
1 +24
2 ’ +18
4 +12
8 + 6

2) Shall be reduced by 10 dBA for all measurements taken 1n
residentfal lots between the hours from 10:00 p.m. to 7:00 a.m.,

prevalling time.
3) The adjustments 1n subsection .3(a) of this section shall be

curulative.

levels established in this section shall not apply to sound originating

The human larnyx without amplification,
Refuse vehicles.
Circulation devices located on residential Tots and cperating batween
the hours from 10:00 p.m. to 7:00 a.m., prevailing time,
In-flight operation of afrcraft, including pre-takeoff run-up of
afrcraft engines,
Propulsion of railroad trains.
Recreatianal facilittes.
Any operation required by the Occupational Safety and Health Act
passed a5 Public Law 91-596 on December 29, 1970,
Barking dogs unless a petition 15 submitted which contains an
enforcement request by the ecccupants from two or more dwelling units,
Commercial farming activities.
Building repair and lawn maintenance activities between the hours
from 7:00 a.m. ta 10:00 p.m., prevailing time unless a petition 1is
submitted which contafns an enforcement request by the occupants
from two or mare dwelling units.

A-3
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k) Any unit of a multi-unit dwelling and traveling to any other
unit in the same dwelling.

1) Any site whose refercnce noise level as defined 1n Figure 1
of Section 1915 1s lawer than the criterla established in

subsection 1909.1.
m) Emergency work, opcrations, and warning devices.

1910--Vibration Criteria
.1) ho person who has charge, care or control of any 1ot from which carthborng

vibrations emanate shall produce or permit the production of earthborne vibrations
which, when measured at any point on any structure lacated beyond his boundary 1ine,

exceed the criteria 1in Table I.

TABLE I
TYPE OF VIDBRATION CENTER FREQUENCY IN Hz ALLOWABLE
OF THIRD OCTAVE BAND LEYEL
Impulsive Shock " .0142 cm/sec {.00566 {n/sec)

61 cm/sec? (.24 in/sec?
.61 cm/sec? (.24 {n/sec?
.61 cm/sec? (.24 in/sec?
.61 cmfsec? (.24 {in/sec?
61 cm/sec? (.24 1n/sec?
.66 cn/sec? (.26 infsec?
.66 cm/sec? (.26 In/sec?
.66 cm/sec? (.26 1n/sec?
.66 cmfsec? (.26 infsec?
.66 cm/sec? (.26 in/sec?

Intermittent

.
on

o

PNOOOAAMI WA = et

10, .90 ¢m/sec? (.35 {in/sec?
12, 1.10 cm/sec? {.43 in/sec?
3 1.38 cm/sec? (.54 in/sec?
20 1.79 cm/sec? (.70 in/sec?
25 2.17 cm/sec? (.B5 in/sec?
31.5 2.76 cm/sec? {1.09 1n/sec
A0 3.48 cm/sec? {1,37 1n/sec?
50 4,35 cmfsec? {1,717 1n/sec?
63 5.55 cm/sec? {2.19 in/sec?
80 7.04 cm/sec? {2.77 in/sec?

* Use overall Tevel as defined in subsection 1916.3)b)3).

.2) Deviations from Maximum Permissible Vibration Leveis:
a) If a structure has internal vibrattons which exceed the criteria
tn Table I, then a violatien shall occur 1f the level of external
vibratjons exceeds the level of Internal vibrations in at least one
one~third actave band.

i
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1912-~-Federal Standards

.1)  The following standards promulgated by the Administrator of the United
States Environmental Protection Agency pursuant to the provisions of the Noise
Control Act of 1972 are hercby 1ncorporated, by reference, as part of the standards
and requirements of this article:

a)
b)
c)

d)

Motor Carrifers in Interstate Commerce, Part 202 of Title 40 of the
Code of Federal Requlations.

Compliance with Interstate Motor Carrier Noise Emission Siandards,
Part 325 of Title 49 of the Code of Federal Regulations.

Noise Emisston Standards for Construction Equipment, Part 204 of
Title 40 of the Code of Federal Requlations.

Ratlroad Noise Emission Standards, Part 201 of Title 40 of the
Code of Federal Requlations.,

: 1913-~-Construction Activities
‘ No person engaged 1n construction activities or no person who has charge, care,

‘ or control of any Tot on which construction activities occur shall permit sound

a)

e

b)

c)

to emanate from that lot which exceeds the maximum permissible sound ievels

establ1shed by this section.
.1} The following maximum permissible sound levels are hereby established:

If the sound emanates from a lot on which construction activities
occur, the maximum permissible sourd level 1s:
1) 80 dBA at any point on a boundary separating the lot on which
construction activities occur from a residential lot.
2} 83 dBA at any point on a houndary separating the lot on which
construction activities cccur from a commercial lot.
J) 86 dBA at any point on a boundary separating the Tot on which
construction activities occur from an industrial lot.
.a) Maximum permissible levels shall apply at a distance no less
than 50 feet from source.
In a1l instances fn which the lot from which noise emanates does not
directly adjoin a residential, commercial, or Industrial lot, the
performance standards governing noise 1n this section shall apply
at the nearest residential, comercial, or Industrial lot boundary.
If a mixed lot exists, the least restrictive lot standard shall be
used when establishing maximum permissible sound levels under this

section.
A~B
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.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 1s required by state or local
regulation to cccur between the hours of 10:00 p.m. and 7:00 a.m.,
prevailing time, will be allowed the deviations 1n Sections 1909.2(a)1,
1909.2{a}2, 1909.2{a)4, 1909.3{a)1, and 1909.3(a)3 only.
.3) The levels established in this section shall not apply to sounds
originating from:
a) Lawn maintenance and home repair.
h) Pile drivers.
¢) Any operation required by the Occupational Safety and Health Act,
passed as Publdc Law 91-59G, on December 29, 1970.
d) Emergency work, operations, and warning devices.
1915-~Anti-Deqradation
1) If any residential lot fs located 1n an area whose reference noise level
as defined in Fiqure 1 1s below those levels established 1n Section 1909.1, the
reference noise level shall represent the maximum permitted noise 1imitation that
may be received at the boundary line of the residential lot.
: .2) Deviations from Maximm Permissible Sound Levels Established in Sectlon
i 1915.1.
j a) The same as permitted by Sections 1909.2 and 1909.3.
! b) The maximum permissible levels established 1n Section 1915.1 may
be exceeded by:
1} 3 dPA for sounds emanating from commercial lots.
! 2) 5 dBA for sounds emanating from industrial lots,
t) The adjustments 1n subsection .2 of this section shall be cumulative,
.3) Exemptions.
a) Same as in Section 1909.4.
.4) Updating.
a) Figure 1 shall be wpdated every 5 years using a methodology determined
hy the Director.
1916-~Maasurement Procedures
The measurement procedures 1isted in  this section shall be used
as the method to determine the existence of a violation of this article.

ARG o 1QT HEAY LoDo
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.1) Measurement Instrumentation
a) Instruments used for measurements shall conform to or exceed the
following standards, unless otherwise stated:
1) ANS.I. S1.4-1971--Specifications for Sound Level Meters, Type Il.
2} AN.S.I. S51.11-1966-~Specifications for Octave, One-llalf Octave,
and One-Third Octave Band Filter Sets, Class II.
3} A.N.S.1. S51.6-1967--Preferred Frequencies and Band Numbers for
Acoustical Measurements.
4) AN.5.1. S51.8-1969--Preferred Reference Quantities for Acoustical
Levels.
b} A1l measurement {nstruments shall be acoustically calibrated 1n accordance
with the manufacturer's instructions before and after each noise survey and at
intervals nat exceeding two hours when the instrument is used longer than a two-

hour period.
¢} Hindscreens shall be used with all microphones according to the manu-

facturer's specifications. Measurements shall not be taken whenever the wind
speed exceeds 24.16 kph {15 mph).

.2} The following measurement procedure shali be used to determine {f a
vliolation exfsts pursuant to Section 1909.

a) Set sound leve) meter microphone at a height of 1.2 meters (4 feet) + .3
meters (1 foot) on adjacent boundary closest to nolse source or on lot from
which & complaint arises.

1} If a complatnt arises from a muit{-story structure, the height of
the sound level meter shall be adjusted so that 1t 1s on a direct
1ne between the noise source and noise recefver.

b) Calibrate sound level meter according to manufacturer's specificatians
hefore and after each nofse survey.

¢) The microphone shall be fitted with a windscreen and orfented consfstent
with the manufacturer's recommendations for the flattest frequency response and at
least .9 meters (3 feet) away from any adjacent structures.

d) Set meter for A-weighting and fast response.

e) Compare measured levels with permissible criteria.

A-8
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1)

2)

Non-impulsive noise.

1)

.2)
.3)

)

.5)

Connect third octave band pass filter set and determine 4f
pure tone component exists.

Determine permissible noise levels,

Fi11 in Row #2 of Table 3 by adding the permissible noise level
to the numbers in Row #1,

Read needle of sound level meter and check appropriate column.

.a) If an extrancous notse occurs, such as a car passhy,
{gnore the reading, wait another 10 seconds and continue
the procedure.

A violation occurs when the checks in any column exceed the
shaded squares or 1f the sound level at any time exceeds the
levels tn Column #4 by 3 dBA or more,

Impulsive noise,

)
.2)

.3)

.4)

Petermine permissible nolse level.

F111 1n Row #2 of Table 4 by adding the permissible noise level
to the numbers 1n Row #1,

Read maximum deflection of sound level meter for each impulse
and check appropriate column,

.2} If sound level {5 below criterla 1n column #1, ignore
reading and walt for next impulse.

b} Continue survey for one-half hour.
A viplation occurs when:
.a) The checks 1n any column cxceed the shaded squares; or

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

.c} 0> 1.5 where:

D= 1%1;)_ + (.2.21 + .(%l). + 1%&.).

where Cn = # counts in nth column

f) Maintain acoustic surveillance of extraneous noise spurces to {nsure
that measurements are from sound under investigation. In order for a violation
to occur, the spurce or scurces of noise must be identifiable {n ralation to
the ambient noise and must exceed the amtient noise by 5 decibels or more in
at least one octave band.

A-9
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TADLE 3

Column #1 Column #2 Colunn #3 Column #4

How #1

Betow O dA 0.7 to 3 dDA 3.7 to 6 diR 6.1 to § dBA

“fow 97

# of Occurrences  # of Occurrences # of (ccurrences # of Occurrences

_D1 02 03 0405 01 02 03 04 05 0102 03 04 05 01 02 03 04 05
06 07 0809 10 0607 08 00 10 06 07 06 09 10 06 07 08 09 10
AR RN 1121314 15 11 12 13 14 15 11T 12 13 14 15
L 190 0 WL Mt 0 e W W
el vy 22 0% 28 8% 21 22 23 24 25 2102723 24 24
26 2720 259 30 26 27 28 29 30 20 27 28 29 30 26 27 20 20 AU
AT 3733 a4 25 a1 32 33 34 3% 31 32 33 34 35 31 32 33730 35
736 37303040 3637 3873040 36 330739740
AT 42743 44 45 4 A2 43 49 45 Al A2 43 44 ASL“’
AT W AT ED 1647406 4050 46 A7 A8 495
“HT BZ 53 KA 5% 51 52 53 54 KR
“B6 5T BB LY 60 b6 57 58 B0 60
"Bl 62 63 64 65 6] 62 63 64 65
66 67 6 i

b
NP LNE N 72737475
TG T T
81 82 83 84 8% A1 82 83 84 85

“86 B7 88 BG40 6 87 00 89 A
q] 92 92 94 05 9162 93 94 95

TABLE 4
Column M1 Column #2 Column #3 Column #4
Row #1T 0 to 6 dBA 6.1 to 12 dbA 12.1 to 18 dBA 18.1 to 24 dBA
Row #e
] 1 1 ’x/
2 2 V7 /4
3 3
4 /4
5
[
7
A
A-10
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.3} The folluwing 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 Teast 1 to 200 Nz, over which
the sensitivity shall not vary by more + 6 percent,
2) The transverse axis 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 Celstus {-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.S5.[. Standard $3.4-1971, Type 1.
2) A.N,S.1. Standard S1.11-1966, Class 1I.
3) The frequency response of the measurement system shall be limited
from 1 to 100 Hz when used to measure the "overall" acceleration
Tevel.
¢) Calibrate the measurement system before and after vibration survey in
accordance with the manufacturer’s {instructions by coupling the accelerometer with
a calibration system mecting the following specifications:
1) The calibration frequency shail be within 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 ceiling by imbedded stud, magnet,
adhesive, or probe,
1) Hass of accelerometer shall be less than 10 percent of the mass
of the vihrating member.
e} Set sound analyzer for fast response.
f) Compare measured levels with permissible criteria.

1) Intermittent vibration
.A) Set sound analyzer to "overall" as defined in step 1916.3)h)3}.

.b) Affix the accelerometer to at least two measurement locatfons
on the structure (floor, walls, ceiling, etc.).
.c} Read maximum deflections of ncedle.

A-N1
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.d) At the location having the largest "overall" acceleration,
connect the third octave band pass filter and determine the

maximum level 1n each third octave band,
.2) A violation occurs {f the measured ilevel exceeds the criteria

in Table I in any one-third octave band,

2} Shock vibration
.a) Set sound analyzer to “overall" as defined 1n step 1919.3)h)3).

.b) Affix the accelerometer to at least two measurement locations
on the structure (floor, walls, ceiling, etc.).
.¢} Read maximum deflection of needle,

.5) The following measurement procedure shall be used to determine 1f a violation

exfsts 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 Tot from which

a complaint arises.
1) Relocate microphone so that 1t 1s at least 15.2 meters (50 feet) from

the nearest plece of construction equipment emitting noise.
t} Follow steps b through f in subsection 19156.2.

.7} The following procedure shall be used to determine 1f a violation exists

pursuant to Section 1915.
a) Same as Suhbsection 1916.2.
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0002318YARROY
000321MAGEE WOMENS 110SPITAL
OB0322CRAFT/MCKLEE
080323ATHOOD/ DAWSON

080401 PEMBRUKE /AMBERSON
QB0A0ZWESTMINSTER PLACE
0804031VY ST

0804040FF MURRAY NILL RD
080405BENEDUM HALL AT CHAT
0BC40GDEVON/ WARWICK
080407UNGER

0804 08DUNMDY LE/KINPLING
080409NEGLEY / FATRDAKS

0804 10MURRAY UILL PL/HOODL
0B0411C M U

080412FATIROAKS /MALUERN
080413 TVERNESS

0804 14SOLEWAY

0841550LEWAY /MURRAY
0B80417FORNES /ALBERMELF
0804 18NORTHUMBERLAND/ BENNT
0804 19AYLESBORO
OB0420MURRAY /AY LESBORO
0804 23HURDOCK /DARLINGTON
080424 DARLINGTON/WIGHTHAN
080425MURRAY / BARTLETT
080501HEECIWOOD/BEECHMONT
0805021LASTINGS / FDGERTON
080502 JUNIATA
080504MURTLAND
QBOSOPEHN/LANG
0B05061ASTINGS
0BOS0TWICKINS
080508WILLARD / CEMETARY
080509EDGERTON/ LLOYD
080510814
080510REVNOLI/FRICK PARK
QBOS5L1DENNISTON

l8B1CR3
l1881¢
188R3C3
168R3
1686R1R3
18BRIR3
1801301
186H3R1
1801C
188R1RD
18811
18611
186R1R3
1861C
1881C
18611
168011
18011
18611
188RL1C
186R1
18081R3
148R1
106R1R3
166R1RY
186C3R1
18611
188R1
188R1
168R1
1868R1
188RY
188R1
1885FRL
148R1
228R1L
1885PR1
188R1
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0104
02 0107
01
010711
01
a1l
01
01
02
0107
02
0103
01
74
0107
01
01
01 14
0111
01
01
0l
01
01
a1
01
0l
01
03
040111
01
01
ol
01040111
010311
0111
010401
0r 0112

1105713112966625654
102273092063545048
1022730622666250854
110573114874676052
102273090076665553
101773084070635451
101773085865566349
101773090770655954
101673160564605054
101673152060565350
101773092872665654
1017730%4556514046
102473154162524441,
101673155070645752
101673153366575652
101673091062565553
101773101804565048
161773103250555047
101673133061565250
101673134068505148
101673093572655650
101673095068625148
101673131570655450
101673125872645954
131673100565564644
1016731G2068605044
101673103578766255
101673143074706253
101673144264544947
101673146769675256
103073126565504441
103073114883736460
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101673141576555450
103073123776665954
103073125264534338
011474101966605452
103073130967584339
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080203BEDFOID/ JUNHILL
0B0204MORGAN ST
0BO205NEAR 1IERON
0802068 EDFORD/ SEAL
080207WERSTER/PERRY
0802 0BCHAUNCEY /WYLIE
0802090FF ELDA
0802100FF DRAKENRIDGE
0B80211CERTER/GREEN
080212ROSE/ADDISON
0B0213F00THALL FIELD
0B0214NEAR WADSHORTH
08021 5R0BINSON/DARRIAGH
0B0216DINWIADLE
080217 BENTLEY /NIGH

080218BENTLEY /KIRKPATRIK

00021 9ALLEQUIPPA CIRCLE
080220DUNSEITH TERRACE

050221TUSTINIHILDHAHURGBR
0B0222TUSTIN/ SUMHONVELLE

08022 IMOULTRIE/ TUSTIN
(1602 24HRENHAM/5TH
080225ROBINSON/ CRAFT
080301 CHEROKEL
080302CENTRE
080303DTTHRIDGR
080304BAYARD
0B0305DEVONSIIRE
08030GUNIVERSITY DRIVE
080307LYTION
08QI08RUSKIN
N8030FHENRY
080310DEVONSHIRE FLACE
08031 LDESTO/ TERRACL
08031 2FIFTH/THACKERY
08031IFORBES /SCHERLEY
080314 FORRES
0B0315BUREAU OF HINEI
0B031.6FLFTH/DARRAGH
08031 7TATHOOD/ SENR OTT

16813
186R3
188R3C
188R3
188R3C)
188R3
18813
1881C
188CIR3
180R3
186503
186R]
1801310
186R3
18613
1885PR3
186R3
1881310
186M1
188M15Y
188s5p
18065P
186M1
188R1
186R1
188R3
188RIRL
1L8BRIR]
1881CRL
188R11C
1881C
1B88R3ICI
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1861¢C
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188C31C
168C3R3
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100173083449575452
100173085073665852
100173092576695648
1001731.00580696250
092173112081756538
100173105560675853
100173111567605450
100173113066615349
10017 3151561565044
092173113576666056
092173115088635546
092173120559514542
092173122561544041
100173144566625753
(92173104571655756
092173102064595844
092173093075665848
092173095660524847
092173100572605248
092173001580645955
092173004576686259
092173090074706860
092173101586786860
09217309156258555)
102273124261585228
102273125777696153
102273132086595452
102273133756494442.
102273135369666049
110573102164584843
1105730957 58504643
1022731440666157 54
102273142167595248
10227314106654A7 44
10227 3120475686).57
102273093483766862
110573111276666056
102273152570646861
110573105066605652
102273114 576736660
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0734 16DELLYUE
073417JACKS RUN
073419ALLEMAC

0734 201IANWAY

073424 PERRYSVILLE
073425PERRYSVILLE
073501 AWTHORNE
N73502GROVE
073505MCKNICUT
0731506RIDGEWOOD
073510MICKNIGHT
073515MCKNICHT
073520RENFER
07322WEST VIEW

07352 3WALNUT
073524EAKIN
080101MEADGTA
080102LACOCK/GOODRICH
08010416TH
080105COLEVILLE/PENN
0BO10BETNA/12ch
0ADLOYLIBERTY/LATH
G80110CLIFF/CASSATT
QBOL1FT DOQ/6TI
080112LIBERTY/91H
0B0113LIBERTY/GRANT
080114BEDFORD

08011 SWYLIE/PROTECTORY
(80116HARKLET/ FORBES
0B80117WM PENN/S5TI
080118COURT/ TUNNEL
080119COURT
0B80120CRAWFORD/FORESIDE
080121WO0D/FORT PFIIT
QH0L122CRANT/2HD
0801231.0CUST/BOYD
080124LOCUST UG UNLY
080125LOCUST/PRIDE
0B0201BIGELOW BLVD
08020250MMERS ST

1965PR1 040109
196R15F 04 0104
196R150C301030102
1965PR1 01030103

1965PR1 0104
1965rRL 01 0104
223R15DP 0301
196R1SP 011721

196R3R1C 01
223R1SP 03 04L1Ll4
196C3ISTRL 01
1965PR1C3 01
19651PR1 0103
1965PR1 04 011104

196R15PCI06 0104
196115 010406
108M4 01113
188HM4 0105
186M4 01
1886M4 01
188C5 05
148Masp 01
188R35P 030405
148¢5 o1
188¢5 0l
188c5 01
168C5R3 02
188CIHD 01
188c5 01
188¢5 01
188C5C3 01
168R303 01
188R3 01
188C5 0l
188C5 a1
18681¢ChH (1
1881cC 01
1881CMl 02
1885PM4 01
1868RI5P 10

011174102757524846
041874092877715344
04874Q04360534742
0418740084951480440
1874090655524 845
04187409167 1665851
041874094768534025
061874095770534139
041874101071655054
04 18741045655564037
041874101974696154
0416874110577696257
041824115361555249
041874112666604842
041070111757574945
041874114056524845
112472090966625856
112473092374706460
092073144506817065
092073150580666158
(92073141569645957
0920731430787 36561
092073125076675654
092073135080736764
0920731323082766964
092073131080746459
0922073123560575351
092073122071625654
092073111575686361
092073114078737067
092073115572726662
092073120567716463
(192073090076656058
092073105581757168
092073104001756865
092073102568656260

022071101561585554
092073091578756865
092073091578756865
A0173203576716662
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ENVIRONMENTAL PROTECTION AGENCY
Oftice of Nolse Ahatement and Control
AWM
Washington, D,.C, 20460

Offictal Busines:
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Vi matt

1 yorxr acdres M IRcomuct, plumast Champm o1 The snave label;
toar offy snd refwrrt to [ PhOYe poCTa,

if you o0 noet oeNnE ta cnlinue receivimg TR Lechnical repory
werios, CHECK HENE ] 1 1ear off looe), snd retuen i1 1o the
ROV Sddrem,

FOTINA AND TLET PAID
EXVIACHMENTAL PROTECTION AGEMCY

EPA-335
SPECIAL 41D CLASS RATE
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