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INTRODUCTION

This pilot issue of Noise I"acts Digest has been

prepared in response to a widely expressed need for more and
better information on the prevention, abatement and contrel of

noise,

It contains two gencral-interest articles as well as
about two hundred abstracls of material selecled from the most
recent and significant of the domestic and [oreign literature.
These abstracts are designed to provide substantive informa-
tion. Publications which have been judged difficult to obtain or
use have heen abstracted at greater length than those judged
easy to obtain, All abstracts are supported by detailed biblio-
graphic data in order to enable the reader to obtain the source
document directly., We would be pleased to assist you whenever
a source document is difficull to obtain, Material was selected
for abstracting on the basis of its potential interest to a wide
ranpge of readers including not only specialists in noise abate-
ment and control, but also state and local officials, planners,
builders, highway engineers and all those who are only

‘ peripherally concerned with noise.
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Although the Digest concentrates on lactual
information, we have widened its scope to include opinions
recommencdations presented at the EPA Hearings on noise he
last year. These witness statements provide the reader with a

opportunity to obtain an impression of the problem of noise in

America as seen irom many different viewpoints,

This issue presents the sub-topics of noise compre-
hensively. Possible [uture issues might be dedicated to one or
two special topics. We are actively seeking the reader's com-
ments and suggestions. Please [ill oul and return the User

Response Form as soon as you have {inished perusing this

issue, Thank you for your cooperation.
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CHICAGQO'S NEW NOISE ORDINANCE -« THE FIRST YEAR

Almaost a year has passcd since the 1971 Chicago Noise Ordi-
nance went into effect, and it is now possible to assess its preliminary
impact, There have been two basic reactions noted, The first is the
great interest shown by other communities in the Chicage ordinance.
Among the hundreds of inquiries received by the Chicago Departrnent of
Environmental Contrel have been many from other towns and cities seeking
to develop their own anti-neoise lepgislation or implement noise control pro-
grams, Indeed, the noise ordinance recently passed (Junc 1972) by the city

of Baltimore is modeled closely on the Chicago legislation.

The second, and more immediate, reaction to the Chicago law
has been a dramatic increase in the number of noise complaints from
Chicaga's citizens, (See Figure 1.) In 1970 the city government received

approximately 120 noise complaints. During the first six months of 197!
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(before the new law went into effect) the number of complaints rosc to
approximatuely 220, The big increase came in the last half of 1971 when
noise complaints climbed lo over |, 300--or almast 40% of all the com-
plaints received by the Deparimenl of Environmental Control, This
pereentage decreascd to around 20% of all camplaints during the winter
months, reflecting the prevalence of closed windows and the improved

noise reduction afforded by them,

The significance of these siatistics {especially the simaost 1, 500%
increase in complaints over the 1970 basc period) is three-fold, TFirst,
they reflect the new stringency of the noise ordinance. Svcond, they
indicate an expanded public awareness of noisc as an environmental pollutant.
Third, and, perhaps, most significantly, they can be directly related to the
well-publicized inauguration of the ordinance and the existence of a single,

known, place to which complaints can be addressed,

Other communities planning to establish an office of noise control
can look forward lo a similar increase in complaints if they, like Chicago,

properly publicize their noise-abatement activitics,

Table ! shows a breakdown of neise complaints by noise source,
Relatively more complaints came from affluent neiphborhoads than from

poorer ones,

The remainder of this article will focus on the insights that have
emerged from Chicage's firal year of experience--insights that may be of
greal interest fo other cities, The reader is also referred to two absiracts®

on the Chicago experience in the abstract seelion of the Digest,

#* No, 08-011, and No, 08-012.




TABLE |

COMPLAINT SUMMARY AND BREAKDOWN

FROM
JULY!L, 1971 toe MARCH 1, 1972
CATEGORIES INVESTIGATIONS MADE
Ice Cream Trucks 13
Buses 3
Trucks 125
Molarcycles &2
Aulomabiles B0
Air Conditioners 190
Exhaust Fans 97
Chicapo Transit Authority 23
Construction 151
Hornblowing 77
Scavengers {privately operated refuse trucks) 142
Muaical Instruments 109
Miscellancous Noises 214
Gas Stations 34
Faclory Noisces 113
Lawn Mowers 2
LLou(lspeakera 95
Doorman Whistles 1!
Car Washes g
Church Bells 25
Vibrations 55
) Refrigeration Units {Trucks) 8
' Dust Collectors 3
Burplar Alarms 7
’ Airplancs +
. {Subtotal) 1,685
it Railroad Noisc 60
: Total 1,75

Chicago's New Standards

Chicago's prescent ordinance is the result of new legislation super-
imposed on an older {1957) noise code. The previous code conlained a zoning
g approach, wilh limits placed on noisc levels at the boundaries separating
various usec zones--from heavy manufacturing to residential, It also con-
tained nuisance provisions which served as "catch-~alls" for the many unusual
noise sources which exlIst in a city, These have been retained and medified.

For example, Table 2 shows limits on neise from buildings and installations,
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Cosimo Caccavari, Supervisoer of the Noise and Viliration Control

Office, makes a point of particular interest lo ownuers and operalors of

factories and buildings wilh noisy cquipment.
turned on that produces noise at the Tot boundarics 10-15 dI3 higher than the

previous hackground,

Sometimes & new source is

Il complaints started (and mest likely, they would),

continued operation would be likely to mobilize apposition to the peinl where

practically no mmount of subscvquent naise reduction would satisfactorily reduce

the slream of complaints,

TABLE 2

LIMITS ON NOISE FROM BUILDINGSE AND INSTALLATIONS

Type of District

!

limits

Where Measured {For Menitoring Purposcs)

Residential

of the lot

Business & commurical Al boundaries 162 dizA
districts of the leot
At boundarivs 45

Manufacturing

-=-Restricled
Manufacturing

-~General
Manufacturing

-=Heavy
Manufacluring

Al zoning district
boundarices

55

62

58

(iR

61

66

On boundary with a
residential district

On boundary with a
business-commercial district

On boundary with a
residentiol district

On houndary witht a
business commerical district

On boundary with o
residential district

On boundary with a
business-commercial district

4 new provision of the ordinance requires that manufacturers and

vendors certify that new equipment on sale in Chicago, including vehicles,




meet noise limits, These limits will become stricler on cquipment manu-
facturcd after certain dates in the fulure, Limits on present manuelfactures
are shown in Table 3,

TABLE 3

NOISE LIMITS NOW IN EFFECT ON NEWLY-
MANUFACTURED EQUIPMENT SOLD IN CHICAGO

Noise Limil in dI3A,
Muoasured at 50 ¥L.
Molercycles 88 dBA
Trucks {over 8000 lbs. gross weight) 8Y
. Cars & other vehicles [
.
: Construction & industrial cquipment, including 94
: ulldozers, drills, loaders, power shovels,
: cranes, derricks, motor graders, paving
machines, off-highway trucks, ditchers,
trenchers, compactors, scrapers, wagons,
pavement breakers, compressors, and
preumatic equipment--pile drivers nol
! included.
Equipment of less than 20 hp {or oceasional g8
- use in residential arcas, including chain saws
pavement breakers, log chippers, powered
) hand tools, and the like.
i
; Equipment for repeated use in residential 7+
arcas such as lawnmowers, small lawn &
garden tools, riding tractors, & snow
i removal equipmenl.
4 Snowmeoebiles 82
5 Dune buggies, all terrain vehicles, go-carts, 86
i mini bikes,

The main thrust of the new ordinance is directed at motor vehicles
and other types of noisy equipment, Thus, the heart of Chicago's noise con-
trel program consists of vigorous enforcement of the older regulations when
a complaint is made, plus active enforcement of the new operational limits on

W molor vehicles,

A AL ATk b

‘;,..._..‘



Operational lHmits on vehicle noise now in cffect are measured

at a distance of 50 feet. They are B8 dBA for trucks (or 90 dBA at speeds
over 35 mph), 82 dBA for motorcycles (86 dBA at speeds over 35 mph), and
76 dBA for passenger cars {82 dBA at speeds over 35 mph). The limit on
trucks is on total emission including noise from auxiliary squipment such
as refrigeration units, These limits will be made progressively stricter in
the future. (Details on these fulure limits are given in abstract No, 08-011
algo in this issue). So far, the over-35 mph limits have not been

enforced, in order to eliminate a variable, tire noise, that might be used by

defendents as an excuse in court,

Program Enforcement

Here is how the enforcement program works: Chicage's Depart-
ment of Environmental Contro! is respensible for all types of pollution
problems, including noise, Its Engineering Division and Enforcement
Division cooperate on carrying out the noise control program, The Enforce-
ment Division has 35 Environmental Conirol squad cars, radio dispatched,
on the streets on the strects 24 hours a day, seven days a weck. These cars
must respond to all environmental compluaints concerning air, water, and
solid waste, as well as noise. Seven inspectors with special reaponsibility
for noise ride the squad cars. The members of the Envorcement Division
write citations for all violations except those invelving moving vehicles,
where cooperatien of the Chicago Police Department is needed to curb a
vehicle. Thus, there are two special vehicle enforcement teams which set
up at preselected sites around the city to apprehend violaters. The sites
have been selected by the Engineering Division to meect SAE measurement
specification; they must afford a free and clear area within a 100 foot radius
of the microphone of the noise meter. This condition is hard to meet in an
urban area, and the Engineering Division had to search hard for enough
suitable sites. A Chicago police officer, is detailed specifically to work
with the measurement team, He stands by in a waiting Environmental Control
squad car and is alerted by radio to curb the violalor and to issue the citation.
To be sure that they have good court evidence, the measurement team re-

checks the calibration of the sound level meter immediately after logging the

meter reading.
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There is a complicating factor, namely, the question of whao
gets the ticket, When a truck is cited. the issue is, what is more
responsible for the noise, the condition of the truck or the way in which it
was operated? The procedurce that has been developed is that the truck

owner usually must postl bond to releasce the truck and its driver,

In an ecight manth periad, 1,026 traffic citations were issued and
fines of $7,85! were levied, The work of the Enforcement and Enginccring
Divisions dovetails, Every complaint must be responded to, Enforcement
handles most of this caselond. Some complaint situations are technically
difficult, such as when there are two or more noise sources and it is noces-
sary to find the coatribulion of cach; Engincering is then called in to do the
job. In enforcing the property line type limils, sound levels are metered
around the property line or at the zoning diatrict line, with the offending

noise source on, and the maximurn reading is taken,

Inevilably there is the problem of violations where the owner is
unwilling or unable to comply. Where the owner is merely unwilling, the
fine schedule is stiff enough to bring compliance. The fine for first violation,
if convicted, is $15-300 plus court costs, Additional vielations are fincd at
$50-500, plus a possible 6-month jail sentence, In an eight month period,
fines for building violations have totaled $1,240. Each day of operalion can
count as a separate violation. It usually takes about six wecks for a citation
on the first violation to come to court, If the owner continues to be in viola-
tion in the interim, without making any attempt at all to abate the noise, he
can find himself with up to 40 or 45 citations by the day he apprears in
court, which is a great deterrant to talking the matter too lightly., For
example, -a railroad was recently fined $5, 950 on tickets dating baek to last

October for noise emanating from the railroad yards,

Help Toward Compliance

Where the owner is cooperative but the abatement prohlem is
difficult, the Engineering Division can and does provide assistance, For
cxample, the ordinance places a 55 dBA limil on air conditioning or exhaust
cquipiment noise at residential 1ot lines and a 62 dBA limit at business and
commercial lot lines., The goal is lo be sure that new equipment installations

will meet these limits, and to make positive recommendations {or a serics
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ol steps«-from building a simple enclesure to relocating the unit--te help
bring older units inte compliance, A usceful procedure for complex violalions,
such as noise from manufacturing plants, is the supcervisory program with
phased noise reduction, After being cited, the vielator can request a hearing
(there have been9 such hearings in an cighl-month period). The Enpineering
Drivision and the violator discuss the problem and alternative methads of
noisc reduction, and the violalor has {rom two te four weeks in which to
come up with a proposed neise reductlion program. This program can be
duesigned in phasces, starting with the simplest and least expensive reduction
micthods, but must lead to compliance within a fixed period, The phascs
must be compatible with cach other and not po off in different directions.,
Thus, if "phase one' does not achieve sufficient reduction, the violator
knows in advance thal he must try the next step, and he knows in advance
what Lhe next step will be, If the Engincering Division approves the plan, it
may recommend to the court that the viclaterts fine be waived and that lLic be
put into the supervisory program where his progress will be monitored by
the Enginecring Division., Scveral dozen cases are now in the supervisory
program, and about ten cases have successfully pussed through it and are

now in compliance.

Continuing Study of Neoise Parameters

Within the Engincering Division, the staff spccializing in noisc
consists of three professionals and three technicians., The anpual operating
custs of the entire noise program arc running about $250, 000 {or under 10¢
per capita), and are alout cqually divided between the Engineering and
Enforcement Divisions. Some of the Engineering Divisions support functions
have already been mentioned, Studies on special problems are also con-
ducted by the division, i,e¢., for example, on methods of quieting a pile
driver ,#* the effecl of 2 proposed urban freeway on a school, and the esti-
maled noise climate of proposed mall areas. Another effort is a study of the
24 hour noisc levels existing in various city districts, such as residential,
commercial, manulacturing, and business arcas. These data will establish
a base line againat which trends and future noise reduction effectiveness can
he measured. Also, applications to the city for building permits are re-

viewed to detect probable future violatiens that ean be prevented in the

# Fory details, sce Abslract No, 0]1-025,
8




design stage, Finally, noise specifications are preparced for inclusion in the
specifications for new equipment purchases by other city agencies, It can
be scen that adequate engineering backup is no mere Iuxury for a city noise

contrel program, but rather a critical ingroedient for its succeas,

Such preventative measures, which require the scrutiny of engi-
neers experienced in acoustics, are an effcctive method of achieving noise
reduction over the long lerm at very law cast, The Department of Environ-

mental Control would like to devote more Lime Lo this aclivity,

Public Awarcness

One faclor of great help to the success of Chicage's program was
the effort made to get enforecement of Lhe new ordinance off to a flying start,
The two basic ingredients were a thorough publicity campaign before the
ordinance went into farce, and vigorous enforcement of the ordinance from

the very first day it was in effect,

Supervisor Caccavari appeared at length on five or six radio talk
shows to answer telephone inquirics. A 60-sccond public service spol
announcing the new law, and giving a telephone number for further informa-
tion, was run frequenily by a lacal TV station, Day and night telephone
numbers for making complaints were publicized, Inexpensive pamphlets
that explained the law in detail were printed (cost: about $500 for 50, 000},
Ten thousand of these pamphlels were mailed out to local businessmen and
manufacturers and also to selected manufacturers nationwide, One hundred

thousand "S8SSHHICAGO, ' lapel buttons were distributed.

In the weeks before July lsi, 1972, a complimentary inspection
site wasa sct up which served several purposes: advising motorists who
wanted to tearn if their vehicles would be in compliance with the new law,
publicizing the new law, and providing the new noise inspectors with on-the-
o job practice. Several motorcycle groups were among the citizens who turned
up to sec how loud they were. The cost of various publicily ilems totaled lesa
than $10,000. The existence of a public relations division within the Depart-

ment of Environmental Contrel was a great aid in the timing and coordination

of this publicity,
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Training the Enforcers

A training program was sel up for noisc enforcement personnel,
I featured a one-week course on noise and noise enforcement, complete
with instruclion manual, prepared by the Enpginecring Division of the
Department of Environmental Control, This course was prescented to +3
illendeces, 17 of whom woere scheduled for noise ficld testing work with Lhe
Enforcement Division, Because the new ordinance went into effuct in the
summer, when smoke from buildings was less of a problem, scveral air
pollution personnel in the Department could he transferred to the noisce pro-

pram during the first days, thus increasing enforcement impact,
Evaluation

The Chicago ordinance is, enferceable, for the most part, Investi-
pation of some 1800 complaints over an cight-month period revealed about
900 cascg where there was 2 violation, and cilations was issued. Of those
citations processed through the courts, convictions were obtained in 85-90%

of the casces.

Since abatement was achieved, in some cases without, resort to
citations, and since most offenders involved in court cases eventually came
inte compliance, it may be concluded that legal processes led to abatemaent
in most cases. This contrasts favorably with the situation in New York,

! where the Bureau of Noise Abatement, which presently has little legal power,
has relicd chiefly on persuasion to sccure some depgree of abatement in about

30% of the complaints it has handled,

The most syccessful part of the Chicago enforcement program to
L date has been reducing the amount of horn blowing in the "Loop'" arca of the
city, Horn blowing by taxiczhs was a large part, butl not all, of the noise
problem there. Cooperation came from the city courts in the form of some
clear-cut docisions accompaniced by large fines. The publicity stemming

from thesc court cases has deterred other potential violaters,
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Effecliveness of the ordinance in reducing noise levels must he
evaluated maore cautiously, For one thing, significant reduclion of noise
sources will he observed only after a period of time, when the progressively
more stringen. noise limits on equipment po into effect and the supcervisory
programs, described ahove, reach guccessful completion, Presently,
trucking firms find they can usually bring their vehicles into compliance by
improving exhaust systems,  Future limits, especially the 1980 standard of

75 (B3A for trucks, may be more difficult to mecl,

The limitation on sales seems to entail more enforcement pro-
blems, When the ordinance first went into effect in July 1971, only 10
manufaclurers or vendors had established communication with the Depazrt-
ment, There are now 300 on file, although not all of these have yet filed the
required cerlification. Effectiveness of this program is dalse threatened by

the sale of unrepgulated products, close to, but not in Chicago.

The outloak for further limits on noisc sources is complicated by
probable Federal preemption, The main argument for Federal regulalion
of noise sources is that it would climinate the possibility of manufacturers
being faced with a "patchwork quilt! of local ordinances differing in measurc-
ment techniques as well as numbers, Chicago agrees thal Federal regulations
make sense, bul points out that even after the legislation giving EPA
authority to set limits is passed it will be several yeuars before those limits
can be promulgaled and put into force, Until then, the local limits can {ill
the gap in Chicago, Moreover, experience from the Chicago and California
programs will provide valuable data on feasibility and enforceability when

Federal siandards arce drawn up.

A question aa to whether the City could not do more about aircraft
noise is appropriale since Chicago owns and operates three airports. The
problem is & complicated one, Aircraft in the air or lilnding and taking off
arc under the jurisdiction of the FAA, and beyond local control, This still
leaves the noise from ground run-ups, for which the airport operator is
responsible. The Department of Environmental Contrel handles this nuisance
like any other--on a complaint basis, So far, there have been few complaints
(Table 2), perhaps indicating thal noise from ground run-ups is neglibible
compared to that caused by aircraftl in flight, In one sense, aircrait noise

is 2 sccendary problem in Chicago, compared to its impact in communilies

11



like Inglewood, California, It is estimated Lhat aboul 15 of Chicapo's
8 B
population is adversely affected by aireraf! noise, whereas surface trans-

poriation noise affects nearly all residents,

The noise contrel progriam does not yet regulate total naise at
the boundary of construction sites, Provisions voncerning this problem
and also the problem of noisce specifications in building codes were not
includee in the 197] ordinance, because il was felt that additienal technical
information was necded.  Meanwhile, other measures are being used for
enforcement, The limits on sales equipment manufactured afler January
1972 is one example, although it only applics to cquipment sold in Chicago,

Contraclors ean be cited for disturbing the peace if they operate equipmunt

“r

with unmuffled exhausts. Construction equipment is prohibited from
operating within 600 feet of residential buildings between 9:30 P, M, and
8:00 A, M,, cxcepl for work on public improvements and the work af public
utilities, Upon request, contractors have changed to quicter equipment and
re-located noisy cquipment, One contractor was required to construet a

partial enclosurce around a pile driver.

The private scavenger refuse lrucks have been a difficult problem
s¢ far, They usually meet the noisc emissions limits, but since they

operate mosily at night, their noisc is inlrusive enough ta be annoying,.

Another intractable problem is noise from Lhe Chicago Transit
Authority (CTA) system, particularly the vlevated porlions whose noise
annoys the community as well as passengers, The system can not simply be
shut down, because thousands of citizens depend on it for transportation.
Yet, costs of completely noise-treating it are prohibitive, although the
gradual intreduction of quieter rolling stock will help, The new CTA
extensions now being planned will benefit from noisc control features
incorporateci in the design stage, A private acoustical firm has been hired
to do this work, and the Department of Enviranmental Conlrol is supplying

survey dala,

In a larger sense, the question of cffectiveness must ultimately ;
be defined on the basis of reduction of urban noisc Lo levels consonant with

health, As defined by the World Health Organization, this includes not only

~r

the absence of discase, but a positive state of well-being. Here, Chicago's

la




noisce program can pravide only par! of the solution unless neisc prablems
in arecas outside of the city's jurisdiction arce sysalematically reduced at the
samu time, These problems include airerait noise and {future urban free-
ways, for which dusign criteria are lo be issued at the natjonal level,
Finally, the ullimate effectiveness of the program will depuend on the support
and cooperation of the people of Chicago., A larpge portion of Chicagoe's
program depends an the complaint as Lthe point at which investigation and
enforcement are initiateed, so the minimum requirement for the success of
the program is a citizenry concerned enough to pick up the phone wien
necessary,  As Lhe statistics show, i successful public awareness cornpaign

can do much to foster cilisnen concern,

In conclusion, Chicagoe's experience sugpesls several points to be

considered by ather citics contemplating noise contrel programs of their own:

o Enforcement in Chicagoe's main arca of emphasis--vehicle
noise--can be cffective, but the true impact of the program
will not be falt until the more stringent limits scheduled for
the future go into effect.

o Start-up costs of 4 noisce progrim are now somewhat
reduced for other cities, because preliminary studics
donc by Chicapo, Boston, and several other cities are
available, Chicage's preliminary study cost $54, 000,
much of its findings arec applicable to the problems of
other cities, = HMHowever, other initial costs must be
considercedy preliminary noise survey, purchase of
measuring instruments (Chicago's cost $30, 000,
including a mobile measurement van), training costs,
and hiring an acoustical consultant,

o The hearing process for proposed legislation is crucial,
It is a pood idea to hire an acouatical consultant with
outstanding credentials to be an expert witness, explain
teehnical points, and assist in writing amendments. Key
groups who will be atfected by the legislation should be
urged to appear al the hearings, An cffort should be made
to canvass members of the industrial community, because
it is often possible to find industrial spokesrnen sympathetic
to the legislition who can be askeel to testify.

* A copy of this study is available at $15, 00 from the Department of

Environmental Control, 320 N. Clark Street, Chicago, Minpis 60610,

13
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The enforcement staff must have at least some engineering
back-up il the program is to be a success, 1l is indispensible
for such dutivs as mceasurements in complicated situations,
training others, testimony in court, helping these ciled wilh
violations achicve compliance, reviewing building plans to
pinpoint and prevent fulure noisc violations al the design
slapge, and designing a measuremenl program Lo evaluate
program effecliveness,

A noise control program is strengthened when it can draw
on the larger resources of a comprehensive cily department
{ar envirenmental affairs,

The most important single factor to lthe suecess of the
enforcement of a new noisc control law is having Llrained,

practiced enforcement officers ready to begin operations
from the first day that the new law is in force,

14
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NEW NOISE INFORMATION RETRIEVAL SYSTEM NOW ON LINE

In late June the Environmental Protection Agency launched a new
information system dediciled to noise abatement and control. It is scheduled
lo be fully eperational as carly as mid-July. This syslem, designed for
future growth, will contain, initially, approximately one thousand citations
and abstracts of various publicalions, It has been estimated that, ultimately,
this data base may exceed 50,000 citations. The absiracts in this pilol issue
are representative of the information available from this system, In fact, if
futurce iesucs of this Digest are to be forthcoming, they will be gencerated as

a by-product of this information system,

The data contained in this new system are directly accessible from
a remate terminal, The Office of Noise Abatement and Contrel anticipates
that the data base conlained in this system wiil ultimately be transferred to an
EPA-wide system which provides for lerminal access from over twenty slations
lhroughout the United States. The capability exists (o add further access

terminals including overseas locations linked through satellite communications,

For the time being, only rccent publications are included in the
data base, i,e¢., publications issued no earlier than 1969, The bulk of the
coverage emphasizes current materiel including such items as witnesy
statements given at the EPA Noise Hearings, Environmental Impact Statements,
ilems fram the current periodical publications, proceedings of conferencos,

government contractor reports, as well as special locally oriented reports.

The EPA, in its Report to Congress, showed that the rest of the

world has developed a wealth of practical information an noisc abatement and

control. Therefore, a particular effort has been made to include, in English,

the best of this information.

All abstracts are indexed in depth. The index terms contained in
this publication reflect only a small {raction of the terms residing in the
system. Thus, it is possible to specify a query at a very fine level of detail,

Eventually, a comprchensive thesaurus will be developed which should aid the

user in formulating his question,

15
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To use the system, full Boolean legic may be applied. Thus, the
uscr can connecl his search terms with "and", "or', "not,’ & "and/or" links.
He can also specify gpeographical areas of interest as well as author, corporate
source and other vlements of the bibliegraphic citatien, A search formulation

might appear as follows:

TRUCKS, or DIESEL ENGINES, and or
MUFFLERS, TRUCK, and {REGULATION,
or LEGISLATION]), and or ENFORCEMENT,
not CALIFORNIA

Such a query should provide informative abstracts on enfercemaent
of truck noise regulations in states other than California, Once this query
has been keyed and a transmit button has been pressed, the system will
respond within a few secends with an indication of the number of "hits, " i, ¢.,
the number of abstracts available against such a query formulation. If the
number of "hits" is either greater or smaller than desired, the query should
be reformulated until the number of '“hits" is approximately equal to that
desired, A command can then be given which will producoe the citations and
abstracts in typed form -~ or displayed on a cathode ray lube depending on the
type of terrninal ulilized, An alternate lower cosl response can be provided
if an over-night batch process is requested in lieu of the conversational mode

response.

Initially, this system will facilitate OMAC's responscs to inquiries,
Ultimately, multiple users will interrogate the system simultancously, Other
files, equally accessible, will contain records on on-going rescarch pending
and completed litigation and enforcement experience as well as other related

information,

16
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EPA HEARINGS

The [ollowing pages contain abstracts of selected wiltness statements
at the EPA hearings on-the problem of neise pollution. Thesc public hearings
were conducted in 1970 by the Office of Noisce Abatement and Control in
response o a mandeluc given by Congress in Title IV of PL-91-604, signed
into law in December 1970 by President Nixon. Most of the witnesses at
the hearing in a partlicular city spoke on 2 commeon theme topic, The cities
in which the hearings were held, and the theme topics for sach cily, were

as follows:

Atlanta, GA Noise in construction,
Chicago, 1. Manufacturing and transportation noisc.
Dallas, TX Urban planning and noise,

Architectural design and noiae.
Neise in the home,

San Francisco, CA Standards, mcasurement methods .
Legislation and enforcement problems,

Benver, CO Apricultural and recreational noisc.

New York, NY Transportation, urban noise and social
behavior,

Boston, MA Physiological and psychological effects,

Wasghington, DC Technology and economics of noise control.

National programs and the relationa with state
and local pregrams,

In the following papges, thes abstructs are arranged by the cities in

which the hearings were held.

Full tranascripts of all of the witness statements, published by the

EPA [or cach hearing, are available {rom Supt. of Documents, U. 5, Govern-

ment Printing Qffice, Washington, D, C,, Zip 20402, For a list of all witnesses

and their organizations, the reader is referred to Appendix C of the Report

‘to the President and Congress on Noise (also available from USGPO: SN 5500-

0040, 1972, $1.75).
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00-001

Hastlan, J.
Barguten, |,

Caterplller Tractar Company,
Poaria, IL

On:  HOISE SUPPRESSIOH PROGRAM 1M ThE TRACTOR
HDUSTRY

Witness Statemond
Public Hearings on Noise Abatemant and Control

Atlanta, JUL 8, 1973

Tho problems oncountered In attompting 1o vquip
or modify a tractor to meot the operator noise
axpasura standards of tho Walsh=lHealay Act aro
presentad, Ower 10,000 onginenring dnslgn
hours and 4000 mon-hours wera raqulred 1o
produce a single sot of prototype parts which
forimed & noiso supprosslon package for ong
tracter modal. This pachugn roduced the level
of nulsa ot the oporator's station from 96.5
dBA to 89.5 dBA. Accarding to the Walth-Healoy
cumu|ativo exposura formula, the total timo an
opearator could bo permlttad to run the machine
in an B=hour day was 2.9 hours, The only way to
mezi tha Walsh~Hoalay critoria wlthaout
requiring the use of protactiva dovices Is 1o
anclos0 the eperater In an acoustically treated
cab. Tha heevy structural slements of roll-
over protective structures (ROPS), reguired
unaer the Occupatlonal Health snd Safety Act as
o necessary part ef such cabs, make tho noiso
supprediion problom all tho mere difficult,
slnce those ara oxce!lent transmittors of
nolsa, The following rocommendations aro
prasentad:

1) Tho EPA should not promuigata additional
standards for the protectien of operaters
untll I+ Is shown that tho regulatlons af tho
Walsh-llaalay Act of 1969 and tha Occupatlonal
Satety and Health Act of 1970 can be mot,

2) Research should be inltlated to acquira and
analyze relovant spectetor noise data, to tho
and that reallstic and attalnable spectator
nalso invel criterta caon be gstabllshad,

3} When tho research has boen completed, the
EPA should establlsh unlform spectator noise
laval rogulations which wlll be appllicablo
nationwlde,

4) Unifoerm tost procedures should ba
osfablished for the moasurement of hoth
spectator and operator nolse levels once
standards have been establlshed. Thoso
procedures should be represantative and
reproaucikla, A tingio Faderal agency should
be responsible for both the promulgation and
anforcoment of all noisa rogulatlons,

5) DQua to The ditftculty of retrofitting noise
supproasiion packages on construction equlpmant
curranfly [n the flatd, if any retrofit
standards are set, they should be less
restrictive than new product standards.

18

6) It is strongly rocommendod that roqulations
with rospact to spectater nolse lovel critaria
for construction machinory not be applied priar
to 1974, In 4 discussion which inllowed, the

addl Tional cost of doveloping nuw machines and

rolrofitting older modals was considerad, In
the final analysls, the incroasod cost would
ultimately be ridlectad In 1ho product.

00-002
Jockson, £, L.
Delts P Incorporated

On: CONTROL OF HOISE WITHIHN THE COMSTRUCTION
IHDUSTRY

Witnass Statomant
Publlc Hearings on Nolse Abatoment and Control

Atlanta, JuL 8, 197

A dlscussion of state of the art for noise
control In constructlan equipment is presontod
and racomnandations aro mada for tha
Implomentation of oxlsting methods and devlicas
for nolsa apatement. It Is acknowlodged that
sllencing packagoes have beon davelopoed and are
avallable far construction equipmunt, There
is stlJ] much work To he dona in the fleld of
nalse control, but T Is also necassary to
minlmlzo the oconomlic Impact on tho
construction Industry, Tochnical broskthroughs
ara not the major requlrement, The problem Is
to got these standard silencing technlgques
Intreduced unlversally into the construction
Industry,

Tha baslc problem of acise control Is

aconomic., Performance s not Improved In
oqulpment or machlnas whan silencling s added,
Costs varylng from 1 to 10% aro typiecally
added fo the equipment and In some cases
cparating costs are (ncraasad, Varfous studles
havo tried to prove that reduction ot

Horkman's Compensation, for oxample, would mora
1han offset the cost of silenclng, but
management [s nat cenvinced, Thero Is now no
aconomlc Incentliva te the constructlen
Industry; in facT, thera is a penalty.

Hawevor, there are banefits for the industry
through improved performance, less damage to
health through hearing loss, increased
productivlty and eesler and clearar
communleation,

The foilowing recommendatlions are presanted:
Add1tlonal leglslatlon with technlcal maanlng
in quantltative terms and enforceable |anguaga
Is neaded, The econemlc realitles of tho
sltuation must be understood, Subsldles and
economic incentIvas shauld be consldarad durlag
the transitlon perlod. Analysls and research
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into the problom aro alss needed to bettor
Jdentlfy and solve These probhlems with cpocific
omphastls on how new concepts ceuld lead 1o
quioter and better oquipmant,

00-003
CodlIn, 1. B,

Allls Chalmors Corp,,
Springflotd, IL

On:  TECHNICAL ASPECTS OF SOUND CONTROL

Witnoss Statemant
Puhlle Haarings on Holso Abatoment and Control

Atlanta, JUL &, 1971

in this discusslon of the problams of noisa
centrel in the manufacture of construction
equipment, emphas!s is placed on tha cost of
thase Impraovements to industry and ovontually
to the taxpsyer. It Is ostimoted that 562,000
placas of equlipment sre In operatlon and that
thoy ganerate $8 blillon worth of constructlion

anpually,

The Constructlion Indus*ry Manufacturers
Assoclatlon (CIMA) has cooperated In the
development of measuremant and control of
nolse, Included In the study wore naisa
mersuroment at oparstor's staticn, nolse
moasuramont at 50 ft radius, construction job
site nolse measurement, and gcumulative operator
noise exposure measurament along wlth
stapdardized reporting mothods,

Experiments on beth short=term and long-term
mathods for sound control are discussod.

Short term methads Include mufflers, enclosing
anglne, hoad and covers |Ined with sound
doadening materlals, Many af theso are not
durehle, and when many sound deadenlng
matarials become oli-soaked they are Inflamable
whlegh croates a definite flre hazard., it le
recassary to weigh the tradeoffs in
sorvicesblitty, effect on rollability, safety
and cost,

Englneors are working on a long-range basis on
compenents such as englnes, hydraulle pumps,
goarlng of transmlssions and piping to
datermine what can be dones at the source to
control nolse. To date, succass has teen
marginaf, The cost tmplications are high.
Machines have boen aralyzed component by
componant, and most wlll requira redesign and
ratoo| [ng. Estimates Indicate that nolse level
raducticn will be 3-6 dBA at 50 feet. The cost
[mpact s estimated to be 10 to 25% per
vehl[ela, Tha estimated long-range cost te tho
public Is $202 m!lllon annually. This, In
addition to the short=range program costs {s a

S DRIV
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tatal of $362 milllon annually, for « reduction
of 5 to 12 dHA. A cost ol $200 to $2000 for
parls plus the cost of Installation ls
ostimelud for thy equipplng of uxisting
vohiclos.,

00-004
Walk, F. H,

Walk, Haydal snd Assoclatos, Lid.,
How Urleans, LA

Cn:  NOISE (1 CONSTRUCTION QF INDUSTRIAL PLANTS

Witness Statement
Public Hearings on Hoisa Abatement and Control

Atlanta, JUL 8, 1373

A discusslon of problems [n reducing nalso
lovals In tha constructlon Industry is
presoented.

Although much pregress has bean madse In the
isolation and raductlon of plant opurating
nolse, far less progross has boen made toward
nolse abatomant In the constructlon Industry.
Tna average industrlial plant canstructicon
managar has been subjactud to much lpss nolse
abatemunt pressura than the average Industrial
plont operator. Thls is probably due to the
temporary natyro of construction operation as
opposad to a long-term, permanont manufacturing
cparation,

An Improvemant In the stato of the art of nalse
abatomant in construction can be roallzed If
parmlssible standards of sound lovels are
scsignod to specitic |tems of construction
equlpment, Manufacturers should be requirod
fo propare sound pressure levels on a unlform
basis for all types of equipment, For aach
typo, cparating condltlons, dlstance=
moasurement criterls, and dlirectionallty
characterlstics must be developad undar
contrelled envirenmert, |f nolse abatsmant
programs are acceferated, careful attentlen
must be glvan to fhe establishmant of
reasonat o standards for tho Industry and also
to tha planning of a tlmetable for stepwlse
enforcement so that the costs of compliance de
not bacome oxcesslve and further deter caplral
expanslon progroms of indusfry. A discudsion
followed on the relative cost of dovaleping and
using Improved egulpment and 11 was concluded
that |t wauld be Ip the order of magnltudo of

10 to 103,
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C0-005

Watts, J. A,

Michigan Univarsity, Ann Arbor
Unjvarslty of Michigan Luw Scheol

On: VEHICULAR HOISE CONTROL LEGISLATION

¥itnoss Statemont
Pubtic iHoarings on Kalso Abatement and Control

Chicago, JUL 2%, 1971

A noisc confrol project with particlpation by
tha Unlversity of Michlgan's Environmental law
Sociuty and Dopariment of Mechanical
Englnoering is designed to develop enforceable
nolse control leglatatlion for various
goverpmontal bodias, (1 Is primarily concurond
wlth vehicular nolse.

Locai and state police and highway offliclals
worg interviowed. It is concluded that the
most [mportant aspoct ef noise pollution
leglslation Is the problem of onforcomont,

Enforcement of nolse control legislatlon (s
expenslva. |t requires spocial ejuipment and
Training, Enfercoment may bo oxtromoly
difffcult. Weathor changes affect measurement,
Cortiflcation and callbration of instrumants
may be extremoly timo-censuming. Tho police
want slmple, rallable and Inexpensiva
Ins{rumants whlch can bo oporated undor varying
conditlons. Until this equipment [s avallablo,
ona solution may bho to cmploy noise foams
composod of a palico officer and a parscon
tralnad in nolse measurement tochniques,

Doflnite lagislatlvo standards are nocassary
to aveld the problams croated by tho prosont
statutes which prohlbit “oxcesslva and unusunl
nolsa,

An affoctivo solution to the noiso pollution
problem is effective enforcement of
manufacturing standsrds. Thare Is |ittlo
ovidence that manufactirors will reduce nolse
lovals without government onforcoed stundards.

Tho following recommondatlons are presented:

Fadoral standards for vehlcular nolsa should
bae establlshed at tho earliest posslibla dato,
Provisions shoutd be Includod which allow for
strictor statu standards.

Full matching granis should be mado ovallable
to pollce and health departments throughout
the natlon 1o purchase equlpment and traln
parscnnel In nolse contral,

A system of tax incontlves for the manufacture
of qulat products should bo emplioyed to
ascortalin 1is feasibllity.

20

The long=terin goal in the {ight sgainst nolse
pallufion should always bo fo raduce the holso
{evel and not muraly ta hold the lino ot an
“accoptable’ nolso tevel.  And tho last
raccnmondation, additicnal Federal highway
funds might bo supplicd for rosoarch on The
use of maturial for quiotor road surfacaes,

00-006

Lowls, L.

Horthwirstarn Stedonts For A Bettor Envlroament
On:  HOISE POLLUTION AND EZDUCATION

Witnoss STatomant
FPubllc Hourings on Hoisa Abatemant and Controf

Chicags, JUi 29, 1971

This statamont, mado hy Horthwostern Students
For & Befter Environmont (NSRE), is based an
information prosented In Volumo | and In
prediminary drafts to Voluma il of a study
entltied "Comprehonsive Plan far the Horth
Lakovlow Saction ot the Uptown Model Citius
Area™ (of Chicagol.

This study, tinancod by grants from the Sloan

Ffounaation and tho Nationa! Science Foundation,

was undartaken by studonts worklng threugh the
Urban Systems Englnoerling Center and tho
Reslgn and developmont Centor, hoth at
Horthwastarn Unlvarsity.

Noise Pollution In Horth Lakeview afteets many
patterns of human axlstonco, But, Its effocts
on satoty and education are the most
disturbing.

It was obsarved that children could not hoar
approachingg cars and that nolse from tho
elovated tralns of tho Chicage Translt
Authorlty (CTA) frightonod them. A more
sorious nolse pollution problem with many
unkrewn of focts Is disruption of classrooms,

Tho followlng rocommendatlons ere mado about
the Jevel of nolsc gonaratad fn ono Chlcaga
commun |ty aroa:

The Walsh=Haaley Act should bo amendod so
Workars are hetter protocied from hazardous
nolse levols, NSBE recommends the adeptien
of B0 dBA, as propesed by tho Mew York State
Qulet Communitios Program, as a maximum laval
far pralongod perleds,

Sucend, EPA should adept Sound Transmlssion
Class lovels. The §TC levol is tha laval of
sound which bulldlng materlats baffle. EPA
should adopt STC leveis far bullding materlals
that wlll reduce nolse lovels tolow tho 60 dBA
lovel ,

B
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Third, EPA should porform acditlonal rasoarch
cn the effectlvenass of baf fles and concrote
supperts which are usod for neliso abatomont
around CTA tracks.

Finally, a new frictlon reducing compound
shoutd be developed. This compound will holp
roduce noise rosulting frem rall=-whael
Intoraction on the olevatod fracks. A
demanstratlon grant from tho Foderal govoarnment
may lesd to an lnoxpensivo merans of reducing
dacibal lavels.

00-007
Corbatt, 4, J.

Alrport Oporatlons Councll
Intarnarlonal, Washlngten, DC

1700 K Stroot, Nw, 20006

On: AIRCRAFT NQISE POLLUTIOH AS A NATICHAL
PROBLEM

" Witness Statemont
" Publlc Hearlngs on Holsa Abatement and Control

Chleago, JUL 28, 1371

i Alrcraft Nolse pollutlon Is viowad by
governmantal alrport operators as the single
groatest constealnt to orderiy aviation
deve lopment In the 1970's. HNew alrport

H cupacity is stalled across the nation and

; around the glote primarily because of
understandablo community and public

dlsaffaction with tho nojse of current day

5 alreraft., The single most beneflzlal step

i offaring premiso of nolsa al tovlatien is

accelerated Federal applled research toward,

i and a prompt Federal declslon regarding, the

i retraflt of the existing jet iloot, primarlly

& for thoso alrceraft whese useful service flfa

4 oxceads 5 yaars. The Intorpational and

Yy interstate nature of alr transpartation

p requlres that actlon to mitigate alreratt nelso

be concentrated on reduction of noise at Jts

source, the alrcraft englne, and that Federal

i or internatlonal actfon, and not Inconsistant
v state/local measures, bn exped|ted.

.
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Spahr, H,

fark Ridge, 1L

On: AR, HNOLSE, MEASUREMENTS AND PROCCDURES

Witnaos Statement
Pubtic Hoarings on Hoise Abatoment and Control

Chicago, JUL 29, 197t

The Clty of Park Ridge has been monldtoring
gircraft flights originating fron O'Hara
Infernational Alrport f1ying over tha
community sinco F963,  In light of this, Park
Rldge adoptod an ordinonce which vssentlally
pravidos that {lights ovor portions of tho
city causing nolse in oxcuss of 95 B0 ara a
nulsance,

To Implement tho provisions of tho ordinonce,
a bubbfo top fruck equippod with a sound
massuring dovice and o radlo capabloe af
monftering air trafflc was obtalnad and was
dosigned 5o that visval observatlon of flying
alrceratt could bo made convenianily.

The sound truck and equlipmant is genarally
operated by a membnr of the Park Rigge Pollco
Dapartment who has rocelved spacifie tralning
In the use of tho agulpmont,

A consulting acoustlcal englroor hus ovaluated
the noise moasuring program and has dutermined
that tha neasuraement techniques of Park Ridge
otficlats ara suftlclontly good,

Complaints appear completaly Justitied since
lovets which ovoke complaints aro equal *o or
in axcass af the 85 diA ‘criileal’ or 'danger?
faval,

A simple, oasliy demonstrated caso can be mado
ta show thot presont alrcraft operations at
O'Hare alroady oxpose community areas to
dangnrous ncise levsls and that the proupasod
plans for additlenal rurways at O'Hare will
Intreaso the expesure levels and the affectied
gacagraphical ares,

The schools of Park Ridge find the
incons|stancy and high laval of nolse polluilon
attributable to the expanslon and lack of
pattorn control at Q'Hare International Alrport
bhecoming Ingroasingly less tolerant in The
educational sotting, |n genoral, it was
datermined that modification In tho toachars®
approach to instruction aro necessary,
Particularly whers a comblinatlen of verbal and
audltory faculfies are needed, the teacher Is
forced nlther to shout or, by praferance, to
d¢lscontlinue communicatlion untll the nolse
subsldas, Valuabfe fastructional Yime is [ost
and cruclel learnlng activities are salb adrliit
as concantration |s broken and young minds
wander to the source.
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00-009
Rupuert, H, M,

Frdoral Highwoy Administration,
wWashington, DC

Zip 20591
On: CONTROL OF HIGHWAY RELATED HOISE

Witnoss S1atemunt
Put:lic Hharlngs on Holse Abalemont and Contral

Chicigo, JUL 28, 1971

The hlghway rolatod nofce problem and soms
potontial selutions are prasontod.  The control
ot this nulsance requires the concaried and
coordinaled af forts of many grograms, sgenclos,
flrms and Individuals,

Thare Is qood reason 1o helievo that quictor
vchlclus can bo manufacturaed., !f the
misnufacturing industry ware furnlshed
reasonable nalse critaria which would be
unlfarmiy applied ta all manufacturers,
Improvemant could bo cbtained without
Joopardizing tha salas and prefits of any
fnaividual firm,

The Prosldont has roconmanded Fadoral
loglsiation which would @nable this cantrol,
A bl has boen Introducad in Congross to
provido this authority 1o the Environmontil|
Protaction Agency.

If tho manufacture of quieter vehicles wora
roquirad, tharo is no assuranco that they would
remain quiet. Moot Slate mator vehicle codos
roguire that a vohlcle not be oporated without
a mufflor or in a mannar which craates loud

or axcoscive nolse, The detarmlnation of what
Is loud or excesslvo roqulires a subjoct{iva
deforminatlon on the part of an enforcement
official, As a result, enicrcoment Is

dl fflcult and Tnoffective., Tho Faderal Highway
Adminlsiration recomnends State and locat
enactment and onforcement of numerlical nolse
leval 1imits.

Reducticn af tha ncise whlch the vehicle
creates will not oliminate all highwey relatod
noise problams. An amph| Theater should net bo
constructad noar on alrport or adjacent ta a
hoavlly travel led freeway. The sime is frue of
some types of single tamlly reosldonces, some
1ypes of schools, hospitals and many othor
types of land uso.

Land use contral In aress whore noiso is a
prabiem should bo consldered, The lands noed
not necessar|ly remain vacant. Mosi
commoreial and Industrial activitles can bo
made to conform to & nelso envircnment.

Somotimes the local offlclals who contral land
usa, planning, and zonlng are not¥ awara of fhe
potential noisoe In Thase sltuations.
Transportation officials must continua fo

22

voopnrate wlth lucal officials, Informing tham

of patonrial arean of incempatibi ity and
halping to plen compatiblo eotivities, In
addition, a natlonal land use policy, with

hullr in incentivos to localitics §s nooderd
ta Insure compalliblo land use developmint,

Thee Congress has dirocted the undertaking of
some danormous tasks with tho enactmaent of tho
Fuderal=-aid Highway Act of 1976, Ore of those
fasks s thn developmont nf quidelines to
asture thal adequate conslderation is given fo
the tocial, vconombc and envlronmiontal offocts
in the Foderal=aid highway program. One of 1ho
spucific oftects Iy Congrans wanted |ncludnd
[RER L+ ] IRV

Theera 15 great potential in tho guide!ines and
stondyrds of forts for further increasing the
highway program's roesponsivenoss fe the
currant concern for tho onvirenment. llowover,
groat care must bs takon to be caertaln that
thuy orc not so severe o5 1o couso o S5aricus
Impadimant fo tha highway pregram,

Tha nolso quidelinos are ospoctud 1o bo a
procedura for apatysis ot holse fmpacts,
Inclutded In the anslysls would bo:

ta) dotormination of cxisting noise lovais,
th) Inventory of naise soansltive land uses

or activities, (¢} prediction of anticlpated
nalse lovals from tho proposed highway project,
and () study of nolso abatement altornatives.
Tho rasults of the analysis would ba furnishod
to the docision maker together with the
analysos of other social, cconpamlic, and
environmontal offects to provido a more
comprehansivo tasis for making highway
dacislons,

Tho rolse stondards ara expected to bo
numerical nolso lavels {In decibels using tha
A-waightod scale) for various fand uses and
activitios, There will bo dlfforent valuos
tor day snd nlght, and there «ill bo both
averange &nd pesk nolse lovols,

Thore are sovoral cpportunitlas avaltlablo for
control of nolen during the develcpmont of a
bighway project. During tho location studies,
tha peieatial noise Impact of cach altornative
alignmont can bo dotermined., From o nolse
standpoint, the ollgnment havlng the least
nolse Impact should bo soloctod.

The dosign nof a hlghway affors addltlenal
opportunities to contral hlghway relatad nclse,
The agdvantagns of a depressed roadway can bo
consldered, Tho same nolsa tevol roductlon

can be obtalnod by constructlon a nalse barrier
at much loss cost,

Landscape plantings are an susthetic assat to
akmost any highway sotting. Some nelse
roduction can ba obtalnad by svaiding stecp
roadway grados and by hotding thelr length

ta a mlaimum,

Now accusTic materials aro neadaed for highway
work., Thoy must bo durabta, atiractive,
econocmical and easlly cleaned. Truck exhaust
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Stacks must bo gotten clower to the ground o
that Jow barricrs will bo more affective.
Pavemunt surfacos must be devalopod that are
both quiet and safo.

A last resort copability Is noedod which could
be used when att othor tochnlques aro
Inadequato or upeconomlcial, Possinla
approzchas mlght Include authority to purchase
noisa pasements or nolse rights, the culrlght
purchase of a preporty, or Installation of
nolse Insulatlon,

00-010

Ringham, R. F,
Staadt, R. L.

International Harvestoer Company,
Chlcago, IL

Chlcago, 1L
On:  HIGHAAY TRANSPORTATION NOISE

Wltnass Statement
Publlc Haarlngs on MNolse Abartement and Control

Chlecago, JUL 28, 197t

Typical truck nolso and [ts sources and
moasuros [nvolvad in controlling it aro
reviewed, The avorall approach to leqlslative
control of highway vehlela nofse is also
discussed. GCrltorla for regulations must
rofloct tust conditlons and procodures
spaciflad for variflcation of compliance,

Vehlclus which contribute the most to highway
nolse are the larga diesel powored trucks.
Sovoral noise sourcos aro Inherent In thase
unlts: exhause nolse, cooling fan, englno air
intake, angina mechanical and combustlion, and
tire and wind ncisa.

I{ cartaln sound sources sra af|Imlnated; for
oxampla, tho B4 JdBA exhaust nolse by a

' thaoretically parfect muffler, the total nolsa
lovel would enly drop to A6 dBA, Simllarly,
If othar single sources ara oliminated, anly a
s|Iqght drap in overall nolse is roallzed,

o SInce oxhaust nolse cannot be allmlinated

WS mC e
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completely, the only approach which can reduce
ovorall tovels 1s fo lower all sources which
Individually approgch the lavel of the tetal.
Such &n approach wus taken in tho case of tha
88 dBA vehlcle,

The measuras employed ware
1) The coollng fan was run at a slowar speed to

roduco fan nelse and radiator slze Increased to
of fsot the loss In cooling alr flow.

g

e e bpam e 1 41 g P 1 R i 1 ] e S e s A e

23

bt s

2y A larger, more offlclent auffiar roducad
exhaust neiso,

3) The air Intake noiso was reducod by an
improvod sllencer rotocatod from the sldo of
tha hood 1o the tront Yo dliroct sound away
from obsarvars,

4) Shlalds around the ongline compartmant now
bleck engino radlated machanical and
combustion nelse,

Thee rosultlng overall noise level is now 86

dBA. It |5 noted that most of theso

mod 1 #lcaltiens required consldorable rodesion

Theraby maklng retrof [11ing extremely oxponsivo i
11 net impessible. )

The valuo of B& dBA Is considerod to ba tho next

platoau In hoavy truck noiso contrel. Major )
cooling fen developmont proqroms and turther '
onglne shielding will be rogulred fa maot thls

lovel, To ge1 bolow 86 dBA will Involve

extansive programs {n ongine snd coollng

system rodosign and dovelopmont, Thls will

invalve several yoars and can refloct

considerable Incruase In cost to tho user.

Requlations or sound 1 imits for the vehicle
user should not be lowar than those raqulred
of The manufacturer or user at the tlme the
vehiclo was built, The operalor, or
mandfacturor, for that mattfer, has no moans
of making tha vahicle quleter than It was
when originolly built. As shown aarlier,
significant sound reductions by rofrofl+
proarams gonerally are not practica!.

flegulations cannat bo offactive without proper
anforcemant. Enforcement personnoel must be
tralned In noise surveilfancoe and oparate at
tha carotul ly salectod sites which ara
requirad far accurate raadings,

Qo-01t
Walker, B,
Cleveland, Ohlo

On: PREREQUISITES FOR NOISE CONTROL
REGULATIONS

Wltness Statement
Publie Hearings on Nalse Abatemant and Control

Dallas, AUG 9, 1971

An anv lronmental health commissionor discussas
the sources of residential noise ang

raqul rements of an affective noise controt
program,
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In conlrant to eldor deol linga, The madorn
dwulllng with It light weight conskruction,
apan plan doslon and maltitede of roise mors
pravides vory 1lttla protecriun from soisa
ganeralad witnin or inteuding from tha cutside.
Cata rrom o survoy conducted in Cleveland
todicatod thet B of The 1060 respondents
wera disturbad by nolse oulside thy el lding
and 16T by nofse from adjoining apartments,

Zaning ardinances arc of |lmited vaiug in
contralilng urbon noise, as Thoy Simply
aggrogate sitnilar land use activiTios, as
rosldential, commorcial and Industelal, and
tond to {gnere peripberal dareas and factors
such as Transpartation, These are roegsonabie
arounds on which to quesilon the atlagquacy of
local goverament, loft 1o Q1o uwh rescurdues,
te contrel urban nolsce offoctivoly,

Thoe alfuvlotion of thw nolso problem frequently
reguires sction that transcends political
bcundarlas. A broad-based, coordinatod aftack
on the problem must involve the Foderal ang
state lovels of govarmmen), It Is5 practicol
and highly desirable to establish Foderal
standords for some [foms moving In intorstata
commarco Ta aliminata aelse producing featerets
at the puint of orlgln or at tho point of
manufacture rather than expec! local confrof
once tho equipmant [s opurating In a cormunlty.
The criticat areas of contlnuing roocearch,
manpawer, training and dovelopmoent criteria,
damonsirations and funds for local survolilanco
and monltoring requlre the full and affective
leadership of the Foderal qovarnment,

Thera are shartcomlings In our pragent hnowledge
and programs for nolse control, and IF wo aro
to mlnlmize additicnal environmantal strossws
on community living, a coordinated attack on
the problem must bo dovelopod now, 1 1s
gssantial that nationally acceprud tochalquas
bu dovolopod for the meosurament, Aveluaticon
and ratlng of noiso and J¥s offoct on human
heal'th, and fa accomplish this will roguire
seientlfle talont, trained tochnlclans and
additicnal facillitios and financial resourtes
at all fevels of government,

00-032
Spang, 0,

Paolysonies Acoustical £nglnoors,
Washington, DC

On: THE STATE OF THE ART, HOYE NCISE

¥Itnoss Statement
Publlz Hoarlngs on Nolsa Abatemant and Control

Pallas, AUG 19, 1971

txamplon of lognarance of architecty and
buitding meechanices in conutraction lochnlques
ta reduce sound lranoni cuian o presentod.
Lomd sugius tion for aokivitles of EPA in dhis
flold arg out Haed,

At Di=rise gpartren! woan gdvertiued oy
Raving "rovalutlonary soundproofing ' o
raality the nalae was wnrse than soms ald
tensment housirs, The Toad bearing sl s had
a0l STC rating bat Ihe otnors wore on 35 STC
and poerly designod.

in oanather casa, o hosplial, the penthouss
machinary was not propecily iaclated,  Aftar
Our yoars prafunsions! nolp was wought and The
provlem correcTed vary oasily,

Arather womple Qs post-rensioned concrate.
uzimg this mothed of cunstruction, 1loars can
bes thlin and supports far aparl,  The bulldings
vibratid wTelantly,  Lvoryone bramod scaconds
whne.  1Fwas cwvoajual by cortected, bat mach
Time and monvy was was tou,

Two practical mathods 1o barh lewor ¢os 1 angd
nelse are presentad. The first entalls
ollminating wood fleor and placing curpeilng
over the slah,  Tho sazond s changlng trom a
foud cakem joint {n tho wasic pipe systum ro
a4 neoprong gaskat,

EPA could diuseminato available Information on
architecturai design on jsolation,  Simpla
consumar bultatins could be <ont that would
halp in consumar understanding, Tho EPA should
acT a5 g clearing house for new praducts thal
will holp bel 1d quieter housos, such a5 lhe
neoprano gazket.  Some EPA modia 15 nowded
through which homo-buildors coutd bo reached,
siace thoy are Tthe onviranment bubldors, HE
the bulldors could be roached through scma
simpl Hiod type of do=don't corrective
mechanlsms, thay could bo put Intc afrfact vory
quickly. lime Ts a great concern.

00-013

weqnar, R. L.

Harth Texas Council of Governments
On: REGIONAL AIRPORT FLANNING

Witnoss Statomon?
Fublic Hosrings on Holso Abatoment ond Control

Dalles, AUG 19, 1871

Tne offorts of & reglenal organizarion, tha
Marth Contral Texas Councll of Governments
(NCTCOS! to halp locul goveraments doal
Gifoctlvely wlth tho challenges and
opportunities posed by the now Dallas/Fort
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warth Ruglonal Airport are discussod,  This
airport will have ine capaclty fo accommodate
300 alrcraft movemunts por peak hour,

The Reglonal Alrport Environs study stressed
tho lmpact of alrcraft sound on tho dovelopmanld
of surrounding land, An alrerait sound
OXposurd map was propared. A brief simple
explanation of the signl flcanco of the sound
zones dopletod on that map was prepered for use
by local officials contarnod with lond
devolopmant In the arcas fomedlarely adjacant
to tha Reglonal Alrpert site.

Savaoral seminars wera hold for planners,
administratory, bellding incpociors, and
reprasentativas of school districts, which
gave technical facts and guldance, recommended
tand uses and Infermstlon about acoustlcal
treatmont of bulldings.

Another project, fundod by thu Departiment of
Housing and Urban Developmeni and entltlod the
"Cocperatlvo Program of Plannlng for Alrport
Impact," was dasigned to help tho citlus mosy
diroctiy affected by the now ulrport to carry
on joeeal planning in rosponse to alrport
impact., The clty af irving dovalopad an
Alrpord Zoning Ordlnance and scundproof Ing
modificatlons fo Its building code. Tha
soundproofing madiflcatlons will add 2 +a 107
ta the cost of a building.

Another projoct of NCTCOG |5 the Cecperatlve
Ftanning Program, In which & numbar of model
codas and ordlpances and guldellngs aro balng
proparcd to ald local govornmants in Improving
thalr local planning capabll [Ty,

I+ 1s suggestad that poth preveni|ve and
remedlal moasures to contrel, reduco and/cr
o|lminate tha harmful offects of nclse bacomo
the concern of all professional plannors and
otflclal planning agoncios. Ta plan
praventive and romedlal measuras planners and
plannlng aganclas requlire fegal authority,
political sancflon, technical and financlial
asslstance, Federal leglslation should make
provisions for technlcal trainling and
financial assistance and Incontives for nolse
control and abatement planning at state,
reglonal and local levels as part af the
snvironmental protective activitics at each of
these lovels. Approximately $6,000,000 per
your would provide an average ot 525,000 to
each of the 240 standard metropalitan aroas.
Acsurod funding of thls typo would astabllsh
a sounr tounda¥lfon and & start Toward

de | lborate, continulng environmental protoctien
activity at the regicnal lovel.
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00-014
liiwan, E.

Taxas lnjvorsity,
Austin

On:  HOISE TSOLATION IH LOW COST HOUSING

Wi tnoess Statement
Fublic Hearings on Noice Abatement and Conirol

Daflas, MG 15, 1972

In 1968, 10 single famlly, low-cost dwelllings
wero consiructed In Austin, Toxas, undor the
cponsarshlp of tho U.5. Dopartmont of Housing
and Urban Dovelopmont, Tha purposy was fo
dovelop and test archlicetural design,

bul tding materlials and construct lon mathods,
The Univorsity of Toxas wis ashod 1o provide
architocturat, englineoring, pusychologleal ani
soctolagleal ovatuations of theso housos,
Noise Tsalptlon studios were condugtad au part
of tho emgineering evaluation.

Standard FHA spociflcations were waived fo
allow lnnovations. Ten nlang utllizing @ wido
rango of materials and cons tructlen moihads
wore chosen, Most of tho acodstic tusts were
made after Tho houtes were occupied by the
purchaser, Test roesulis for & of the houses
Indiecate genorelly low valuos of nolse Isalallon
and lack ol consldoration for noise lsolation,
ta somc casas simple changes that would add
little to the cosi could have rasulted in
largo Improvemanis. 1t {s concluded thal
nalse Isciation should pe a majer conslderation
In housing for tow~lncare fomlllos who hgve

thy groatesi neoed fo onhance The quality of
lifo.

00=015
Parratt, C. D,

Rodevo fopment Authority
Lo Crosse, Wi

Cn;‘ THE RESPONSIBILITY OF THE URHAN PLANHER
FOR WOI!SE CONTROL

Witross Statomont
Publ e Hoarlngs on Holse Abatomeat and Control

Qzllas, AUG 19, 1971

Tha salected plecement of potential major
noise producing activities To protect tha
urban dwollar and hls naighbarhood onvl ronment
Is dIscussad, Regulatory measures gaverning
Intens ity of land use, control Himits on sound
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producing devlcos, and scund reduction
onglnooring and architactural designs for
fransportation facilltles and certaln other
forms of land uso are roaquired to supplemont
selective placemont. With tho systematic
application af those controlling foctors and
the publlc's undorstanding of tho nood for
such measuras, the mounting throat of sound
pellutlon can bo reducod, Tho urban planper
Is In a unigque positlen to halp oducato tho
public and the elocted and oppolnted offlclals
ho servos,

The Clty of Madlscn, W, has adeptod o code
softing maximum ncisa levels for all
statlenary end moving noisea=prodoucing dovlcos
In all zonlng districts and public woys with
1The only apparant exceptlons baing emargency
vehlclas and firoworks disp lays.

Transportation planners should not be proparing
plans for communitios which call for the
cehstructlion of hlgh-speed freeways and
oxprossways fn assoclation with resldentlal
land use. Any freeway network in an urben areas
may pass through commarcial, Indu<trial,
rosldantlal, agricultural and othor types of
land use areas. Although normal noisa lovels
trom freoway sourcas ray be acceptebie In an
Industrial area, these same levels would be
less acceptable In a resigentlal area, From
the oconoml¢ standpoint, [+ Is difficult to
Justify the costs of purchasimg oddltlonal
wldths of right-of-way to protect residents
from the adverse affects on high speod frooway
facilities &t this polnt in time.

Pecple ganarally have [Ittle or ne knowladye
of the possibte effects that warlous typos of
Installatlens can have on thalr environment
until the conditions are oxparlenced, and then
It is too late. Therefare, 11 is important
that the planning profession be sutflciently
Informad on all onvircnmental conslderations
and take thase factors [nto account in thelr
studtes, In thelr reports, and In thelr
axplanations to the public offlcials,

Land use contrals, density controls, publle
property acqulsitlen, and bullding code
soundproofing requlraments for constructlon
In undoveloped arwas near freaways and
airports can employ bIimited defensive
measures agalns? excesslve scosand, Tha problem
near transportation facl|lities alroady
surrounded by urban development |s
signlficantly mora complicated. Preventive
measdres, however unpepular, sre far lass
costly and difflcult than corrective actlons.

The requlrements for meving traffic and
atrcraft will bo greater In 1990 and the yegar
2000 than they are today; but, also, 1t must bo
acknowledged that the requlrements for
presarving our envlrormant will also be much
greater than they aro now. Somewhare wa myst
turp the corner znd make planning for the
integrity of cur natural environmental
resources and thea people they serve and protect
as commonplace as tha planning for resldentlal,
Industrial and commercial sreas and
transportation facilitlios,
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0Q0-016
Tannor, C.

Hydrospate Rosearch Corporation,
San Dlego, CA

On:  MEASURIMG TECHNHQUES FOR MHOISE STANDARDS

Witness Statoment
Public taarings on Moise Abatemont and Contfrol

San Frantlsca, SEPT 29, 191

Thig dlscussicn deals with tho measurement
‘techniquos for uso la certaln alrport nolse
stardards, These techniques #re based on the
moasuremont and procassing of nolse slgnals to
doflino the 3 basic propartles of nolte:

1. Absalute level

2. Freoguoncy contont

i, Tlme varlations

The resultant messuroments are used In a
variety of computational procoduros fo assoss
not only the baslc nature of tho sound Slgnal,
such as dafining o puro tone component, but to
ovaluato tha sub]ective annoyance of a sound
by catculating stfoctive percalvod nolsa leval
or nclse exposure levels,

Each nolse standard sets down some rathar
detal led speclfications rogasrding:

1. Tha instrumantaticn that cen ba used,

2. Cailbration measurements,

3. Physical locatlen of microphones,

4, Operating (Imltations, and

5, Slgmal processing and computetienal
roqui roments.,

Moasurement requlrements for the Fodoral
Avletion Regulation Part 36 whlich speclfles
tho effoctlva percalved nclse levois of
commarcial aircraft, require microphones at 3
sldas and tho measurament of the noisa ol at
least 6 taka-offs and 6 tandings. These
moasurements are processed to define the
frequancy distributlion and energy teval every
ona-half soecond, Theso values are corrected
and used to compute percslved notse levels
which oro comparcd with tho allowablo |Imits.

The measuroments for the Callfornja Holsa
Standards require that at large alrports
microphones aro located at 12 sides and
maasura the nolse above a spaciifiod threshold
from evory oporation, Using an updatod
surmation for specifled time parlods of the
day, tho composite nolso agulpment joval s
computed. Thls lovel 15 comparad with
praviously ostabllshed lavals around the

al rgort,

Although there are a number of messurement
technlques that are vsed in Implamonting nolse
standards, all are sybject o outslde
Influences which rust be raccgnlzed In ordar to
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malntaln data quality. Background naise can be
of sufflclent level to Invalldate the
maasuramont .

00-017
Olpin, 0.

Utah Unlv.,
Salt Lake City

On: REDUCTION OF TRANSFORTATION NQISE

Witness Statemont
Publle Hesurlngs on Nolsa Abatement and Cantrol

Benver, SEPT 30, 1971

Nolse pallutlen from transportation, cars,
trucks, and alrplanes |5 discussed, Engine
sounds from vehlclas have been control led for
y&ers by mufflers, but the market has not
providad the Incentives neaded to bring about
Impraovement in muffler technolegy, The alm has
toen to protect the motorist from nolse
pollution Inside the car with windows shut;
but not those on the outslde novar the
highways,

A large part of the sound of the highways [s
the sound ot wheels rolllng on the surface of
roads, This is not an unsolvable problem,
but today nalther the pressura nor the market
Incentiva 1o present. Tho task Is to croate
both.

An obvious partlal solutfon jles In moasures
to assure ‘that presently avaiiable technology
Is fully utlllzed. In the case of mufflars
or other vohlcle sound control[Ing aqwipmant,
this can easily be made o part of oxlIsting
licensing and inspacting procaduros, Laws
should be made f]rm enough to roqulre that
Ilcensas be denled to ony vehlcle not equipped
with adequate, proparly funcifenlng sound
contrel davices.

A speclal problem [s posed by nolse generatod
by recreational vehlcles. Some scem to boileve
thet more sound msans more power, and agpetites
for both sound and pewer seem consldorable,
Motorcycles, dunebuggles, dragstors, and
snovimobi los appear to be manufacturod and
aparated with a purpose to maximize sound
preduction, Thers Is avallable technology to
muftle mout of the scund genorated by
racreationnl vehlclies, Up 1O now, howevar, laws
have not been passed.

Title IV of tha Clean Alr Act provides for a
beginning In the battle agulnst unwanted
sound. Authorlzetion Is previded for
$30,000,000 to begln to identify tauses snd
sourcos of nolse and to learn of the damagoe
and Injury which rasults from noisa. HNo part
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of thal monoy is allocated To tho search for
cures.  Concrote proposals looking toward
cures should bu made by the Lavironmental
Protection Agency at the earliost possiblo
roment, 1t s nocossary 1o adopt laws and
rules and rogulations which will Impol the
trunsportation Industrices and the consumars
of thelr products 1o shoulder thalr sharo

of this burdon. Ancther proposal that should
be considored Is to usc in this stfort pert of
the substantial resources of tha Hl ghway Trust
Funa.

The Highway Trust Fund represents a practical
and approprlate scurce of support far the
selutlon cf the preblem of nolso from
rransportation.

pa-018
Monaghan, J.

Colorado State Unlv.
Fort Cotlins

Qn:  RECREATIOHAL NGISE

Witness Statemant
Publle Hoarings on Nolsa Abatemant and Control

Denver, SEPT 30, 1971

Tha pervasivo nolse created by such
racroational vehicles as snowmabiles, motor
powadrad boats, all Terraln vehlcles and tho
Ilke 15 discussed, Tho high doclbol cutput
from some of the zfaoremantloned rocroat!onal
sources 1s tho antlthes!s of bodily and montal
refresnment. Tho varlous concepts of
rocreation seem to to on a cob bisien courso,
Psychologlsts tell of the mounting nead tor
parlodic ascape from the wrban environment
as a surviya] mechanism, Some anlmals and
plants ara up to 30,000 times more sangltive
to nolse than humans,

Nelse 1s a natlenal problem, and recruational
nolse, producad by vehicles that aro
manufacTured and distributed pational ly,

would bo more vasily regulated wlth unlfarm
raqulremants that manufacturers woulgd have to
maot on & national basis., It is alsc telt
that en a local lovel the hoafth and Indlvidual
rights of those scaking an oufdoor oxporiance
couid 0aslly bo subjugated by lccal intorests
focused narrowly on tho monetery gains of thesa
iqud vehlclos,

Tne Environmantal Protection Agency is urgod
to promulgato ragulations for recroaticnat
nolse within a comprehenslive nolse contrel
program and Include: 1) the ostablishmoni of
unl form dacibal |imits on oll recreat]onal
vehlclos, whether manufacturss in the Unltad
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Gtates or imported; 2) a pruvislon for rescarch
af the state of the art {n nolso abatemenr

for recreational vehlcles; and 3) the provision
for 1ho parlcdic testing of such wehlcles which
arp alraady In use; 4) the concept of
difforential vsa and nolze roning.

Deelbal limits must be roslistic within
ex|sting technology. Bul the frocdom of the
Individual to onjoy a recraational wxparlenco,
unhampored by an obnoxlous environment, (5 of
key Importance.  The concep? of differential
s and nefse roning (s encouraged, In this
mannar, cartain lakos, for examplo, would be

zangd for such vehicles, setting In wach cove
roalistlc dozibal Ilmiis.

00-019

Lincotn, R,

Quthoard Marine Corp.
Mi Iwaukey, Wl

On:  MOTOR HOTSE CONTROL

Witness Statemoent
Publle Hoarlngs on Nolse Abatoment and Control

Danvar, OCT 1, 1970

A stuatement from a manufaciurer Of Snow
vahiclos, outhoard motars, lawn and gardon
equipmant, all torraln vehieles, chaln saws
and golf carts s presented.  Tho extent Yo
which regulation of noise will help reduce
sanoyance and contribuie to tho improvod
quality of liie is of major concern. Holse
rodugtion Is not as simple as addlng or
enlarging axhaust muiflors or buliding better
enctosuras, Tlme, tTalont and money are
roqulred fe meke o detallod tachnical analysls
of sach product., 51riefr, fair and unliorm
enforcoment codos are a must. Wlthout thom,
manutacturars whase produsts da conform To
roguiations will suffor severe ponaltlos.

Holse levals of typical lelsure timo products
have beon examined and 3t has been noted fhat
tachnology can probably be daveloped which will
roduce complalnis slomming trom annoyance.
Theso recuctions wlil) penellze the product
user In cost, woight, bulk, ease of handling
and simplicity of service., Regulationi ant
standards can ba oztablished which will be
real Istic and feasiblo, but thare are many
comploxltlos 1o bo consldored tf fair ond
oquliable onforcement Is te bo meintalned.
slnee many complalnts about noise are frem
mambors of matl, spoclal Interest groups,
grest care must bo taken to assure that largo
numbars of poople aro not penal lzed tao sat)sfy
a fow.
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A}

Yonrgur, R,
I 1inals Unjv., Urbiona
an:  AGRICULTURAL EQUIPMECHT MOISE CONTROL

Wliness Slartement
Pubiic Haarlngs on Nolse Abatomont and Control

Denver, SEPT 20, 1971

Sciontlile and wngineoring devalopmants have
contritutod to (ncreased productivity and
raducad drugory of work on tho modorn farm,
Howaver, the relative economic position of 1ho
tarmir, comparcd to hls Industrial counterpart,
has deterioratud ovor the Jast 30 yoars.
Bfore any nolse requiations periaining 1o
agricultura aro enoctud, the cost benefits
ratio must bu carufully ovaluasted.

The farm equipmont Indus tey produces $4-
$6,000,000 worth of goods annually. Tho largo
manufacturars havo onglneerlag and rasearch
facilitles., The ¢matl munufactursr must solve
probioms on a tocal Jovel and s able to
dovalop and modlfy maghinas quickly., Qftan

tha smal| manufacturor develops new machinos
any vstablishes the market potentials botore 2
major maputactarar is willing fo commit the
rusourcas necussary to add the ltem to his [line.

In the past, oquipmont damyndad by the consumer
ooch yoar had to ba largor, operata teaster and
havi a groater capscity than esrller modals,
Bacawsu the industry has met these demands,
product Ivity por workor has Ingreasod markodly.
In 1960, one farm worker produced cnough food
for 26 persons; In 1970, enough for 46. The
rasult ot bulldlng blgger machines has
gararal ly boen an Increase In the sound power
loval of poise assoclated with machine
operation, Major centributers to the overall
noise lavel of an ¢cperating machlng are the
powor source, thao gear Prain and tha various
furict lonal components of the machina,

Industrial, profossional and public sarvico
groups have been concernad atout tho
fdantlflcalion and reduction of aguipment
nolse tor soma timo. A research program at tha
University of |1lfnois Is concernud with the
nolsa and vibration asspciated with farm and
Industrlal mechinury. Tha rasearch ut tho
Univarsity of [1tlnois has boon concarned wlth
raduclng 2 of the major components of tractor
nolso, that resulting from the coollng fan and
from tho englnu vxhaust, Tho goal Is fo boetter
understand the mochanism of genaration and
fransmlsslon af thesa nolses and fo roduca the
levels as cluse to the source as possible.

It Is tolt that the goal with agricultural
machlnery should be o roduce noise tevel so
that thore is not a serlous potentlal hazard
to hearing Joss for eithar tho machlne operator
or tor ascoclates worklng In close praximlty tfo
the machlne, Agricultural universitles, the
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farm equipmant industry, A-H and FAA groups and
cihurs orn cooporarting in an oducational
progrem ta glert the farmer ond form workor 13
patential huzards and in rorchardlioing war
protectiva dovices.

Cack picte of now mebile equlipment should carry
a naraplate cort!ficalion of maxlmum sound
powar lavel aeneratcs by tnat oqulprent dn
cpernilon, A wurld bae ghte se gat
st ldes of he nais Ihat wiil rou.tl
from ihe operation o Tha cguipnent bofoare ha
buys 1. On the natlonal lavul, the goal
should to to werk toward masieum ol lawobie
values of sourd pewaer enisclon far aow
equipnant that would not prasont hozards Jo the
operators or to the bystundars.

Teansueeer

With this preposed procudury, tho menufacturor
would be taced with a sieglo, unlform criteric
for atl aquipment sold throughout The Unlod
Statns, and he would be rospending then 1o the
conswmars' wishoes by competing with his
assoclatas to produce moro dosirusble equiprent'.,
[T s@ems that this 1o tha Dost kind of
ragulation that cen be duveloped. The stale,
municipal and tocal hoalss gan thén doasl with
tho mannar |n which eguipment is oporated, and
the resulting sound pressure levels that occur
wlth thele cperation,

00-021
Hartin, T,
Bouldar, CO

On:  ENFORCEMENT OF NOISE CORTROL ORDENANCE ==
SOULDER, CO

Witnass Slatemert
Publle Hearings on Holua Abatemont and Control

Donver, SEPT 30, 1971

The purpoce ¢t the Bouldser Hoiso Gralnance is to
croato and malntain an ambient noise level vo
that montal non-~ropetlTive tasks and daily
efforts can-be maxImizad as to productlvity;
algo so that recreational hours can be used to
revitalizn tho body and not add fatriquo elther
manfolly or physically,

Haiso is a hesl Th problem, not a nuisance, and
nust bo centrol lad (1ke any other dlsease In
cur soclaty, HEW figuras Indicato B0 dBA s
the polnT whlch creotes this health problom,
The noncept of any noise code must be basud on
hoalth standards, rother than appooslng any ono
glven Industry or puniTivaly attacking any ono
Industry.

Snowmebl los, fawn mowors and motoreyclas should
bn requlated consistently with tho cvarall
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ctondard,  Tho soowmobife Industey has boeen
notlflad in mony ways that It has to quiet its
product, Fedorel prossure coulg ol Iminate
this problem,

The noise vtandasrd wsed In roesidential areas

Is Mesagured irem 25 {eat and has boen In uffect
sinco Febreary, 1870, Tn Baulaor, Mora then
1300 vohlcles have boeon ropaired or medl fled to
et the Booldor standurd, Bt Qo proticted
that Lniess guleler potareycleos oro producea
and othar methods are found 1o gquiet tho ol dar
cyclan, muck ot *this narien will becomy off
limiis to thom,  This nnlse lTowvel must be
brought lowor than £0 aBA.  Trucks are ol lowed
BB dBA ot 25 faet and do not use residential
streuts at night.  Industry has boen smadingly
tlexible and rosponsible fo logai reguiroronts,
Indivlguals, onco cducated, ara just as
rasponslve,  When the Bowlder pragram bogan,
alght motorcycles out of 100 ware belng stopped;
row, ong cut af 100 Is the averags, One
autorobile aut ¢t 166 was Inltlably In
violation; prasently, It ls ona cut of 301.

Construction noise In most cases has heon
waslly corrected. Mist of the oxcessively
nalsy aqulprent was leased, and +he boeslc
problem was Insufficlont muifling., In e fow
yaars, with ptopoer Federal leglslation, this
shoutd coaso 10 be o major nolse problem,

The mast Immediate and pressing problem now is
fo protect tha hoaring of youth bocause of
excossive nolse from amplitled music. Thils is
# roal and prossing haulth grobtom, |t is
suggastad that Facaral leglslation be pussed
thut reguires svery night club or [lke kind of
establishmant to maintaln a nelse lavol below a
50 dBa lovel,

In coordination with the University of Coliorade,
rha Clty of Boulder has subrmlttad a grant
requesT 1o try 1o solve somy of tho soclal,
physlcal, mental and oconomic probioms
assoclatod with nclse,

00=-022
Webor, H,

Dept, of Public Huallh,
Daenvar, CO

Qni HEARING LOSS N SCHOOL AGE CHILDREN

Miltngss Statomand
FPublic hearing on Helse Abatemsnt and Contro|

Denvar, SEPT 30, 1071

A report of {he rasults of a § yoar study of
hear|ng problems tound in 1000 of Cojorado’s
school age children s presentud, The study
disclosed Thatl 30% of all nearlng loss in thase
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childron was probabiy noise induced, Slxtyn
three percent aof tho nolse induced=ITko loss
tirst appnarad In the junlar-senior high age
group, Of those, BT sufferoad a hoaring loss
progrossian of 10 48,  About § timos 5 many
males as females sufforoed from This hearing
loss pattern.

The greatest porcentagoe of childran with
hearing loss coma from arcas whore largs farms
using heavy oquipment were located ond whore
many engagod in hunting,  In a lass affluant
soction where fams wara small and pot
mochanixed, the c¢hildren showod much less
hoaring loss untll firo crackars bocame
available on & year round basis. The
parcentage of chlldron showling nolce iaducod-
Iike hearing Joss rose from 22 to 37Z.

The Statoe Pepartmont of Hoalth has fried to
maka the public aware of this probjom.
Warnings are clrculated to hunters, oand
physiclans and parents of chlldren.
Indlviduals manifestlng hearing less are also
warned of the dungors 4o hoaring of shootling,
rocreational and agricultural nolse and
aencouraged o woor earplugs or oar muffs,

00-023%
Knight, K. G.
last{tuto fer Ropid Transit

Dalauw, Cuathor ang Company
Washlngton, DC

On: HMNOISE ADATCMENT PROGRESS 1N SUBWAY
SYSTEMS

Wltness Statemont
Public Hearlngs on Noise Abatement and Conftrol

New York, OCT 21, BT

The two basic acoustlcal goals of the rapic
translt [ndustry are: 10 provide systam
patrons with an acoustlical ly comfortahle
anvironmont by maintalning nolss laveils In
vehlcios an¢ stations withln accoptuble
{imits, and to raduca the lmpact of system
constructiion and oparatlon on the cemmunity
by minimlzlpg transmlssjon of nolsa and
vibratlons to adjacent propertles.

Notahle Improvemants fn the acoustical fleld
hava been made sinco the bullding of early
translt systoms:

1) Tha use of continuous welded rali has
becoms standard In the Tndustry.

2) Rasllient track fastoners have bean
dovelopad ta reduce hath nolse vibrations in
direct flxatlon frack.,
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3) Floating' track slabs are also heing
doviataped for use In acoustically sensitlve
commun ity areas.

4) The Tmportence of secath rall and wheal
surfaces 1s now wall cacognizud,

%) The transit car of today (5 much suporinr
jcoustlically 1o 115 prodocossors.

6} In undergreend siations particularly, noflse
lavals ara bolng roduced and revarberation
times shortenod by tha yse of acoustical
cellings and vnder-train=-platform absorpticn
syhtems,

1) Modern ond attroctive acrial structures which
aro replacing transit's old "ois" are conbined
with ocoustlcally designed Track fastuenars and
wlll boe as quiet as they are attractivo,

) Sound barrler walls have been dovelopod for
us@ on surface ond sorial lings whoro
addl1lonal acoustical privacy ls ragquirad,

9) Acoustical daslgn criterla for vantilating
fan selactlon ang tan and vent shaft doslgn
are in ganeral use.

180} Ancillary mechanical and electrical
equipment and facllities havo been improved
with moro attentlon being given to reducing
noise from this aquipmmt.

Funds to make capital improvoments in
uxistlng systoms are froquently lacking,

Basie research Is requlred to establlsh moro
clearly the effects of nolse upon pooplua end
to estoablish appropriate critoric for the
nolses af the typus gonerated by translt
systom operations, Equal affort should be
oxtendad in educating the public and providing
them with Information. With an educated public
as our qoal, erltoria scates shoutd bo
stundardized threughout tha industry. The
trend in criterla establishmont scoms to be
towards tha use of simple, easy-to-nsasure,
A-wulghtod sound i{evels, and thls Typa of
standardization Is desirablae.

The Translt lndustry concurs wlth EPA's
uitimata goal “fo achleve a doslrabla
anvlronmant [n which noice lovels do not
intarfere with man's health and well-buelng or
udversely affect othar valuss which he regords
highly.' Howeover, the Industry noeds
asslstance [n basic acoustical resoarch, 1n
tha devolopment of new and Irproved control
tachnlquaes and in tha ostabl [shment of
econcmlically attalnable nolse criteria whlch
may be ewslly comprohended by the publlic.
Additional #lnencial ossistance |s regquired
In order to mdaralzo existing systems and
pravide the basle neise and vibration controls
whlch are now attalnable through tachnology.

Decause of the wide dlvergence In ago and
character of existlng rapld transit systoms,
it s obvlously Impossibla o set o standard
that all may follow, Therao must be daviations
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from tho quidalines astablished in ordur to
uchiove compatiblitity. 11 fs bodloved that
transit officials recegnize thair abligaticns
ta the communlty and that o systom of wolf=
imposoed discipline in noiso control, supportod
by the tuchnlcal and tinanclal assisiance ot
govermmant, will provo superlor in tho lang
run to enforced teqisiation rulative to noise
vibration.

00=-024
Driscoll, J.

Hempotead County Governmant,
Hurpstead, NY

On: AIRCRAFT NOISE ABATEMCNT

Witnass Statemont
Public Hearlngs on Hoise Abatoment and Contral

Now York, 0CT 22, 1971

Suggostions on ragulutory agencies and
procodures for control of alrcraft noice aro
prasented. 11 Is falt That noise 1o not only
& product, but alsoe a problem ot the
anvirenment, and [ts contral should be In thae
hands of the Envlronmental Protrection Aguncy
rather than In The hands af the Tedoral
Aviation Agency,

A demonstrotion at Minnaapo! is-5t, Paui alrport
I's raperted ef alrcratt oporating procoedures
whlch dig¢ achiave vory noticoable lowering of
the nolsa levels of oxisting alrcratt In tha
present jot fleel. Puraly by changing tho ncda
cf operatlion ond pilet technique the pianes
ware quleter.

CEPA 15 asked to provide the Impotus bohind a
pregram which wili in effoct regulate the alr
carriars oand make thom oporate tho prosent
alreratt in a tess nolsy fashien, This can po
dong witheut any expenditures of vast sums of
monoy .
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00-024%
ol lom, 1.

Hearing Conservalion Quntor,
Lancastar, PA

On: SOME UNRECOGH] ZED NOISE PROGLEMS

Witoeass Statarant
frub e Hoarings on liolsoe Abatemont and Conirod

Huw Yark, OCT 22, 19N

A discussfun of 3 examplos aof nolue probiems is
presentad,  The first is the ultraesonic
vohicln mytlon detoctor usod with yraffic
Yights to contral tlow of trafiic. (is 18,000
Hr %ignal ds [n the uppor Jeval of human
nearlng lound In nearly all chitdren and rany
young womon, At tho lons openling a 170 a3
signal iu producod, Many parents ora concornad
when thair chlldren scroam and hold thoir cars
at certaln niohwoy Intersoctions.

Tha second oxanpla §s a hazard ot the future.
Thit air boge being considred tor auromot]ve
sofoly will {nflate with o [itoraliy doafoning
170 . Thu prosently available facts and
tachhology shauld be uwhind to pro-plan agolnst
noicy.

Thirdly, ke population of Lantaster, PA, has
nol changad approclably In 10 years, towevar,
calles te the polico concurning noiso in the
month of August 196% worc 105, whiie in AuquuT,
1971 there wara 189, 0On o vary consarvative
scule this oxtrapolates Inta g notionnl flgury
of 42,000,000 per yoar jusi answoring noiso
complaints,  Thase {lgures suagust that nolse
ig Tncreasing without respect to pepulation
growith or peoplo are changlng their attitudes
end complaining rare or hath.

00-026
Doughorty, J.

Harvard University,
Combridga, MA

Schoal of Publie Hoalih
On; EXTRA-AUDITORY [CFFECTS QF HOISE

Wltness Stotoment
Public Hearlngs cn Noise Apatemant and Contraf

Bosten, OCT 28, 1571

A discussion of tha short=term physlelegic,
spparontly reversible, offocte of nolso and
the longar term, usually Irrevorsibite of focts
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ot nalsy, and the commen | 1nks baTeoon the two
Is presentad,

The shart~torm physiologle rusponses to nolsa
are quite similar to those found with
ematienal stress in anlmals and man, The
similarltias have heon documantod by rocarding
change In plood pressure, pulse pressura,
heart rate, perspiration, widening of the
pupil, or change In tatal biocd fiow, When
blood or urinary hormong levals are assayoed,
noise sgaln cuousas changoes siml lar to thoso of
emctions! wirass. Blood levals of long-actlng
hermanes such &s edrenocorticcaids (from The
certox of the adronai glang) are Iacroasad by
nalsa. Levels of shorter-acting {adronal In=
liho) hormoncs rrom Tho canter of the adronal
and from norva endings are also Incroasod.

The strength of tho response 15 primarily
ralated 1o elther the di lovel cr the
emetional content of the noise,

Ematlenal content af noise is a tunctlon of
sevaral varlablas, Among them are the
indlviduat's provious expurience with or
projudlce teward a noise, the frogquency, bang
wldth snd rate of change of thls change, tho
amount of stertle assoclated with tho nolsa,
the degrea of interforonce with activity, the
arcunt of background stress al roady
experionced by tho |listener, and tho
omational health of tha listenor. tHowavar,
even wlthout any awaronoss of an emotional or
physiclegic response (In some casos whon
anosthet)lzed), the listenar wll) manlfost nmost
of The physiologic responses noted above.
Clearly the willTangness of an indlvidual to
chearfutly accept nelse stresses s no
guarantee of hls Immunlty tc extra-audltory
aftects.

Animals whieh are oxposad To chronlc nolse
stress davelop much Tha same disorders as aro
associated wlith emotlonal stress In humans.
Diseasaes such as arterlal hypartension,
arteriosclerefric vascular disease, myocardlal
Infarction, emational [nstabiliTy and birth
oafects have buen caused by exparimental nolse
gxposures ln anlmals,

Savera| oxperiments have boen porforted which
show the similarlty betwean noise and other
torms of stress 1n the gonesis of stross-
relatad dlsease. In genoral, Tho sam
hormenal and central nervous systoem paThwdys
are {nvelved, No oxperlmsnt js known which
nas desceribad a dosu-relationship betwaen
nolsa and pathologlic effects, Howaver, when
stimalatlon of central nervous system pathways
of animals was held to the sama lovel of
physlologic rospense as seen in humans with
70-B0 dB whifo noise, marked artoriesclerctic
change occurrod In animals fed atherogenic
diets, Thase changes ware not soen with the
d¢lat alone.

tncreased rates of & humbar of dlseaso
procosses in workers subjected to industriel
notse have been described la tho Russion
titerature, [n genaral theso studies have not
peen well coentrallod.
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The noed for woll-control led human stugles s
further supported by the lock of exporimonts
porfornad with animals which == [ike humans ~-=
have phlegmatic response 1o nolse. 5Studios of
the offucts of nolse stross on animals such as
dogs or primates would provide valuable
ovldenco for or against the role of nolse in
sfrass=rolatod human disorders. The absonca
of a causal |ink botwaon nolse and stress=-
ralated dlsease in nolso tolerant anlmals

and tho paucity of woell-comtrolled studles of
human oxpesure constitute The greatest
wgakngsses In oany attempt to Indict nolig as
the cause stross=ralatod disoese in humans.

Onty two studles have clearly linked nojse
stross to human oxfra-auditory disorders,
one, parformad on hospltal patlonts, 1hose
racovering from myocardial infarction
gxporionced 3 fo 4 tlms largar adrenerglc
hormane ocutputs following a standard noise
stress then other hospitsl pationts, The
second paper dsatt with sdmission rates to
mantat hospltals from equivolant soclo-aconomle
groups with the only known glfferance baing the
fl113hT paths +o and from Heathrew Alrport,

Thls alrport |s near London, England, Ho
signl flcant dlffarences betwean noisy and quiot
arpas ware found In varlous subgroups of tho
populatlan excopt In oldar single woman who
had the highest rate of admisslon In the qulet
areas., Admisslon ratos tor this group wore
signiflcantly alevated (stli] highar) In tha
nolsy aress. These studies are Interosting
becausa they beth demonstratw a helghtened
suscept|blilty vo nolse In groups of people
who have domonstrated an Incroased
susceptiblilty te stross-related dlsnaase,

n

A numtar of arpas for future research are
listod,

1) Do nelse-telarant animals such as dogs or
menkays dave lop stress-rolataed dlsease or
birth defocts after exposure?

2) What rolu deos the aging process play In
effects of nolsa cn anlmals or human stress-
rolated discase?

3) What are the effocts of nolsa upon
Ind{viduals with pre-oxisting diserdars such
as artariosclerotic vescular dlsease, dlabotas
ar emctlonal |llnass?

4} What 1s tha relatlve Importonce of nolse
ctress among othor environrental strosses such
as automablle driving, excitement or anger,
diet or bjochemlical sTressas such as
atmasphorlec lead or cadmlum?

Ciearly such research would be multlvarlant,
wauld roquire a numher of years to perform and
would be costly. However, control of
enviranmantal pollutants is costly and should
be pbasad uypon a priority ranking darivid from
an wstlmate of tho relativo costs or poenefiis
of each dollar spent for control,
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o00-027
Standloy, D.

Boscton Alr Pol lution Contrel Commission,
MA

On: PROPOSALS FOR A NO)SE ORDINANCE IN BOSTON

Vitness Statemant
Public Haarings on Nolse Abatement and Control

Baston, OCT 27, 1971

Tha Boston Alr Pallution Control Commission was
chargod In APR, 1971 with JurlsdicTlion to
invostingete, control and abaTe noise In
Boston, A report on noise was proparod by Bolft,
Borannk, and Newman, |nc. (BGN} undor a
commissian econtract, in the Iight of which the
Commission has draftod proposed intorim
standards for commuplty nolse, and initlal
noise abatemont regulations, pattorned closoly
after the Chicago ordinanco. A publle

hearing hss boon hold, comwonts rovliowed, and
the regulations draftod. The rodraft s now

In revliew, and the standards and soma
ragulations wll) ba adopted in the vary noar
future,

The Commnlsslon proposos that noise In
residentlail aroas attributable to land usos in
or nhutting those areas be |imlted to
approximataly &0 dBA in the daytlmo, 50 dia ar
night an¢ on Sundays. Limits on the nalslness
of new notor vehicles, construction agulpmont,
rocreationsl wvahicles, and other poworod
equlpment for outdoer use aro proposod. Thoso
take the form of cortltication roqulremints
impased at the point of sale cr leasa, St
being reconsidarad is a restriction of the
nolsinoss of construction activities, It Is
falt that noise from this source should not
oxcaod hy more than 10-15 dBA the noise
standard for tiw area In which the construction
occurs. The framcwork for a system of
registration of cervain nolse sources and
permits far othars .5 bolng daveloped. |t has
beun possible, to tate, to allocate not moro
+han $25,000 por yaar to rhis noiso abatemint
actlvlty.

A corlificalon raquireoont for rotor vehiclos
of 75 dBA, at 50 feet, *o bho mof by 1980 s
recommonded.

EPA 15 urged to taka the lead In standardizing
moasurement, test, and cortificatlon
procedures, and mothods for oxpressing tha
impact of nolsa, Complete Fedoral proemptlon
of the standard-seiting pencass is, hawavar,
unnacessarily restrictive of the right and
oppertunity for communltlaes o achieve tho
onvironmantal quall+y they wish,

00=024
Suitan, A,

Burqurdy Ffarm Country Day Schoal,
Aloxandria, VA

On:  STUDENT RECOMMENDATIONS FOR NOISE CONTROL

Withose Statemont
Public Hearling Holse Abatement and Control

Washington, HOV 12, 197)

Suggestions far noise controi from a group of
sixth, saventh and aighth grade studonts ara
prasantad.  Those studonts wore comploting a
science study un!lt on noise. Somo of tho
sugyestions wera:  Tha passage of anti-noiso
codos throughcut the countey, semi-annuagl
noise Inspections for all vehicles, and strict
onforeament of a night curfow at Washington
Hatlonal Airpart; passage af laws aimed ol
stopplng noise al its scurce; rotrafitting jot
alrplanos, quistor harns on matar vehlcles;
production of quiator homa appliancos. Tha
Washington Subway System sheuld ho made as
acoustically quict as possible. The
duvalapment of quieter drllls and Jackhammers
is nouded. Workmon around lcud nalses should
be required to woar ear plugs, until fthe
noise Javel arcund them coan te roduced. EPA
should sporsor a yoarly naticnal snti-nolse
woek or day and is urgoed ta dovelop a vigorous
campaiqn to oducato theo public.

A dictcussion of tho course contant followed and
I+ was suggosted that EPA would be interostod
In fostoring further work abeut enviroeamental
ecolegy at the socondgnry and primary schocl|
lavel ,

00-029
Goldshora, L.

New Jarsoy State Doparimont of Envircnmontal)
Protoction

On: FEBERAL VS, STATE STANDARDS =PREEMPTION

Wltness Statament
Public Hearings on Nolse Abatemont and Control

Washlngton, NOY 11, 1971

Tastimony generally in rover of the bill,
5.1016, is prasented. Excoption [s taken to
Soction 6(d}, which appeoars to preempt The
adoption of stato regulation of certaln nolse
sourcas. This sectlon ralses como

quostions regarding the ralatlonship of Federal

33
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roqulation and enforcument to State activitles
in the fiald of environmental preotociion, It
doasz ot appoar to ba In tho pubfic inferost
to praompt o state from jurlsdictlon te protuct
Its citlzens from environmental insults, Tho
Fodoral Govornment dows not have tha mangower,
or data base, or tha abliity to toke over
environmental contral, It Is suggested that
5.1016 should be emended to allow for stricter
state rogulation if tho state desires If.

Tha fellowlng relatlonshlp botwean the States
and the Foderal government |s suggastad:

The Federal governmant may adopt leglstatien
which enablas a natlonal regulation of
activitles which can have a harmtul impact on
the envlronment, The sevorlty of these
regulations should, howevar, sarvo os
nationwlde minimum, not as limltatlons, Thus
those states that wished, could adopt more
stringent raegulations, and enforce Them, Thls
pattern Is [mportant [f New Jersey |s 1o clean
up |¥s severo anvironmental problems. HNow
Jersoy popuiatlion density Is ihe hlighest In the
nstlon. The state hac more vehiclas per squarc
mile than any olhger state In tha union, I tho
Fedoral governmont woro the solo regulatory
body, New Jersoey would be govorned by the same
regulations as Wysming and Colorado, whora the
envlronmantal problems ara not so sevars,

1T Is Impertant for the regulatlons astaobtished
by the Foderal government 1o be appllicable
pationwlde so that pirating industry from moro
protactiva states could ba avolded. 1T 1s also
lmportant fer the Federal government to havo
1ts own set of natlenaliy applicabloe
regulations so that it can step into tho
enforcemant area |f tha State falls down on the
Job.

Othor sectlons aof the bill weére dlscussed
briofly.

00-030
Lentz, J. L.

Motropolitan Washington Council of
Governments, 0C

On: REGIONAL PLANNING

Witnass Statemant
Publle Hoarlngs on Nolse Abatemont and Control

Washington, NOY 11, 1971

A discusslon of tha prebloms ancountered by a
renlonal assoclatlon ot local governments
whan 1+ tried to obtaln funding for 2 nolse
pol lutlan study [s preésentad.
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Tre Councll ef Governments proposed a program
to gssess tho noturo and extont of the noitoe

prablon, examine succossful eaxisting ond new

control technfquos, and dovelop a nalse contral

ordinance, a noiso control soction of a land

uso planning pallcey, snd other programs, This

was to take 3 ywers undor an intor=dlsciplinary

Holsa Control Advisory Committeo and a noise

control englnaer. The Total ccst was to be

$130,810 of wnich 25% would coma from tho [ocal
Jurlsdlctions. This was refused, but B
suggastions wara made for moditlcation and

resubmicslon,

Meditlcations |Included the Identification of
and reduction of hazardous and strass producling
noise In tho envlronment. Thls program also
was to take 3 yesrs and was subdlvided into the
following tesks: 1) review Iltorature, 2)
Inventory currant nolse contrel activities,

3} inventory and rank maJor nolse problems,

4) desiyn neisae lovel and oplnlon surveys,

5) assist local Jurisdictians In astablishling
nolse monitering plans, 6} carsy out public
oducation and informatlon act|vitles, 7)
conduct and analyzo nelse lavel and attitude
survoys, 8) rank-order nolsa problems, 9)
domonstrate specific control measures, 10)
davelop nolse control goals and objectlives,
11) develop a set of nolse control ttandards,
12) develep a mode] noise control ordlnance,
13} devetop & set of local nalse control
policies, and 14) dovaicp & set of actlon
programs and pollcies which can be undertaken
by non-iocal governmantal agencles, by private
Ingustry and organizations and by Individual
citlzens. Tho total budget tor this project
was $312,130, This was rajacted bocause
ex|sting prior]tios allowad only now famlly
health care projects to be fundaed.

in the dlscusslon whleh fol lowed, it was
suggustod that projects of this typo would be
valunhle and hapefully fundlng could eventually
bta obtalnhod,

GC-031
Kreml, F, H,

Automeb [ le Manufacturars Assoclation,
wWash ington

On:  MITOR VYEHICLE MNOISE ABATEMENT {

Witnass Statement
Pub| ic Hearings on Nelse Abatement and Control

Washingten, NOV 12, 1971

Stneo the oblect af moter vehicle nolse control
Is to mlalmize annayance to the public, the
Automobila Menutacturers Assoclatlon
commisslonad a study 1o deflno what aspocts of
metor vohiele are most annoying o peopla, The
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study was Intondoed to vateblish quidoalinos to
necded areas of acoustlical lwprovemont of
vehlcles by manufocturars.

Some of tha flnaings of the Study aro:

A. To roduco annoyance from meotor vehiclos most
rapidly, the noise from vehicles thar cuuso
poaks abova background levels should pe
roduced, bocause it Is the occaslanal nolse
oxcursion that produces most complalnis,

8, In the majority of cases where poopio
exprosced annoyasnce at a spaclflc vehlcle noiso
avent, they folT that it was a situatlon tho
drivar could control, such as tire squal, hot
roddlng, and similar operations.

C. Annoylng nelse seurges arc ralatively close
to the sudltor, o.g., 708 of tho axposuros
doseribed as annoying within 100 feot aof the
rolse source,

D. Most peoplo who express annoyance Indicate
that Tthoy are at hame when the annoyance occurs
and It is gonerally In 1ho evening.

As regards trucks, reductien of truck noise is
difflcult becauso of tho varied characterlstics
of the many sources on oach vehlclo. Included
are axhaust, englne mechanlcal nolse, air
intake, fan, transmisslon gears, tlres and
other miscallanecus mechanical appurtenances.
Truck nolsa reductlien 15 not a question of
putting on an Improved mutfier, HMuffling is
aval lable for most trucks that etfectivaly

ol ImTnatos exhaust nolse as a consideration,
Tira noclse |s che of the most serlous obstacles
ta nolse reductlion at high spoeds. The Impact
on the cost of transparting goods due to
vohlele modlflcation fo achlavo stringent nolso
lavels must be consldered. There may be an
Increase In Initlal equlpment cost, Salos of
trucks and buses In the U, 5. ia 1570 amountad
to $4.8 billien; tharafere, a 1% Incroase In
cost would bo $48 miliion that must ba borno
by 1ha ganeral publle. S5ince thero aro ovarall
welght and length restrictlans, venlcla
rodes)gn which Invalvas more space or [ncreased
wolght must do so at the cost of roduced cargo
capaclty.

Thare would also be Increasod mainionanco costs
bocause ot more complex censtruction and
possibla hlgher englne temporatures.

A strotegy for reduction of noise unpoyance is
presented in the following recommendations;

A. That, after thorough study of neod, unfform
national standards be lssved, with Federal
preemption and conslderation of possihle
confllct or trade«nffs Invoelving safoty and
amlssfans standards.,

B. That model I'eglslaﬂon be doveleped for the
guidanco of states and local communities,

C. That effectivo enforcement proceduros be
dovoloped for state and local use.

B
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L. ¥hat o long-range palicy of mater vehiclo
noiso roduction be undarisken, 1aking
tochnological and cconomlc feasibllity into
decount,

C. That substantial research ofiorts bu
ungertakon addroscing the probloms o tlra
nolue, tochnology of nolse reduction, and
comparative economie Impact of nelse rogulatlons
ot varlous levels,

00-032
Larimore, Ho T,

Construction tndustry Manufacturars
Association, Chicagn

On:  ECONOMIC FACTORS [N NOISE REDUCTION OF
CONSTRUCT 1OM  FQUIPMENT

Wltness Statemont
Public Hoorlngs on Hoise Apatoment and Control

Washington, MOV 12, 1971

Economle censlderatlons of noise control in
construction machinary and [ndustry
rocommendations are presented,

Manufacturars of constructlon equlipmant admit
that many of thoir products are noisy.
Construction contraciors hava nov heen
mativated to engage In research for methods
to reduce noise and have ret asked
manufacturers for qujetor machines, Thus, the
machlinery manufacturars have ueveloped
machines wlth [ncreased productivity and lower
costs per wnlt ot work cutput but not quiater.

Thare doos not soem to be any imminent
technical broskthrough which can evercoms the
problem of nolso roduction. Noise roductlon
Is a stop-by~stop process of analyzing each
nolse producing element of a machine and
reducing |t to @ lavel which is balow 1he dBA
lovel of other sound-producing components.

A 3 To B dOA reduction could bo achlaeved at a
cost poenal by of 30 1o 24 percont over a poried
of 5 yoars,

In various studlas of envlronmontal nolse,
emphas|s Is primarily given o urban areas of
high poputation donsity. DOemotlition and
construction hava In many of thase locatlions
bocome afmost a continuous process. This Is In
contrast to highway and civil works
construction projects which, when completed,
arc utlllzed for many years wlthout new
prajects belng undartaken nearby,

A roview of Bureau of Labor statistles
informatien reveals that there |s a substantlal
dlifforanca In the expoendlturos for machlnery
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usced for buildings (1 to 2% of project
cast) compared to Tho machinory usod on

hlghways (127) and elivii works -=- lang
(20%), 1+ can coslly bo seen that
incroases in machinory cast will be rofiectod

to a much greator extont in projuct costs on
largo rural carthmoving jobs ralher than on

bul lding projocts, In other words, the cost/
oftectiveness rotio of nolse reductleon {5 far
botter In wrban areas. It would therafore seom
appropriate that current atforis of noise
roduction an construction equipmont b
inidtally limitad to urban site censtruction,

Covarnmont, [.o., fodoral, Stule and local, s
the largest customor of the consiruction
Industry. {n o Conferenco Board arficle
wntitied, "Cconomics of The Construction
Industry," the avibor states, "the share of
puklic consfruction in taetal construction hus
incroased from 22 percent in 1945 to 34 porcent
in 1967, 1t Is genuralty boliaved that this
Trand will centlnue",

On o ftrial basic, It would appoar that thu
Federal Governmunt, through [PA, is [n the bost
positien to Initiate pilot cost studies, On
cortain solocted contracts, tho Governmant
could specify maximum pelso lovels for the
construction site, Soparato accountlng could
pa astablishod to dotermine the costs, rocord
the technlquos usod to [imi1 noise radiation
and note conpliance difiicultlos.

The Censtruction tndustry Manufacturers
Associatlon (CIMA} points out the fallaowing:

1} Hember companies are working on mach|nu
nelso roductlon now and are faced wlth tho
nacassity of pushing the threshold of the art
onta now technological ground,

2} In rosponso to CIMA Performanca Standards
actlon, varicus standards writing bodias,
Inclugling SAE, aro astablishing uniform,
definitlve and ropeasteblo nclse moasurasent
standards using dbDA. CIMA strongly opposes
roportad current efforts by scme nolse
tochniclans ta develop o dIfforent scivlo,

which could sertously delay the noise abaiement
offort by causlng soveral yearc of nolse
measureoment to be ro-sfudied,

3) Mombor companles genarally do nut opposa
raal istic indlvidual noise |imits for solucted
mach lnes measured undor standardlzod conditlons
and test mothods to give the ropoatablao rosults
nocessary for any cortlfication or laballng
requirement,

4) Mombor companios do not appose [ndividual
machlno nolse output labeling, but do not think
that laballing rogu S app

nts should bo applicatle
to oxport shipmants until such time as thls may
become a requirement for all manufacturers on
an International basls,

51 CIMA strongly rocommends that stendard
maasuremant mothods, maximum JdBA lovels for
Individual machinas, and labellng requl rements
have natlonal unlformlty.
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61 Mombors gencrally fiel fevo that national
nolse [iml b Standards could apply To solectad
individual! mochines, but control af the fotal
Job it nolss Impazt on thu sdjocunt communiiy
should Lo o Stola and/sr Loeal Govornmunt
purogative,

00-043%
Singor, A, A,

Natlonil Asseciation of Hoer Hulldors,
Philadelphia

Qn:  QUIET HOUSE PROGRAMS

Witnoss Gtetement
Public Hearings on Moiso Abalement and Control

Washinglen, NOV 9, (971

Tha Natlonal Assoclation of tlonw Bui lders
(HAHA) Initlatod etforts relating to noise and
sound conditloning over 10 years ago., "“Quiot
Housa™ programs ware undertaken to faniliarlze
tho consumar with welt-designoed housing and 1o
determing the consumor's Talerost la such
foatures. A Residantial Sound Conditloning
Manual was daveleped to ald bullders in
providing cost-offacllve acoustical housing
env|ronments,

The HAHD Rescarch Foundation, Inc. has
canftlnued rescarch to messuro in-placu
geoustical porformance in relation to
construcilon, the background nolse levels, and
the subjoctive responsu of tho occupants.

Threo studios havo bean made, Invaiving
moasurements of alrborne nalse reduction,
impact sound *ransmission wlth various Impact
sourcss, and the Intorfor and oxtorior
ambient notse tevols,

Each improvoment to porformance lavel [ncroasos
the cost of housling, and I+ (5 ossential that
o balancn boiwaen cost and porformhnca bo
striuck 50 that a reasonablo dogree of quiet

Is provlded without adversaly affecting tho
abllity of all to 1iva In decont housing,

Soveral years ngo, an attompt wis made to
devolop speclal censtruction tochniques within
1the house and special appllances and equlpment
to roduca the nalsa loval in the house, This
was oftored as an opficnal oxira at a cost of
about %1000, Many wore interested, but few
willing to pay. Tha builder than scaloed the
package down to %100, dealing only with the
areas of high noisa leval and found many who
would Invast at this leval. It was suggeosted
by fhe panol thal perhaps with publicity on
nelso abatement, mora customors would now be
willing to pay tho $1000. Those houses

rangod [n price from $20,000 to $40,000.
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Thea most significant acoustical probleat aro
thoso betwaen apartmants, while noise sourcos
wiThin the home or opartmont aro of lass
concorn and axtaricr noises ara least
disturblng, {n opartmant buildings, structure
borna nolse fransmission IS the cause of most
dlsturbance, particularly Impact noises arec
borharsome since thoy sra dovolopod wlthin
units and transmittad botween unlts, Alfrborne
noise Is not as significent a problem as it was
10 to 20 years age. Electrical outlats In
party walls reduce the effoctivencss of
cthorwiso satisfactory canstruction. Rovislon
ot thoe Hatlonal Electrical Code, and changes In
local cenforcoment practlces are noedod so that
afactrical sutlots are not required In party
walls, Tha probloms of economlcally lsalating
sourcas of vibratlon from the buiiding
structure nced mere attantion. Baslc to
sofution s the noad for dovelopment and
acceptance of moaasurement techniquos and rating
motheds., Tha genorally used 150 methog of tost
for Impact sound fransmission ana the Impact
Insulation Class rating scystom have glvon equal
ratings to flsor construction which may vary
400% In loudness of transmiited foatfall nolse.
{nly when Improvad methods of ovaluation are
doveloped, can the dovelopmoni of practical
censtruction and Instatlatien technlques be
utllized t¢ reduce tho preblem, Similar
commants are appllcabio to problems of
transmitted plumbinn and appllance nolse.

In various studies, 1t was found that scna
occupants are bothered by nolse of klifchan and
other applliances when they arc in ancthor room,
Each of thase nolse sources |s amenable to somo
controf, but mast pecpla are unwllling to pay
tha Inltlal cest of "quletar" appliances or
madifled inctallation tachnlques.

Manutacturers should be nncouraged to find moro
cost=effective noise contre! techniguos,

Transportatlon nolses such as those produced by
alrplanss, trucks, automobiles and trains are
the primary source of exterfor ambient noise.
Other nolse sources Includa buildling
mochanlcal equlipment, powered lawn and garden
oqulpment, power fools, snowmoblles and oTher
of f~the-road vehlcles. Primary cmphasis ot
this tlme should bo on further research and
dovelopmant and voluntary offerts by producers
to reduce excesslve nolie lovels. Howaver,
soma leglslative er ragulatery measuras might
bu considered for this eguipment providod
practically nttalnable performance lovals are
establ[shed,

Cne of the recent attompts to provide good
acoustlcal environmant s HUD's establ!shmont
of intarim standards for evaluation of
community nolso. Because this is only a first
stap and [te affarts hava not haan tastad,
Judgment must bo reserved on Its practicallty
and cn the eriteria thomselves. Government
planners at &1l levals might be required to
cons ider the ef fect of aaw highwoys and
alrparts on the nolso levals of exlating ar
planned land usas pricer to the dacislen to
Imposoe such facl)itles on the local
coinmunlty,

3

CPA and other govurnmantal agencios should
contlnua to oncourago and support continuing
and coordlnatud rosoarch Into the offects on
pacple, tho dovelopmant of techniquos of
moasuramont and avalyatlon of nolse, and fthe
devolopmont of practical and cost-effoctive
nofse-contro! tuchnlquas,

Spocl fically, 1t Is suggosted that furtner
rasenrch 15 naeded cn tha following subjects:
(1) Automobiio and truck neiso, including the
deslgn of offlclent yot quiet ongines and
exhaust systems, truck and autembile tires, and
tochniques of hlahway design to minimize its
affects upon tha surrounding iand uso.

{2) Aircraft noise cantrol, Includlng the
davolopmant of quletor englnes and alreratt use
patterns that minimize Intrusive nolsa.

{3) Structure-borne nolse transmisslion,
IncludIng dovoiopmont of physlcal evaluation
tachniquas that permlt rating products and
alements of dwelllngs and buildings In tho
mannor that pecple respond tro them In use,
(4) Mcre cost affective mothods of reducing
appllance and fixture noise.

(5) Dovelopment of economieal, practical, and
market acceptable window aAnz door systoms
specifically designod to minimize excasslve
axterior noise infruslan,

Additionally, EPA might considar study of
enforcontlo leglsliation and regulations which
local and state govoramental bodles rould use
to keep oxtarlor nolse and disturpance a¥
roasonable lovols,

Flnatty, EPA should ancourage manufacturars

1o labgl nolse levols of appliancas, egulpment,
and related Items uncar a ratlonal and
consistont rating system To inform gonsumers
SO they may ovaluata the ajuipment in relatlion
to nolso.

00-034
Orskl, C. K.

Crgunlzation for Econemic Coaparation and
Dsve lopment, Parls /Franco/

Cn: TRAFFIC NOISE REDUCTEOH N EURORE

Hitness Stateamont
Publie Haarings cn Nolso Abatement and Controtl

Washington, HOV 9, 1971

The Organtzation for Ecenomic Cocperation and
Dovelopmant (QECD) nws been conducting
investigations In the flald of nolse

abatamont for a number of yoars as part of [ts
program of Intarnstionasl cooperation In the
fiold of environmant, The [ncluslon of nolse
wlthin the program has been a rotlection of the

e i i b
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growing bellof op the part of OLCD membor
governments that noiso, no less than some of
the moro visible forms of pellfution, represents
a real throat te tho quallty of tho envlranmont
and to tha woll-bolng of peoplo. Activitias
hava ranged over such subjects as alrport
nolse, sonig boom, and mast recontly, notor
voshicles. Tho reduction of nolse levols in
urban areas ranks high on the agonda of aimost
every OCCO govarnmant.

Within CECD, the concorn about 1raffic noiso
has led to Tho creatlen of 4 speclil task

farce fo develop gquldetines for a rodol

national traffic acise abatemont sirategy. The
recommendations of the task forcoe stress tha
nocass|ty of vehlcle nolse emisslon standards
and affactlve eniorcemant machinery as a
prorequis|te to any substantial reductions in
urban naiso levals, 5uch standards should be
mado prograssively mora stringent,

Studies within QECD cancerning vehicle noisa
abatemnt are continuing In the contaxt ot a
major Inquiry, "The Impact of the Motor Vehiclo
oa the Environmont." The aim ot thls projcct
Is to carry out a bread technelogy essossmant
af tha motor wvehlcle in ordur to aid monher
governmonts In the formulation of comprubonsive
strategluos toward the autamohile.

The United Klnadom's proposod 1973 noise
amlsslon [Imits tor new vohlcles aro:
passenger cars, 80 dA; trucks (less than 200
hpt, 85 ¢8A; heavy Trucks (more ‘than 200 hpl,
B9 dBA. The [imits recantly agreed to by *tho
Common Markat countries arp: passoenger €ars,
B2 dBA; trucks f{owor 3.5 tons), 89 dBA; heavy
trucks (moro than 200 hpt, 91 dBA.

It 1s & prel iminary conclusion that reductions
of 4 doclbels or highar are onvlsageable, but
probasly only over tha longar run since thay
would seem 1o requlre more fundamantul changos
In the vahicle systam. Nevortheless, a British
warking group has recommended a reduction in
nolse | Imlts down to 75 dBA for passenger cars
snd HBO dBA for trucks, these proposed standards
to take effect in |980.

Fellowing s a cempendlum of proposed European
lagistation concorning vehicle notse emissian
standards:

Thure is a research program in the Unitod
Klngdom with the objoctive of doveloplog &
"qulat" 80 dBA dlesel truck. Tha projocy Is
looking at ways of minimizing bofh hedy and
tire nolse as well 85 engine axhauso system
nolse,

A private company In the U, K. has announcad
the design of = diese! onging wIth nolse
emisslon charactaristlcs 4 - 2 dBA tower than
these of a conventlenal dlesel of the same
horsopowor. In Garmany, 1he firm of Hainrich
611(et, In cooparation with the Unlvorsitios of
Cologne and Essen, |s carrying out, under the
auspicas of the German Englneering Soclety and
the Ministry of Transport, a fechnlcal and
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osconomle analysls of altornative venlcle
dosigne with roducod noisa amissicn
charactaristics.

In Swedon, Volvo has rocently announcad tho
daslgn of o now 320 hp dlosel onglne which s
6 dBA quioter that current engines of squal
horsepower, The cost ef the now engine s
ostlmatod 1o be 5% higher thin tha cost ot the
current enging,

Attantion In Europe {5 principally focused on
rodqucing the hoise cutput of the wehicle systom
ftsel f, whilc comparatively Il1t1le attentlon is
dovoted to tho problom of tire neise or
soredynamic nolse,  Thls 1s because In tha
typical Eurcpoan drlving ronditions the ongine
oxkause nolse clearly predominates ovor the
lattor,

00-03%
Bricken, G.

Marthrup Alrcratt Company,
lLos Angelas

On: A COMPUTER [3ASED NOtSE MOMITORING SYSTEM

¥Wltnoss Statemant
Publle Hoarings on NHolse Abstement and Control

Washinaton, NOV j0, 1971

Systems, servlcos and products dosignaed to
bring about constructlve soluticns o
onvironmantal noise problems arc discussed,
Lit11e has bean done In the past 10 yssrs To
systimatically epply known technolegy to
contrel tha presently control lable aspects of
jot alrcraft, namaly, oparaticns, Control af
t1lght paths, tilgbt schodulos, and perslstent
nolsy alreraft can bring about a docrease in
alrport community nalse oxposwure. Such
managamont of nalse is possiblo through thoe
usa of medarn data acquisltlon and dafa
procassing technigues. At tho Oranga Counly,.
California, Alrport on area=-wide noiso
monitoring systom cporates 24 hours a day.

Tho system, Ecolog |, serves as a tool for tha
airpert to administor {15 program of managing
alrcraft nolse. Tho sysiom consists of 5
sonsors, 3 located In tha normal departure
zenp of tha alrpert In triangular array, and 2
tocatad on the narmal approach zono. This
layout Is wsed for ovalualion of conformance to
neisa abatomont procodures, determlination of
viotation Jevals, wnd assessmant of communl|ty
nolso oxposuros as prescribed in the now Nolso
Ragulation for Californla Alrports, The systom
consists of fiald stations wlth microphonas
and sloctronics te convart sound fovels for
transmission To a central location. At This

PR
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location Is a procassor consisting of un input-
Guiput buttur and compuior for arranging anc
manlpulating the duta for outpul to 2 diuplay
dovicos. Tho computur program provldoes a
muttipliclity of oaslty adjusted variables o
assist the user In Interpreting and axtracting
noeded Information. Tha airpart obtaing
single event roadings for overy alrcraft
departing and arriving, slnrgle avent
violations, automalic hourly erergy averages,
and dajly onergy averagos. Continual

survaejl lanco and anolysis of computar preduced
racords allow tho alrpert to obtaln accuraic
statlstica! racords ef poise lovels end changos
In those levais. Real tima operation allows
the alrport to respond mmediataly to community
complaints and ta Immadiateiy signatl otfending
alreraft of their violatien condition,

Small systoms can bu acquired for $30,000 to
$50,000. Larger systoms can run as high as

£200,000. Operoting costs wlll run scveral

hundrod dol lars a month.

Only 3 such systems aro In cperation in the
Unfted States. Threa probloms stand In the
way of wider use,

First, tho |ack of sImple and convenlent
standards tor mepsurament msko It difficult to
davelop oguipmant for wide-scatu application.

Secondly, thore |s no claar-cut jurisdicticonal
authority for noise control at alrports.

Flnally, thoero s no raal machanlsm for
bringing cltatlons against vielaturs of lacal
noiso ardlnances drown in spite of the spacier
of fedoral proampticn.  Althcough the technology
tor such nolse abatonant [5 available today and
can ho applled In some casos at reasonablo
cost, widar benafit will only coma about whon
thore are more dofiniTiva assignmonts of
responsibility, stondardlzation of moasurumont
[ndexas ond constructive ragulatory criterla.

00-036
Lumsden, K, G,

Callfornla Soclety of Frotosslonal
Englnosrs

On: THE ECCNOMICS OF MNOISE POLLUTION

Witness Statement
Fubllc KBearings on Nalse Abatement and Control

Washlngton, NOV 2, 1971

A dlscusslon of tho factors |nvalved In the

oconomlcs of pollution with emphusis on nolsa
pollution is prosentad. The ganeral rule for
economic afficlency is fhat roscurens should
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bo atlocated until the last dollar spent on any
one commadity ylelds the sama sotisfaction 1o
sacloty as the last dolliar spent on any other
cormcdity.  Given Tho tuendamental fact of
scarcl ty of resourcas, loss pollution must
moan fewer othor goods and services. Thus
society wants loss nelse, cleanor alr and lass
pobluted rivars and seas, [+ must reallze that
the cost of toss pollutlen is othar goods and
sorvicos foreasna,  Society must order iis
prioritivs, wWhat costs are wo praeparad fo pay
1o enjoy less pollutlon? For slmost all typues
of paliutlon, costy risae disproportionately in
rolation to the degreo of ron-pollution. To
reduce tha noise lovel fronm the locyl {racway,
the lecal community must declde 1f the roat
cosis, that is, nther goods and sarvices
forugono, are worth Tha reduction in nolca.
The raduction In nelse Wil be the margingl
hanof 115 tha alternatlves forego the marglnal
cast, If tho formor oxceods tho latter, the
projuct 1s worthwhilo, Unfortunately, with
many projocts, tha beneflts are difficult to
maaAsure ,

it

The polfcy implicatlons cen be stated s
follows: 11 educate the public To undersiand
how poliution arises, the costs of pollution,
and the bonetity of pollution; 23 establlsh
ceitorla for selving tho poflution problem;

3) davote resources to tho dovelopment of
muasurlng tools of pellution since successful
loglslation will roquire on abitity to Identify
pollution and degroe of pollution; 4)

fmp lomentation of eritorin to ustabllsh who
should pay to Jecroase pollution lovels, In
4Oma Casds, valuo fudgmants can ba mads
satlstactorily by dasignated officials whe will
act In compllonce with ostabllched criteria,

in othor sltuations, hawover, a vote of the
paople concorned 1S the most satisfactory method
to datarminn whoThor a nolse poalluted communlty
Is in acenomic oqullibrium with othor
conflicting deminds af the populus.,

00-037
Howe, 4, T,

Engine Manufacturers Assaclation,
Chicago

On: LEGAL ASPECTS OF MOISE CONTROL

Witness Statument
Public Hearings on Noise Apatemont and Control

Washington, HNOV 1%, 1971

Threa areas which previde the foundatlon far
any ef fectiva program to legatiy control nolse
emisslons are discussed.
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EPA HEARINGS

First, tha nocd for objective standards which
are achlovad by o balancing process which takas
into account tho retative positlon of all
partles ls an approsch which nas the capabil ity
of protocting the Intorcsts of all, A rovlcow
of arguments for and against uniiorm Ltangards,
and tho tost pracedures and anforcoment methads
usail to onforco them IS mandatory.

Heprusantatlve cases whow That conpon | e
remudios based upon subjocTlvo standards ars
not the answer.  In cach sliaation, tha casa
must ba decldod on 11s awn moriTs through a
tengthy tripl.

Cansldering statuatory and regulatory
approcches to the problem, i1 is noted that
each ctate, wlth tho exception of Aluska, has
adoptad some leglsiative or rogulatory schome
for the Jogal contral of nolso omlssions from
motor vabicles. In 1969, the Dopartmant of
Commerce's ganal on naise abatement oxamined
state and |ecal ordinancos concernad with
noise contral. This study noted that
vohlcular nolse contre!d In 37 statos was
limlted to mufflar requl rements, In

sovanteon states and the Dlsiriet of Columbia,
fhe basis of nclse control was o subjective
"disturblng 1no peace' appraoch with some
obJoctivity occasionally Intersporsod by tho
regultation or statute setting spociflic nolsa
standards, Othaer mathods limiting or
prohlblting nolse sourees have been adoptod Tn
soveral states.

tn F96%, onfy 3 startes had spoclfic beise
standards, wlith regulatlons, Inpesling erliminal
panalties for ncisu measured at prescribed
dlstances from nolse sourzas, Since 19469,
howavor, many statos, In rasponse tTo the nowg
for somp fegislation, have boan anacting laws
and regulations. Standards applicablo to
englnes should b9 halancad botwoan the concerns
for tha environment wiih Tha ognoflTs of
tachrology, The establishment at falr and
wvqultable standards, wltt tochnologlcal and
oconomlc feaslbility baolng & major facter to be
considarad on an Increaslng basis as health or
medleal censiderations doecroasse will be te tho
hanaflt of ali. Such stendards should take
into consideratinn thalr offoct on other
environmantal areas.

The question of proemptlon was domlnant In
these hearings., HNolse stendards range In scme
stataes from u low of 74 To a nigh of 90 4RA,
There Is a lack of canslatency In enferecment
metheds, Soma local governments have passed
standards but falled to adopt any ¢nforcement
procaduro. The Englna Manufacturors
Assoclation (EMA) recognlzes tho neod for
effectlve logal control of noise omisslcns and
supparts unlform federal standards ond
wilarcenend procedures wiTh teceral proomptian.
Also, because of tho varlances in test methods,
i unl form procedure shouid be establishod undor
the pogis of one Fedural government agency,
proferebly the Envlronmantal Protection Agoncy.
This agency, In turn, should ke glven the
authoridy to delegate responsibillty for
enforcomant of nolse standards applicable to
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englhes to state and iocel govornmants which
adopt Identical plans In accordance wlth the
unifarm procoduros ostablishud by the Foderal
qovernment,

Cgponents fo unltorm siandards, or proumgtion,
have exprossed Tho concept that only tho state
or local government can do the Job offectively.
A thorough understanding of any law [s always
cesantlal for Its offactlve enfarcement, iy
pormltting confusing and contlicting nolse
standarda, It would be Impassible for the
publlc to undorstand and difflcult for the
industry to respond and comply with such
standards, 1T is olso lmpertant That anly ano
aguncy wlthin thoe Federal goverpmont itselt be
chargod wirth the responsibillty tor the
promuigation of standards.

00-038
Bannlin, R,

Burvau ef Nelsn Abatoemont,
Naw York

On: MUNICIFAL HOISE CONTROL

Witnoss Statemont
Public Hoarings on Mofsu AbaTement and Control

wWashlingten, KOV 11, 1971

Tho aroundwork for o comprebonsive drban noise
abatomont program for Naw York City Is
discussed,

With the halp of HUD the flrst leg of 2 pllot
sTudy hus boen tompioted. When the study o
complalud, a methadalogy for accurato and
comprenensive muasurcemant of urban noise wil|
have beon developed.

A Nolso Cantrol Code has bean devuiupod which
nay become a mpdel for the natisn, tt iz
stronger and rore comprohensive rhan any other
cudu In the country. Tna Code attompts to doal
with urban nolse pollution In 4 ways: through
1} statutes on unnocessary nolse modeled aftar
1hose already on the books; 2} speclfle decibel
timits on a numbor of najse sourcas, such ag
qair compressors, paving broakers, ofc.; 3)
ombient nolse qual ity zonus for the ditfaront
comnunitles of tho clty; and J} and enforcement
section pattarned after tho racoently passed Air
Code whivhh will bring noise viatatiens bofore
aur Environmental Control Board insiead of
crimlnal courts,

Tho Burcau of Nolso AbatomenT currently hanclos
mare than 40G conplalnts a month uslng moral
persuaslon and community pressurs since [ts
legal power |s {Imited,
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Currently tho Bureau has a staff of soven and
an oparallng pudget of 100,000, when the codo
is passod, tha noed far o forca of 18
Inspoctors, plus 3 aquipmont certifleatlon
offlcors, an accustlcal englhooer and 2
olactronic tochnlclans s prodictod at o cost
af $250,000 and $500,000 feor tho study and
dovalopment program, make a tatal budgaet of
about $800,000 for Fiscal Year '77-173,

Tha flrst priorltios are tho expansion of the
community nolse survoy and @ traffle nalse
survay, Throo additional projects are
undoreay; a construction nolse survey, o utudy
to explore and assess alternativos to

autcmoll le harn nalse, ard a siren nolse study,

Tho city s pressed to moet its most urgont
financial noeods, and the Noise Buresu cannat
reallzo I1s program fully within current
budgotary timits, A fedaral progrom of
developmant, establishmant and maintenance
grants for local nolse abatomunt programs Is
urgent |y noodod. A system of matching funds Is
not satisfactory since the ity cannot
quarantea to match it.

Apothar area whore fodoral assistance is
cssential Is that of mass transit., The subway
system In Naw York |s old and noisy. The ity
deas not hava and s not going ta have the
astimatad millions of dollare neoded for a
comprehunsive grogram of subwWay noisa
abatoment. A program of foderal noise
abotemont grants for mass translt, wither out
of an axpandad Offlice of Nolsoe Abatemont or out
of tha Dapartmont of Transportation is naeded,

In additlen to ostablishing a system of grants
for local nolse nbatoment programs, thoro are
a number of ways In which the tedoral
government can play a powerful role In nelsa
whatemont, Flrst, the goversmont should
promots tho use of quiator equipmont by
Incorporating nalse speclfications into all of
Its vast purchasing programs. Second, all
faderally contracted construction projects
should ho roguired to moat speclfic noise
standards. Third, tho fadaral governmant
should make funds available for demonstratlion
projects to promote advancoment of nolsa
abatement technedogy, Last, more rosparch Is
necded in the aroa of health of fects of nalse,
The Fadoral government must also play a role
in jurisdiction, Soma of tha major sourcos of
nolse pollution In urban areas arae not
susceptible of solutlon on the municlpal foavel,
The mast obvlous-Is alreroft noiso. Tho nolse
problem croated In urban areas by motor
vehlclas §llustratos an important aspoct of The
federal nolse abatement rcle. Now York Cltv g
attempting to regulate this sourco in Its
Nolse Controei Code. The most effective way to
stop nalse is at the source and Federal 1lmlts
on alt classos of motor vohicles would be
wolcomo, It is essentinl that tho Fedoral
qoveramant sot spoclflic nolse |fmlts whorover
possiblo, but states and municipallties must

‘%
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bo left free to set more stringent stundards
if nucessary.  HNolgso pollution s ultimalely a
focat problem,

Notse in our citles can no Jongar bo ignored,
It is aproblem ranglng in sorloushass with
poliution of alr and water, |+ must bo
attacked vigorously by all levels of
goverament, by industry, and by the Individual
cltlzan.
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ABSTRAGCTS

NOISE SUBJECT FIELD ANDSCOPE NOTES

As an aid to the reader with specialized interests, abstracts of journal
articles, reports and other sources have been grouped by subject arca,
The twelve categories used are listed and briefly described below,
However, there is often considerable overlap, and related categories,
as well as the subject index, should also be consulted.,

1,

EMISSION AND SUPPRESSION RESEARCH AND DEVELOPMENT

Phenomenology of noise generation, transmission and suppression,

including experimental data and theoretical studies,
PHYSIOLOGICAL EFFECTS

Aural and non~aural effects: e.g., heariag loss, circulatory and
cardio-vascular effects, sensory perception, neural effects, etc,

PSYCHOLOGICAL AND SOCIOLOGICAL EFFECTS
Effect of noise on sleep and work patterns and other human
activities; personal attitudes toward noise; effect of noise on

learning, convalescence, etc.

ECONOMIC ASPECTS

Costs of neise abatement and contrnl; cosls of non-abated noise,
impact on trade both domestic and {oreign.

BUILDING ACOUSTICS AND NOQISE CONTROL

Use of construction materials and their installation, such as

techniques [or isolating and decoupling electrical outlets, plumbing
and air flow ducts from partitions; reduction of impact and airborne

noise trangemission,
NQISE MEASUREMENT

Units, inatrumentation, techniques, scales, weighting networks,
recording and monitoring systems, data processing systems.
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10,

11,

12.
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PLANNING, DESIGN AND ARCHITECTURAL SITING

City planning, industrial plant layout and design, land use, airport
and highway siting, land development, zoning,

LEGISLATION, STANDARDS, LFEGAL PRECEDENTS

Laws, codes, zoning ordinances, statutes, standing of parties,
jurisdiction of courts, court's decisions, elc,

ENFORCEMENT

Enforcement techniques and experience, including training, cquip-
ment costs, stalling.

PROGRAM, PLANNING, AND BUDGET

Federal, slate, and local policy decisions; budget information;
program status, program descriptions,

NOISE MEASUREMENT DATA

Noise emissions generated by equipment or activities; attenuation
levels for particular materials, time histories, octave band
analysis.

EDUCATIONAL AND GENERAL

Textbooks, university curricula, general education articles, mass
media coverage, popular brochures, and other popular awareness
materials.
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EMISSION & SUPPRESSION

o1-00t
Flanagan, W.
Automotive Englneoring

ACCENT STUDIES GIVE UNIFIED PICTURE OF TIRE
MNOISE

Automatlva Enginoering

val 80 No 4:15-19, 1971

Cata ostabllshing truck tires a5 & nolse

source arn prasenied. Tiroes fall into throc
cileariy definad catogorlias as noise producers:
pockot ro=troud, cross-bar, and clrcumforentlal
rib, loudost are older rocapped tires,
particularty the pocket ratread, Latardl
olemanits of cross lug tires may wear into
packats and produce neise tho same way, but most
noise |s genorated by tho gripping and ruloasing
wctlon of the fread olements during fractlon.
Tha qulotest tires are rib deskgns,

Rankings wlthin tire nalso categories may
shlft as tho rood surface chenges from cencrote
to asphalt, Sound levels rlso with Increasing
spoad an all tiras, but at sllghtly d[fforent
ratas. The Natlonal Buroau ot Standards (NOS)
reports an avorage 3 dBA Increase por 10 mph.
AT lowoer speeds, down to 20 mph, total truck
nolse changes faster, 5-10 dBA par 10 mph,

NB5 reports that loudness (poak dBA reading)
producad by most tlres risas 3-5 dBA when
the tire Is half used. Some tlre typos make
mare nolse ful ly=worn than when half-worn,
NBS data [ndicate that +ho dlffurence In poak
sound Jevel botween now and halfe-worn states
Is greater on concrete than on asphalt,
doponding on the frictional properties of tho
toad. Theorlos on the offect of wear soem
1o agrea that pressure distributfon In the
contract patch may bo an [mporfant variablo.
Most Tires woar flrst in the mlddlc, trans-
ferring woight fo the outer edges of the
patch,

Highor forces on tread eloments make for moro
nalse, ragardloss of wharo the farce comes
trom. Sound lavael differences due to load in
the MBS dats are only 1-3 dBA for rlb tlres,
but Increase signiflcantly far cross bar
(6-8 dB} and pocket rotroad tlres (4-8 dlb),
Inflation pressure has no doflnite effect,

The tire Industry has not subscribed fo dBa
axcluslivaly because of Its doficlency in
measuring tenallty, Subjective comparlisens
point to tonality end purslstunce as major
factors of annoyanca,

High hysteres|s rubbors could reduce nolso

by damping the snap actlions of tread olemants,
but the onergy would go intoe heat (nstead of
sound. Bacause of the thickpass and Jow
tharmal conductivity ot truck tlres, heat
generatlon creates high temporatures and has a
deleterious Influence on durabliity and safety,

c1-0c2

Fasca, V.
Bivoresch, L.
Poppod, N,

Tachnischos Instityt, Fakultas) Fucr Bauwesan,
Jaosy fRumenia/

Tochnischo Hochschulo In Jassy, Str. Farl Marx
Na. 38, lesi, RS, Romania

INVESTIGATION OF SOME TRAFFIC HOISE
RELAT [OHSHIPS

Untorsuchung Elniger
Strassonlaormabhaonglgkeoitan

Laermbekaampfung

Mo 2/3:10-48, 1970

Invostigations ot traffic noiso In Jassy,

Ruman s, wara conducted. Tho rosul ts showad
that tho nolsy levels excuoded regulations

oven far tha loew donsity traftle, Measuremants
wera takan at 7 40 10 m from vohiclus Traveiling
at 30-50 Km/h, Tho rosults wore as follows:

Type of Vehicle Lovel in dBA

Buses with dlesal engine 91-G3
Trucks with Intarnal

combustion ongine 81-64
Automabi les B80-82
S5troet-cars az-85

Tha moasuremonts waere conductod on 3 di fferent
typoc of maln arteries, those with graonory,
close, «nd dlstant house=fronts, Tho flrst
group had tall treas on tha slde-walk area
petween tho strest and houses, group |

had somez lawn and sparso shrubery and group
Il nad glosely congostad houses and narrowor
streets,

Group | and |l showod a small varlance of G
from group |ti. Froquoncles play an lmportant
part aspeclally in the ratlo of the ocho tima,

in order to altaln considurable nolse reduction
in the lowest froquoncy rango scruening by
maans nf walls o types of bullding can bu
usor.,
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EMISSION & SUPPRESSION

01-0a3

Ralnay, J. T,

Carriar Corp., Syracuso, NY
Resuarch Division, Zip 13201

EVALUATION OF HOYSE CONTROL TECHIIQUES FOR
QUIET ING PLATE FIN PRESSES

Syracuse, Carrier, 1 p.

Mathods for qulating a plate fin press when
maching onclosuros prove to bo infuasiole are
oxainlned,

The dioe areas wore found to Le tho groatest
contributors to tho naise generatod hy plato fin
prassos. |}t was olso ostablished that rost

of this nolse was gancrated by ratal to mtal
contact of tho fraveling pads and statlonary

pad keepers.

A raduction of 3=4 dBA waos achleved by (mposing
a raslllent matorial botwoen the normaliy matal
te metal contact arcws of the Troveling
strlppoer pads and the statjonary pad keepers,
The appllcatlon of The rosilieont material

using urothane rubber roquires fuss then a work=
dey for asch machino, has been shown to lasi

for at least a yaar, and doas not affect

the producticn rato of tho machina.

Whon all of 1he piesses are running tho nolsa
levals produnad at the oporater's locatlons can
be oxpoactaed to be abcut 3 dJBA abeve 1ho helso
lavel prcduced by 2 single pross, The nolse
reductian achioved by using Impact strips

may not, howaver, be encugh to miat The 8 hour
90 oBA limlt set by the Foders! Cccupatlonal
Safety and Hoalth Act. Praliminary tagsis of
an addltiopal nolse reduction modlflestlon,
namaiy that of split¥ing The travallng pads,
show promjue for roducing tho Buise cvan
further; nowevor, tho gpeciflc boneflts of
thls madlflcation must awalt furthor tosting.

01=009

Wiedefald, J,

CONSTRUCTION TECHNOLOGY FOR ADATEMENT OF
AVIATION NOISE IN THE RESIDENTIAL AREAS
AROLND THE DUESSELDORF APRFORT. PART 2
Bautechnlsche Massnahman zur Bokeempfung

dos Fluglaerms in den Besledelfen Wohngehlaten
des Flughatons Duesseldorf. Tell 2

Kampf Dem Lasrm

Vol 18 Ko 1:13-17, 1871
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Part 2 of thic urticiz wribes tie teehnical
mrpsuras for The aboterent ot avistion noise

ina Carthalle clementary schoo! Deosheldorf-

Lahhounen, fu tho vicindty of tho Duusseldord
Mlrport.

Acoustical mersuroment token by Tha Max~F | anchk
Fogt [tute gove vaiues of 105 dBE ane 170 4B
for Jot alrcrafr,

Thu poisa lovel in tho classroors facleg the
wiest and with Closcd windown wias 69-98 di.
Douhlo box-windows woro [nstalled and quality
matarlals wire usad in the conztruction.

At Tor tho windows wore Tnstal led the sound
lawis] was lowered of least 15 df,

A2 miror wido ang 1,40 mter dowp ouler
chamber tante~-rcom) consisting of bricks and
alnoral fiber tiles woo constrectad on both
sidon of the entrance with o sotflt over the
goar. A doubfe layared door consisting of
SO wm thick moeto! frame ang a 12 mm rhick
wired platn glass, tho foner dear s
skaltorly canstructod, wias ingstaellod,

Bocause ot e frequancy of starting and
tanding jot planes the oast and north Slde
ot the corridors wera rolntorced «ith an
oular sound=absorulng wall.

With these new sound-absorbing fesans The
Instruction in tho classrooms coule be
carriad nut wlithout any disturbance or
Interraption,

01-005

Rozuznbery, C.
Salter, C. M,

Bott, Boranek, and Howman, Inc,,
Cambridgo, MA

NOISE OF PILE DRIVING EQUEFMENT

AT: AcousTics! Soclety of Amarica Muating,
Washington, APR 20~22, 1971

Cambridga, Balt Boranek, and Newman, 1971, Gp.

The problems of measurement analysis and
ovaluation of pite driving egulpment s
discussad,

Impact hammers and vibratery drivers compriso
Tho two maln categorlas of plle drivars.

Impuct hammers bava elthar $taam prossure or
dlesel englnes, and nolso is generated by both
tho powar source and by tho lmpact of the hammoer
and plla.
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EMISSION & SUPPRESSION

protanied fo jhem according to a slx-point
rating scala by vartal dexcription. 11 can bo
concludod that o level close 1o A0 dBA falriy
reprosunts Tho demacration |ling batween
"accoptab la" and "nolsy" tor most vehicles

The vibratory hammers are cithor low froquency
(20 Hz) with electric englnes, or high fruquoncy
(50-150 Hz}, powared by two unmufflad gos
anglnes,

Comparisens of nolso spectri gonarated by 3
types of plloe drivers are presantod In Figure
1. Total sound energy varios with blows par
minute.

Tho range of moasurad dBA lovels for various
typos of wvehlcles wore:  hoavy commercial

vehiclos, 86-92; |ight commarelal vehlcles,
19-91; cars 77-9%, Tne legislated stendards
In the United Kingdom for these vohictes are
89, B% and 84 respectivaly, Tosis indlcale
that truck nolse |s prodominantly controllad

Comparlson of Nolsa Levels of Difterant Plle Drlvars
by thoe power unlt, This Increoase of nolsa

254 £ 1000 2
OGTAYE BAND CENVER FREQUENCLED IN He

FIoos 3

Diesals are bast sulted for hard solls, whoreas
stoam hammers are best used on soft salis,
Diesels, dlesel crows, snd fuel aro mora
oconomical than steam. A sonle driver costs
about 2-2} timas as much as stoam equipment.

Much more rosaarch 1s necossery In the flald of
construectlon aquipmont such o5 pllo drivers;
prasantly the state af oconomy dictates tho
cholce of oqulpmont.,

01-006

Priede T.

Southampton Unlv, /England/

ROAD TRAFFIC NOISE=ITS ORIGINS AND CONTROL

in: Jansen, P. G., Centerancas In Connuetion
wIth The International Alr Pallution Control
and Nelse Abatement Exhibition, Joenkoeping,
Swadon, SEPT 1-6, 1971

Joenkoeplng, Swoden, 1971, 525p. (p. 7:12-7:30})

A comprehensive study of tho relation between
subJective rating of nalse em]fted by motor
vahiclas and the obJectlve measurements with
a sound leval meter has been mado. Subjects
ware atked to rate the nolses which ware

46

1 TR LI L I I Is 11 di3A per doubling 1he sgacd, In
;' ‘-\\ . gasolIno curs a doubling of spoed rasufts in
3 1ok ) an Increasoe of 15 dpA,
ég I't can bo centludod that nalse is generalily
gg‘a. . Indopondent af the valumo of work done per
ew . unlt time or horsopower. The main ariteria
32 , n . which dntarmlinos tho noisae 1s the operatlonal
43 ok - 4 spoed or how short the time interval Is
o . SONIC within tho oparation of ano cycle of events
:i s R i ) .o Is being perfarmed by the machino.
ST o TR, e _ e
OISR HOLLOW NOAMALIZLDTO-30 Transmissien nolse rangas from 75-85 d8A
sl s R R . and sooms dependent dpon engine vitratlon.
R AT T 00¢ 2000 8000 15,000 3,800 Rond conditlons have grestest offect on tlre

nolsa, an B-10 dBA Increase in nglso Is
noticed If tho road surface Is wot and a 3-5
dBA fncrease 1f 1t 15 coarsa rather fhan
smoath,

A qulater vohlcle can unly po achieved by
¢lose co-cperation betwoen the vahicle and
englne decigner and tha following assentlal
afms should bo obsorved. Flirst, deslgn a
vohiclo giving adequats attonuation of

tho angina nolse. Also appropriaie chojce
of angins desiqn paramolers is necessary
including:

1} timitation of the maximum englre rated
spoed;

2} dlImltatlon of englna cylinder capaclty,
3)  Increaze of onglne load even to four
timps the valuas at present used,

and, finally, a quleter engina structure.
Mathods of ratlng noise and nolse as o
lunctlon of anglne spead ara also dlscussed.

01-007
Warren, C. H.

Royal Alrcraftt Establishment,
Farnborough /Engiand/

Structuras Dept.

SONIC BGOM EXPOSURE EFFECTS 1.2: THE SONIC BOOM
GENERATION AND PROPAGATION

Journygl of Sound and vibraticon

Yol 20 Ho 4:484-497, 1972
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A doscriptlon Is givan of the fochnical
aspacts of tha ganeratlon and propagation
of sonic booms In order te provide the
background for an undorstanding of tholr
affocts on animato and Inanimato objects.

Any alrcraft In [light croates a prossuro
field In the surrounging alr. At

supersonlc fllght speeds the prossura
dlsturbances are <oncontratad In waves.

Tho pressure disturbances In those waves
decrease at roughly tho inverso first power
at the distance from the alrcraft, BHocauso
at this lowoar Intensity decrease wlth
distance as compared to subsonle alrcraft, tho
pressurc dlsturbances made by supaersenlc
alreraft aro experlenced at larger distances
from the alrcraft, Moroover, tha sharp
varlations in prossure maké tho disturbances
audible a5 tha sonlc boom.

01-008

Mylaes, D, V.
Hirvanen, R,
Embleton, T. F,

Natlonal Research Councl| of Canada,
Ottawa /Ontarlc/

AN ACQUST ICAL STUDY OF MACHINERY ON LOGGING
OPERATIOQNS N EASTERN CANADA

Ontarlo, Netlonal Research Councl! of Canada,
APR, 1971, 41 p.

A survay cencerning noise from foggling
machinery and the affact of the foresi in
raducling that neise was carrled out following &
meeting hald in Ottawa In April, 1970, that was
attended by ropresentarives from the Canadiaen
Forestry Service, Notlonal Research Councll,
Ontaric Dopartment of Lands and Forasts, Pulp
and Paper Rossarch Institute of Canada, Ontario
FaresT industrios Assoclatlon, and the :
Canadlan Pulp and Papar Association,

The survey had 1he twofold purpoese ofobtalning
a statistical pleture of: 1) the noiso
produced from typlcal fogqing operatiens and
from the difforent types of machines on them;
and 2) the Influence of normal forest conditions
an ‘the prepagation & afttenvation of sound from
logging operations.

This appreach was mxpected To produce resulfs
from which prellminary candltions eould te drawn
concerning; 1) the nolse character]stics of
commen logging mechlnory; 2) tho risk of hearing
damage to machine operators; and 3) the
prepagation of sound [n the forast with respact
to other forest users.

4
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Flotd work was carried out from August to
varly October, 1970, in sastara Onlaric 4
wes forn Queboc,

01-009
SCUND-DEADENING IN SOIL PIPE SYSTEMS
Compraused Alr Hagezine

Vol 76 Ho 11:18, 1971

A 2-ypar stydy conductod by Polysonlcs
Acountlcal Engineors demonstrated neoprens
synihatic rubber’s rele in alleviatlng nolse
In sofl plpe systems. Random vibration
sourcos wore sut up and neopronn was applled
in various axus to tho plpe bolng measurod,
Hoasuremants of cumulativa vibratlon drops
ovor a large number of Joints, as wall as the
par-jelnt reduction, woro made. Polysonics
dotermined that In o cast lron seil plpe
system, use of neoprene gaskoets pravidos a
pasitive reduction In vibration, and heaco
noise, at cach joint. (52il plpe systoms
mado of cast lran aro quletest bocousoe of
thelr hoavy mass, )

A neoprono comprossion gasket was found to
provide vibration drops as hlgh as 20 dB por
Jeint at the highor {requencies, A €1 Ho-Hub
nooprene jasket with stainless sicel coupling
provides vibration drops of as much as 11 dB
per jolnt at nlghor froguences., DBoth types
prevent dirpct metal-to-metal centact at joints.

Flald 1esis conductad In Washlngton, DBC

high~rises showed evan groater vibration drops
per Joint than In tho lub tests.
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Goncharenke, VY. P.

Steklotarno-1 zot yatornyy Zavad, Ordzhonliidze
USSR/

ON THE REDUCTION OF AUTOMIDILE AN TRACTOR HOISE

K ¥Yoprosu o Snizhonl} Shuma Automobiley |
Traktorav

Glglyena Truda | Professlonal 'nyye Zabolavaniya

Vot 14 Mo 1:46-47, 197

Sovlat sound pressure meters wlth froguency
analyzers wero employed to maasure nolso
levals at a 7 mater distance emitted from
vehiclas trovell ing at speads of 19 to 25 mph,
Tho range of readlngs was 74 to 109 ufd,

The total sound pressure lovol (SPL)

for trucks wlth frequancy range predominantely
351-800 Hz, was 89~107 (O, while for light
wolght cars |+ was 74=103 ¢ wiTh an average of
88 dB. The "Belorus" tractor ranged from
78-101 dB, while hoavier tractors and
bulldozars produced readings of 95-105 dB at
trequencies apove 600 Hz, In all cases the
oxIsting standards were excoedad, Vohicla
Intorior readings were 70-00 d3 (800 Hz) at
rest and 76-80 dB in motlon,

To reduce automoblio and tractor nolse,

dynaml e balanclng Is roquired for the ongine,
the gear box, the Cerdan shafts, the fan,

the dlvlded axla, The whoals and tho tlres,
Elastomattal lc coatlngs made of poarforated
materials must ba more wldaly Introduced, along
wlth antivibroilon coatings and soundprocting
shields. Damping dovices must ba improved

and put Ipto wide use. [mpacting metal shaffts,
gears, ertc. nged to be replaced by plastics;
hydraulic and pnoumatic suspensions should
phase out springs; straight-toothod gears should
be roplacad with splral halical or worm quars,
Manufacturlng tolerances must bo cut to a
minlmum to raduce jofnt clearances and

prevent frictlonal nolse, The bearling surfacos
of Joints must bo fully protectod by lubricants
and rocker bearings must be roplaced by

sildo bearings and noiso and vibration
Insulating coverings. Power transmlssion

can be damped by f|oxlble coupiings and housing
opanlngs for passage of shatts, etc, should

be equipped with mufflars in The form of plpes
whose Interlor Is facod with seund=-abserbent
materlals,
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fiobin, Yo, V.

Lanlngradskiy tnstitut Inzhenaroy
Zhaleznoderoxhnogo Transporta im. V. N,
Obraztsova, lenlngrad /USSR

NOISE REDUCTION FOR RATLWAYT TRAFFIC AND
RHEQSTAT TCSTS OF DIESEL LOCOMOTIVES

0 Snfzhenl!l Shuma pril Dvizhenil Poyezdov 1
Roostarnykh fspytaniyakh Toplovezov

Vol 34 No 1:94-97, 1969

Soviet rogululjons preseribn tho dlstances that
rosldontial arcas must be locataid from

rail lway fracks, dopots and rhoostaf-tost aroos.
Rocent moasurenents havo shown that the
standards for rosidontial noise in tho vicinity
of such rallway facillitios aro unlvorsally
violatad, olthough distances in many casas arn
in keoping with reguiatlons,

Roalistically, means must be tound to attonuate
the nolse, beth by Insulation at the sourco
and by seruuning along tho sownd path. The
protoctive otfoct of brick shiclds bullt in
Lvov ju citod,

The brick shield «was bublt 15 matars high
18 metors from tho ralircad Trioacks and 72
mytars from the houslng It was 1o shleld.
11 reduced the nofso levels In tho housing
area by 20 d¢B, or a factor of four In forms
of subjective loudnoss, anabling the
regulations to be met.

01-012
Doak, P. E.
May, D. N,

Southampton Unlv., /Englana/

Institute of Sound & ViIbratlon Research,
Southampton 509 SNH

LETTER TO THE EDITOR: EFFECTS OF LOUYRES ON
THE NDISE OF AN AXIAL FLOW FAN

Journal of Sound and Vibratlon

Yol 15 No 3:1421-424, 1971

The effact on the sound field of axlal tiow
fans of louvars posltlioned across thelr
intakes was studles In light of dasign of
I1it tans for vartical take-off alrcraft
and vantltatlon systams,

B
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A rig configuration was chosen which wis
typical of many practical situalions but
which uvolded detalled complexitics of such
systems,  For the ecousllc wavolongtlis of
Intferest, this meant that the louvors,
fndividually, were not major scattorors af
sound. The louvers, contributed 1o nolso
gonoratlon only through the lnlerception of
thol r wakas by thu rotor blades.

Only The followlng ureas wero Invostigated:
tho effect of the louvers on the rotor as
a sourca, and The offoct on the rotor-
genorated sound flotd of blockuge due to
tha louvurs,

A preflmlnary survoy of mechenlcal and
aorodynamic nciso from tho fun assombly was
porformed Tor the louvers at 0 degrous for the
shalt and rotor running at 600 and 12,000
rav/min. Thren microphone ungles wera
considored: 0, 45, and 90 degroos. Tho
assemb ly was oporiied first with and then
wilthout tho rotor, to detormipe tho mechanicel
netse. Thlrd=cctave band spectra indicatoed
that onty above obout 1000 Hz was thoro a
signiflcant differonce {of 15 dB or morel In
the sound praessure lovels wlth and withour
+tha rator,

Maasurements were mado of ovarall sound pressure
level tor rotor spevds of 6000 ana 12000 rev/min
at ten degrec intervais of microphone position
botwoen ~-80 degrees and +90 dogrecs, This

was parformea for ten louver angles from

0t degroos to 90 dagroos.

A comparison of the alrflow measuremonts and
and tho rosults Indicated that the ingrease In
sound pressure leval whan ths |cuvers wera
111 tud about 40 degrecvs occurred whan Tho
louvars began to have a spelling affect on tho
flow to the rotor. This ef fect becama

more marked as tho Jouver angle incroased unil)
a polnt was reached ot about &4 dogreos whoro
the opposlng offocts of reducod mian {low and
acoustic blockage bocame offectlively equal,
and beyond 65 degrees 'tho amount of noiso
radiated from the Intaka decreasod.

Tha overalt noise floid was found to ba
roughly non=diroctlenal fer all louvor
angles, but the distribution In angle of the
radlated nalse ot the third-cctave band
cantaining the blade passago frequency was
faund fo deviate Tn a rather irrogular
manner.
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Swetnam, G, F.
Willingham, F, L,

MITRE Corp,, Mclean, VA

1820 Dolley Madison Bivd.,
Zip 22101

EVALUATION OF CITY TRANSIT GUS "EtP" KITS TO
REDUCE ENGINE SMOKE, CDOR, HOXIOUS EMISSIOHS
AND NOJSE

Springflald, VA, HTIS, PG 204 813, 1971, 33p,
HC $£3,00 WF 95 cants

Tho Guneral Motors® Lovironmental 1mprovemont
Program {£1P) yotrafit was dosigned to bo
Installad on GW city 1ronsit buses wlith two
cycle diosel engings for tho roduction of alr
emlssions and nolse, Filald Tosting has
shown that EIP kits, propertly Instaliod and
maintalned, reduce vislble smoke, odor,
naxjous omissions of hydrocarbons and

carbon manoxida and (slightly} noiseo

lavels inslds the bus. Howgver, elrorior
roise was not roduced and oven Incrossed
uyndar cortain circumstances. Bettar nolse
roduction porformanco might bo attained, wlth
no wersaning of other perfarmance paramaiors,
if certoin kit componants waro rades|gned,

Tho kit consistod of: (1) use of LSN fuel
Injectors, {2) vartlcal, asplratod oxhaus?
stack, (3) mufflod air Induction systom, (4)
ehergy absorbing englne mounts, {(5) mutftar
lncorporating a catalytic reactor, as well as
chunges 1n operation: reviscd tusi injecior
timing, higher transmission shifil spoed
sattlng, and uso of Humber 1 graduv dicsol
fual.

Bus noiso Is transmitted to the Interlor
theounh onglne mountings and various ducts,
Extorior nolse s radiatod from gxhaust and
intake openings, tho alr condl tioner and
the coollng fan, The EIP kit's Improvod
motor mounts and air intake muttllng reduced
Intortor nolse levels slightiy. Tha mounts
used addltionat rubbker Insuletion beiwoon Tho
engino cradlo and the coach chassis. Field
observations showod thet scine of the mounts
had soon «datorloratod wlth sorvice uso,
suggosting that rodesign may he noedod.

One reason oxtarler nolse was not reducod was
that tho oxhaust stack and eatalytic mufflor
troatmants wore chlefly almed ut sbating

air poflution. Singe tho catalytlc mufflor
was not particularly ef foctiva toward that
purpose, [t might woll bo replaced with a
muftlor thet was more effoctive acoustically.
The other raason that exterior noise fendad
o Incroaso was tho highor shitt spoads
needed to reduco the smoke producod at shiit
palnts.
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GM flrst assombjod tha kits in lote 1969,

Of 53,000 transit buses In tho natlonal
fleet, the majority ara of GMY manufactura.
Tho £1P kit or at least its most offective
companont, dha LSN injector, could ba fitted
Ia 1ts ontirety to the 24,000 "new icok"
busas producog sinco 1959,  Buses Flitad with
EIP kits were fasied In San Franclsco, 5San
Antonlo, and Washingten, DC, during

1970-71,

A bus prasantly In servico could he fidted
with an €1P kit for about $2650, perts and
labor. including tho kIT at the factory in o
now bus would cost ahout $500-550,

01-014

tHylas, D, V.
Hirvanen, R,
Emisteton, T. F,

Natlonal Research Councl| of Canada,
Ottawa /Gntaria/

CN: NOISE MEASUREMENTS OF LOGGING MACHINERY
tN THE FOREST

In: Mylos, D., An Acoustical Study of Machlnory
on Llegglng Oparatians in Eastern Canada

Ontarlo, National Research Councl! of Canada
APR, 1971 alp. (p, 17=41)

Nolse measuremonts of legging machinery In the
forest and a few suggestlens to reduce noisa
that Is recreatlonally Initrusivo aro presented.

Sound leval readings wore tTaken of about 130

di fferent logglng oparatlion machlines. Skidoers
and chaln saws aro thu most commen nolse
sources., Readings woro taken at tha cperator's
sar for bath loaded and empty machines at 15 and
50 feet for olght frequaency bands (63 to 8,000
Hz},

The maximum alstances at whleh the nalse from
logging oporation was audible ware also
datermined for several sites at upwind, cross
wlind and downwlnd., Temporature, humldlty, wind
spaad and dlirectlen were noted at all times,
notas on topegraphy and forest cover wore kopt,
and amplent nolso |ovels ware measured a5 oftan
as practicable, using Brusl and KJaer portable
sound lovel meters.

The nunbar of machines producing varlous

sound Ipvels Is |llustrated for all skldders and
chalnsaws, by hlstegrams of the measurements
tTaken In dBA (Fig, 1) and dBC (Fig 2}, For sound
energy followlng tha Inverse square [aw

the Jovels sheuld be 10dB Jower at 50 ft

than 1% {1, but skldder ncise deereases by anly

50

5 dB bocause of the machine's slzoe. On rough
tarrain, skidders produced more naise whon ompty
than whon full, For the nolslest 103 of tho
chialin-saw operations the sound levels roangod
115-119 dBA. Thore was great varlatjon

boiwooen chaln saws of the samo make and model.
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FIGURE 2,

Malse spoctrs measured at 50 feot were avoraged
and plettod tor chaln saws, skldders, |oaders
and logalls (Flg. 3) According to The invarse-
square lew, the noiseé levels should decrease
22.5 dB between 50 feet and 10 chalaz (660
feet), However, the decresse was actuaily about
32 @B In tha low frequency cctave bands and

42 ¢ in the high frequency octave bands,

This additienal reduztion Is probahly dup

to ferest absorptlon ang the averagae of many
diftarent atmospheric ceadltlons,

RTINS
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FIGURE 3,

The human oar can cartalnly distingulsh
machlnory noise from background ncise in the
forest, even when the machinary nalse Is jgss
than *the amblent backgreund nelse. For thls
reascn a human moasured (rather than machine
moasured} approach wos appllied to the

prablem of Intruslvoness of noise on a
recreatlonal use ot the forest. In the average
sltuaticn, the chaln saw noise could be

hoard to a dlstance of 115 chalns (1.43 milas).
Sklddar nolse could ba heard +o o distanco of
116 chatng (1,45 ml[les).

Partlcular sltuations can aitfer markedly from
the aversge. On still mornings logging
oparatlons could be clearly heard far distancos
of ovar 2 miles, Nolse from a skldder working
across o bay reglstered 58 dBA at a dlstonce
of 0.9 miles, QOn some occasions In hilly
country, noise was not heard much baycnd 0.5
mile, but from a hil) top a slashar was heard
2.25 miles away. On a windless, misty day,
chaln s&ws could be heard at 2.25 milos in
falrly flat country, but Tn a 5 mph breeze
tha same aperatlion was Inaudible beyond Q,7
mlle upwind.

¥When ¢onsldoring the propageation of scund ovar
long distances, any reductlon at the nojse
source would help reduce tha distance that
such nelse would travel. A & dB raduction can
be obtsiped by muffling and witl raduce by 40%
the dlstance at whlch it can bm heard. Further
Improvements would require an attack on

engino nclses other than exhaust.

To prevent Intrusivenoss of noise 1o campors,
[t Is concluded that logging operations should
not be permitted closer than ane mlte from the
locatien bolng used,
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Embioton, 7. F.

National Rosoarch Councll af Canada,
Ottawp /Ontaric/

PROPAGAT IO OF SOUND WAVES IN FORESTS

in: Myles, D., An Acoustlical Study of
HMachinury en Logging Operatians in
Eastern Canadd

Ontaric, Natlenal Research Council of Conada
APR, 1971, 4)p. {p. 2-17)

The propagation of scund wavos In forests is
investigated s acoustical background To &
Canadion survoy on nolse from logging
equlpmant and tha effort et the torost in
roducing that noise,

When a source radiates nolse outdoors, tho
sound lovels naturally docrease with dlsTance,
At dlstances greater than four times 1ts
avorage tlnear dimonsion (the 'far fleld") soung
anergy radiates eccerding to the [nverse-square
law and decroosas by O dB for each deubling of
the distance from the nolso socurce., Tha
deviation from thls law grows greater with
higher frequancles ond Is very dopendent

on humidlty and tomperatura, as shown.

Tablo |: Decreaso of scund-pretsure tevols due
‘to enargy absorption in alr by molecuiar
precossos, statad in dff per mlle,

Ralative Temperatyro (000 Hz 2000 4CG0 6300

hum] dfty and bolow Hz Hz Hz
4 of

30 59 2 25 85 185

&8 2 21 66 147

77 Z 20 54 120

8& 2 19 49 95

50 50 2 17 50 e

68 2 17 4z 60

77 2 17 41 77

86 2 16 4 75

70 50 2 15 39 19

£8 2 15 37 70

77 2 15 7 68

85 2 14 25 6?7

bl

Sound propagation through extens|ve forests has
a rpasonaklo attenvation of 2 dB per 100 teot,
The thicknass of the forest affects scund
propagation, but raaches a plateau, rogardloss
of denslty, at about 10 dB for o)l frequencios,
This valus fluctuates due to wind and cther
factors, so it ls not constantly accurate.
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Wind primarlly redistributes tho sound enorgy

in differont dlirections. When the qradiont of
the wind valocity Is poslitive (downwlnd from

tho source}l, sound onergy is refracted dewnwards,
Likewlsa, as tomperaturo increases with
Incroasing helght {(positiva gradient), |t
rafraocts sound enorgy downwards in all directions
[nereasing the sound level prossure. Wind alsc
causes loat rustling on trees. Thore arc two
speclas of poplar and birch which gonorate

nolso at lovels as high as 40 dB af wind speads
of 5 mph.

The moasuremonts dlscussed hore apply to the
intrusion of nolso from woodiand operations
upon these uslng the woeds for recroational
purposes, Most crlteria for Intrusivenoss

ara hssed on typical urban anvlronmonts, and
vary |lttle has boan dona on foraest nolse, In
places such as concart halis, howevor, criltoria
tor neise arc sot, and at vory low Jevels, It
Is assumod that theso criteria will bo tho
same for forest nolso,

Such crlteria aro axprossed In terms of Naiso
Critorla (KC) curves, which specify noise lavels
allowad at oach octave band, The annoyance of
a massured nolse Is found by plotting lavols
superimposed on The NC curves. In those tarms,
‘the background nolse In concort halls should
not axceod HC 15 to NC 20. Howevor, This
applies to continuouws nolso, and tims-varylng
nejse such as these produced by o chalnsaw
would lowar tho criteria to NC 10-15,

The throshold of hearing {12 d8 lower than 10}
could alse be used as a critorion for forost

nolse, although thls assumas that thore aro no
masking nelses in the viclnlty of tho tlstenor,

01-016
POLYURETHANE FOAM CONTROLS MACHIHNE HOISE
Saund and VIibration

Vol S Ne 7:12, JUL, 197t

The pelse from high-spooed computar printers
has beon Jewered from 80 to 55 dB using a
sound absorptlion matorial made of rcomprossod
polyurathance foam. Tho major source of nolso
printers is a farge numbor of repid-fire
hammars==132 or mera-—that print out uwp to
1250 lipes per minute,

The compressed foam 15 made by applying hoat
and prossura to the originat materfael untll
its dimonsions are reduced by the deslred
ratlo, Thls procass changes the Intornal
structure ot the foam, impraving Its sound
absarhing properties. In tho computar prinfer
appllcation, the brand used was Scotifolt

and the printer was the RCA 70/242-30. The
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origlnal thickness of the foam layars was
attechod to Eaterior mtal surfacos af the
printers using adhesivo, as woll as (nstalled
on a sound baffle noar a paint where cooling
alr entorod tho printer. Othor matorials
consldorod, but not usod Included glass flber
and closod call foom,

Cther applicatlons of tho materlal bavoe
included tractor cnglnn compartmenis and gas
turbine powor plants, both staticnary ond
alrcraft typas,

03-017

Jacksen, C. E.
Grimstar, W, F,

Wostland Haticopters, Lid.,
Yoovl) /Erngiand/

HUMAH ASPECTS OF VIBRATION AWD HOISE IM
HELICOPTERS

Journal of Scund and Vibration

Vol 20 Ho 4:343-35], 1972

Types and sourcos of hellceptar vlbration,
mothods of vibration tostlng and monltoring,
mathods of vibralion reduction, and Internal

and oxiernal nolse are dlscussed and [nformation
is glvon un rasults of Intorna! cabln nolso
raductlon.

Tho fundemental machanics of tha hatlcoptoer,
Invelving o numbor of rotating components, make
the machina subjoct to vibratlon and noiso. Tho
prime scurcos of excitation are the maln rotor,
The 1ransmizsion system, the tall refor and tho
englne, This freguoncy rongo of 20 1o 15,000
Hz oncompassos maln end tall rotor harmonles,
gearbox nolse, noise ganoreted by englao
componants snd aerodynamical ly=produced breoad-
band nolso.

Externally, the predomlinant nelse |s genorated
aarodynamically by the main and tail rotors,

Harmonlcs of the main rotor blade passing
froguoncy eccur at tho low frogquency ond of
the sudla range. Tail rotor rotailonal
harmonics, bruad-band nolse from tho maln
rotor and gear meshing nelse dominata The
mld-fraguoncy reglon and onglno compressor
orders ex|st above about 10 kHz.

The subjectively domlnant Internal noise sources
arc tronsmission {gear moshingl} orders.
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If tho rellcopter Is to fulfll]
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future clvil

requiremants |t wlll be necessary to reduce

cabln nolse further,

Although the Internal

noise in mllltary hallcopters |5 conslderaple
tha crow wear helmets whlch attenuate the loval
at ‘the ear.

Molse can be transmlitted 1o tha cockplt and
cabln as alrborne nolso and/or as structure

bvarre vibration,

Prasgnt soundprooflng schames

conslst of llning the cabln with an ebsorbent

material such us flboarglass.,

The whole surface

area of the cabln 15 treatoed.

Conslderable reductions in cabin nolse
have been cbtalnod.

lavels
The mld and upper audle

froquoncy region of the nolse Is subjectively
mest Important and In this area the groatest
raductlons arce apparant.

Future Investlgations are plannod to optimize
soundproofing, In an attempt to roduce tho nolse
lavals even furthor.

|t apposrs that the subjectlve offects ot noiso
anu vibratlon are =dditive, and thus the

hellcopter lc a vehlcle on which comblnod tlald
und laboratory environmental studios should ho
dlrectad,
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Grogoire, M. C,
Strockanbach, J. M.

Boalng Co,, Seattle, WA

Commerciai Alrplana Group
F. O, Box 3707, ZIp 98124

EFFECTS OF AIRCRAFT OPERATION ON COMMUNITY NOISE

Seattle, Boalng, JUN, 1971, 10 p,

Industry and govarnmant sStudles in

rosponse to airflines, atrfrome and onglno
manufacturers, and local alrport authoritias
to roguce alrcraft gonerated nolse In alrpors
communitlos are reported.

Three general arscas of communlty nclso
Improvemont are summar! zed as;

1) Reducrlon of the noise at [ts sourca by
quleting tha ongine Installations on the
alrecraft

2} Changes in land ut)lizetion in atrport
communl tles

3) Changes in rogulatory and cporational
procedures In the vicinity of airporis,
Congldarabfo work naw belng dono In Industry and
government programs s rufated to examlnlng
means of rotrofitting tho existing fleat of
commercial fanjer transpart alrcraft to
slgniflcantly reduce thelr communlty nolse
levauls, Tha magnitude of nelse reduction
atralnad Is closely rolated to tochnical
foas1bl 1ty and tTo 'the economics of alrplane
modl fication and operation. :

Bath Fedors) and local sgunclas ara contlnuling
fo study the posslbl!itias of community nolse
rallaf through bettar land utiilzatlon., Such
stud|es encompass the subjects of Improved
pianning for new alrports, tightenaed bullding
codas ond 2aning restrictlons, and rovised land
utllizatlon around exIsting airports. Focnomlcs
Is an Important and uraveldable consideratlon In
land utlllzation studlos.

helse roduztlon through operational procodures
of fars much rellof to the communlty at

relatively IHttle cast, without affecting safety.
These procadures Include Foderaf and local
rogulations ang operating procedures avallable
10 tha alrlines.

Hotding and maneuver attitydas can be raised

by Federal and local regulation, Traffle
pattarns and routos con bu optimized over loss
populated areas, It gllde slopes are steepanad
by { degres, signiflcant noise reductlion wlll
occur. Flnaliy, the gllide slope Intercept
altitude coen be ralsed., |f ail of these points
word accomplished, Fadoral and |ocal regulation
would be respensible for a good deal of nolso
roduction,
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Oporatlomal procedures avallablo 1o The alrlines
thomselves could alse atfoct changos In alreraft
nelse Juvals. Holse can ba roduced conslderably
by dulaying landing gaar and flap extonsion.
Two~segmont approachios, or Intercoptling the

tinal glide slope from a steep dascent, will
kaep aireraft at o high lovel over tho communi ty,
and the nolsa lovet wlll remain low. Flap

posltlon during approach and landing could bo
set at a lessar anglo, producing loss nolcu,
This would requiro aodditional runway yardage.
Take~oft precodures could bo modiflod by
Implemanting & powor cutback ot an accaptable
altitude.
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Kugler, 8. A.
Andersan, G, §.

Balt, Peranek, and Newman, Inc.,
Canogn Park, CA

Zip 91303

AUTOMOTIVE HOISE ENVIACHMENTAL IMPACT
AND CONTROL

At: Hlghway Ruesearch Board Annual Moatiag,
Ingen Joersvetenskapuskodemlen, Sweden, 1972

Canecgn Park, CA, Balt, Beranok, and Newman,
1972, 30p.

The unlts used to descrlbe automotive nolsa,
whlch Is the most widospread and Important
contritutor of urban noise, the current critoria
usad [n assessing the Impact af trafflc noiso on
poacple, varlous autonotlve scurcas that comblng
1o cranta tratfle nolso, and control of motor
vehicle nelse are discussed,
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This offects of automotive noisa on peoplae can
b divided Inte rhoe subjoctive offcects af
annnyanco, nulsence, and dlssatisfaction anc
jnteriaronce with tasks such as sleep, speach
and loarning, Inteoriarence wlth sppoch snd TV,
listaning is the prodominant complaint against
autenative nolse and Intarfarence with sloep |Is
also atten clisd, In doscriplng subjective
rasponse, measyramunts of 1imo avarage nolso
lavels and the magnitude and froquency of tho
occurrenco of peak nolsa luvols are |mportfant.
In conjunction wlth thase volnts, crltorta
speclfying maximum nelgse loveis to whlch
puople will agros heve boeen dorlved. One
mathod, known as tho staristical time
distrlbutlon, idantl#las aach nalse lavel with
the purcontage of Hme whicn thal leval ls
eaceoded, For oxsmplo, L10 is that lovel which
is excoedud 100 of 1ho Timue,

Automobiles, by sheor numfor alene, produce The
largast sourca of notor vehlcle nolso.  Tire/
readway nolse s the maln contritutor from autes
at high spoeds, Diesol trucks ara the holsiest
viuhicles on the road. Figure 1 shows the
spuctra of typlcal noise sourcos from trucks:
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Floult 1, TYPICAL BREAKPOWN OF TRULK NOISE

Motorcycles produzo most noise from tholr
oxhaust systams,

fradlctions of traf fic nolst undor diffarent
roadway conditlons can bo made by statlstica!
Time distribution, glven wvehicle voluma and
averago spoed,

Molse can bo controlied at three poinis: thae
sourco, the racejver, and along the Transmlssion
path., Limitlng noise at the scurce can be
achieved by loglsletion on noise fovals of
motor vohiclos, Controf at tho recelvar can bo
aptalned by zoning and planning of land uso, and
by acoustic insulation of bulldings, Roducing
noise @long tho transmissicn path can be
aschloved by geslgn of roadway configurations iand
allgnments, Incraasad dlistance, ralocatlon,
and dopressionfelavation of tho roadway will
reduco nalso levals. Construction of earth
borms wil! alse control nalse consldarably,
Dopression of the roadway, on one case, resulted
In a 13.5 dBA nolse reduction.

Eey
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Proper planning seems to be the bust and most
offact fva criterion for controt of automativa
noise.

01-020

crsking, J. i3,
Brunt, J.

imparial Chomical Industries Lid.,
Billingham fEngtand/

Agricultural Division, Tenside
NOISE FROM CHEMICAL PLANT EQUIPMENT
Annals of Occupational Hygigne

Yol 14 ho 2:91-99, 1971

Tho large scale industrial noiso problem
rasulting from incroases in chomjcal plant
and agulpment siza Together with the use of
higher 1luid valocltles is discussad,

One problem is gompressor nolse, due fo bilade
passage, turbulenca In rotating aelemeants oi
cantrifigual comprassors, turbulanca In by=-pass
systoms and normal turbulent *low In plpas.
Noise raductlon huas boon azcompllshed by
removing dlffuser vanes, reducling the surface
zrea, fitting sllencors, and cladding plpas.

A socond probiem, lan nolse, comes rostly from
alr coolers, and has causod complalnts from the
community, A roductlon of 6 dBA was achieved at
one plant by using both lnertia and absorptlon
silancers.

Eftorts 1o sllonco the third problem, flarestacks
nava boon disappolnting so tar. Holse 1s a
tunction of tho staam rate par nozzle, not tha
overel! steam rate. Evonnass of combustlon is

a nogliglbte factor In nolsiness. Use of
porfpharal steam Jots of dlfforent orientation
rasulted tn a 7-0 dBA improvemont; however,

this Is lnadequale, Hew mothods of flaring gas
noad to be developed.

Twir components of nolss from vonls are nolso
from prossure |ot down and atmosphere mixing.
Tha sizing of plpes and vent sllaoncers must be
applied accordlng to locatlon, and hance thare
are no simplo dosign rulos.

for tha mest affective nolse coentrol, [t is
suggoested that possidte neise sources boe troated
at the declgn staqu.
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GREAT POSSIBILITIES (N HOISE ABATEMCNT
Hagy lohetosegek a za) csokkoehtesare
Ujitok Lapja (Budapost)

Vol 22 Ho 20:13-14, 1971

The 5ILKA seund damper, based on a patent
granted to physicist Domokos Horvath and
mechanical gnglnear Gyorgy Sardl, want
Into serles productfon of tho Somoqy Gounty
Enterprise in Kaposvar, Hungary, The
patent, grantad In 1970 and entltled

"Seund damping onclosure for damping nolse
caused Dy flowing gases, for oxample,
mator exhaust gases," is an enclesure
boundod by walls conslsting of meltifayared
fitm with doad spaca betwoen the layers
which aro (|1 lod with loose granular,
porous or other vibration damping madla.
The Inventlon has been in use la tha
Ganz=MAVAG Englne Testing Statlon since
1965, Nolse has bwon abated in tho plant
aavironment, and an attenuation of low
froquoncy nolse of 30 dB at 12 Hz hes

boun attained. Fraviously, the nolso

lavel In tha plant envlroament had raached
KC 105, oextendlng into distant communi tios.
Tha lovel is presently helow HC 70 {about
75 dbAy,

Prototypes of the nclso dampar will be tastoed
In apartmont housa ventilotlon systems in
Obudo and Zuglo. Tests on prototypes of the
MONO apartment house ventilation systoms
produced by the Vuentliator Plont and equipped
with the neise attenuation device show
attonuation of 15 ¢B, A 30-40 dB attenuation
from 110 d8 to approximatoly NC 65 was also
achieved In exhaust noiso from the comprossoer
room of the Pecs Loather Plant.,

Tne nelse damplng dovice is to be applied to
damplng noise from diloiol and Otto enginas In
anglne tasting stations, ventllator nolse
from exhaust and alr conditloning systems

in apartmont houses, alr filtaring systoms,
and nolse from gas turbine exhaust systams,

01-020
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ni-022
Myskehin, ¥, N,

Scioentiflc Research 'nstitute of Aullding
Censtructicn, HKiev JUSSR/

REDUCT{OM OF NOISE FROM COMPRESSOR INSTALLATIONS
Snlznenlye shuma Kempressaraykn Stantsly
Tekhnoleglya | Organizatslya Prolzvedstve (Kiov)

Ho 1:87-88, 1971

Efractive nolse reduction by means of a simplo
pipe mufflor was achieved for a plston-type
alr compressor Installation located In g
separata shed on factory property, cnabllng
the compresscr l1nstallation to meat the Soviet
norms tor nolse emltted to adjecont
residantial areas, Flston compressor nolse

Is composed of alrborne nolse from the alr
Intake and axhaus't, and nolfse radlated from
the body of the compressor ITself. The nolse
spectra of four Sovlet compressor lnstzllatlons
would ror ment tha lagal llmits withln certaln

dlstences.,

Since noise raciatod from the comprassor body
Is mostly contalned Inslde the shed, |1 is the
intake and exhaust nclse of The englne that
accounts for most of the nolse heard at a
distance from the ingtallatfon, Meassured et
the plpos, It reached 102-104 dBA.

A slmple cylindrical muffler attached to the
alr intake plpe proved effactlvo for reduclng
nolse tor comprassers wf capaclty of up to

50 cusle maters per minute (Flgure 1).

This muffler is simple to make, durnblae, and
is effoctive over a wlide range of fraquenclos,
By using this mutfler, a Sevlet |¥V-10/8
compressor (capacity '0 cubic motors per
minute at alght atmospheres) was quletad by
12-15 dB over 8 wida froquency range.

Flgure |, Cylindrical mutiler for exhaust plpe.
I. Qutside surface of mutfler,

2. Sound absorbling material (gensity 15 kG/m3,
layer ‘thickness [00mm}.

3. Layer of flbarglass 0,1mm thick.

4. Porforatliens Smm in dlametar In Inner wall
of muffler, spacad 10mm apart. Length of
mufflar: 1 meter,

5. Alr intake plpe with flange,
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Further roductlion In noise emissions To nearby
nouslng can be achioved by lozating the
comprassor Instaliaticon away from nousing
araas, by arlonting the intake and exhaust
plpas away from Thase areas, and by using
factory bulldingsz fer scraoning,

01-023

Hlrabayasnl, T.

H. L. Blaghtord, Inc., Troy, M
NOISE AND THE SHOWMOLLE

In: Crockar, K., Praceedings of tha Purcue
Nolse Control Contaronca, JUL 14-15, 1971

Latayette, Purdus Unlv., 1972, 594 ¢,
tp, 7779}

The nolse aroblom of the snowmat!le s
dlscussed with spaclal emphasls on mathods

of measuromant and control. Snowmabilas

rave found wide use toth for recroation and
uttliry, ConservationlsTs are cencerned about
this nolse impast on wliidllfe. In response
legisistures are acting on nolse |imlts,
Snownmoblle rolsa can causs permanent hearing
loss and has been responsible for many secidants
pocause of [ts masking affogt, making warnlng
slgnals Inaudinle,

To measure tha sound pressure lavels, thea
snowmoblle was testod im a large semi-anachole
raom with the macnine blocked up so as To

allow tha drive Track to run fres. Recordlngs
wore taken at flve positlons around the machina.
Tho levels of a new machine wars 98~101 dBA,

The following mediflcaticns wara mast affective:

i.  Ail unnecassary openings In the body ware
sealod, Oponlings which were requlired for
angina coallag wore ratained,

2, One inch of polyurethano acoustical Ffoam
was stuck 1o the Interlor surface of tTha
ongire cowl Ing.,

3. Threa=guarter Inch empossed polyureThane
acoustical foam was stuck to the Interior
surface of Tthe [nstrument conscla.

4. A sliencer was attached to +the carburstor
Intake.

3, The foot~well epunlngs In thoe engine cowlling
wers roduced to a minimum practicol slze,
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Those mod| fications did not lowar tho nalso
tavel around the machine, but the value at the
operalor's oar was lowered by § 4BA.  In

ordar 1o lower scund pressure levels around
tha machlne an af fective ongine exhaust mutflar
must be added,

01-024

Faulknar, L, L.

Qnlo Stato Univ., Columbus, OH

Dept. of Machanical Enginoaring

NOISE CHARACTER OF A RIDING LAWH MOWER

Columbus, OH, Chio State Univ,, 12p, 1971

Minor modiflcations fo an 8 HP rlding lawn
mowor enabled 1t ta meet tho ANS) Standard
s 871,1 racommandations for maximum noise levols
] at the cparator's ear; the Limit in this
i standard, whlch bocame affectlve JUN 1, 1971,
o was 95 dBA. Varlous nolso levals moasurod
at the car level mlicrophono position were as
tollows:

Conflguration of Mower  Sound Laval (dBA)

Ho Muffler 98
Stock mufflar 93
i Stock muffler wlth
. anglne cover a7
Experimental muffler
wlth ongine caver as

i Another usotful mothod was reductlon of maxinum
fi englna spood. Howovar, mueting community noiso
o ordlnance |Imlts such as those In the Chicoga
b Code will bocome quita difficult as tho limits
bocoma more striegent with tlme. Englne nolse
o may ba reduced, ravoaling an evan taughor
problem--htada nalso. The Chlecazge Cado gives

a maximum |imit+ of 74 dBA at 50 ft+ affective
JAN 1, 19%2, and this timit drops to 55 dBA by
JAN, 1978,

!Q The two rlding mowers tosted haed 4 cycia,

] alrcoalad, non=dynamlical ly balancad englnes
B producing 3600 maxTmum RPM, Vibrating loose
g—; parts such as the seat and fonders were

y slgnlficant noise sources. A 3 dBA roduction
‘ was obtalred meraly by placlng a hand on a

i vibrating fender. It'is recommendod fonders

bo removed durfng +these tasts, and that
manufacturors ol imlnate them, A dynamically
balanced A HP engine was 4 d8 quieter at
ear level then the standerd mower englne,
This engina would cost §12, or 313/d8 more
than the standard ona,

eI T alE

Rop lacement ot the stock "tla can™ muffler
with an experimental myltichambored muffler

SR by CALTILD
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reduced noiso only 2 ¢BA, but percalved
reduction of loudnass was groater hocouse the
now myf{lar gl Iminatod harsh=sounding compononts
at tho tiring frequancy. Impraved mufflers
¢lene are not tho onswer bacause dlrocy
radlation from tho englno castlng was tho
controllfng wource, not tho exhaust nolse.
Toestin with a long fallpipe complatoly
alimlnating exhaust nolso confirmed this,
Likewlse, vibration isolatlen of the onging
trom the frame bed no of fect bocansa tha englae
casling ii1self was the controlling sourca, A
partlal shoot metal covar wlth absorpilon
matarial on tho englno sldo gave a & dHA
raduction, howovoer., The absorption matorial
wae qlassfibor blanket approximataly 2 in
thick.

The combined reductlons achlavod by thoe abave
maons ara enough to meat the lmit of 74 dBa
at 50 ft, but meeting the futuro (Imits of

70 dRA (197%) and 65 dBA (197B) will be a
roxl challenge,

Tho only othar possiblo means of reduction,
othar than drastic engine and blade regosinn,
is raduction of angino speed. for these two
mowers, with stock oquipment, a relationshlp
of about 1 dBA/200 RAM was obsorved:

Engina speed Sound level 4 ooar
of oparator {dBA}

92

3380 RPM

3175 91,5

2875 89.5

2550 88

2400 a7

Raducing ongino spoad will porhaps be the most

comman way 1o maet lugal |imits, since it
roquires only the changoe of the governor
sotting.

01-025
Caccavari, C,
Chlcago Departmant of €nvlronmontal Control, IL

Englnooring Div,, Dopt. of Envirenmontal
Central, 320 N, Clark 5t., Chicago, Zip 60610

NOISE STUDY OF AN AJR FILE DRIVER !

Chicago, Dapf.' of Environmental Contrel, 1971, !
9.

The problem af nolse from tha use of pllo ;
drivars on stool sheet pllas at a downfown :
consfruction slte was studled and a throe-sidad
enclosure dovelopad that produced some quliet|ng,
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Tho study, parformed by the Clty of Chicago's
Department of Envlronmantal Contral, was dono
on pila driving operations at the First Hational
Bank construction situ. Tha equipmont was o
double action alr pile drivar. Prellminary
moasuromonts oslublished the duratien of tho
peak nolse, the fraquoncy characterlstics of

tho nolsae, tho rapetition rate, and the true
pegk leyel (about 122 dB ot 25 feot, cquivaluant
To 102 FMS dBA and 106 RMS dBC),

The City raecommondod that a throc-sldod
enclosura ba Installed on the existing support
frames of the pile driver. The anclosure was
left opan in tha frent to provide visual #roadan
for tho crane operator, but it still partialty
shlielded obsarvers to the rear of the plle
driving operation., Tha enclesure was
constructed of an outor steol shall [} Tnch
sheel staal), coated wlith a damping compound
to minimlze the vibratlon of the sholl (4 jnch
"Vibradamp™} and llned with 1% inchaes of opon
cellod polyurethann, an acoustlcal absorption
matorfal.

A tost was made whare moasuremants wara takon
as tho enclosure was olevated above tho plle
driver and graduaiiy foworod aver i+, Tho
rosults showod @ 15 dB reducticn of the puaak
lave| (apd a reductlon of 7 dBA In ine "A-
wolghtad! lavel) to the roasr of The plle
driver, and a sllght recduction to the slde of
tha plie driver, (Sve Tabla.,)

Klthout With
enclosuro enclasury

Sound lavel

At rear of enclesure (about 25 ft,):

Poak lovols (dB) 123 108
RMS Poak (dBA) 166 L]
RHM5 Ponk (dBC} 108 104
At slte of enclosure (about 25 fr.);

Paak lavael (dB} 113 110
Pr5 Poak 1dBA) 107 103
RMS Paak (dBC} 108 105

Nolsa levels at tha Flrst National
Bank sita.

Further reductions could be achieved by
Improving the duslgn of ‘the enclosura, which
In this casa did not extend far anough down
and forward because of the praseénce of an
anglo iron support frame. The enclosuro
could bo slotted fo allew it to descond upon
the shaot pllings, thus better cuttling off
noise om[sglans, By making the enclosure
more trisngufar in shape and allmlnating *he
opening on the fourth or open sida through
the uso ot @ ploxiglass or glass shleld, the
5izo of openings in the enclosuroe could ba
further reduced, Flnally, thlcker acoustical
trasthoent would provide Increased strteruation
at the lewor frequenclas,

In thls case, the study was Inltiated from a
sar|es of complalats racelved by the Departmant
of Envirenmantal Centrol, A serles of meetings
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with reprosentativos of the bank and the
consbruction company led te the declision ta try
the onclosura, Mddltlonal actions agreed upon
wore that air mufflers of bafilos wero To bo
Insialled an all plle drilver unfts, and a

vibro driver was 1o be osod tor pxtracting tho
shewt metal plles aftor the completion of the
project,

The viblrex driver js o difforent typa of pllo
drelvor That oparates at speeds of 18 to 30
cyclos por sucond, Tho vibro driver's naico
leve!, s measurod at o gecond construction
sl1a, was botwoon 82 and 84 dflA at 20 feot,
markedly quioter than the aitr pllo driver. This
dovice functians wall 2s o drivar only In
cartoin types of soils, Howevar, [t Is

af fectlva for the oxtraction of shoot molal
piling in all types of solls.

01=-026
Wabar, G.

Tochnlscha Univarsttact, Hannover
/vost Garmany/

SOHIC BOOM EFFECTS 11, 1: STRUCTURES AND TERRAIN
Jourpal of Sound and ¥ibratlon

Vol 20 No 4:505-509, (972

Ef fects on structurgs due to pressura wpves
from explasions and quns have boen known and
studied for a long time, Thras genaral sots
of paramaters detorwlae the effect of sonlc
booms on the structures and terraln; (1) the
ganargtion; {1i) the propagation of shock
wavos; ([i1) the charactaristlecs af the
structures.

Whon an accoustic shock wave striket the ground,
a ground wavo is set In motlon and travels ot
a speed whlch I5 a functicn of the terraln
and jts composition, A component of this
qround motlan traveis along the surtace
{Raylelgh wava}, exppsing bulldings and other
structures on the greund., 115 offect on
structures would no be sufficlent fo cause
damage, |t has been shawn that ground motlons
associatod with sonlc boons are usually of
the sume order as thoso assoclated wlth tho
passage of vahicies, The structural vlbration
Induce¢ by ground metion is far foss than
oxcltatlon by the acoustic shock wava,

The effect of the ground motion on surface
tepegraphical features Is the ssme as that
already discussed for structures., The effect
on underground features such as mines has not
been studied, but should be nated that the
amplltude af tha ground motlon caused by the
sonfe boom usually diminlshas wlith depth,
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EMISSION & SUPPRESSION

The Maip offeqtr of thg poom on topographical
taalures, o8 on sthucturas, will Como from
the dlrget oxcitaflon py The acoustic shock
wave. on Many featuprgy, for exampla clitfs,
axi5ting nittup, | distyrpances such as wing
havo bhapn foung 10 be campatiule with or
gredtar than gonlC boan distyrbance. A

soni¢ ppom Coyld trlgger o fall, but fhis
would gniy Be o1 1g0ky promature to the
natural )y o¢SyuprIng avont,  Dansgo ta primary
structyre ©f dguolllngs ovan under extreme
as5sumptions |y pot ba gxpected., S3Tructural
olementy wIth | grge syerfaces and Smatt masses
and nat pralmadad by gther structural alomonts,
aro Mope SUSCeptibia 1o booms than any othar
sfructyral pary, Thappfore damad® to plasser,
Fanos, susPOided @l1pgs and reofs can te
pxPOCtyg 19 ba more nymerous than othor
structyral damagas. banago oxpoctancy wiltl
doclOagg with guarpdragsure, but Thesretlcally
Thero |5 10 Qugrproisyre Joval ot which damago
is Impgsgible,  Rolaygnt boom characteristics
on 2 cgrdaln syructurgl gart are normal ly not
Kknowh maInlY bgeauso the fraa field waveforn
is altorad By tha Strycture Itself and by
raflect|ons from neighporing bul 1dings,

tn an Qx)ohoma ity stigdy with 1235 senic booms
having an 8verage Maxjmum intens ity of about
70 N/sg,m. thera was ng ovidonce of cumulatlve
damago |n Th0 ¢pur Test structures Intansively
studles throughgut tho program. By a suitable
choice of bul IgrnpdsS ang by an exuMination of
thelr nainféhance histgries, I+ is feaslbla
that appropriate fatlgue data could be
accuUMi|ated On tha Praplem of rapodtad sonic
booms.,

Effects of boamg on Structures vary tfrom
slight yipratiops, detgetabla enty by

speclat aqulPmant, 0 spvore vibratlons which
might eayse damage- Type and number ot
damaqes jn strycyures follow a cortaln order,
This |5 datémminad by the poak overpressure,
the timg plstary of thg poom shock wavos

and the guscept|plllty of the structural
alement, Glasg panes ynd plastor 8ra more
susceptlple Than roets which |n turn are

more Suscoptibla than wajls. In connectlion
wi'th an gxposurg 10 _a sonlc boom ©f wvery high
tntansity in May 1970 gyor the Sermon tomn of
Westarbyrg 20d gemé vl||agos sltuaTed | km to
the South, 378 gamage glaims woro fllod, Most
tnvolvag damB8e yo Glass panes and slated
raof5 wharo Slates Were shaken up.  Somo
chimney; ward danaged, some clased doars wont
oft The pjnges apnd Joor panals were brokan.

No SOFioys ddMage ON the main hous® siructures
was Tocorged.  Extdndoeg critarla for statistical
asseSSment N2ed to be ggveloped, Thesa can
b b3Sty on boty fiGures of damage clalms and
results ¢rom expariMenta) investigatlons. In
the c&sy of One g(ndle poom with the latansity
of 128 N/sq.Me wh16N expas8s an urban communlty
with @ pypuletign of 500,000 people and 20
window papas/Person. eng windas {out of Ton
miiilon) can be gxpectad o be brokon,

In severa| £aSes, proventive measures chiefly
purformed o Protect plaster and glass have
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been succossiul . Tho bast way to provoat
damsge trom sonle booms 15 o woop buildings
in o good siate of gresarvation.

Suitable sonic boom genorators gan be usod 1o
ohitaln fatigue data on building eloments or
sections, Since there 1y somag uvidonce that
highor arder modes can play an Important part
in the dumago machanism, It soom prodont

Thot wvaparimenta] gonarators produca He=weves
thist zontaln all froquencles found 10 o roal
sonlc boom, Threo [lems appoar partinont for
qgenaral research. Tho first 15 glass, whleh
foaturos extonsivoly in sonic boom clalms

in walls wharo tho point of Interost is fatigue
work. Thlrd, crack propagaticon In plaster and
athar structural alements ls important,

Data on siructuras shoutd be standardizod to
facllitata comparisen among Jifforent
exparimonts,
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HIGHWAY ENGINEERTNG AND THE INFLUENCE OF
GEOMETRIC DESICH CHARACTERISTICS OM NOISE

Journsl of Sound & Yibretion

Yol 15 No 1317-22, 1971

In contrast to tha quantitatlve approaches to
traffic and design problems which are avaltable,
in hlghway enginearing, noise is an aroa in
which the boundarios botween suantifative and
qual!itative assessmonts are freguontly di ffuse.

The motorway requires tho seqrogation of
vahicles from puadastrions; this allows Its
doslgn as a ground leval ftacliity, an elavated
structura, depressod In o cutting or In a
tunnal, It Is foaslble to submerga mosi urban
motarways in tunnels, but Tho <ost 5 s much
greatar than alevated or ground lavot
constiruction that tuanels are kept to o mlnlmum,
Thus, what would be deslrable In terms of
raduction of nolsa |s usually uniacceptable on
grounds of cast, and disruption cf sarvicaes,
The gonoral effect of on elevated motorway

er ono which Is In a cutting is a reduced Jevel
af noiso In its viclnaity, although the
Intraducticn of romps and slip roads on
gradients rosult 1n concontrations of
relatively higher lavels of noise in thelr
particular localitlos,
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PHYSIGLOGICAL

The results of & comprehensive factual survey
of 600 propoerties and 200 sites In various
parts of the Unlted Statos on the offacts of
landscape troatmond, highway alignment and
traific noise on proporty indicated tho
following: (1) Tho depressed ar subsurface
highway Is potontially the greatost single
raducar of nolsa lavel. (2) Treo plantings
af fect noise lovals only slightty. (3) in
tall apartmant buildings whlch are adjacent
to roaas of the motorway type, tha cccupants
found the disturbanca from frafflc noico
highly objectionablo, (d) Trucks wera
considored the most objectionable source of
nolsa, Insofar as |t ¢isturbad nermal domestic
activities., (5) The presence of |imjtead-access
highways of the motorway type dld not rosult
In tno genoral devaltuatlon of houses and
propertles which were adjacent to them. (6)
A gonoral equation was computed by mulfiple
regrossion In Indicate the probablo combined
offects of dlstance, aligamont and vagetatlon
cf tha tovel of noiso from road traffic.

For dlfferont types of road surfaces, the
faoliowing eguatlons wara aestabllshad for
passengor cars:

naise lovol (dBA)=

Opon texturad asphalt:
28+30 log {spoed),

MoTorway concrate: nolse Jovel (dBA)=
23430 log (spead}.
Now asphalt: nolse level (dBA)=

1630 log (spound),

It Is noted that the mest etfective resistance
to skldding Is genorally obtainod from naw
cenerote and new asphalt. A hlgh quality
surface Is tharofore henoficlal beth in tarms
of safoty and neiso. Thu metheds of shioldlng
from tratflc nolse the occupants of proportles
adjacont to major highwsys requlre attentlon
to lanhdscaps treatment and the Insulation of
buildlngs.

The Importancu af research In the {ield of
barrler design has Inereased bacause of the
problems which arise In rogard fo the planning
and Implamentation of urban projects.
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MAM AND NOISE STRESS AHD RISK OF IHJURY

In: Jansson, P. G, , Conferancos In Connoctlen
with tha Internstional Alr Follutlon Control
and Holse Abotement Exhibillon, SEPT 1-6, 1971

Joonkoaplng, Swedan, 1971, 52% p. {p, 4:1-4:6)

&n ¢stimate shows That mere than half the
machlnos In hoavy industry can cause nolse with
levals above 90 4BA, and that roughly S0% of
Industrial workplaces have nelse dowls of over
85 dBA, %lnce nolso Js known Yo produce
harmful offects In man, a Study was modo on
tha physlologlcal and psycheloglical ef fects

of naite on 20 female card punch oporators,

Group | was oxposed to sound lavels of 76, €2,
88, 4 94 dBC on 4 consecutive working days
respectively while engaged In tholr normal work,
The other group was axposed to tho samo Sound
lavals In reverse soquoncoe whilo working.

Tho narmal seund level of the card puching
muchings was 76 dBC, The othar lavols were
produced by playing tase recordlngs of punching
noiso and superimposing thls en the 76 dBC
leval. Prallminary flndings show that cenly
sl1ght increuses in physlological and mantal
stross woro abserved, No proportlonallty was
astabllshed botwoen tho sound tavel In dBC and
the mantal and pnysical reactlons recordoed,
Thase sound Invels, physlcally spoaking quite
high, produced only mild stross recctions. The
roason for thls [s balioved To be o favorable
attitude tosard the Tast and honce toward the
nolsa, Howover, a posltiva relatlon wes
conflnad betwoon subjective diaturbance, and
socration of adrenal In and noradrenalin,
Considorable Individual dlfferences wore
oxklbited in resctfons 1o the zame nolso
stimulus,
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NOISE AHD ACOUSTIC TRAUMA
NOISE LEVELS IN DISCOTHEQUES IM NEW DELHI

Indlan Journal of Madical Research

Vol 58 No 12:1756=1763, 1070
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PHYSIOLOGICAL

Live musle Tn discotheques may Lo mora
dangarcus To hearlng than recordad music of
saenmingly equal loudness, Discotheques n

Maw Delnl, Indla, wore survoyed for potentlally
dangorcus nolse levals, bhoth wnen racorgod
music (B discathaques) ond when |lve music
Interspersad witn recorded muslic (2
discothoques) was belng played, Bruel and
KJaer oeguipment was used,

In o typlcal dlscotheque the gunreral nelzo
tevel (GNL}, bamsad on an aversge of 10 Trials,
was 90 a8 for reccrdod music and 109 ¢B for
five muslc from a "rock™ band,

Frequoncy analysis showed that hlghest sound
pressura |levels were tound in the Jower actave
bands (125, 250, ong 500 h2) tor both recorded
and llve music, but thar levels [n tha highar
nands were aks0 consldarable. Sound prassure
levels in tha 4000 Hz bend rarged from 61-B4
d8 tor recorded muslc In Tthe varlous
dlscotheques. Levals for ive muclic In the
sama octave band were B4 and 86 dB, Background
nolse was Typlcally 20-20 dB dewn from recorded
music levels at all trequencies.

The outhors sccount for the clgnlfleently
higher sound levels for llve musle, as oppesad
to racorded music, oy assuming that volume of
the recorded muslc was set to seem a5 joud as
the |lve muslc for whleh It was substltuting.
One of the factors whieh contributes *o The
sansatlon of leudness 1s the distertlon contont
of the signal, &nd it 15 |lkely That dlstortlon
levels wera markedly higher with recorded
music, They conclude that the levels measured
for |lve music definitely exceadad lavals
usual ly accepted as ear damage risk criteria
(Lebo and Cliphant, Californla Medleine, Vol

107 (1967), p. 378}, and that risk of acoustlc
trauma exlsted not aonly for the muslclans, but
also to habitueas [{ they were partlcularly
susceptible To such 3 nolse trauma.
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Measuremants ware conductod In & weaving

plant to dotermine tho affects of nolse

on workors. Two groups wore jnvestigatod:
Greup | werked on a shuttie loams type

TSFS, reaching nolse fovels from 106 to 113 B,
and group || operated microshuttle looms typo
5TB, reaching noiso levels frem 100 to 102 oB.
Measuremants on the workers ware takon 4 timas
por day: tefora work, befcre and after lunch,
ane at tho and ot tha work shltt,

Tha weavers In Group | showad mare pronouncot
changes In The nervous sysTem and Thoe systelle
arterlal prassure. Tnese changen result in
iatique, hesdaches and ringing In the ears,
All ot thesa symptams cannot be reflfuved

by a nolse frae porlad durlng lunch or

durlng time away from werk. Cefinlto

moasuras should be taken to rellove The nervous
tansion cavsad by nolsa exposure, which

can oaslly turn lntoc Trauma,
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NOISE LEVEL MWEASUREMENTS DURING A FISHING
EXPEDITICN

Schal tpogeImessungen Washrend einer Fangreise
Seewlrrschaft

Vol 3 Mo 12:926-928, 1971

Nolse measurements werg conducted in Eest
Germany on the flshing vossel "Witil Bredal"
during its 100 dey expedltion. Holse meter
101 of Tha Technical ¥ibrztion and Accustics
Flant In Dresden wns employed and the nalse
levals ware measured on tha A, B, C
walghting scale.

All possible nolse sources were taken into
asccount wnd measured . The noiss lavels
rangad from 62 dBA In rooms jocated on the
f1rst dack to 104 dBA at the main ol |-dlasel
machlira.

Recommandad norms for work places were
conslderzbly excoadsd on "Willl Brodol",
Most complaints came from patlants ef the
hospltal, which 1s located on the deck whara
3 nlevators for flsh supplias a2re slfuated.
The highest noiso lovels come from the
conv?ycr-reirlgerarion unlt and "flsh flour
w1,
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PHYS IOLOGICAL

The guards at the malnsmachine uso indivldual
Hermatos oar plugs produced by Prothetik
Plant Porlin or supurfine hearing=-
protoctlon cotton fram Lautcna/Thuaringon,
Tho aar plugs reduce the noiso levol of

104 dBA by 22 dBA, and ot lovel of 89 dBA by
9 dBA, at level of 9% dBA only by 8 dBA.
"Cotton' reduces the levol of B89 dBA by 14 dbA
end that of 93 ogBA by 15 dBA. At valuos
below 75 dBA the oar plugs, not only do nni
roduce the levad, but ralse [t by means of
Fes0nance .,

Of Importance sro the exlra-sural nojse
damages; a frequantly cbserved nolse symptam
15 tho dolay of tho stomach peristalsis.
Soamun often complaln of dlgestive probiems,
Also the vogetative nervous system 1s
affecton, as wall s pulse frequency ang
systollc blood prossure, Modical raseasrch
shows that the veqetative system does not
aclimate l+sel! to noise even though it

can bo Ytolurated as o psycholagleal
phanomanon,
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HYGIENIC EVALUATICH OF INTERMITTENT HOISE 1IN
TESTING OF AIRCRATT HYDRAULIC UHITS
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Nolso conditlons were studled In arcos for
testing hydraullic aviatlon units In four
alreratt malntenance plants, HNolse mater type
2203 {fruet & KJoer) and octave spacirum
analyzor typoe 1613 wore used in the tests.

The job requlros working In a standing
pasltion and manual visual coordination. |If
also lnvolves static nerve stross. The
dominant advarse working factor Is nrolse.
Sources of nolse Includa the hydraulic unlt
I¥sulf, the engine and roducer af tho tast
stand, and tho system for loadling the test
stand. The intensity of the nelse In the
work area deponds on the type of unlt being
testad and tha test condlfions., Tha nolse
conslasts of alternating noise lavels of
varlous intensltles and spoctral compositlon,
thus consldered Intermittent. Moasuremant
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was conducted for 5 ar 6 days in oach plant,
The nalse lovel in fhe werk areo is HE to
197 4R for 3,9 + or - 1,91 minutes ang
alvernates whin pouies In the operation of the
fest stong at 1, ainutus, durlng which

the nolise leval is 68-80 dB, The nolsa {s
qanorally of nigh trequuncy, hul In some work
arcas mydiom frequensy dominates the noisc
spectrum,  Workers are af [octod by this noise
7 hours & day. The nalse lavel axcoeds thn
Pimits proscrlbed by Health Horm 785-69 of
Aprlt 30, 1967 by 14-18 diy (see Flgure 1),

N
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MG, 1. Halse Spectrum of Test Stands in an
Airceratt Malntonaneo Tnderprlse
Uurve B

Ctand Heo 15 2 - Test Stang Ne, 22

Subrfocts of the study wore 5 male workers,
28=35 yoars old, and ot worked on tha same
tast stand,  All were practically hoolthy,
with normal haaring, ung had been on tho
Job one to thres yoars, Fliguro 2 shows tho
spectrum of nolse to which 1he workars ware
subjoctad.  The tost stand canulisted of a
tast cubiicle and a contral console with o door
ocutside the cubicla, At tho controt consola,
workurs were <ubjocted to a scund level of
92 d8 for 3.02 minutes, then in the testing
cubicle for 0,42 minutes at a nolse leval of
104 dB, and than 1o 90 9 for 1.2 minutas at
the conscle with 1ha docr opon. Durlng iie
pauso In tost stond oporatlon, 2 nolse laval
of A8 dB from adjacant test stands for 2.6o
minutes affected thom,

S

FlG. 2, Molsc Spectrum Affeciing Workers Tuuied
A = 150 Curvo 8§

(1 = In Test Cublelo; 2 « At 1he Cantrol
Consale With Door Opan; 3 - At tho Contrel
Cansole With Door Closed; 4 = Nolce Lavel
During Pause
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PHYSIOLOGICAL

The: tellowing physialogical and puychalogicat
measuromnts were recarded: selecied air
audiomulry ot 125, 500, 4000, and 8000 Nz
and bono audiomo try at 4000 Hzy oritizal
froquency af audltory fllckeriag; parturmence
In tho black-red toabla psychophys ialogical
tousks; monorizlng numbers; muscle fatique;
functional steto of cardlo-vascular syntom by
measuring artorial proessura and pulse rote,
Studlos wore conductad ot tho buginning of
work, atter 3 hours wark and aftar 30 minutos
rast,

fesvlts showed thoi auditory sonsitiviry
thresholds Incredse no more than 10 ald,
within tho Iimlts oi auditory adaptation;
critical froguency of auditory {lickering
changas from 124 1o 120.3 {lickers por second;
indicators of musclo faiique (V. V. Rozoenblut
rothed) dacreased from 117.4 10 9Z.5 par
socond; pulsn rate gecronsed from 75,6 to
£8.7. Indicators ¢id¢ not return 1o original
values In 20 minutes of rost atter 3 hours
work. MNo essentlal differonces from hasoe Jota
wera ohsorved for arterlal pressure, short-
torm momary, or performanco In the black-rad
table psychophysiological tasks, Results al
the study provo that the {ntormittont nolca
prevalling In tho testing areas is
physlologically advarse.
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CONTIHUQUS VERSUS TNTERMITTENT EXPOSURE
TO ROCK AND ROLL MUSHIC

Archlvos of Eavironmental tlzalth

Vol 22 Ho 4:413-420, (311

In the past {few yoars concern Has riscn over
the possiblo bhad cffects of loud rock and
roll music., A number of recent studies
wora madi on the affects ol rock and roll.
Flve types of experimental approaches wero
used,

Ons mothod Invalves maasurlng tho hearing
of people who havo beon expesed to rock and
rall music over long pariods of time. A
study made using this mathed found that
95% of 42 rock and roll musclans did net
Incur hearling losses, aven though thoy had
boen oxpesod to 105 dB scund pressure level
(SPLY of muslc for an avorage of }1.4 hours
a wook for 2.9 yoars,
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Ancthor appreach was o Sslaiogical <ludy of
tabaratory animale ttat have boon weposed 1o
msle wlth o piak {ntansity of 122 di 0L
ovdt w2 manth poriod of bieoo  Marked
vensory call damaga was Iodnd in tha
cochlua,

Hoasuring high trequency threcholds §s a
third approach to asssosaing the of fects of
roch and rall musla.  Thresholda wore toaned
for 2 hign schoal musdclans ond ror a 24
qubjoct comrol groun. 31 the muscicians
136 ware faund to have pooror nigh feaquisncy
purc—tong throtholds ot one or rore
iraquencies fhan thoso in the control arcoep.

A tourth approach is 1o atlempt to predict
noaring loss an 1o hasis of domaspe risk
aritoria (DRC). DRC aro tho maximum intonsi ty
luvils and duratlons of nolse axposure o
which Individuals can safely be orxpoced,

Hoian levals af 99 di are conslderoed
hagardous, whilo rock and roll music ie
wounlly ployed froe 98 1o 108 db,

Thus, a potentlally hoazardous situatinn doos
axiat,

A flith upproach is to aftempt to prodict
hoarlng Joss on tho dasls of tomporary
thrashold shitt (TT3), or the roduction in
thu auditcry threshold resulting from neisoe
axrosuro pravidod that threshoids return
to pre-exposure lovels In time,
Dotorminationy have beend mado with the
raconmandation that the T1% doos not oxcoed
10 4D at 1,000 Hz and beluw, 15 483 at 2,000
Hz, and 20 a6 o1 3,000 HZ and above, On o
pradiction pasls, nolsas greatar $han

52 di batweern 500 and 8,000 Hr {far

g poriod of ana hour will produce a3 much
as o A0 oB 75 in the arwe of 4,000 Hr In
10f of the exposod ears, no measurable
shifts in another 10%, eand a 30 dB TTS in
tha remslning 807,

A study dono on thoe TTS approach {ound

SPL's bs hlgh as 120 oB producod by a

rack ang roll band, wlth four sgpoctotors
sustalning up to a 35 ab TTS following a faur
hour oxposure. The conclusion was draen
than rock and rell musie peses a serious
threat to hearing.

Juw characteristia of the sound produced by
rock ond roll is that 1t ls Intermittent,
Tho on-1lme is quroralty 3 1o 5 minuloy In
duration, and tha off-time is yzually lesc
than ong minpta. This allows at loast
partial recovery from auditery fatigue.
Continuous vs, Infermittant exposure fo rock
and roll music, than, should rosult in

di tferont TT5%'s for the rospoctive oxposures.

b .
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Excessivo nelsa, as evarybody knows, con
Impalr and even dampge the hearlng apparaTtus.
But ncise has other effects, too, and &
knowledqas of these |5 necessary for & propor
evaluation of nolse, The effacts of nolse
on mental and motor actlviTy znd on ganeral
hoal|th and mantal wall-baing are dlscussed.

Sudden bursts of nolse causo responses in

man bnd grganisms that may be dosignated as
"arousai! and ' stress” rosponses. Thesa

are lastinstive, and exist for self protecrtion
In potentially dangsrous sliTuatlcns, Howovar,
with continued oxposure to a certaln nolse,
tha arganism will adept and cease to Show

an arcusal raspanse, Suddon noises wiil

also cause an eye-blInk respense, but

this does not ceasa wlth continued exposure.
Years of exposure tfo stoady nolio above 110
dii can cause temporsry and parrmanent changes
In the size of the visual flold, and nclse
wbove 130 cB can cause mystagmus and vertige.
Continued ellcltetion of tha arcusal response
by nelss can becomy stressful and can Cause
damago to the cardlovascular, gastraintestinal
and pevrelogical-glandufar systems,

The ewskening effects of the nolse on steocp
are releted to the offective parcelvod nclsa
leval, the meaning of tho noise to the purson,
‘the ago of tho person, and tho stage ot sloap
The person (s In., Tho hoaring threshold as
a parson goas from light to a doep stage can
Increase as mwch as MW=80 dB. Howevar, the
awakenlrg reaction to nolse that doas occcur
doas not decreasa with continuad axposure,
tndividual raactions to and atTlrudes Toward
nolfse vary greatly. Some poogle canm adapt
to nolse snd appear to be unaffected by 1T,
whllo those who cannot, suffar physlologlcai
stross.,

More laboratery studies regarding Indlvidual
sans|tlvity to nolse are recommanded, GCpen
tleld studles should alse ba gonducted, but
WwiTh cautlem, because of tha rultiple varlables
Invelvad,
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SENSORY OVERLOAD

Hasring & Speech Hows

MAY=JLN:1O-11, 1989

A study was mace of rtho etfects of ampllfied
rotk and roll musle on nanrling, Speclalists
polnt out thet sound levels In the musle {105
122 dB) evar prolengea perices excend safety
IImits set {orth by The Comrnitteo on
Consorvatlon cf Hearing of the Amarican
Acacary or Ophthnirology and 0tolaryngalegy.
They argue fnat loss of hearing is too

grest a price for the dublous pleasures of
overloadlng the sanses.

It has net baon oasy to show that ears are
qamaged by conTinuad pxposure to thae tilare
ot rock and roll, altncugh It has been
shoun bayornd doubt that the high nolsa
lavels of gunfire produce porranent damage
to hearlng. Apparantly, standard avdicmotric
redsuremants do nct show heerlng changes in
young pacple expoied to alactronlc muslic,
Standard hearing fects aro done in the
fraguency range from 250-8,000 Hz,

Damage to the ears from nalsae axpasure such
as rifle flire uscally shows ug [0 the ares
near 4,000 Hz. No cne, howaver, has shown
what effacts nolse exposudroe may have on
hearing in froquency rangss adbove 8,000 Hz,

Twonty-four musfcians and elaven rifieman
woero tostod and gomparad with thirty-six
boys who nelther played in bands nor
participated In ri{is team activities.

These young man wore §iven ftwo types of
audlometric tests: (1} a high frequency
threshold test covarleg vhe range from
4,000-18,000 Hz and (2) & pura Tono
coreaning test at 25 o8 (150} in Tho

range from S00-B,000 Hz. In the rock

and roi) group, hearing levels at frequoncies
above 10,000 Hz are consistently worse than
in the non-exposod group by 10 48 or mere.

In the rlfla team group, dlftersncoes of 10
dB or more occurrad enly at freguonclos above
16,000 Hz.

This preliminary study pases many questions fo
be onswerad by more exhaustlve Invastigatien.
For exarpla, the audlémaTer used (Rudnese
ARJ=4HF) wias blologlcally <a2llbrated on younger
high school students than the seénfors wno wero
tosted, The Means of nigh froequoncy -throsholds,
even In tho mon-exposed, presumably '"normal’
sonlors, were much poorer abova the 10,000-
12,000 Hz ranga than would bo axpectod. This
could maan that at the present tlma thero is
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great atirition ta high freguency hearing
during the high school yoars, as a result of
cars buing ussaited by loud tevelo of nolsa.

02-009

Cohen, A,
Antlcaglia, J,
Jdones, . H.

Public lwalth Sorvice, Cincinnati, OH
1014 Broadway, Zip 45229

"SOCIOCUSIS™ == HEARING LOSS FROM RON-
OCCUPAT ICHAL NOISE CXFOSURE

Sound and Vibrat|on

Yol 4 Ho 11:12-20, 1970

An evaluation §s made of hearing loss rlsks
from oxposuros to noa-accupational noise
canditlons, Hearing loss risks oxlst In nof=
occupatlonal situations such as In using hom
pewor oqulpmant, in recreation, and from
public services |lke fransportation facilitles.
"Soclocusis" denotas nolso-lnducod bearing loss
with emphas)le on everyday noise and nolse ot
work. Even limitad exposures to of f-job
noisas can causo tamporaty threshotd shlifts
{TT5} in hearing. However, evon when such
noisos ara of high intensity, tholr usual
Intermittency and the relatively small dally
total exposuro time involvod greatty coduce
thelr threist to hearing when compared e that
of noise &t work, which s uwsualty much moro
contInuous.

Hulse conditions In off-Job sltuatlons wore
compared with qulte protective nolsa tinmits
(deliberatoly chosen !4 dBA stricter than tho
Walsk-licaloy standards for industry), The
results suggest that paople rocalving frogquant
ar prolractod exposures In ovaryday situations
ara llabln to soma risk of hearing loss, Even
though dally exposures to evoryday nolsos may
rot be a dlstinet hazard to hearlng, they may
Increase Industrlal hearing loss by making It
impossible for the worker to find enough off-
Job qulat to allow his ears to recover oach
avaning. '

The off-Job exposuro critoria selectod ore
shown i the following table:
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Limiting Daily Sauni! Luveal
Cxpanure Tlnos in diin
lasn than:
2 min 1%
4 min 110
B min 105
1% min 160
/o nr 94
Y hr G0
2 hr 85
4 hr )
8 bhr T
16=24 hr 70

Contlnuous uxposure of olight hours 1o octaw
bands of naise {n the 75-78 dBA ranga cousos
no significant TTS in hearing at 4000 Hz, tho
frodquoney nost prone 1o noise-induced loss.

Typicel sound levels and exposure times,
describod bolow, may bo comparad with 1ha
limlts in tho tablo abova.

Rucruational activities provido tho higheot
loevels tound In off«job settings.

Imputse noisae, peal sound lavel in ¢, ¢an not
bo ccmparcd with tevels in 4BA. A rolevant
but nal particularly protoctlve criterlon for
impuise noloe exposure has busn proposud by
the Committec on Hearing and Bicacous rics and
Bicamuchanics (CHABA) o! the National Resevarch
Counell; posk sound fovel chould nat excood
128=164 dB, depending on the pulse duration
and risn time. Thoso limits opply to 108
Impulses disTributed ovor periods of 4
minutes fo covoral hours on any single day,

Mucic fans who reqularly atiend rock and rall
sossiens may rlsk oxposures harmful 1o hearing.
Hoazords 1o band merburs arc avon mare
signiticant) ono study showod the averagu
playing timo of such musicions, both practice
and performance, wos 11 1/2 hours par wook.
Both musiclens ond tlstoners showed signlticant
dl fferences in pro=- and post-uxposure hearing
levals (TTS) aftor a 3 bour sesslon ot 112 diA,
(Figure ¥}, Qo the other hond, ene study found
that only 2 of 42 rock musiclans showod
dlstinct permonent hearlng losses. |t was
conjactured thal the intormittent nature of
rock music, wlith on=tipa i 3 1o 5 mlnuros and
off=tlmes of about onn minuto, allows parsiod
rocovery from tho bulld=-up of audltory fatlgue.

Avarage dBA levels found [n the cockpits of
small airptanas could be tolarated, according
to the off=job exposure criieria, for 3/4 hours
par day or 3 3/4 hours por wook, Flgure 2
shows tho TTS rosulting trom a corparativaly
short flight In a light plano,

Racing motorcyclos are potontially hazardous
to hearlng oven wiih briof exposurc timos.

Haarlng tests for sperts hunters and a contral
group of nan=hunters chow markoed dl fference |n
madlan hearing feval (Flgure 3}, The hunter
group consisted of sportsmen who had used

[P N T L
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¥ Gasol Ina power lawhmawers (94-94 dBA) are used
T porhaps twico a weok tor 4 months of thea yeouor
_f. in most parts of the U.5. 0ff-job critoria
& suggest |Imits of ono hour per dey or 5 hours
H por woek,
3
3 Homa appllances (77-83 dBA} could be tolerated
W frem | 1/2 ro 6 hours por day, dopencing oh the
£ sound Jovel, and evidently do not peose haarlng
:.3 10 R risks unless there s pretracted use on a dally
ki A Rpitiece] basls,
T
s
B e vanoe sesviwae 64 Ehorae s o wm e '{ Public transportation nolse exposures of
oy 3 Fumt passengers of iyplcal aircraft (77-90 dBA),
PPy d 3 1 L subway cars {90-97 dBA;, and busos (7B-B5) vary
00 103 §000 000 ALod #0002
et FHLGUERCY [Hil in tho amount of hearing loss rlsk because somo
¥ b maans of trenspertation are used nuch rore
traquently tham othors. The worst problem may
, r—‘-f:ﬂuflll! fr:'rh far“a;fllr;r'r‘;i!m rumi‘ pmr:tl'un‘url;:lr‘m: therefora be subways, wlth a segment of the
reed il dwfure il Uy [l Aen nntes afiee g
one-hour fight dn g stapleongine Cesvn arth cockpit nofie subway rlding public probably exceading the
lerels wurog betieeen 53.980 dBIA. Dota from PUHS sample of f=job eriteria tImit ot one hour por day.
aliretyations Figure 2
Gonaral environmontal nolses Includa those

In +ho homo power equlpmant and appliances
category, chaln saws produce tho most Intenso
sound levels: 97-107 dOA. According tn the
nff-Job criterla, dally safe timpn [imlts are
4=15 minutos, but [n fact chaln saws are
usuwatly not used often encugh to pose & sorlous
socfocus|s problem,

radlating from alrports and expressways,
construction sites, and Industrial ptants.

The intarmittent nature of alrcratt flyovers
t87-103 dBA) usually mokes them a minimal
hearing less thraat, Constructlion noltio lavals
{82-98 d¢BA) are more contlnuous, can oceur for
poriods excooding the off-job criteris, and
ofraen, although supposedly temporary, exist for
sevoral years. Roadway noise (62-9B dBA) could
be hazardous to hearlng In araas whars heavy
trofflic conditions last for more than 2 to

4 hours par day.
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Splochowicz, S.

Instytut Naftowy, Cracow /Poland/
Cracow, ul. Lubicz 294

EFFECTS QF NOJSE ON THE FHYSICAL AND PSYCHICAL
EFFICIENCY OF WORKERS

Wplyw Halasuw Ha Spranosc Fleyczna | Psychicrna
Pracown | kow

Nafta

Yol 27 No 8:11-12, 197

The Warsaw PolyTochnical Institute preparad an
axhlblition on the 1eoplc of nuise, Various
kinds of equlpmant, abatemsnt devices and
Instruments were displayed,

The workshop on the Psychology of Work at
the Potraleum Instltute in Cracow carried out
nolse measuremonts at the of lwolls of PRI,

In the "Bablion” Mine In Pit nolsa levels
ranged up to 114 dB whon driiling machines
wore cperated, ohe typo even reachaed 129 dB,
The nciso favels In the "New Tavarn™ Mina
{Nowa Kurczma) rangod up To 124 dB whan the
sems typa of drilling machine was used.

Such hlgh noise levels are not only hoazardous
1o the workers' ears, but also are harmful to
the narvous system ot tha workers. Holse
<an cause headaches, fetiguo, distractlon,
less of concentration ond neuresis,

On AJG 21, 1959, the Councl| of Minlsters
passed & norm ostablishing 90 dB as the
pormissible nolse leval In work places.
Polish norms spoclfy the following base noise
lavels:

1. resldances 25 dB
2. stalrcases 40
3, cifices 30
4. hospital rooms 25
5. construction offices 50
6. preclsion offlces 50
7. fsctory workshops 80

Nolso Is a subjective type of annoyanca and
affects poople differontly, both physically
and psychoioglcally. The etfects may bucome
mara abvious 1n one persen than in another,
Howavar, graduslly nolse afiects evaryane,

and this 1s especlally avident [n the
preductlon output of workers. |t is, therafore,
racomnopdad that people working in nofsa
exceading B5 dB shouid be sent for prophylactic
purpesas for a rest In the country, in ordar
to restoro thafr psychological state of mind,
robultd physleal strength and rogenerate

the whale narvous systam.

o et st e 21
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SCHIC BOOM EXPOSURE EFFECTS 11.3:
AESPONSES

STARTLE

Journal of Sound and Yibrotion

¥ol 20 Ho 4:515-526, 1972

Somatle reacticns to impuisive acoustic stimul |
will causy startle rosponses which consist of
the startle reftox, the orlenting rasponse, aor
4 combination of the two., Bocauso ot tholr
similority, they are otton confusod,

The startlo roflax |s peimacily @ muscufar
rasponso where the compluto roacrion consists
of involuntary contractlons beginning with

on oyoblink and rapidly progrossing to the
legs, The tlma history of the Totsl rusponsa
renqos frem 0.3 soconds for a mild response 1o
1,4 seconds for an intenso reactlon.  Thoro

is alse a great Incraase In autonomic and
cenfral norvous system activity., Tho eyeblink
rasponse is the anly reflex In the startle
rosponsa that does not habituate.

Stimuli af madium Intenslty are likely to ovoko
the orientation rosponse. The most
charactaristic reaction {5 a turnlpg of the
body or head foward the sourcn. Supprosslon

ot activity, incroasad receptor sensitivity,
and fncreased CEG activity also occur,

Startlo rospense tends to {mpeir performance,
whila tho orlenting responszo morely serves 1o
alart. Tosks requiring proclse arm=hand
ceordinatlen are goneral ly inpaired for only
o faw seconds whlch suggests that tho major
cause of the dlsruption is the muscutar roflex
response assaclated with startle,

Tasks Involving complax porceptual and or
cegnlilve procasses may be impaired for fong
parfods., Signi flcant impairment may persist
for up 1o thirty secends, Impulslwve noiso
produces Ilmpairmont by dlstracting attention
from the contral task,

Acoustlc stimull tend to Impalr performance at
fovels above approximately 95 <¢B, but have
tittle effact or Tncruase pesrformance below

This levol, Whether thls value slso corresponds
1o tne threshold for startle rofloxes 1s
unkncwn,

Research suggosts that stimull ranglng from low
encugh intensity to evcoka only orfenting
rosponses (approximately 40 ¢B) to stlmull high
enough to ba startting (such as 120 ¢B) produco
Incroases In such muasures as the galvanic skin
responsa, muscle action potentlals, resplration
ampt Ptude ond paricd, and peripheral
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vasoconstriction wnich aro approximately
propocticnal to The increase In sound prossyre
foval,  Startio or defonslvg ref loxes aro
accompaniod by wviasoconstriction {n tho hoad
reglen as wel! as in peripheral rogiens.
Orionting rewpanses oro eccompanlod by
puriphural vasoconstrictlon, but vasodilation
at tho head,  The predominent indtial
heart-rate changu assocjuted with tho orionting
responso Is decoloratlon, while startle appaars
1o oveko an (nitial accelorative response,

latensity 1s not the only pardamster in impulelve
acoustle stimuli.  Rite e, an woll as
averprossurn, s o major detcrminant of
' foudness,  Doth Tha heohavioral and physiclogical
aspects of thu orionting rosponce will habituate
I caomp lotaly with repoatad stlmulatlon-~possibly
pfter 10-30 rupetitions, Even o small change
in the charactoristics of the otimulus may
rasult in a purtial or complete reappearance
of tho rosponce.

Tracking performanca bas boen Invas tigated
fellowing bursis af 105-117 dB white nolsu
prosentad against backqround nolse nf 45-84

dBA,  Partornance impalrment was leosst with

the highest level of background nalfse and mast
whan the nolso was at roam lavel,  These results
; cenflict wlth othar findings and undurline the

! nead for further rosearch: fubjects with the

I greatast shkil! lovols prior to prasentation of

! tnpulsive nofse display the least impairmant,

Systematle rasearch is nectded on the pattarns
of muscular, autonomic, and subjeciivo rosponse
to impulsaive stimuli, Subjective moasuros
(l.o,, roting scales) should not sorvo as
substitutes for objecTive Indices of startle
27 the present fimo, but It would be useiul
ta obtaln tho [ntercorralations hotwaen
subfoctiva oand objective Indices in ordor to
datermlne tha extent to which such roasuras
could substituto for abjociive ones in futura
rasoarch.
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Karagadlna, |. L.
Seldatkins, 3. A.
Vinokur, 1. L.

Moskovskiy Nauchno-lssladovatol Tskly Institut
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EFFECT OF MOISE PRODUCED &Y AIRCRAFT ON THE
POPULATICNS RESIDIHG 1N THE VICINITY GF AN
Al RPORT

Viiyaniye Aviotsionnoge Shuma na Nasoloniye,
Prozhivayushchaya v Rayone Raspolozhoniya
Ao roportsheh

Glglyona 1 Sanitariya

[P L

A atudy ol aviglicn ncise was conducted al 9
busy airporis,  HRKenges tor the disporsion of
noisu ot o fixed lovael for various types of
airpbanou wore measured, o publlc avatuation
wat porformad, physlolegleal testing on tho
sifoct of nolon was dono, and safo noisa levole
Lased on the research wero estab Hshoed,

During plana landing, noico lowels of B4 dBA
and highar were found ta reange from 9 ta 19 km
awiry from the nolse source.  Noise ranges for
aircraft takeoff aro much smallier;  0=12 kmoat
o dbih and 9=25 km oot 73 d0A. The diatance
Jueponded upon The type of alrgratt gaed,  The
‘nofse radivs' rherefure extands quite ter for
relatively Intensa souisd,

Public reaction ta alreraft noiue was
researchad by sonding questionnairos to 2,000
people: In 220 urban and rurel nikgjicns, ali
located whthin i S0 ke cadivs ot on afrport,
Advarso publlc rogction wan tound ta bo o
functlon of the {follawing tactors:  pajse
intensity, population aqe qgroup, ond yoeary

of habltation near tha airports. Corplalnls go
up oa o noive levisl and agn Incroase, but
diminish a5 habl tation nuar the oirports grows
longer, fhysiological investigations of the
population revealod tnat thosoe Tiving 1 ta &
km irem alrports autferod ¥ 1o 4 fimes us nuch
aterhinolaryngulogical disorders as Jdid these
living 40 km away .,

Investlgations made on fthe eftect of aircraft
nolse upon tho human contral norvous and
cardiovascular systems revoaled slgniticant
resul ts for polsoe of 90 dBA, To stugy reactlon
i, neises ranglng from €0 to 90 doA at g

raote comparablo to 10-20 flighis peussing ovor
por hour worg e«posasd 10 pecpla in Tsclation
beoths, Reaction time 1o viswal and audio
signals varfod only alightiy (1-10 mmoc) for
noines of 60 tc B0 dBA ar 10 and 70 “tlights"
per hour, s comparad wlith jhe siiences
exposad control graup.  Nolso lovals of 90 dBA
(10 ovarhead flights per hour), however, cousod
a difforence in reacticon tims of 19-29 maoc,
An vven groatur ¢ faroncs of 30-36 mioc
occurrad whon The number of poises at 90 uBA
was Incrossed te 20 per hour, These resulis
Indlcato that whlle noiso lovels of €0 te 80
HHA hava a nogligitle etfect on 1he contral
nervous fystem, 90 dBA affects [t adversoly,

Effects of nofse on tho ecardiovascular system
ware alse studied, Plethysmogroms dld not
indlcato much changd dun fo naisn loeveis, puyt
pulsy rates docroasnd by 231 at 90 dBA,

The resutts of this study Indicate that ftho

rosirictlions pul ep nolse lovels in athoer

countries aro not low onough. Thelr standards '
set aviation nolse a1 a maximan of 100 JdBA R
durlng tha day and 90 qBA at nlght. The

authors rocommand a tightenlng of rostrictions

to 85 dBA In the daytime and 15 dBA &t night,
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Oddzlzl Laryngeloglcany

ul. Wschednia 61 m,5
On: EFFECTS OF FAGTORY NOJSE QN THE EQUILIBIRILM
Halyw halasu fabrycznogo na narzad rownowagi

Ini  Maieekl, J., Bardadin, T.,
Pamlatnlk ¥XVii Ziazdu Otolaryngelogow
Polsklch V Katowlcaeh 1968 g.

Warsaw, Panstwowy Zaklod Wydawnlctw Lekarskich,
1370, 352p. (p, £0-83)

The Department of Leryngology of the Firogow
Hospital In Lodz corrled ocut [nvestigations to
dotarmine tha of foets of nolse on equillorium,
Tasts were adminlisterad to 68 persons who at cne
time or encther had sutfered from equllibrium
Imbalance, Of these, 42 reacted rathar InTensely
to nolse. Far control group purposes 12
healthy Individual: werc tested. Brlof nelsos
omitted from a wee 4g mill wore used YO
detarmine tholr efiects ca werkers sufforing
from aar ailments. Thoe rasulTs show that noise
oxposuro caused vortigo, agullibrium Imbalance
and othor vegetatlive disorders in somgo of the
workers. The most common resction absorved was
oqul | |brium diffieuity. The noise levols durling
+the experiments reacned 95 c¢B.

The experimants ceonslsted of audlomatric
measurements, the Barre snd Romberg statisticet
Tosts foer equllibrlium, the Unterborg and
Bapinskl-We{le kinetic teosts, the Hollplke
calorlc tests and the rotation test. The
duratlon of all the tests was botween 10 fo 2C
minutes, duponding on the patfent's roactlon.

Cut of Tha 12 healthy Indlviguals one showed a
streng raactlon to the rotustion test. However,
none sufferad from equlilbrium imbalanca aftar
nolse axposuré. .

The 68 patlents suffered from somo of tThe
following allments: skull !njury, Meniere’s
dlsease, war Infection end deafness. The most
sensltive ware these patlents who had tahken
stroptomycin and had head injurles eor tenlere's
diseasa. All suthors concur that nolse
dofinltely affests the Innor edr and causes
irrltabl ity
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Marsralkowska EB/16

On: EFFECTS OF NOISE CN THE HEARING OF BLIND
1iORKERS

Wplyw pracy w halasie na narzad sluchu w
niewldomych

ln: Maleckl, J., Bardadln, T., Pamletnlk
Wiyl Zlazdu Orolaryngelegow Polskich w
Katowlcacn 1968 r,

Warsaw, Panstwowy Zak|ad Wydawnlctw
Lokarskich, 1970, 351p. (p, 18=21}

The Cepartmant of Laryngology of tha Acadomy of
Madicing In Warsaw canducted a study To
dotarmine whether nofse affects blind workers
more thaon nosmal workers, The test group
conslsted of 243 Individuals ranging frem 16 to
69 years of age; 99 of The group were women.
The biggest age group, from 2030 years old,
contalned 91 parsors; the smallest group
contalnad 12 pprsens.

Roascn for blindness fell Inta three categeries:
1) congenltal, 23 through 1llnass and 3} through
=ccident,

About ono third of the group had scme dogree c¥
hearing less.

The tirst tast showed that the nolsa level In
the work aroa In which the blind ware employed
ranged from about 80 to 103 dBA,

Tha next stap was to datermine to what exTant
the dllnd can tolorate notse In thelr work,
when It becemes subjoctlvely annoying end when
actually tlring.

Fatigue was felt by 20,9% of the workers,
Aga played no major role In tha complajnts.
Howaver, women seamegd to be mare affected by
nelsa than men.

Laryngelogical axaminatlons showed that 105 of
the workers manlfested otoscopic changes such
as scars or perforated aar drums, especlelly
warkars who had bean born biind.

Bejow s a chart shawlng the percontaga of the
whole group that had hearing loss, a5 wall as
the siml lar percantages of various sub-groups.
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R = Tatal group Coute of Blindnpss:
¥ = Yoman U = Accldunt
M= Man W = Congonltal
Ch = Through slckness
20-60 = Age rangu
02-015
Nagato, Y.

Ins¥itute of National Publlc Health /Japan/

On:  PHYSIOLOGICAL EFECTS FROM INTERMITTLNT
NOISE 1Y SEX AMD AGLS

Kankotsusel~-soon nl Tai Suru Shinshin Hanno
4a na Sel to Menrol no Flkyo

Rippon Kooshu Elsol Zasshi

Vel 18 Mo 10:508

Far the first timo In Japan, an exporimental
tost on physiological effects af intermltient
nolse wis carried out by sax and age with 10
man and {0 women as subjects. Flvo men and
flva woren wero in thair 20's and flve man and
flve womon were In their 40%'s, Mon and woman
carrled out tholr normal light mantal tasks
durlng the 90 minutas exposure ta infermittent
nelse In a sound absorbent room,

Tape-racordedd noise of the followlng types was
used In sepoarate trials:

1) 60 seconds of Jet nolso once cvery five
minutes;

2) 20 seconds of nelse from froight and
passongar tralns cressing an fren bridge; onco
evory flve minutes;

3} Plle-drivar noiso pulses every sccond tor
7 minutes, followed by a 3 minute rast Intervat;

4) In contrast fo above intermittent nolses, the
plnk-rnaise was pleyoed contlrucusly In the fourth
triatl,

The nolse Jovols ar tho subject's ear wore

adjusted to 70-85 dBA far trlials 1-3 and to
50~60 dBA for the plnk nolse.

During the 20 minute periods, continuous
rocordings of elec tredormagram raaction (GSR)
ang fingur plethyseogram waro taken.,  The tera)

numher of loucocytas, aciduooytes, and basooytos
in venous blcod wory meacurnd 30 minutes bofore
and lemodi ately af ror tha oxperimaat,

Quantities of adrenalin, noradrens!in and
urcpapsin In the uring wore msasurod 30 minutes
bofore and 120 minules stter the axperiment,

Tha results were au 1ol lows:

1} Rogurdiens of ses ang oo, degren of
discomfort was hligher when the nolo lovel was
85 dBA than 79 A,

2) Rogardluss of sox and agqa, rabking of
discomforl from intermittont nolsas, €lassifiod
by the nolca types, was arronged bn decroasing
order: jet nafsa, plio=driver aoloe, trolo i
noisn, and plnk nolse,

3) Excapt tor atectrodermogram reaction (GSR)
and change In pulse frequoncy, the greater
physialogical offects wore In fomsles and in
youhgar subJocts. Effacts included: highar
troquoncy of pulse contraction In flingoers,
Incroase in total leuwcacytes, docrease In
acldocytes and baspcyros, and Incroase in
adronalIn, noradronallin, and uroepepsin in the
urine,

4) The GSR fraquency was highur in mon and oldar
subjects than In women ond youngor subjocts.

5) The pulse frequency change was highor in
youngur sub jects,

02-016

Catteroau, P,

Ecalo Natlonale V01Ufinalru do Lyon /France/ i
2 Oua‘l Chaveau, 69 Lyen :

SCH1C BOOM EXFOSURE EFFECTS 11.5: EFFECTS
OH AN TMALS

Journal of Sound and Yibraticn

Vol 20 No 4:531-534, 1972

The prassure waves produced by supersonlc
slreralt couss variation of pressuru on znd
In the ground which aro audlbla s tho sonic
boem.  The nolse cin Intluence the behaviour
of tarm and wild animals whife the variation
of pressure In itsolf could eventually causo
physlapathological dlsorders,

The ovaluation of effects of sonic booms on i

the hatchabllity of chlcken eggs was ctudled
at Whita Sands Proving Grounds, The partlcutar

70
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501 of eqys exposad tor tha full poriog
roculved ovor 600 booms., 1t had a hateh of
84.3% lcontrol B4.2%). An extensive hatching
falluro of Dry Tortugas Sooty Terns has boen
tound, Fwo roasony as te tho wtiac)n of tha
becoms wero suggestud; death of the embryos
after abondonnent of the colony by the tarns
in panle t1ight after exposuro, or physlcal
damage to eggs nol covered by o sitting bird
ut the tira of the boom,

tnvestigations on affosts of sonfc boon
{avorage 72 N/md, maximun 265 H/m2) on fam
anlmyl behaviour and porformance wore mada In
1966 at Edwards Alr Force Base in California,

The behavioural reactions ta the sonic

booms were conslidarod minimal, Occaslonsl
Jumplng, gattoping, bellowing, and random
mavement ware ameng the caffocts neted. Tho
pouliry showod more rosponsa than the large
anlmoals, aspoclally in the aarly stages of

tho tasts. Occgasionzl tlying, running, crowding
and coworing wora neled.

French Army dogs subjected fo sonic booms with
hlgh overpressura during focullzatlon have heen
stugled. A minor effoct on tho cardiac
frequency and on the dogs' behaviour was found.
Cartuln dogs became frightenod, fled and
somotimes bocamo apgrossive,

Mink roactlons to sonic booms have received
mare attuntion than reactliens of other animal
spacies posslbly bocause these snlmals avo
known to ke rathar sensitive to unusual scunds.
Tho respenses to fhe bocoms have been raporiod
as simllar to responses to iruck trafic, snow
plows, barking dogs and mino blastlng nelse in
the oroa.

Differances In boom Intensities lavoruage 72
N/m2, maxlmum S6 N/mZ) had no elfect, repeated
booming producad no signs 2t Increased
axcltabl 1ty and reproduction In boomad and
non=boomag mink was normal ,

Wild door studled at Eglin Air Torce Base showod
na apparent rospanse to high tavel sonlc booms,
Anlmals in the London Zao were chsorvad in

1968 durlng a short program of conic booms aver
Londen. Cxcept fur a small group of young
chimpanzess, which showad & lendoncy toward
tright, the reacltlons of the zoo animals worn
negligible. Sonit booms of around 60 N/m2
caused & s1ight startlo effect among herds of
ralndesar, but only exceptionatly ware an-gaing
activitles Tnterrupted. As boom fewvels
inergased up to 200 H/m2 the reactions bocame
mora noticeable but nane of the lylng or resting
animals arosa.

Only ono sonic boem has boun examined fn detail.,
In this ¢ase, o boom of an approximate
ovarprassura of 100 N/m2 gave an overpressure
of 1 N/m2 at a depth of 15 m In the sea, A
single fish did show a briet slowlng of
heart-rote (bradycardla), [mmodlataly after

the arrlval of the hoom. Howavor, fish
troquently raspond simllarly fo other sound
stimull, and Tn particular to sounds genorated
by ships. '

3 y : i [P O VTR T R
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Stuittos have beon conductod whetre The affects ot
sonic beams on chick amgrayos during hotching
are studled In ferms ot ombryo doath or
congqonttal petlformation,  Lrperimonts wore
carrlod sut whih fncreasing boom fntensity

(100 W/m2, 300 ms wuration; SC0, 300; 1500,
300, etc.). Chick umbryos In hatehing which
ware oxposcd to throw sonic boems every scrnlng
and throe evary avoning every day (109 N/m?,
300 o; 500, 30C; 1500, 300; 1000, 300} aere
not affnctod.  Chicls {rom theso ogys wore
normal,

Concarning wild anlmals the following statorents
nay be mate with & degroo of confidence:

()} sonlc booms of overprossures arcund 100 H/nd
hava no oivect, acuta effocts upon wlld marmsls
or blrds; (2) sonlc hcoms of extram
averpressurus (above 20,000 N/m¥) may have the
patentlal To crach bird aggs, buf 'tha quostion
awslts an odoguate experimantal tast; (2)
chrenic dlirect affecis an wlld anlmals have ot
beon invastlgatod, but ne significant atiocts

af inls kind gre presontly forosaen; (4} tho
disturbance offects of sonic booms of
ovarprossures arountd 100 H./m2 on wild mammals
are prebably dnslgnlticant, hut thu respansos
af a nych groster divarsity of speclos should

pe studied,
02-037
May, D. N,

Southampton Unlv. /England/

Instltute of Saund ! Yibratlon Rescarch
Unlvarsity of Scuthampton S0% SHH

STARTLE IN THE PRCSENCE OF BACKGROUND HOISE
Journal af Sound & Vibration

vol 17 Ho 1:77-41, 1971

Sudden, or impact, nolso causes a startia
responsa In humans and may alsa cause stortle
Inducaoy mocldonts. Noisy sanic booms aro
cxamples of Impacy nolse which can disrupt
Tha domestlc and worklng environmont, os well
a5 quiet environments. A question arisos as
to whether backoround noise lahibits or
tacllitatos tho sicrtle response In humans
whon startle nolse occurs,

The arguments tar Iehibltion of the stertio
rasponse by background nolse are based on n
hypothesis of auditory and otner masking. The
impact of the startle noise Is theorstically
lassoned [n affect [n the presence of stoady
buckyround nolse,

The arguments for facilitation are based on

tindings by Hoffman and Searle that background
nolse fncresses startle in rats, This Is

PRI
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pozsibly True boruuse sTarfle 1$ a response
To & potantially dangerous stlmuius, and
could bo greator In & stimulus of glven
Irtonsity the mare lnaudlolo land giffleult
te Interprat) o background nolsa can cause

rha stimylus to ba,

Since an objective of tho study was to begln

fo asse65 3 workor's susceptibl |ty tao senlc
hzom aecldants dorlved from Involuntary limb
roveranty when ha |5 stertied, +he Indlcant

of sTarrie used wes » reasure of controi
procisian parformance In the sscongs Immeclately
te!lewing an Imoulse. A pursult Tracklng task
was devitod for the exporimont,

Tha Lackground noise usad was essentlally
whiTa rolsa of 72 or B4 dBA; without T,
Thars was a general background level In the

reem of 45 dBA, which In Itself was cr ere
2 background lavel, The four startle wil
waré nolse bursts of 105, 112, 114, or 117 48,
with a duration 1lme of 40 ms, Tha slingie

startle stimulus wis applled st the 4 minute
mars at & paint In the task cycie that was
fdantlenl for all subjects, the Instant at
wnlch Tha tesk cyelo was masterad,

Startie was deflnod oparationally as hang
accalerstion measurod from positive pesk to
negative pozk in the task cycle [mmedlataly
tollowing the Impulse minuc 'that in the
task cycla Irnecdlately bafers the Impulsa,
The task cycle was 1.8 sec, A parled of
assentlally rhis length has been tound to be
of Intarest In ovaluating The affacts of
startle on control precision 1aske,

For startle, the effoct of tha bhackground
favels was as follows:

TADLE 1

1d8A) 45 12 a4

Bockground lava)
2.78 1,82 Q.65

"Startie'

A significant valup was obtained from tho
rasults, Indicating that background aolse
doos Inhlblf1 the startie respense |n humans,
Cenvarsaly, the quleter the background, tho
graater the startle amplltude will be.

03-00)
Larenz, W.

Martin Luther Unlvers!tast, Halle-Wlttanberg
/East Garmuny/

Halla~Wittenbarg, Leninaliee 18
EasT Gormany

AUDIOLOSICAL INVESTIGATIONS OF THE MASKING
EFFECT OF AVIATION NOISE

Audlologische Untarsuchungen Uaber dan
Masklarungseffact Durch Fluglserm

HMonatschrlft tuer Ohrenhallkunde und Laryagos
Rhinolegle

Vel 103 ho 110:438-44, 1969

A partial review of the |lterature on spasch
tnterferenca level 1s glven, Tho work falls
malnly Into ¥ categerfes: 1} ¢l fferences In
The required amplltude of specch under varying
nolse condltions (20 dB ovar varlous aircraft
nolsas, 40 ¢B under the nclsa of & comprassor)
2) Charactaristics of the masklng offect Itself
{for example, |fnear up to 90 ¢B, Irregular
Tharesftar; degroa of masklag by low and high
fraquency tones, both complex and pure),

3} tho degree af masking permlssib'a under
varicus communication condltion (for examgle,
normal convarsation and trafflcl.

Two 58Ts of expariments wera porfarmod., !n
the f1rsT the nolse of 2 sparts planas and

& hellcoptor was comparad with white noise by
determining syllable intalliglbilligy at & nolse
laval at 95 dB and spaoech lavel of ¢ dB,

Intalilgiolllty with the 3 alrcraft nolses was
apecut 901 and with white nojse about 68,

In the sercond experiment 3 heuring protecticn
davicas replacod tha white nolse. The avlaticn
nolse was 110 dB and the speech [evel was 9% dB
In one tast and 10C d6 In ths second test,

Intel tigIbli Ity preved to be sbout the samy wlth
and without the protection devicas,

03-062

Ven Glerke, H. E.
Hixen, C. ¥,

Aoraspace Research Lebs., Wright-Pettarson AFB,
H

HUMAN RESFONSE TO SCHIC BOOM IN THE LABORATCRY
AND THE COMMUNITY

Journal of the Acoustlcal Seclaty of America

Yol 51 He 2:766-782, 1972
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Prosont day astimales regarding tha
acceptabi ity of senle booms by man arg
dorivad from various cbeervarions,
overflight programs, wnd oxperimunial
finld and laboratory studles conductad
poth within and outside the Unitad

Statos, Tho loudnest and annoyance of
irdividual booms and thalr dependenca

on tho boom averpressurc and pressure-time
functian as wall as 1he conplox roaciion
of individuals, groups, and comrun{tlus
exposed to sonic booms of vaeried maghltude
and froquency aro discussed,

The fow oxporimonts avisllable proving that
oven sonlc pooms of the maximum Intonsity
prosently fesslble do not prodeco diroct
madlcal jnjury aro doscribod. DBased an

the Tntegrated body of results of rocent
physiotogical, psychoacoustic, behavicral,
and sociglogical studies In vartous countries,
estlimatos of the effects ond accoptabi | ity
of rogular, {roquent suparsonic commorclol
ovarliand flight schodulns ara prosentod dapid
dlscussed In. tarms of atreraft npolso
poliution in general, and of potontial
cortl flcatlon af alrcrott wlith rospect to
nolsa and sonic boam.

Findings support tho current pollcy that
commercial suporsonl¢ transport airgraft
will not bo parmltted to fly ovar the
United Statos unloss and untll the ncise
factors aru brought wlthin accoptable
Imits.

03-003

Richards, £, J,
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‘

Loughborough Univ. /England/
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SOUIC BOOM EXPOSURE CFFECTS 111: WORKSHGP ™

Journal ef Sound and VYibratlon

Vol 20 Mo 4:54)-544

The expesure to sonic boums Is o now focct

In tho envlrcnmant, The most reactions In

mon aftor oxposure to the sonlc boom woere
fdontiflod by The workshop as startie, slovap
disturbance and annoyance, It was pointed cut
that there arc othor stress roactions such as
Incraasas |n the excretlon of stress hormones,
cardlovaszular, gastrointestinal and contril
noryous systom responses.

The commonly usod expresslon “startlo" was
found to be poorly dafinad and otten confused
with orienting respanses., |t was considored
essentlal_to_ devnlop criforia to_dlztlngulsh
hetwion startle reflexss and erianting

3

ruspensas, sinco their effocts on performonco
zould po quile different. Minor stiecis en
purfcrmancy wern reporfea to occur at Indoor
boom peak overpressuros as low oas G N/m2

but those appeared rors {lkaly to have
rasulted Trom tho lg'r[‘nn'!:ng_‘_[g;,;mn;_u_mmcr
thap, the r.1:1r]’_]_g,_mf]ux. tomantary Impairmont
of portormance on complex porcoptual mtor
tisks may occur cstter exposuyre to beoms

of madorate peek cverprossure, buf is lass
tikely To hove slanificant affocts con
comparatively uncarpllcated Tasks such os
driving,

The gtfect of the sonic boom on slocp was
consldored to be of groat importance, Soweral
studies show that steop |s disturbed at boom
ovorprossuras around 30 N/n2 undor laboratory
condltlons,

Data so tur accumulated indiceta tha prosonco
of groups of high sansitivity or rlsk In the
peputation, noatablie ulderly pecplo or porsons
with a neuratlc prodisposition, Concerning day
tlights cstimatos of the number ot day sloopers
In diffarent communlties were cohsiderod
essontlal,

In the nomlpal peak boum ovarpressure

rango of 60~100N/M2 tha indlviduals might hear
fawor booms Tthan they aro exposen to, Boons may
be maskad by beckground noice or decreese below
porceptiblo lovals when penetraring through
atructuroes,

The arlmal roactions encounterad after cxposuro
to sonlc tooms secn to b |lmited to short
pericds of alerting and origntlng rosponses.
Thix workshop agreed thet results from srudies
on domastic or seml-gomastlcated animals woro
rolatively conclusive but addltional studlas
would be roqulred,

A goneral conclusion reachod by tho group
working on structures was that damage 1o primary
structures in bulldings in good condifion is

not to ba expucfed. The typa of damago that
octurs s mostly supoerficial and often connected
to already oxisting stralns in the structure
itsolf, Altthough tho damago in [tsel! is
tachnlcatly unimportant, its psycho!ngical
consequoencas In tarms of & eritorion for
annoyanca reacticons should not be
undorastimstad,

Based upon tha avallable informatlon on boom
effocts in the df fforent arvas of concern In the
workshop the followling suggestlon for gonoral
senle badm gxposuro critariao for outdcor
roactions has boen complled. Spoecidl caution
should be exercisad concerning tho oract
classificetlon of startle bocause this

reaction has shortcemings In terms of
dofinltion,

The conclusion was that whoreas the neminal
poa¥ ovorprossure would be wdequate for certaln
types of responsos, fho pressurd rise time, the
dRA fast feva) or other toachnical paramaicrs
mlght be mora sultable tar other fypes of
etfocts, In order to fecl(ltato the comparison




P

03-004

1
'

PSYGHOLOGICAL & SOCIOLOGI CAL

totween rosults from difierant research prejecis

the ncod for a comon reforance nolae signature
was oxprassod.  This could be In tho ferm of
elther a burst of white nolse or some aihor
sound and should be included in all human
oxparimenis,

The nature of the vibratlons of Ivose objects,
particularly the socondory rosponse, and the

mathee by whilch such response creatus sound from

shalvos, fablos, otc., shautd be oxomlnod,
Thoro is some ovidenca thot aural utimuli
supported by visual stlmeli, for exampla,
amp 1 {lod apparent movenants by vindow

retloctions can creste foar and onnoyonce,

Concerning field srudles, tha opportunity
should ba takan to poerform studles {n araas
whera sonic beooms occur regularly and arge
exporicenced a5 part of rormal daily lito.

A prablom doliberately avolded during the
discyssiony was how selentific Information
cencarning sonlc hoom eficecis should be
conveyoed 1o the decision~makers in society.
Tha {ormstion of reprosentativo groups with
sufflclont technlcal axportise moy provide
an alternative ta tha situation in which
sclentists foog information Inte a
bureaucracy which procosses data and torms
declclons by It5 own unknown standurds,

03-004

Jansson, E,
Ka]land, A,
Paccagnella, B,

ANNOYANCE REACTIONS TO TRAFFIC NOISE N
ITALY AND SWEDEN: A CUMPARATIVE STupy

Archives of Environmonial $Hoalth

Vel 19 No 11:692-099, 19469

A comparative sjudy was mado of subject|ve
roactions o traffic noise in Swedish anyg
Itatian block-stylo nultlfumity deed |l Ings
situsted on elther sida ot highly travalod
urban strests. Varlables such as rood wldih,
walbl thlckness, yesr of constructicn and
traffic compositlon ars describod.

The dBA scalo was preforred to other mere
sophleticated prodlective methods, Moasurements
Inside residences wero made wi1h windows apen
and closed, and a standard dovlatlon was
calculated,

For all, but one, vohlcle type and for windows
open and closed, the mean vatuss In itoly
excoeded those In Sweden;’ for passungar cars
the diffaroncaos woro 8.0 and 5.4 dBA for
closad and open windows, raspoctively.

74
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A concurrent ascclological study maukod o sTudy
of gunersi ol Titudes loward living condltions;
ome af the problens bere wai the variety of
Italian words to vepress gegroes of irrlietion.,
[t fs notug that the results may bo duo elthor
to inadugquacies in fha queationnalre or

fo uxpcsure irselt.

The fallowing oboervations werwe:

17 With the exception of public plecas, all
sources of nolse woro notlced mare by fha

cltizons of Stockholm than Furrars; in the
case of motor vehicle nuise, the rores were
anag 633, rospoctively.

a2

2} 0t those who noticed traitle nolso, tho
rospective puorcontage ¢f those who ware
disturtnd vy 11 ware 61 and 49,

3Y Ot those who felt themsalyes disturbed, The
purcantage aof thowe fouling groatly disturhed
ware 23 ond 213,

4) 0t all raspondents In Slackholm, 70% thought
Thelr noighbors ware probably disturboed by
traffic noine, in foerrara, 50%,

It ig concludod thist “"data obtained from
annoyanco studlas in one country aro valid
in other countrins without corroctleons.”

Q5-005
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L Mori, 5,
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EDUCAT IOHAL EHVIROWMENT
Kyool ku Kankyoo
Koogal: Yosoku ta Taolsaku

Tokya, Asahl Shimsunsha, 1971, 291 p.
(p. 145-164)

S

Tho Japonose Minlstry of Education made a
nationwldo survay of oducotlonal onvlromments
In pubilc elemintary znd middle schools, Tha
survey covered 8,230 schools (23,3% of total
schouls in Jepan), Many hod nolso, alr
pollution and trafflc satety problems, The
sourcas of nelse are, principally, autemodflos,
but atso Jors, tralns in the elties, and
fuctorles. This survny was basad on the
teacher's vlew of tho oducatlonal envirchmznt
in the 2,210 schocls affectad by nolse.

The survey of students' opinlens of tho
educational enviromment Included 108,000
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Fth grado students in G253 schools In 13

major cliles, About 201 answered thil

tho envlronmont In thoir school vicinitics

was “bad" or 'wery bad.'  Holse was purtlcularly
mentloned, with strecl noise as tho worst
source of pelluviion.

The Osaka Educalional Rosearch lnsfituto
myasured actual noise lovels In "nofsy”
classrooms (Group A) and 107 "quiet"”
classrooms (Group B) in 67 schouls

In Osaka, Mean values of noiso levels for
Group A was in tho 58,8-60 aDh range with
windows opon and in the 54.6-50.8 dBA ranga
with windows cfosod. This means that B80% of
the "notsy" classrocms excosdod tho
anvironmontal stangdard {55 dBA} designatod
by tho Minlstry of Education.

School chlidean 1n The 5th and &th grades in

40 classreoms woere questionod on nolse, with
1,448 from Ypoisy" and 1,552 trom "quiaet" rocms.
Holce botharad 0% of them. Only 6.3% sald
nelse dld not beiher thom.

The quostionnaire responses showed the fol lowing
problems in the students:

Emofienal irritatlon:
(1) can not listen to teachers caimly;
{2) bocome irritaied or angry:

Motivation:

{1} wish that the class pariod were over soon;
(2) do not went to study any morg;

{3) foel Iiko shoutlng;

Disturbance of montal work:

[1} offen moke mistakes In matnomatics
problems;

{2} spend more time on solving probioms;

{2} ran nat ramamhae once memeri zed Japaneseo
charpctors (or ditfleult to remombar};

{4) while answoring teacher's questien,
forgat the last half of answar and theroforg
can not glive a complete enswor;

(%) can not complete thoughts |n compesitlon
cless;

{6) find It dlfficult to grasp contoents in
reeding;

Speoch Interforence:

[1) misunderstand what tvachers aro saying:
(2) ean not hoar classmate’s answer to a
quastion from the teacher:

(3) have 1o sheut to the toeacher for him to
hoar;

(1) durlng class parled, classroom naturally
btecomas naisy;

Physlcal influences:

{1} when caoncentrating on [lstoning, hacome
absent mindad or geT hoadacho;

(2} becoma fatlgued earty;

(3) becoma sleepy snd distressed;

(4) experlence ringing In the vars,

The Osaka rosults Indlcate a cloar carrolatian

batwoen nolse tavel and speach interferance.
In tegaching, nermel nolse level cof a teacher

Camama —
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In o normal clussroom messurad @t a distange
af 0 maters from tho leacher |s 65-66
dbBA. Therotore, tho nelse lavel In tha

Glassrooh should be bolow 60 aish, bui Since
463 of the 1etal clty classroom: have nolso
levels of mare 1han G0 dBA, the teachers

must raise their volces up to the 70 diA
loval, Tho teachers must therefora do a great
doal of shouting, which can ba both fatiguing
and emotional Iy upsotting,

A study by Eyoto City of 572 students in tho
Sth and 6th grades found a sgrious efinct of
nolse on mantal performance (oaleulation,
mamor]zation, cruatlve_work and undurstandingl.
The TETda=Rrapelin consus method was usad in
this test, The study roveais that nolse
incraasos mls RO 4nd TEwets Tho benatleial
cffechs of rocess .  NoTse a8 a causative factor
o mistakos was 1.3 times more fmportant
than othor fuctors, snd the higher tho neise
levot, 1ha groater the numbeor of mistakes.
The study also rovealod that when tharc was
excessive noiso In tha outdoor recoss
envirommont, tha recess was only 921 as
beneflclal as o rocess In a guleter sefting,
There was alsc a trond of Ircreasing humbor
of mistakes aftor recess. Working etficloncy
at first slightly rose (ihls wbs consldercd
10 be the rasult ot conceniratiun ca monial
work) bul decruasod drastically atter 25
mlnuios,

Prof. Tama of the Qsaka Educztional Univarslty
studias nolse oftocts on students' mntal work
In the ¢lassroom by ropraduging taperocorded
automobile nolsa. Tho speaker was suspanded
irom the clasarcom celllng, and produced a
lavel of 70 dB8h In tha roem, Children In
anothor classroom with a nolsa lavel of 45
daf performad the sare Tusks, The rosults
revoal that for such compilcated mentol work
far children as Judoemant, reusoning,
conpas | tlon and repreduct len of nymbars o
maihematles, students (n the 70 dBA
classroom scorag miuch [ougr Than those In

the 45 dBA ¢ - Only fcr The
roproductlon. of lapan

The Tokyo Antl~Pallutien Study Comrmittee for
Elamentary end Middie Schools made a similar
study of 18,000 studonis In 651 schools
throughout tThe country and reachod similar
concluslens,

03-006
Stephens, 5. O,

Madlcal Rosearch Council,
Cambridge /England/

HEARING AND PERSONALITY: A REVIEW
Journal of Souné and Vibkration

Vol 20 Ne 3:2B7-798, 1972
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Two groups of pnrschnality invontorlvs have
boen ropoatedly tound to inftuonca o varlety
of sudltory meagures, Thece groups may be
roeforred to as ‘tho i{n*roversion extroversicn
group of moasures and tha anxlety group of
maasures, respoctively. The intraversion
qeoup may bo rogerdad as contalning the
various latroverslon-extroversion ccales, and
scdles of impulsivenusu, roacoptivity, and the
sTrongth of the nervous systom, atl of whigh
have been Interrolated, The anxlioty group

of measures moy bo roegarded as comprilsing
the varlous scales of anxiety, neuraticlsm,
ogo-strongth, and failurn-avoidance motlvation,
&l | of which aro again Intorrelstod, but
show wery |Ittto ralationship To the
Introverslon group af scales,

Thero Is some ovidonce to suggast that tho 2
groups Influonco dlfferent aspects of uudiiory
perceptian, perhaps respectively related fo
di iforent parts of the auditery psthway,
although soma Intoraction of scales within
the 2 groups and cortain complex oauditory
magsures has been shown to occur. The
introvarslon group of scales has been found
to influgnce loargely the overall level of
arousal, the variabi!lTy and perhaps the
zensltlvity of the detectlon machanlsm,

and fundamental rosponses to neisa, The
anxioty group of measures, on tha other hand
appodrs to be reluted rather 1e Tne subjoctivo
ragsponse to noise and also tho tho various
autonomic responsas ovoked by thoso stimyli,

The relevance of thess perional [ty measures
to psychoscoustlcal testing may bo regardad
as threefeld., Flrst, In the context of
ondoavoring to assess aspncts of communlty
rosponse to varlous noise nulsances, [t [s
impartant to ensure that tho sample of
subjocts selectod Is representative of tha
antire populstion to bo éxposed to tho noise
and dees not comprise Just the most sonsitive
or the least sensltive group of tha popufatien.
Socond, in z dlagnestlc rontext Tn which 1t Is
essagntial to have relieble moasures, it is
useful *o have somo indlcation a5 to the
degroo of reliabliity which can be atiribured
to the rosults glven by cartaln Individuals
and to distingulsh the Individuais who mlght
require more Sophlsticated test procedures in
ordar to preduce rollable resutts, The third

ond final aroa of rolevance la in more valld
deternl natlon of the alfects of varlous
stimull which, may produce a decroment In
performance among the Introverts ang an
Incramant ameng the extroverts, 50 rosulting
In no apparent change when 1ho maan rogults
far ‘the wholo populatlon aro consldered.
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SOHIC BOOM EXPOSURE AND CFFECTS 11.2: SLLEP
EFFECTS

Journal ot Sound and Vibration Rusacerch

Vol 20 ta 4:511-517, 1972

Laboratory Studies and social surveyn havo
provided partinent Information concerning tha
auhoral problem of sonlc boom |nduced sloop
Interferance, Seclat survoy dela indicate
claarly that sleep intorferonce Is on Tmportant
human responsa alemont in comnun|ty reaction
fol lowing oxposuro 1o sonlc booms.

Two variablos associatod with pattorns aof thuman
slenp whlch may dotormlne whothar or not
awakoning to a stimitlus will cccur are
accunulated Sleep time and sloop Stagos.
Awakonlng in rospanse 1o a stimulus sppears
mare llkely to occur with accumulated sloop
+imy. Awaokenling throsholds appoar to bo lower
in Stagos RCM and 2, than In Stegos 3 and 4,
both for ordlnary neise and sonic booms,

A major factor contributing towards difforencos
In awakonlng thresholds from ordlnary noise

or boom oxposura |s ago, older people boling
moro easity awakened., Tho quality of sleop
appoars to depend upon tumporemant, hoalth

and rosponsivonoss to sound during sleop.
Evidonca suggosts that women ara mare eoasily
awakened than man,

Stimuli with tittic or no Informaticn content
for the sleopor are lass likely to induce a
responst than o silmulus having Somo
significance: o.g., his name, With repoated
exposures habituation te sounds ogcur,
particularly whon sounds are reqguler, frequent
and not tomporarily assocleled with any
subsenuont noxlious evont, fxperimntal data
stggost that adaptation to the laboratory
env|ronmont 1s stlll prosent after sovoral
consecutive nights of exposure to sonlc booms.

In the range 25-300 N/m2 (as measurod outdoors)
chlidren arc ralatively Insensitive to simulatod
sanlc booms whilo middle-aged people awaken to
about 30f of the stimuli. Young mon arc
awakenad by 10-30% of stimull depending upon
The axperimantal condlitlions and Tochnjques.

Thare is Insufflciont evidonce avalltable 1o
Judgo the ofioct which axistlng environmental
nelses have on sleop patierns and haalth in
the population, A timited study was porformod
In Swadon whero o community was gxposoed to 7
sonic booms on |rreqular doys during a threo
month peried, The reaction was evaluatod by
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using a postal quastionnaira on 220 persons.
Mara than 20% of thls rendem s=zmzlo of thy
population had heard all tha tooms and about
40% Indlcatad dlfticuttlos In returning to
normal slecep,

Standardization of experimental Technlques
among laboratories |s necessary, Simulaters
tar sonlc boom slsep resonrch should ldaally
taka account of beth the acousTic and the
vibratory rasponses of typlcal bedrooms, The
ocoustle response charactaristics of the Incoor
beom produced by 1ha simulator should he
specltled and messured. [t s rocommanded
that certaln £EG measures of slesp stage he
obtalned. Response freguencles To stimull
occurlng In thase stages should be doscribsd,
and |t possibie, the time far returning to
slaep fal lowlng an awakenlng by nolse. It

[s proposed that at leas?t ona standard noise
ba usad during each experiment. FPressntation
ot thls standard stimull ¢ould be made to
correspond to estimated fllight schedulas.
Parsanal Informatlon must be obtained for
pach supject, Sleep questlonnaires and
subjoctlve tests fo assess farlgue, sTress,
etc., are falt to ba vary good indicetors of
sleep dlsturbance.

ExIsting informatlon Indlicates Tthat the
behavloral and attitudinal reactlon of a
communlty to nolse may be pradictad with
roasonable accuracy onily by comblnlag the
ennoyencs due to the noise In quastion with
the total human reactlons to other nelsas
In tha anvlrenment,
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Yoshikal, K.

Hingasaki Unlvy, /Japan/

Dopt. of Publtlc Health, Negssakl lalv. School
of Medlcine

ON THE INFLUENCE QF CITY NOISE AT MIDNIGHT CM
SLEEP

Shinya Toshl Soon No Sulmln NI Oyobesu Elkyco
Nippon Kooshu Elsel Zasshl
Vol 17, No 8:423-426; Ho 9:445-448

Trattic nolse from midnfght to 4:Q0 am

In Nagasak] Clty was maasured with equlpmoant
conferming to J15 2B873) equipmont. The
number of outdoor moesuring polnts was 247
In resldentlal areas, 48 |n commarcial aroas,
8 In seml-industrial areas, 8 In Industrial
arens, and 40 In heevy traffic regicns; or a
total of 3% messuremont locations. Duration
of maasuremants was two months,

PR T

The communlty's annoyance raaztfons (ralating
10 9igop alsturpance) wara inves*lgeted st the
sar tima by telf=checking questlionnairos

for 3,493 residents In the viclinlty ot the I51
placas. Moan valuas of nol&a levals wara
calcuinted for each point after the 104

{owest readincs ware thrown out, Tha lowesT
values cf theso moans were 59 ddA ter The
Industrial aroa, 65 gBA for seml-Industrial
snd ccmmarclal arcas, and 50 dBA for regldantial
arnas,

Qt the rosidents (1,110) Investlgatsd In the
clty, 32% complainad of annoyence, ralating

to sigep disTurtanca frem stroet nclse. Their
corplalnts [nciudod lengthoned tim tor falling
asnep, waking up In tne mlddle of the nignht,
raducod waking tlme In the morning, and
drowslness durlng daytime boacawse of lack of
sluwp the algnt before, OF these 1,130
rosldents, 686 residonts |a 1ho residantisl
arna (28% of reslidents In thut areal, 206

(40%) In the commerclal area, snd 62 {5C%)

in tho semi-Industrial wrea were disTurbed

In Thuir slecp by tne strost nalso at midnlight.

The degroe of the annoyance reacflons wms a
function of valume of trattic on nearby rohdr,
Tha sl2e of roads in Japan in cecrassing crider
Is: natlonal, prefactural, munlclpal, an:
privata.

Fltty percont {101 residanys} af the resicents
In the vicinlty of the natlenal road In the
city wora anncyed by nolse, So were 42f (602
In tha vieinlty of o prefectural road, 32%
(787) In the vleinlty of clty streats, and
21% (132) In tho viclnity of a private road.
Thirty parcent of the resldaents In the clty
sufferod sleep dlsturbenta when the madian
lovel of the Trafflc nolee was 40-49 dBA.

At a modlan level of 5559 dSA, apoul 50T

ot tha recigents compialned of sioep
dlsturbanca,

C3-009
Lukas, J. §,
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AWAKENING EFFECTS OF SIMJLATED SOHIC BOOMS
AND AIRCRAFT NOISE OM MEN AND WOMEH

Journal of Sound and Yibkratien

Vol 20 No 4:457-466, 1972

The uffect of sonle booms in tha light of
potentlal SST dovelopment on a sloepling
popultce Is discussed,
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In Tue Course of suveral studies, 22 malo
and fumale subjects, ranging in uge trom
S-75 yoars, ware subjocted while asleap
e sirufeted <onlc baoms cquivalent to
84 dbA, and to recurdings of subsenic
J&T tlyover nulse equivalont 86 diA nuar
1ho subjoct's ear,

Resul b &t thase studias show genorul
patterns according o agqe ond sex.
Children axniblt fho jeast awakanlng,
whilo oldor pooplo tens to be asakened
mast oasily. Individuals wvary groally
withln common age groups, with middle
aged men with high sensitivity iwnkaning
about 20% mora trequantly than old man
with low sensitivity, Subjects waro must
prona 10 awakening during <loep stagos

7 and REM,  Womun were founya t3 bo more
senstlvo to nolse than men, In addiTion
to belng awakanea ruch mora early Ly
alreratt flyover nolse than by simulatod
sonic boams,
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Myasnikov, v, I,
Kozarenke, 0. P.
Yokaovleva, |. Yo.

Alr Force Systems Command, Wright-Patterson
AFB, O

Farealgn Technolegy Div,

PECULIARITIES QF HUMAN SLEEP UNDER COMDITIONS
QF CONTINLOUS PROLONGLD INFLUENCE OF
BROAD-BAND NOISE OF AVERAGE INTENSITY

Springflold, VA, N1IS, AD 596500, 1659,
t7p.  HC: $3,00, MF: 95 conts

5tudies wero conducted at The Garbov Labaratory
{USSR) on the eftecls of brood-band nolse (2000-
12,000 Hzd of 75-78 dB Intensity on sloup and
tha dranstional stata between sleep and
wakefulaess,  Ten healthy subjects agad 23-26
years old ware exposed to the nolsa contlnuously
up %o the cnset of sleep (10=12 Hrs,) and *han
throughout 1ho sloep. The reasen for the study
was that Soviet cosmenauts, Including Nikoloyev
and Tereshkova, complalned +het *ho nolso of
the spacaship cabln ventliating system (76 dB,
frequency spectrum B00-2000 Hz) Intorforod with
thelr rest, although other cosmonauts wora

not disturbed, Likowlse, nolse jn Gaminl-5
periodical ly intorterod with the sleup of
hrorlean astronaute Cooper and Conrad.

RuacTion ef the subjects 1o the nolse varied
during the pre-sleep pariod. The broad-band
helse led to the devalopmen't of drowslness

In cortaln subjects and fatigue loxpressad as
tansicn, Irritabloness, and absence of decire
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fo work) in wthors, Latent puriod of motor
roaction Incroaswsd, as did threcholds of
auditory sensitivity,

Slx af tho ton subjects fall asloespy quickly
{7-2% min),  Throo subjocts ionk longer than
72 min, but in only one case was this gtoearly
aftrivutable 1o tha noise expusure, Quality
of sulsaquent sleop was rolated to how
quickly a subjoct full aslovp,. Most of those
who tell asleop rapldiy hag strong and docp
sleop. Thoie who did not, had suporficlal
sleon with fraquont wakenings.

A direct relatianship was ohservod betwenn
routaratlon ot awdltery thresholds and the

nual ity ot the sleep poriod, rFor suhjects

with good sleop, a lower Ing of 1he ayditory
Throshold averanging 15-35 dB was obsorved in
comparlLon 16 threstold bofore shonp, tostifying
To tho rastoration of the auditory analyzar
durlng sleap,  Sublects who hed, in thelr
opinton, poor sloap ware obsarved 1o havoe
Ingreases in augltory threshold af 15-50 ¢03.

Canclusions are: (1) tha stay of men In a nolsy
setting can disturb the quality of sieap;

{2} unoqual auditory szdaptation to dlfrerent
{requenclos can make broad-band noiso seam More
unpleasant te cosminauts In flight;

{%) the dogren of restoratlion of disturbod
tunctions of the audltory analyzer s diroct|y
dapendent on quallty of slhoop;

(4) capaclty to withstand continuous noiso woll
should b3 a ¢rilitarlon for soiection of cosmanauts;
they sheulc ko able to sloop wall, and also the
audl tory anslyzer shaul ¢ nave quod adaptation
a5 wali az sensitlvity ta tones and spouch

signals,

C3-01
Dobbs, M, E,

Stanford Resnarch Inst, .
Monlo Park, CA

ZIp 94025

Qn: BEHAVIORAL RESPONSES TO AUDITORY
STIMILATION DURING SLEEP

Journal of Sound and Vibratien

VYol 20 No 4:467-476, 1972

Although much rosearch has bean concerned wlth
numercus aspucts of sleep In mun, 1ltTle
axpor Imantation has bean carried out to
avaluate the long=torm physlologlcal and
bohsvicral eftocts cf slesp disruption That
mlght occur |n response to audltory stimull.
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11 Is gonerally agreed that sleop consists of
five rofativoly wall-doflnnd stages during
which pocple respond ditforontly to varying
lovels of sudltory stimilation, QOurlng a
normyd night of sleep the cycle of flve stages
rapoats approximataly overy 90 to 120 min, with
decroasing omounts of stages I and 4 and
Incroasing amounts of rapid vye moveman! (REM)
the as the night progresses.

The audltory awiakoning thresheld (AAT) s
dafinod as @ moasurce of haw much sound
stlmulation is roquired to awakon the sleeping
human subjoct, Soveral variables are
gsseelatod with the AAT. Amang theso aro
stimulus Intensity, sleop stage, subjoct

di tfarences, accumulated sleep timo (and/or
tima af nlght), amount of prior sleop
deprivation, and the amount of past
oxpariance wlth the test stimuil.

I+ appoars that the awakoning thrasholds In
stage REM and stage 2 are simliar If the
audltory stimull aro "meaningful'. A porson in
some stagos of sloep can discriminato amang
audltory stlmull in torms of thelr personal
significance and can "liston" for certaln souncs
whlie asleap and at tho seme *ime Ignore others,
Thora may be some habituation to succossive
stimuil. Studies have shown adaptation of a
behovioral awakening rosponse whon simulated
sonle beoms and Jet aircraft nelise woro
presentod over several tost nighits,

Both the physlologlical and the psychologicai
consoquences of sleep-disturbing audltory
stimuii ara greater for old apd mliddle agad
porsons than for those of college age. Tho
cycllc pattorns, whlich aro clearly deffnod In
younger subjects, becoma Interrupied 1n the
elder subjects, with less of stages 3 and 4
and Increasing amounts of stages 1 ane 2, A
lenger period for edaptation to laboratory
condltions s roqulrod for the aged than for
young adults. With [ncraasing age, REM timo
Is reduced.

In thls exporfmant it was found that the sleep
of childran (s essentially unaffectod by oithor
slmulated sanle booms or subsonlc jot fiyovar
noises ovor Intonsitlos from 0.03 to 5.01h/ sy
ft (30,18-129.50 N/sq m) for boems and 101

to 119 PNAB for flyover noises, Partlal sloop
deprivatlon expariments have shown that short-
and long-term sleepoars have equal percanfagoes
af REM sleep. |t appears that REM sleep
duratlion ad)usts to length of steep,

QOldor age groups show greater performance

decremant with Increased sleep disruption than
do younger 250 groups.
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VEHICULAR NCISE

At: Amarican Assoctation for tho Advancenant
of Sclence, 1389th Maoting, Philadolphla,
DEC 29, 1971

tighland Park, 1L, Chryslor, 1971, Sp,

The Automonile Manufacturor's Asseclation
sponsored o rescarch projoct concornlng tho
aanoyance due to moter vehlcles, Tho heaart
of the research project was a social survey
In Boston, Detroit and Los Angeles and
physical maasuremonis of communlty neiss.
Tho Intervicweos who clted anngyance with
vohlclo nolse wore usuzlly at home; they
woro annoyed prodominantly In the ovening or
during the night; and 228 of the respondants
ware annoyed because of sleep interferonce,
Puopiv ware most ly annoyod by automobllas,
than notorcycles, dlase) trucks and busos,

Ancthor part of the research projoct related
to the subjoctive rosponses with measured nolseo
lovels in the arcas wharo the respondsnts
Ilved. Cnly a third of tha varianca in
arnoyance could bo accounted for by lhe
lowdness level. Fectors othar than the
amp |l [Tude of the nolse ware Imporfani., |t

was also shown that the peak nolse levels
carralatod wolt with the respondents judgomants
af nolsingss. Squoallng tlres, drag raclng,
bad muffiers or athor operidtor controliod
actlon wore consldorod the most annoylng nofse
sources.

It would bo mast afflcient to raduce tho pezk
nolse levals of diasal trucks since thoelr
annoyanca Indoex [s much larger thas that of
ony othor vehiclu. Roadway daslign, land
use, and traftic control may be nocessary to
roduca passenger car nofsa. By applying
today's tochnology to & future truck, 1980
or latnr, It would be posslbla to reduco the
componont nojsa levels by asbout 6 dB. Tlro
nolse wlll not |lkoly decreaso signdficently
Inn tha noar future. Ovorall nelso lavels at
35 and 55 MPH can ba axpected to bo reduced
te about B4 and 89 dBA rospectivoly. AT
read |oad, tiro and aorodynamie nolses are
typlcally equal 1o or greatar than powerplant
generated naises, Passenger car +lres alroady
have ali the presontly known tire nelse
roductlon technlques applled to them,
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The effacts of certain kinds of Impulse noisos
and tvplecal nonlimpulse nolses wpon tho
physlotogical! and psychologleal behavior of
adults were investigatad., Specific goals were:
1) to compare the effects of tho two kinds of
nolses, 2) to compare psycholeglcal wlth
physlologleal responses, end 3) to attempt To
tInd other character|stics of those Individuals
who ware found to have the greataest reactien te
noise.

Sixtean everyday nolses wera reproduced in tho
lahcratory and prasented to 140 subjects ovor a
& month parlod., Typicel nolses includod
alrplanas, senlc booms, wvacuum cleanors,
barking degs, motorcycles, truck fraffic, and
troeway traftlc, Heart rates and
alectromyographlc moasuremonts wore made,
SubJacts rated tho various nolsos subjectivoiy
and fillod out general quastionnaires on
attltudas toward nnlso.

The relativo ranking of the perceived annoyanco
of the varlous noises romained constant over
tha slx monTh duration at the axperiment, The
2,5 pst boom was dlstincTly tha most annoying
sound. The 1,25 psf bocm was rated more
arncylng than ali othar nelses except for tha
90 dBA Jet flyover snd the B1 dBA vacuum
cleaner. The 0.63 psf poom was rated [ess
ennoying than all cthar nolsas axcept for tho
67 dBA truck traffic and the 62 dBA molorcycle
recording, The sonlc boem ovarpressuros are
axpressed at the levals that would he found
cutside a typical frame house with windews and
doors closed; the subject actually heard the
booms and nelses at the teval that would be
presant Inslde tho housa.

Tra Indox of psychologleal soensltivity to
nolse revealed potentlal df fferances batween
the most sensitive third of rhe subject
population and the least sensitive Third of the
populiation. Tho nolse-sensltlve Individuals
rated all kinds of noises 235 belng more
Intrusiva in thalr daltly activitles than the
nolse-insensltiva Individuals. They ware alsa
more |lkely to parceive themsalves as btelng
more sensitlive to noise then tho avarage
parsen, and they were mora |lkely to bellava
that noiso was affecting thelr persepal haal th.
The nolsa-sensltive Individuals ware aiso moro
negative In ‘thelr ratinas of non=nolse factors
In thelr envlirenment and wora more ilkely to
have high anxlety scares than were the noise-
Insensitlve Individuals, Tho best predictlon

B0

cf nolse sensltivity camo from questlcns about
indivligual's baellefs congarning tho effects of
nolse upon tholr heal+h and behavlor intended
to arellorstio tho effocts of nolsae.

Analysls of the physleloglical roaction to the
nolse fndlcated & deflnite heart eccaleration
In respansa to the simulatad senle booms, This
was trug aven of the 0,63 pst boom, which was
not reted as vory snnoyling. |t was not
possible t¢ flnd an index of Individual
physlefeglcal sensttivity, nor was there
evidonce of corralations betwoon psychological
and physlolegleal rosctions to nolise. The
rasults cannot be taken as proaf that such
rasponsos and corrolations did not axist;
rathor tho discovery of good Indoxes of
physielegical rosponses 1o non=lmpulsive
nels0s may depend upen the monltoring of more
physiologlcal pararetors and the usa of rere
claborate eloctrophysioleglcal recording and
signal detectian tochniquas.

03-014
WNeklpalov M, 1,
Irkutcitiy Moaitslnskly Instltut USSR/

TRAFFIC HOISE (INTENSITY &N IRKUTSK AND IT5
HYGIENIC ASSESSMENT

Intanslvnest Transportnogs Shuma v IrkuTske |
yveyo Glglyenskeya Otsenka

Glgiyena | Sanltarlya

No 8:2%-32, 1571

In many large cltles anc growlng communitios,
nolse has becoro a malor problem. Such a problum
developed In Irkutsk, o rapldly daeveloplng
industrial elty in the Sovlet Unlon., Thls
study was undertaken o moasure tha noisoe

lavels of varlous kinds of tratflc, to avalvate
publlc epinion of nolsa, and to recemnond
maasuros for nolse reduction,

Speclal research was carrled out to dotermine
tha charactoristics of nalso produced by

varlous kinds of vehlcles., Road, air, and
rallroad traffic were all 1aken inte account,
Tha highest urban nelse levels were created by
ajirplangs (81-105 oBA), helicopters (73-04 dBAJ,
and trucks (72-103 aBA). Automobllas wore
found To produce The |least nolse (66-75 dBA},

Ouring the study, periphoral tfactors aftecting
nolse lavels weore found, The quality of
automobile engines, conditlons and volocity of
tratflc, street wldth, buildlng height, building
location and time of day, wora consldored as
factors, The highost nailse lavels (B5-95 dBA)
wora measured on unpaved and cobblestone roads.
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it comparfZon with asphal | Foadn, These were

A4 and 9-11 dOA loudor, rocpectively. Faulty
anging parls emitted 3-5 dih nore than
well~tunad englacs,  The Trlensily of nuise on
narrow struets rated 2-5% dB higher thin on wide
rosds,  The least traffle nolse was 30-32

dBA, measured in urben opartmonts with

windows cloned betwueen 1 and 4 om, and thu

masl 63-70 dBA, botwoen B am and B pin.

In Irikutsk, noisd caused by afr traffic afdiecis
84.%% of Its arca; 20,50 of tho arpa is subject
to nalsi jovels of 90-IN0 dBA and highor.

For a subjoctive evaluation, questionnalres wora
sent out to 700 persons Ilving within a 10 km
radlus of tho airport. A fargo majority (G54)
compialnod chiefty abeul tho nofsc from alr
Traffic, which disturbod them day and oight.
tHotse from other traftic sources wes repariod
to be loss disturbing,  Those who complalned

of alrport-rofotad nolse rated il twice as

high as thosu complaining chiefly of trafilc
nalsu,

A Internsting culcome of 1his study was thal
attlitudos rowards traftic noise wara in

diroct proportion to the age of tha populatlon.
The most indiftorent age group was wndor 20
yours of ago, with 15-28% regisiering
compluaints, Tha age group of 21-40 yoars of
age had 4 strongar foallng towards agise (56-
674}, and those older than 63 had tho uirongest
roaction (6%-774) .

11 was also found that nelse telerance to air
fraffic was rolated to the lungrh of tima the
population tlved near the airport. Of these
tiving near the airport for luss than 3
yours, 76=85% jound the nolse disturbing;
inhabitants from 3=6 yoars, 65-72%; from 6-12
yours, 94-03%; and fonger than 12 yoors,
41-50%, Thosa results Indicate that loferance
of nolse dogs dovalop in rolatlon To tho
exposure to 14,

In this sfudy, somc rocommandations on traffic
naisa confrol woro made conslisiing motily of
archltectural planning and wdministrational
arganigatlon measures, Direct solut]on
Included tho paving of roads, siricter conlrols
an The loudnoos of sutomotive englnes, and

the lsolatlon of heavy urban fraffic from
domastic aroas.
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Boruby, 0l
Columbiia Univ.

School ol Mabille Hewlth ond Adminicteative

Modloite
On:  [PFECTS OF HOTSE O L CoraannTy

Aty Amarican Ascociation tor fhe Advancers:nd
ot Lcivnca, 1381h Meoting, Phlladelpiia, PA,
pLe 9, 1971

tlow Yore, Columbia Univ.e, 1971, 14 p,

Holse Intepclty rear airports end major
highways may be approaching the health hazard
erpoture fovels and may be contributing to
hearing loss,  Inlanse noloo oo an
environmantal strossor bas baen founy 1
incrzase a nunber of physiologlical responses,
such as cardio-vascular, gastro-Intestinal,
and endocrine and central nervous system
rosponses,  Whalhar thuso physlological
resctions place comy siraln on the argoniem
and if contipued ovor sutficiently long porjods
are prueursces or causas of dlscease has not
been notabliched. 11 is helleved that tho
major acule effects of Infonsue onvlronmaen tal
nolce ara primarlly poychological annoyance
responsuey,.  Intorforonce with sleap and
communlications as wull as unwonted structural
vibratlons are the most froquently roportod
disturbonces, Vaeriations in neloo cxposuros
quneral ly account tor 20-25% of ke varlance
in human annoyance, Att{tudog, axporiencos
apd ether human varjables asccount for os

much an two-thlpds of the rospohse differencas,
Combinca Britlsh and Amzrican recent surveys
of raslaents Hving near alrports Indicate
that abiout halt of all porsons with moderate
psychalagical prodispositions or wititudes of
fear and alreraft oporator misfexsance roporl
rarfoud annoyance at Composite Helso Rating
(CUR) levols of 100 or groater, At the samo
nolse oxposyros, avar 70% of thaso peryons
with fuclings of high faur and high mis{casenco
report high annoyance, comparwd to only 12% of
similarly oxpessd pecple with na foar and
feelings of no mlafoeazanco,
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Hakamura, G,

Kyoto City tiostipal /lapan/

13-40 Kihata Minaaiyoma UJE Cly, Kyoto
HOSPITAL ENVIRONKENT

Byoolm Kankyoo

In: Koogai: Yosoku to Talsaku

Tokyo, Acazhi Shinbunsha, 1971,
291p. {p. 164=174)

Thraa doctors at the Kyoto Clty Hospital mado
& survoy of 956 families and 293 clinics
{providing both out-pationt and shert hospltal
stay sorvicas) and physiclans' offlces 1o find
aut the effect af noisa an their anvironnent,
Tho quasticnnalre coverod tha fol lowing araas;

(1} Intluenca of nalso from daily activitivs
cn conversatien, telephena cells, reading and
concentration whilo at work; Influonce on
chlldren’s study;

(2) erotlonal trritation; infiucnce on
rocuperation at homa;

{3} sleap disturbance In the mlgdlo of the
night and carly marring;

(4) disturbance of naps;

[5) physlcal effects: appetite, tatlgue,
heagncha, palpltation and ringing In tha oars;

(6) influence on ablllty to Ilsten to a
stethescopa.

Dogree of Nuisance (D) wos cafnulated in
tarms of percentage by dlviding the number
uf pecple answering "yes' to The quastion
"|s nolse a nulsanca?” by the total number
of respondonts. The rasutts of the survey
from resldents revesls that DN/emoticnal
Irritaticn was mora than 50% when the nolse
loval was more than 50 dBA, This DN was 15-25%
highar than DMc for othar types of offeer.
When nolse lavel wes mora than 60 dBA,
DN/emational irritation was 69%, Adverse
offocts on naps, daily activitlos, and sleep
wore ranked swecond, thirg, and fourth
rospactively, In DH Jn thls survey.

The survey of ¢linics end dociars? offlces
shows that DN 15 much hlgher for the samo
nolso levs| than it is In a residentlal
setting. When the nclse level is I6=-40 dBA,
th/emotlonal irritation is 36-40L. When
the leval Is 50 oBA, the veriows DNs are
much higher: 678 in doctor's cenvarsation
with patients, doctor's rounds, and
audicmotry; 80% In llstuning to the
stethoscopo; anc 90% In (Isteniag to a
fetus by stothoscops. When a doctor [Istens

82
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to tho stethoscope during chost dlagnosls and
treatmont, DN Is 65% for a molso level of
30-40 diA.

The froquancy of lung and bronchlat sounds
fs below 1000 Hz and 1n the 2000-3000 Hz
rango for coughing. A stethoscopo on tho
market today has o tranemisnion loss of
3040 dB in tho 2000-4000 iz range.

Vibration of tho rubbor tube {1self and
permuabitity of neise through the rubber
tube from cutside noise make the stethoscopo
more difficull to use, particularly for clty
doctors. Whon tho background nol se [avel
Incressed from 30 dA to 35 dBA, patlonts
roquirad 20% more tlmx 1o fall asloep and
woka up parller In the moerning 10% of the
tima, The survey found that s mean nolso
loval of 50 dBA within the hospital caused
omotional fonslen, sleeplessnoss and shouiing
when convarsing, The maln sources of noise
within the hospitel wara joud speakors, redlos,
cacking in tho kitchen, trucks, embujancas,
footstops, eleovalors, motors, acise from
oxporlrontal animals, and cleaning by
Jjaniters,

The survey also found that whon nolse lovel
ox¢cooded 60 dBA, 60-69% of pationts elthar
(1} complained by telling doctors that they
wantod to recuporato ar seme othor place,

(2) got angry or, (3) bocamo norvous., Also,
50% af pationts complainod that thev could not
sleep, and had tc shout to carry on a
cenvarsation. Doctors and staff also
complained about gifficelty In using
stothascopos,

Whon the nolse lovel was 55 dBA during morning
and avening hours moro than 50% ot both statf
and patlents woro annoynd, Taw toval
prascribad by the onvireonmental standard s

40 dBA,

The survay found thet nolse did not result In
doctors maklng many moro mistakeas Jn diagnosls.
Howevor, the froquency of mistakes by the staff
Incraasad In simple tasks such as matching blood
for transfuslons, mgssuring correct quantities
of the right madlcines, and recognltion ot
patlonts,

03-7

Angovinu, 0. L.

Andarson and Angovino, fnc,, £, Aurora, HY
PSYCHOLOGICAL FACTORS IN ACCEFTANCE OF NOISE

Hew York, Andorson and Angevine, 10p,
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Ematlonal or subjective reactions to nojso
vary from ono individual 10 ancther. Sovoral
psychologlical factors are invelved which will
dotarming & porson's attitude toward nolse:

1} Noises produced by othor peoplu arn nare
disturbing than nolses producad by cnesolf.

2) A cortain nolse must be parcoptibia againsi
background noise 1o bocom: Irritating. Music
and spooch arp more ditficult to disrogerd than
randem sounds.

3) Poople who sulfer from anxloty are much
mora | lkely to be disturbed by nolse than thone
who do net,

4)  Indlvldual conditioning and porcoptlon of
raal ity determines how a parson will ract 1o
nolsas. Indlviduals who were e¢xpased to alr
ralds durlng WWll wlll raact much dlfforently
1o sirens than will those of today's gencration,

5) Adaptaticn to a aolse govelops if it
malnteins a steady veluo; only It thoro aro
changos [n tha noiso itseli witl [T then be
notlcad. Also, nelse 15 more apt tao be adaptod
to if It occurs in the presence of background
nelso.

6) Individual Interprotaticn and racognltion
of sounds dotermlne whather thay are annoying
or not., For example, a man expoerfencing the
nelse of an earthquake ter the firsi timo
Thought his Turnace had explodod.

71 A study has shewn that people will accept
mara nolse from alrcraft than from cars simply
bocause they accept alrcraft to make rore noiso.

B) Reactlon to nelsa alsc depands upon [ts
sppropriateness. Conslder the dlffaronce
batwean hearlng a brass band while In church,
and hearing it whlle watching a parade,

9) Somo neises are net annoylng untll thoy
are comblned wlth mantal plcturos. Tho sound
of fingernail rurning down a blackboard doos
not bother some people untli 11 is [dentlfied.
Then, It 1s Infolerable,

0 Cultural differences Influenco the lcudnoss
of convarsation. Americans are genarally
consldered vory lcud tafkers by Eurcpeans.

1) Cnce a porson complalns about nofse, ho
Is thareatter much more sensltive to [,

12)  Fatlgue from noice comas from trylng fo
tatk above It or not balng able te talk
above It. This fatlgue can lead Yo stross,

13} Blological rhythms, common to both man
and women, determine response to nolse. At
the +ime when o person |s mast awske, nolso
will have the greatest effect.

s
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EFFECTS OF HOISE OH HUMAN EFFICILHCY AND
SOME IHDIVIDUAL DFTERCHCES

Journal of Sound und ¥ivration

Vol 20 Ho 3:299-304, 1972

Laboratory rescarch Inte thu vifects of toud
nolse on the etflclency with which human beings
carry out mantal werk has a long history n
experlmontal psychology, Much rocent rassarch
huas tondod to concantrato on contlnuous nolse,
as found In most Inductetel and mll1tary
situations, and partlculary urichanging broad-
band nolse. Porformanca changes brought about
by eoxposuro to continuous nolse actually

I Adrgass wITH 1Ty pond_ af _fho task, Ong
SUCHPEER TS That al_vigilunce or monlforing.

Mormally, offlciency at moniforing drops
off wlth tima spent on tho task., Holsae,

I'ri Thaso studtos; dctintuatea this offect,
IncruesTag Mo numbar of slynals aissed, hut
only at the gnd of the work gericd.  Although
nalse dous not_atfoct the overall spood at
which succossive declslens aro made, |t
6oes_lncrease the numbnr of wrong ceclslons
{or result in occaslonal very long dacislen
Times).

[T s Important to point out, howevear, that
nolse ¢an somotimas gnhanceo efflciancy of
wark, A numher of studies have demenstrated
better performanco at the end cf a vigliance
task when the levol of background rolso was
contlnuously varying, though this 1< the
kInd of environment which |s usually associnted
wlth dlstractlcn, Certaln kinds of varlablo
nolse (that of a car radle, for example}l
clearly provent boredom and may thus have a
real offoct on efficlency.

Nelso can bo asswnod to havo s general effect
of Incrcasling tho amount of stimulation reachlng
the central nervous sysiom (CNS}, On tho basls
of rosults frem cliniecal wbservations and
rasearch on anxlety &nd the psychologlcal stress
IT has baen suggested that a high level of
arousal mey result |n offlclent behavior, A
princlple ot thls kind has boen found o apply
to Tho effects of noise In monltoring tasks,

taciiitated, aspeclally Towards. the cnd.of. 40
minute work perled, whlle monitoring is, on the

whole, impalred. Slanols occufipn ngar The
pariphary of vlsipn (B0 dagrees esch 51do) are.
more |lkely fo be advarsely affacted by nalse
than these in the_canter, which may show an

lmprovament,  In other works, nolsé 1%
produding a st d change [n The way In

whlch aitention s distributed over the
e e —

e
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components of the taek eoyclon [t 4o fuwcome
m3roe welestive. This has the offert. af

a¥ul panco on high priarity aspects
nf _the_taskoat fhe con o7 weglecting low
prigerily olements.

Little s known of the relation between
parsenal ity ond cusceptiblility to loud noilso,

at Joast as for o5 changos in officiency are
concerned,  The teron unsociabl [ty scale,

a meiasurae of Intravorsion-extrovarsion, has
proved to ba of conslderabie value In accounting
for individual differences In montal work
efficiency in goneral,

Both tracking and selectivity glva consiatently
posltive correlatlons wlth intreversion. The
degroo to which the dlstribution of attention
changos with nolse, howover, Is conslstontly
regativoly correlatod with introversion.

11 has beon domonstrilod that |iking for noiso
oxhlbited by oxtrovarts extends to preferrod
levels of continuous white nolse In tho same
kind of task. [T is not at ell cloar at the
presen) time how thaso ditfarencos butwoen
individuals In the coffncts of nolse con be
intarprotod.  The underiying basis for such
difforoncus will probably be found In furthor
nourcphysiologlcal work on the structure ot
the varjous mid-braln arousal systoms and
Thalr control.

03-C19
Nekipolav, M. 1.
Irkutck, USSR

On: INTEMSITY & DISTURBING EFFECTS OF HOISE
CREATED BY PLUMBING 1N BUILEGINGS

Intansivrost, [ Bospokayashcheye Doaystiviye
Shuma, Sozdavayemogo Vodopravodno-
kanallzatslonnym Oborudovanlyem v Zdanlyakh

Yocdosnabzhoniyo | Sanitarnaya Tokhnika

Ne 1:13-15, 1972

Establishment of contrels on construction
aorganizatlons fer reducing nolsoc Is roported
In the llght ef an Invostigation of plumbing
noiso In bulldings conducted by the
Departmant of Hygiene of thu lrkutsk Madical
Inatituto.

The tost susassod the nolse Intensity from
watar pipes and systoms In domestlc quartors

in various regiens of Irkutsk, Muitl-storlod,
wit | | =constructed buildings, now and old, wore
evaluated. SubJoct{vo public reactlfon to the
rnoise was cbialned from quostionnairos
doiivared to tho Inhabitants of 57 apartments.
A total of 2,015 nclses was measured durlng the
courza of tha study.

The highest nolse Intensities occurrod on tho
lowor floors of the bulldings, and in
buildings wlth panol construction, Hoise
fntunsi )l fos Hhuemuolves wiro found 1o dopcnd an
tho watnr prossure Inslde hydrant fixiuros:
thu highor the water prossure, the highor

the noisa lovals,

The nolse lavels hod more offect on conflned
and slch poople than otherc, Complalnts of
nolso rangod from 56-73% of those polled;
64~891 of tha inhabltants of poncl
constroction bulldings comglalned of nolsa,
whife $2-771 of thosa 1lving in brick

bui ldtngs with fron relinforcemants complainod

of noise.

A direct rolationship was found to exist
botween the nolse lavel and the nuwber of
complaints, As fthe noise levol Increases by
5 dBA, 1he nurhur of complaints Increases by

102,

It is concluden from this study that the nolse
from watar fixturos In cpartmonis Is a sorious
probiom, and that more attention should be
pald 1o quieting {t by ocoustlc Pasufation.
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Stanios, W.
Semczuk, 6.
Domanska, M.

Akademia Modycrna, Lublla /Poland/
Lublin, Poland

HEARING DAMAGE AND RESULTS OF CLIHICAL AND
PSYCHOLOGICAL RESEARCH Gt PERSONS WORKING I
HOISE

Us2kodzonlie Sluchhu Oraz Wynik| Badan
Kllnlgznych 1 Psychologlcenych Osob
Pracujacych w Halesie

Pamiotnik XXXV Zjazdu (tolaryngoiogow
Pelskich W Katowicach 1968 r,

Worsaw, Panstwowy Zaklad Wydawnictw
Lokarskich, 1970, p. 15-17

A study was undortaken in Poland to dotormine
tha aural and oxtra-aural afifects that rasult
fram accupaticnal noise. The group examined
conslsted of 500 persons, 20 of which were
woman. The oxamlnation was subdividad [nta
otelaryngological and Intornal. Hearlng was
testad by means of whispering, Blood pressure
was taken bofors and after work and an eye
tost was pivon., Roaction fests wara alsa
givon to detormlno concentration span and the
quickness of porcopticn.
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Analysls of group | or the KFWl Flant working
betwaon 2 und 4 yoars in nolso laveis of

100 dB shownd 18,3% of hearlng loss, ong
decrecased nearlng sonsitlvirty by an amount

of 25-3% 4B,  In workers of § to 10 yoars |he
percentages rose to 19,2 and loss of

24=35 dB, and for those employed for 31 orF
rora yaars the percentage Increased to 20,41
and loss of 26=-34 dB.

{n a nolse envirenmant cf 100 to 122 dB,

the statlstics showed a 2-4% incruase In cach
category. Alsa the blood pressure {ncrease was
from -5 mm Hg.

for tha psychological tost, 2 groups ware usod:
the first group conslsted of 75 porsons who
worked In nolse surroundings up to 100 dB and
tho socond group Invoived 25 persons erployed In
nol w0 lovals sbove 100 dB. Tests wore
conducted bofore and aftter work. The roactlon
time of tha hearing stimulus beatora work in
group | was 280 msoc and 503 msoe atter work.
In respact to visua)l stlmulus, the roacrion
flma wos 274 msec boferp work and 289 aftar
WOrkK.,

11 was found that after 3 hours' work In naise
lavols 90 dB8 and abovo, the concentretion span
wnd qulckness ot purceptlon showad considerable
drop .

Thes study showed that a degree of hearlng lots
occurs In noise levels of 85-100 ¢B, and that a
temporary threshold shift of up to 13-18

d¢B occurs aftor work, buf Is rectlfled o a
cartaln degres after a fow hours rast. In the
Ilght of hemodynamle changes and psychological
reaction, nolse is definltely & nogative factor,

03-021

Matsul, K.
Sakamoto, H,

Mie Prefecturai Univ,, Tsu, / Japan/

THE UNDERSTAMDING OF COMPLAINTS
WORKSHOP

IN A NOlsY

Ergonomics

Yol 14 Ko 1:95-102, 197!

Thls articie roports testing to determine
personal attitudes towsrd nelse. Although
the Nolse Rating Number cevelocpod by the
International Standards Organlzation (150}
converte a physlcal walua Into & psychological
valua, Indlviduat at+ltudes toward nolse vary
greatly, and there mey be no complolnis even
though noise levals are dangercusly high,

Tha Nolse Rating Number |s not adequate to
datermlne parsonal attltudes toward nolso,
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tn tive workshop:s the iollowing factors woere
studied:  type of work, gource of anlsa,
Intansity of nolse, spoctrojraphic chiaracteor
af nolse, mode of esposure o nuise, and ihe
situation and responte of The workur To noise,

A questionnaire surveyod 920 werker:s and 8
gonoral kinds ot complalnts worn determlnaed:
1} fatiguo, 2) hoadacha, 31 palpitation,

4} stitf shouldar, 5) docrease in Lody wolghr,
6} disturbange of sleap, ?) lrritation, and
8) gastrolntostinal disturbance.

Alsc survaeyad were 92 workers oxposed to nolse
In an adjacont workshop over a 3 month poriod.
They waro Investigatod before and aftor the
administration of a placobay,

Morkshop D had tho highaut ¢omplaint rate, as
comparod with workshop E, which had Tno lowsst,
Thoro was ne dlract relationshlp botwean all
typas of complaints and actual nolse leval,
excopt in The case ot workshop £, HNolzo
lavels [n workshop A wore the highesT, although
workshop ) ragistered tho most complalnts,

These rasults cannot bo Interproted on &
physical nolse loval beuwls alono, Another
factor other than noise infenslty and hoarlng
damage musT exlsT. workshop D was tho only
ong which dld net praduca its own noisc; hanco,
it may be more Irritoring to lls?en To ngise
from a source othor than ona's own,

1 shows tho results ot tha group
agminlstered a placobo, In @zch group thore
w5 not much change [n complalnts, Theo results
uf this stucy Indlcate That complaints relatod
Yo nolse asposuro do ner nacessarily ralate

o The intanslty of nclse. A psychelogical
factor must be Invelved, Conversely, the
results of tho study on the placabo group
Indicatea that the basis for compialnt s nat
complotoly psychaloglcal alther. A razsonable
balance must he somewhare In botween,

Fig,

Before Adminitration

After Adminisradon

sy N

Humber of Complaints per ooe Peman

AN NNNAY

Occaslonally  entirely  punctually

Moue af Adininlizedon

FICURE ), Changes In the Number of Complala Hefore and
Afeer Admlnistration of Flacebe
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Zomarin, D, M.

Dougless Afrcraft Co., Ing,

Zip 20801

ALRCRAFT NOISE AND THE COMAUIITY: SOME RECENT
SURVEY FINDINGS

Aarospace Madlclno

VYol 43 Na 1:27-33, 1972

To study community reaction to alroraft nolde,
twe survays wore conductad Tn 1968 and 1965 In
the comnunlties surrounding Los Angoles
laternatlonal Alrport.  The survey
quesilonpalres sought information in tha
following aroes:

1. ldantitication and dafinltlon of alrcraft
nuise as a problem-comparison with othor major
probloms

2. Aworaness of afrcraft nolse ang lts otffects
on dally activitlos

3, Emoticnal reactions to alrerafi
4. Hoiso abatement asctivity

8. Prior awareness of alrcrafl noise

6, Porcoivad oconomle affocts ot nlrcrait nolse

nolsa

Figure 1 shows The resulls of o raling of tho
sarfauttuss of 4 curront problems, Including
aircrat! najuo.

Tne fruquoncy of awarceness s shown |n Figuro
2 dor thu totisl sanpla and by distance to Tho

airport,

Ot tha sanpla 314 wore aware of alreraft noise
twico a day or mory, while 210 wiro novor awaro.
Those rospondents [iving lece than 3 wiles {rom
tho alrport were much mofe likaly 1o be
continually aware of alrcraft noico, Awareoncss
af alreraft polso changod wiih the time of day,
baing low from 1:00 am to 1:00 pm. A gradual
Incrosse eocured botween | ang 5 pmowith o
rapid Incroiase aflor 5, wiih o podk ayoran:ss
at 7:00 pm.

Rospondants wore asked about fhoir emotional
roactions to alreratt nolse, flgure 3 shows
the most common ranponses,  Tho majority of
the samplu reported ne rsactiop at all. The
naxt most fruquent rasponses wore annoyance"
and “acceptance.” 1t was found that people
most oxposed to aircrafi nolse tendod fo
polarize in thelr ruactions, bocoming eithor

angerad or adaptod ta it

FIGURE 2.
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Only 4% of the semplo had ovor made o conplalnt
(62 |n 1968). Complaints were gunorally thal
thers was foo much nolso or that gircraft were
flylng too dow. Mast respondunts folt rhoro
was no result froen tholr complainls.

The survey on prior awareress af alrcraft nniso
showad that 43% of 1ho entlro sample know af
11 boforo moving In, and 60T of thosa living
within 3 mites of the alrport wore awarce,

Tho aconomic affects of aircraft noisn woro
impartont to most poople. Raspondents weru
tar moro llkoely ta percoive an incroase [n
their proporty valun aver the prucedling 5
years than a docreaso.

wWhon asked how much thoy would be willing to
spend to aliminate slrcraft nolsae, 585 of the
samp la answered that they would ba unwilling
‘te pay anything.

OF the sampla 491 worc awara of curront nolsa
abalament activities, whilo 66% of thoso
llving within 2 miles of tha alrpert knew
abouwt thom, Tha most froquently ment|oned
actlvity was "developing quicelnr onginoes,"

Tho results show that commeniTty roactien to
aircraft noiss In Los Angeles is nof as groal
as might ba oxpectod, Anncyancoe 13 aboul evan
wlth apathy, and complalnts ara almost
naglligibto,
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Volkov, A, M.
Raranodinag, 1, L.
Tayaar, A, 1.

All=Union Scloentitle Roscarch Inotitute af
tiygirne In Rollway Transport AUSSid/

THE ASSESSHENT OF BAILWAY TRAFFIC n0)SE &y THE
POFRNATICH (QUISTIOHHATRE DATA ARD VERDAL
ASSCCIATION EXPERIMENT Y

Qisenks Haselaniyem Shuma Zheleznodorozhnogo
Troaviparta (Po Dannym Oprosa | Slovesno
Avsolaiativooga Elaparimantia)

-

Gigiyang | Zanltariyo

Ha 2:29-32, 197

Mass complaints at high nolse lavola from

thu population living near railrasd tracks
naar Hoscaw pronptud a study on publle reaction
ta polso and racuttod {n a verbal pssociation
test, Holsa hod becomy such a nulsance and
distraction to Inhabltants thal 87% of the
pupulation filod complaints,

The nolghborhood siudied was broken down

into 3 arcas, and nolze lavels Tn aBA recorded
for cachs 1) 40-100 motars from rai lway [inos,
whith a maxlmum measuro of 84 afiA; 2) 150-1E0
motors, maasurad ot 67 ¢BA; and 3) 250-280
meters, magsurad at 63 JUA,

I was found that the most intoasa rajlway
trafflc oceurrod botween 1 and % am, whlch
rasulled in sleep disturbonco for thi
neighborlng population,

To mrasure subjociive roacttion to rallway
traffic noluo, quastlonnalres wora dlstributod
among the inhabitants, Qf the 144 persons
living tn the area 40 to 100 motors from the
ral lroon tracks, 126 (87%) complalned of
Intense discomfort and disturbance; 47-64%
roperted Intercuption of sleep becsuse of
Intonse traffic in the early morning bours;
and 21-45% nomplained that nolse trom the
1ralns and slgneis ceused fright Tn tholr
children,

Inhabitants 11ving 156-200 mitors away from
tho woltn source reported less discomfart dun
16 rajlway tatfic; about 50% had serlous
complalnts,  For fhoso ot o distance of
250~300 m the nelso was oven loss disturblng,
theugh st noticesbla,

Far on objoegtive analysis of fhe affect of
railway nciso on tha population, o vorbal
ygsoclation test was given to 135 pursens
tlving naar the nolso sourco., Subjucts waro
prosuonted with a list of geoneral words,
Intarspersed wlth koy words such as “sifonge,"
"frain," "station," “ransport," and
"sleoplossness." HRoactlen time to hay words
avorapged out to | second longer than reactlon
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timu 10 goneral words, In all groups Tustag,
Trlc Is in comparlzon 1o tha sontrol group,
which showed o 9.6 socond difforance In
rgaction Tima., (ho group clasest o Tho
rallroad trachs shosed tha most duloyed
response tlima, It was infarred froa This
study 1hat high nolse tovals havae detrimontal
offuct on the central nervous system, and
causo 2 deloy In recponse to vorbal cuos
proportionato to the nolse loval,

Typtcal responses fo the key words Ihemsolvas
showdd tha influonce of rallway trafric
nolso upon tho putlic, For Tnstance, In
rasponsa to the key word "sllance,"

almost 752 answered: "(1T) will never be,"
"saldom," and "loudly.”" To tha key word
"sleoplossnass, rosponses werc: "often v
""didn't sleap,” "bogcause ot the tralns,"
"hecause of The nolse."

This study shows that high nolse levels can
affect s community., Evon latent respense time
In verbal spaéch Is affoctaed, Indicating tha
effacts of nolso on the cantral narvous
system,

TABLE I

Distance from Maximum noise  Latent varbal
raliroad Tracks {evel with rosponsa tlmng

(In rotars) wlndaws cpon to words (in
{in dRA) s48¢)

Genaral kay

40~-100 84 3,3 4.3

150-180 67 .7 2.7

250-2680 63 2.4 3.4

Control Group 2,6 3.2

04 =001
Dishl, G, M,

Ingerseli=Rand Research, Inc.,
Princoten, NJ

CONSTRUCTIOMN EQUIPMENT=WHO WANTS 1T QUIET?

At: American Assocletlon for the Advancomant
nf Sclencte, )3B8th Meoting, Phlladelphla,
DEC 29, 1971

Princeton, Ingorscli=-Rand, 1971, 14p.

One of the targets of nalse control leglsiation
Is canstruction sequlpmenT nolse. HNoise contrel
codes of varlous ¢ltlas, however, aro elther
too strlet or toa lenlent. An oxzmple of

the former is a cods which prohlblts paving
broakors from producing over B5 d8A at a
distance of 1 mater, an impossibie standsra 1o

S g T e

B8

menl of presont. On the other hand, o tog
lenjent cudo Emitu mos fnae permlesible neine
ta B2 obih ot 100 foer,

i quiating rachinery, wome nogative (actoers
Tpvolvad are incrcaved cest, sl2a, or
inatfoct ive aerk and Ji filcult relntenancs,

The ¢ost of rutflors for mas? hand-hela tools
fs from foro ta five porcent of the cout

of the unmafiled tool,  Howaver, cost for
tha toveloprent €1 a poving brooker wiTh o
bullt-in gxhaus? muifier and built In tcrce
cancullation tetal led over Y300,000.

Drills wltheut nolse control preduce sbout
120 cBA of ono metor, which can he reducad
to 100 ¢#BA ot a cost Increase of 10-15%,
and o 90 gHA ot an estlimared cast Incroass
ot 30-40%, Tho cos1 incrowesu of reducing
compressar nalso from 110 dBA to RS dBA
{at ano aetur) 15 atout 307, For swaller,
gasollne angina drlven units the cos?
Ircroasa Is about 10-15%,

04-002

Qctorgoard, P, B.

Ostergaard Asssc., West Coldwel ), HJ

10 Glanwocd Way

CAN THDUSTRIAL PLANTS BS AUEQUATELY QUIETED?

At: Amorican Assoclation For Tha Advancomont
of Sclenca, 138th Maeting, DEC 29, 1971

Wast Caldwall, N, Ostergaard Asscc,, 1971,
p,

Industrial nolse as discussod in This ropert,
can be divided Into twn gonaral areas af
concorn.  One {a tho hlgh nelse lovels within
fagtorlos. The other s the nolso which a
tacrory radiatas te the cormunity and which
sansys poople ras{ding nwar the plant,

Whan a factary bacomes a community nolse
nulsance, lnga! sctlon can bo brought against
It by annuyed neighbors, It is oxpectad that
nolsa luveis will be set by envlronmental
crganlzatlons such as The EPA,

Rnducing the nalse that radlates outslde a
foctory 15 alscussad. Enclosing the plant
prevents the escape of nolse to the outslde;
In dolng this a clesed loop alr system
circulation 1s usad with the added advantage
of purifylng tho alr,

The lastallation of mufflars on fans and vents
cutslde elimlinatas noise at li1tle cost.
Distance from nelghborhoeds, of coursue, s
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alwdays an Impertant factor,  The best solution
fo ihe nalse problem {5 Ino dovolopment of
qulat eyufpront.

Tho quastion concarning noise contral is whal
king of costs aro fnvolved, t+ Is falriy choup
to provide un ovployed with car plugs or
sarmuffs. Thoe cost might run onywhoro from
£5.00 1o $10.00 for plugs or mufis and thiy
snould provida around 30 to 35 di of noiso
. raductlon in the critical frequencies, [f the
omployca woars them properly. This torm of
roise control, howoveor, may net bo partfleularly
choup whan the nolse sourco Is ane ar two
machlnas and many, maly employoos ara subjoeclod
to the nolse levels. Thoso costs work out o
bo 2% to 30 conts pur dO por employoo profacted.

Hoise control for tha path is harder to
ustimate, BDarrlars, for oxamplo, when Instal lod
cun bho quito slzsblo in oxtent. The cost af
installation may bo about 50 conts par squaro
foot and the nolso roducthion In the order of
15 to 20 dB, This maans the costs will be
somathing Iliko 3 conts par dB per squars fool
of the barrler. To be offoctiva, the biarrier
may have to epcompiss 50 to 60 square foot
ani tha costs then cun roughly $1.50 te $2,00
por dB.

A complato enclosure around o pleco of machinury
wlll probably provide fwlce as much on a decibel
scale than a barrier, bul Ihe cesls run around

. ton timos as much. Tho bancfit poer omployes,

! howover, can bo quite high since all employecs
will beancfit from the nelsao reductlon of the
machlne which has hean onclosod,

Tho amcunt of noiso reductiaon which can boe

1 achlevod using sound absorbing materials s
usually limltod To somathing Ilke 10 to 15 0B,
The costs will run comgthing tiko 10 conts por
(B square foot of materlal, Since It Is
aessantial that proctically all ot the intarler
surface of the plant be troated wlth sound
absorbing materials, the cest c¢an be qulte high,
tiowovor, whan [t |s distributed over al)
omployoens, tho cost might be quite low.

In figuring all of tho costs above, no account
has haon takeh of tho anglneering work which
may go Into studylng the noise sourco, etc.

a4-007%
Palk, 1. K.

Urtran Transporiaticn Center,
Washlngton, DC

IMPACT OF TRANSFORTATION HOISE OM URGAN
REGIDENTIAL PROPERTY VALUES WITII SPECIAL
REFERENCE TO AIRCRAFT NO)SE

Springfield, YA, NTIS, F3 1940101, AUG, 1970,
23 p, HC:%35.00 MF:95 conts

Tho purpose of this study |s to establish scoms
statlstlcal aevidonce on the affoct of
transportation nalse on rosidontial proporty
valuo, aspoclally on the valuo of residontial
property in strictly rosidential aroas in
comparison to thal In commarcial areas.

The study was made up of 2 parts: Thoe first Is
ah attempl to moasure the jmpact of varlations
In the taval of alreraft nolso on resldential
proporty valuas In the vicinity of John T,
Kennady Afrport, The second conslsts ~f a
gomparative evalyalicn of the nolso offects
betwaen the relativoly commarcializod
nolghborhoad In the same vicinlly,

The Tochnlque used wos tho [lnoar rogression
mothod, Data conslsted of 167 observations
trom tho 1960 U,S. Census of Houwsing and
Fopulatlen.

In alt modsls of the reqression equation, tho
nolse fevel turnod ocut fo bu a statistically
siani ficant factor, The levae! of signilficanca
was o ilghtly hlghaer for tha rotidantlal area
compared to the commarclal industrial aroa.
Tho sizes of houses turned out to be tho mest
important prica doterminlng factor.

Al this point, nothing ¢an be satd on the
validity ot using ‘tha rasult for pollcy purposes
untl] the study Is complated and tho prodlctive
capabiilty of tha modael Is testod,

It's obvious that In the long term it is going
) t0 bo tho purchase of gquiel machines in a plant
which will provide the mest nolso control.

sy

I Tha whole approach In tho longer rango future
i can bo summed up by the two words: “buy qulat", 04-004
Thomas, R, J.

W. 5. Atkins & Partnors, Epsom /England/
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Envlronmontal Dovelopmont Group
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TRAFFIC HOtSE-THE PERFORMANCE AND FCOHOMICS OF
HOISE REDUCING MATERIALS

Appliod Acoustlcs

SIR LN

Vol 2 No 3:207-213, 1969
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15

The cast i as mush o proporty of a matarial as
ara 15 physiecal propsetioes,

The cost moans the Total cast of tho pacticular
courso ol actlon, An exanplo or tho impartanco
of fInding the total cosd Is o London offlcn
block whicn is Loning moditicd at the woment.

it 0s built on u myjor treffle route and In
order fo reduce thae affcct of traffic nolsy the
ownors docided to install doublo qlozing.

Thae doubla glazing cosis 373,000 (suppliod and

flxed) and could bave buoen instalied with 1it¥lo
incenveniance to the oifico statf, Howovor, oy
dauble glazlng raally works only whan it iu

clesed, air conditionlng was also nucessary,
bringing the total expanditurc to £634,000 and
causing considerable disturbance to tho aifice
stafi, Thus tho Tatal cost |s probahly ten
times the direct cost aof the double glazlng.

Aftar celculating the cost the next step is 1o
compare it with parformance in a moaningful
way .

Thore 15 a scale already in uso for ovalusting
things which ara essontiaily ditferont in
charactar and it is wel! estab!lshad and
wldely usod; monoy.

It hes provad possible to calgufeto the valuss
which people put on subjectiva things. [T has
been dona for the particular caso ot housos
subjected ta nolse, etc. and in principle could
be usod for any loss of amonity.

The oxample In Fig, 1 shows how this king of
ovaluation might o usod In doclding whal
actlar too take over the nolse from a metorway.
Of the #lve posslble moasures consldorod throo
cost vastly more than ‘thoy would save in
amonity valua and may ba aliminated from furthar
conslderation, The remaining two possibiiltias
appeaar te ba worth whila.

BALIT CONSTRUCION FOUH
(AT =LRADE HOICHWAY)
e i
[ —
Viethod of Lavingan
naing holsg “"'“"::l [TLTLIIY
reguction reductian si:HJb e ralve
e e LELL] 130 110
W ane L.
y NENE o B 5,220 390
ML L]
Mafi
5,350 700
aana 13,050 1,300
Jogua
aso 522

Ty Ve of vous and pafotmianie dais,

A fact which Is aften missed 1s that nolse Is
not nocasserlly & bad thing; somotimes |1 can
ha vary desirable,

The ofilce megltication aentlonad earlior
pravided an oxamplo of this. During the
prellminery tusts it was tound that the nolsu
loval with the windows opun tor ventiiatlon
raachad about 74 dOA Tn the frent offices,
Simply closing the original windows reducad
this tea 61 diA, which was gisy onough to
moasura,  Howevar, whan o sacondary window
was installed tha lovel dropped to 54 dOA and
Internal nolse {deors wtamming, canvorsatlons
in the corridor, ote,} bacame notlceabla.

The noxt stop In the test was to soal the
cutside window as wiall. This braught the
traffic noica lovel down to 49 dBA and
mugsuroment became almost Impossiblo bocause of
the Intarnail nolses, which (ollowed ono ancthor
In an almost cantlinuous sequénca.

The inrarnal noisos were causod by hundrods of
ants of minor thoughtlessness and oy minor
dofects in the censtruction of the
partitianling and in tho mzlntenance of the
building. Holse from such sources would tend
to glve rise to dlssension smong the occupants,
wharaas traffic noise comlng from outslde the
bullding had & unifying effect and provided a
bond betwaan pecploe In adjacant aoffices.
Consaquunt ly {1 was docidod to leave the
windows unsoaled. In addition a sum of monay
was garmarkod for deallng with Intornal noise
probloms as thoy bocama apparont.

04-005
Hurlpburt, R, L.

Inglowocod Dopartment of Envlronmantal
Standards, CA

105 East Quean Strezot, 2ip 90301
AIRCRAFT NOISE EFFECTS ON PROPERTY YALUES

Inglewoad, CA,
City of Inglowoad, FEB, 1972, 2 p,

A study of property values In Inglewood, CA,
showad that rosldentlal land valuas are
approximataely 50% higher, and rental dwelling
vacaney rates approximately 50% lower in areas
whaoro alreraft nolse (s less than 80 FNdB
compared to areas whero aircraft noise axceeds
110 PHaB.

Tho rosutts were computed by a |inocar regression
anelysis of data from the Inglowood General
Plan, Pretiminary Housing Elemant. The data
from 21 census tracts, comprising tho entire
city of Inglewcod, wara used for land values
and vacancy rates, Tha correspoundling nolse
levels usod ware these at the spproximate mld-
polnt of each census tract, Throe possible
correlations with noise levels were studied:
rasldentlal land velues, vacancy rate of

90
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rontal gwalling units, and vaconcy rate of all

dwolling units, Tho first two corrolatlons
wero Signiflcant at thue 5% iovol,

Yarjable  Regression Ricomputed RO Coaf.
Yeland equation corralation raguirod for
valug In  {corputed) coof. slgniflcance
f/sq ft ot 9%

ar vacancy con f i donce
rate in & lave )
Residocntial

land valug

(L3 Y=5.02~.024x  0.5489 0,456

All dwolling

vacancy rato

(£ 4] ¥=0,22+0,43x  0Q,2766 0.433

Rental

dwoiling

vacancy rolo

(%) ¥=-1,39+.067> 0,4427  C.433

Qs-001

Sulewsky, J. E,

Geedfrieng-Dstargaard Assoc,, Codar
Rnalls, Nl

7 Saddle Rd., Zip 07927

ACOUSTICAL DESICGH GUIDELINES FOR OFFICE
LANDSCAP (NG

Sound and Vlbrat|en

Yol 5 Ne 6:17-18, 1971

Opon plan cifice arrangamants are becoming

incroasingly popular, but thore can be problem
In providing necessary speoch privecy batwoen

work statlons and In eliminating disturbing
nolse from offlce equlpmont.

The thrae malp principals that can provent
slgnlficant loss of acoustle privacy arn:

1) uso of carpeted floors and sound absorbing

matorials on colling and room surtaces that
could roflect sound from cne work station 1o
anothor;

2) placing ucoustle scroens botwean work
stations and around nolsy oftlea oqulprent;

3) adding background masklng sound through a
loudspoaker system to cancel transmission of
ward information botween werk statlons.

Carpots on tloers sheuld have a pllg helght
of at least Q,156 inch and eifthor be carrled
on a separate sponge rubber or halrfelt ped
ar havo an Intogral spange rubber backlng

AR SRS Ry
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gt least /16 inch thick, to oliminate nolse
such as toat shuffling, Cellings of 'normal"
cehatruction {1hia minaral acoustical tilae)
ars not sufficlend bocause thelir Nolsa
Roducticn Coaffliciont (NRCY, & measurs of
avorago sound shsorptlan, [s only about

0.65 ar less, but medifying the calling by
adding verticol balfles of giass fiber panats
cian bring ovarall colllng absorption up to
NRC 0,95, 0Other successful eolling troatmonts
have Tneluded:

1) a flat coiling of glass fibor panel with
an NRC of 0.63; (23 an open llght yrla panel
with a planum above it madue of varticaf
bafflos or fiat glass fiber colllny panels;
2} ceffor or rodified buffle calling systems
madae of glass flbar panols. Becausa ?lghting
flxTuras oroe assumecd 1o ¢over 25 porcont of
the calling arva, thaelr tight diffusers
should be of the open rather than sofld

rype,

Walls, partitions and coijumns should bo coverod
with sound=absorptive materials such as fabric-
ar vinyl~covored parforated glass flher
panels, Corpoilng can also bo used {f pile
depth Is at loast 3/8 inch on juto backling.

Window draperios ara oscertialy wlth 150
porcont fuilpess and sumi-opon wéavo, They
may still boe transiucent encugh for axtarior
objoects ond colors to be defined. Screans
shotld ho placed to «limlnato lino of sight
paths boetwoan soated porsennel at dlfforent
work statlons and sround noisy equipment,

Thoy shoutd work nost etficiently In the
250=2000 H2 range, which Is the cruclzi

range of spoech and business machlne spectrao,.
Thoy shoula be at least 2§ Inches thick, have
on impervlious mombrano in tho middle ta reducy
noiSo propaget ion through tha screan, and have
equat thickness of sound-absorptive material
on alther side.

Background masking sound |5 produced
elucTronlely through loudspeakers hiddon [n
or above the calling., 115 trequency spectrum
ls deslgned to mateh that of specch and
altheugh It 1s audlble, its level and
compasition are such that |t does not sound
"nolsy" to personnel, Its purpose is To
incraase speech prlvacy by reduclng
Intolllglol 11ty of speoch propagated batwean
work statiens. The background nclse system
must be tuncd sfter it [5 Instzlled by
adJusting tha lavel snd spectrum of tho
spoakar system for the optimum combinatleon
of masking ond quintnoss,

S R P
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05-002
Hoobink, T, #,
tnited States Uapt, of Agriculture, Scattlo

EFFECT IVENESS OF SQUND ABSORPTIVE MATERIAL M
DRYWALLS

Sound and Vibration

Vol 4 to 5:16-18, 1970

Results ot flold measuromonts of four wall
spocimans {n o small apartmont bullding showod
that urca formaldehyde foam and mincral wool
wore of factive sound absorptive materioels in
wood-framo party wal Is. tight-wolght walls
con thus bo provided with a Sound Transmission
Class (STC) nurbor of 50 aor more,

The foam used was tho patented |soschaum
Procoss type. [ts throo componants are uroa
formaldehyde resin, o foaming agant and ofr. [t
wos pppliod In tho spacns bafween studs bafore
the walls wore facod wlih gypsum beard, [
firme In aboul one minute but contlnues 1o dry
tor ono or two days,  Tho cellular
charcteristics aro GO% open cellfs, Tho foom
is nontoxle, salf-extlnguishling, non-corrasive,
nold-resistant, and has a donsity of about 0.0
Ibs per cuble foof,

The wal} construction was doubto 2x4 studs and
plates wlth a space of 1/2 Inch botwoen both
studs and ptates, This was faced wirth 5/8 in,
flre=ratod gypsum board.

The four difforent filler treatmants and
thoir results waro a3 follows:

Fiald-tostoed STC

1 Wall f1iled with foam on
both sides (foam 7 in. thick} 52
2) Wall filled with feam cn

one sido (foam 23=5 In. thick) 50
plus rosilient channols undor

oni: gypsum facing.

3} A Z In, blanket of mlnorai

weol In stud Spacas an both

sidos of thg wall (total

Thlckness: 4 in.), pius 47
% In, sound doadoning board

under one gypsum faco.

4) Wall tillad with foam on ono

side {foam 24-5 In, thick) plus 47
t In. sound dozdaring board

undar one gypsum facn.

The ratlngs of tho latter two walls woro |lmitod
ta STGC 47 by thelr peor pertermanca at 160 Hz.

There are other ways 1o get equivaiont acoustlc
lsolatlen In double-stud walls, One way uses
thermal Jasulatlon as the (|]ler materlal and

N et 24 e § v ot a1
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uses ajther regillent channpls or sound
dondoning Loord under tho gypsun board on
both aldus of tha wall,

Tho in-placy cott of uroa tormaf dobydo foam
Is nigher thon that of thermal Josularicn (in
tha Seattle arcal).  Full=thick fcam (6-7 in}
costs I0 cants por squars foot and half-thick
foam (2i-5 In,) costs 16 cenis par squore toat
inatal lud,

Stmldar Tavostigat oo, mado on The {loor celling
construction, chowing that 6 fn, of foamar 3

in. of minaral wool, togsther with tho othar
cemponents of rha construclion, producod about
the came Tsolallon, ALl measurenants wirs

madu accordlng fo ALTM standard £326-67T,
"Tomtative Recommanded Practico for Magsurenond
of Alrhorae Seund Insuiation la Ouildings."

0h-003%
Yarges, L. F.

Yorgos Consulting €nglneors, Downors Greve,
I

5209 Lo Avo., Zip 60515
WIHDOWS ~=THL WEAK LINE?
Sound and ¥ibration

vol & Ne 6:19-21, 1971

For windows In oxtorior walls of bulidings
noar alrports, a systemafic dosign approdch
Inzludas farecasting the nolso wxposure,
dotarmining tho roqulrad Insulation, ond
only then choasipg adequate matortals and
construction dotel Is.  Adequate design
knowledgo fer extarnal windown has oxlsied
tor years., Construgtion gproviding adequate
nolsa protection noar alrports js 15-208
maro expansive than “standard" consfruction,
Bulfdors® and ¢lients' insistence on
oxterior winduws cause 1he mest sorlous
probloms for the designer, twcauso the
window, wvipocially if oporabla, Is the
"woak link' |n tho wall construction. For
this roason, many crltical buildings noar
airports hava no exterior windows, [f
extarior windows must ba wsed thg daslgn
mathod balow |s sutficlontty reliable for
small projects. For large scale projocts
protossional acoustical help Is a good
safeguard,

To dotormine the probable oxternal nolso
oxposure from afreroft, tho stralght=tinc
distance to the nearost alrport apron
pasition {not to tho edye of the airport
cr to the noarost runway) must bo
dotormined,

e
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The dosignur determlnes background

nolse lovels accopraule for the varlous
rooms from the tabla below. 'Background”
love! doas aot includn tha soungs of
numan actlvity, but Incluces vontilating
nolse, ilghting hum, sound of afr
conditioning units, plus noise coming In
from cutside, Tho takle balow [s basad on
thousands of maasuromants of what people
wl |t accapt, within reasonatle IImlts of
centidance {epproximately 90%),

Maximum permlssiblo Intorfor background
levols In dBA

Typo of Room Max. Permissible
Bulldling Interior Background
Lavo ls=dBA
Hotal Bedroons 45
or teetlng Rooms s
total Offices a0
Lobby 55
Sheps 55
Restaurants €0
Alrport Tickoting Areas G0
Formlna!l Rostaurants 60
Facllitias Maln Waitlng Room 70
Loading Gato Aroas ¥a
Ctfico Execul jvo and
Buitdlngs Private Offlcos 45
Goneral Dffice Aroas 55
tobbies 55
Shopplng Lobbles 55
Canters Staras 55
Restaurants 2]
Schocls Classrooms 50
Gymnas | ums (1]
Audlioriums [0y
Apartmants Bodrooms 40
K| tzhens [Ae]
LivIng Rooms 50
Hospltals Patient Reams 45
& Actlvity & Sacial
Nursing Homas Rooms 55

Hoxt tha aczeptable Intaricr feval is subtracted
trom the antlcipsted exterior nolse lavel i
detsrmine the exterlor wall Tsolation requirad,
For example |f extarior nolse will bo at

loast 87 dBA (from Flgure 1), and the

Intarlor background lovel tor & motal badroam
should o ne hlghar than 45 4B8A (trem the
tabic), 87 mlnus 45 indicates & 42 dO barriar,
ang the window must provide at least that
isolation. Sound Transmlsslon Cless {STC)
numbers for vorious types of window systems
provide a good approximate methad of choosing
the correct window troatment evon though thay
wore orlginally daveloped to provido a singlo
numbarr ratings for Interlor partitions. For
oxample, |f 42 di3 external Isolation was
requirad, it could be provided by o window
systom with an §TC 42 ratlng.
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The Table shews that e slingle pane of ginss with
orafnary giazing 15 & peer sound barrlar,
Spacaed, doublo or triple glazod assemblias do
mych hottar, but only It the space betwean
pangs 15 more than ono lnch. Hewever, narmat
glazing proceduros ofren do not provide alr=-
TighT wdgos, leading to sovera acoustical

leaks unless Installation s closely suporv!sad.,
Anather draw back to spacod window systems lco
thelr exporse, bulk, and maintenenco probions
fintarior soiltfang), Tha laminated acoustical
glazing consists of muitiploe layers of thin
glass lamlnated with thick, sefr layers of
pelyvinyl=tutyrare plastlc,  The resulting

:‘mul pany thicknoss rangos fram (" 1o ovor onc
neh.

Serunnad tranmmilpsian elass ratings
for casiout typer of glarr

Glan Type sre
Single Streagith 14
Douhble Stiength 3
Y Plate 24
W Plate k1]
17 Plate -7
1® Lisulating, 137 alr space a2
b Safety a1
032" Laminated Acoustical I5-04
Y" Lal tol Acoustival 38~ 40
Spaccd wuty, wirth air gpacey from 27 1o 4% 98- 48

In genarai, howovar, thoere should ba ro
oporohle windows used, whether of tho hopper,
doub la~hung, or casomont typo, If performance
buttar then GTC 32 are ngaded. |If hullding
codos requlra oparable hoppars, the heppers
stiould hava dout le or triple odge gaskots, at
least two can-type huandlas or catchos, and
ctose tightly under considerabito pressura,
Evcn better, thoy could ba msde only
technlcally cporablo=-=that ls, openablo only
by & custoedlan with a wrench.
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05-004
Hylins, §,
Soab-Scanla, dodortal Je /owaden/f

In:  Jarssen, P.G., Conferoncas in Cotnection
with the Infernational Air Poliutlon Control
and Holse Abatarent Exhlbition, Joonkcoplna,
Swonon, SEPT -6, 1371

doaenkoaping, Swoden, 1271, 9255, (p. 7100~
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In this report an engincer from Soab-Scania
Swndon gives tha motor manufacturor's
viows of the part playod by produciicon
environmantal potlutlon.

Durlng tha past ten yoars, the nead for
actlve measures In the flold of vnviranmant
profection has bacome Incroasingly pronouncod
and thls [n turn has lod to o rapidly growing
proportion of development work being
concentrated on making motor vehiclos mare
suitable for thu environmant,

Whan talking about nolse made by vuhlcles,

it Is important to use figures abtalned by
tho same mothods of measuramani. 150 hay
issuod Instructlons as 1o how tho mossuremont
af vehlele noise shal! be carried out, ‘whun
reguiations are drawn up it [s extromely
Important shat thay canfarm to Tntarnationzl
standsards, Tharo may bo good roason tor somg
extromely large canters of population to
introduco special rogulations,

Local sources of pellutien can also ba
brought under contrel by means of traffic
anglneering and read planning.

The most diffleult vohicle nolse to combat [s
the noise made by dlesel-engine vahiclaos,
Although commen bollef is that exbhaust nolco
is most domlnant, modern slloncors hove
brought exhaust nojco bolow 2 tovel 1hat
would add to tho total nolses,

Hoise from tho combustlion process passes via
tha anglra crankcase to the surroundlng alr.
This ncise [s dlfflcult to subdue. Anothor
sourse of nolse 1s tho cooling fan, tha
nelso level of which increoasos with engine
rpm, Ipduction nolse used 1o ba difflcult
to control, but this [s now silenced 1o such
an axtent that |t no longer has any effoct
on the total noise tevel., Tho dit{lculty ot
supprossing noise is emphasizod by tho fact
that very |IHla |s gainod hy sjlencing ong
source of noise, Tho noise occurring ot
spreds as low as 40-30 km/hr beglns to have
an Influsnce on 1ho tetal ncise levol,

tess than 3% of tha tatal number of vehiclos
In Swaden conslsts of heavy vehicles. Duo
to traffle rostrictions and othor tratfic
engineoring measures, noiso from heavy
vehicles has beon furthar restelctod.

Buses, on the oThor hand, are among 1he
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vohlcles thul oro froguontly deivan in
rasidontlal areas.  Saab Scania how
aosignod a eity bus with b onaloc tows!l no
highar than M-T6 Juf, cccording to the
150 mosthod ot muogsueremsent,

Apathor axample of tho work dono In roducing
noise is that ruprosentod by the rofuso
colluctich vohiclos duvalcped, By using low-
apeed hydractiv pumps ter drlving the
mackiinary and Ly the uso of wpocial
insudation around the onglnoe, gearbo< and
rofuse handling wait, Sach-Scania con mako
raftuse collocrion wahicles with o worklng
nojue Tovel of sround 75 dHA,

Houvy trucks can be drivon qulter if thay
havo largar angines.  Ono of thee roasons far
this Is that o more powertul cnging cnab e
tha truca to be driven in a highar qour.
This In turn means that onging cpm will he
Iowor at an onuivalent rosd spood,

Frosent=day socloty 14 completely dependent
on ruad fransport,  Far all partics concerned
it i5 thorofara of utmost impot tance thal
roqulatlens gaverning {hoso important
environmental gquastions are of a unlform
shape and 1nat fechnical and vconomic
considorations nro nar ignorud,

0%-005
Fitlman, T,

Chalmers University of Technology
Gotoburg /owadon/

TECHHMICAL CONSTRUGTION METHOBS AGAITHST MOtSE

In: Janssoen, P.G., Conforuace in Connactlon
wlth the Infornational Alr Pollutlon Control
and Nelgsa Abatement Exhibliion, Joopskooplnng,
Swodon, CEPT 1-G, 1971

Jounkoeping, Swaden, 1971, 525p. (4:20-4:34)

PropagatTon of industrial nolee by means af
dasign changes and extra davices on machines
is dliscusced. (|1 15 necotsary to use
vechnical construction muihods againct nolse.

It a source of nolse is out of doors, the
roducticn of noiso with distance Is most
etfeciive ovar tho first few meters., Largo
roductions in noiso require !arge prolectivo
distances and in general nolse from o sourco
aut-of-doors reaches very far.

Tha intansity of roflectod sound can be
affoctad by obsorbants In the room. By
providing a reom with good sound absorbents,
Thue level of tha reflected sound can ba
dacroased by 5 fo 10 diy, and a decroase of
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thiv slzeo s net Insignificont Since it
Implios 3 roduction of 25-507 al the
intansity actualty hoard.

Holsa problams In induslry cannel bu sotved
by moans of sound absorbing materlal,
aspoctatly since the sound Fovel nour Fhe
sourco whera the direct radiation domlnaios,
is unaffocted by absorbantc.

Much larger roductions can be achivvod by
muans of saund-insulating construction that
fs alrtight, Tho mast slmple door in an
apartmon b hes a sound Insulation of aboul 15
di. T sound insulallon of a 15 In Ihick
cogncrete wall (6 about 50-50 aB, With {ramg
wal | constructions, wiihin a rango af ?-15 am
in thicknoess, sound insulations in tha roange
30-55 di can be achisved.

Scund sereening arrangonen]s uso SCruon as
high as possibie, placod as near as pousible
to tho source, In typigal situations 1his
can give reductjons of about G-10 o ot
madium and high frequencios.

Vibration insula?lng of machines is oftan
nocasssry bacauso of nolse. |t Invofvos
standing the vibrating sourco on springs.

In this way tho transmission of vibratlons
to the foundation Is roduced shova a cortain
frequency., It Is Rocossary That the
foundatlons ba haavy and rigid.

Whan technically pfanning Industrioes and
industrial premisos with respect 1o noise
preb lems, those auidalings can ba fol lowad,
tiolsy machines and processos should La
saparalcd not only from thusa actlvitles
which regquire sitenco, hut above all sc that
ono avolds uxposing moro individunts to nalse
tfor longar perlods than one must, For
industrias which have appruciablao parts of
thoir activitles out of deors, much can be
gainod by serocning and by enclosura,
Industrial promises shouid oe provided with
of factive sounn absarbenis. Tho absorbents
must naturally be suitablo for dhe particular
onvironment ond bhe sulteblo from a practlczal
point of viow, The sizo of sound Insulating
constructions is not gonerally a probfem, but
physlcal presence can be restrictiva. This
can maan That Industrial premises should bo
mada somewhat larger so that spaco I
svallable for dividing wolls Lotween varlous
parts of tho gperatlars, Finally, with
raspact tc vibratlon Insuintlon, aven this
starts al tha coenstructional plannlng stage.
Bullging planning in genoral and constructive
daslign in detall aro Importent horo.
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Gardinlnr, K, 2.
Hurdhiy, H. L.
Silspoe, 03, L.

Internadione | Business Mechines, Cndlecdt, tiy

ACOUSTICAL FOAMS FOR SOUND ABSORETION
APPLICATIONS

Scund and Vibration

Vol 4 lo 7:12-16, 1970

The physlcat and acoustical proportles of
polyurathang toamy wers investigatled far
seound abtorplive wodga opplications for comi-
arwcholc roums.  (Wadnes, caveral (t lepg, aro
usad on walls and coilings of acoustleaf
moasuremont chambwrs 1o maka the Inside
surfacos of tha charmbor os conpletoly sound
abiso) bl vy o possible; sound §5 bounced

bock and torth in the spacos Lotweon the
wodgos, ond practically none i< transmjtied
tack inta the main champur spoce.}

Palyurathsne wudges can give bottor
Jroustical perfoarmance than glass fiber
Although most of tho Investigation cancernid
vhe wedge eppiicution, with amphasls on low
trequency performance, somd ospocts af the
rusults are ot goneral interast,

Thore are many 1ypus of faams on tha market,
of varying rigidity. Palyurothane flexible
foams con be divided into palyester und
polyalher., typos. The following tabile
compares thelr physical proportles:
Criterion Patyother Polyoutor
Hydrolysin  More stable Mora dorable in Jry
in humid Gy i romnont
environmunt

Utraviglat Morc: stablo; ysed
almost exclusivoly
by garman! industry

Arr ilow Max 0% Max 605 opan celis

opon caells

Flammabitity Helthor typo sol f=c«llnquishlng,
axcopt wlth additives at time
of foamlng, Tho flamoe retardent
addl Hives Jowor the ale fiow
rocistance.  Without additives
palyustor is lecs flammablo,

Cost Lass oxpensiva

Fatigua More durabla.  Used
for soat cushliaons,

Alr flow roslstanco is the mast important
paramoter In duTormining tho sound absorptive
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characterlstlgs., |t dapends on the number

ot cell mombranaa presant and The slze of thoe
cells, Pelyurethana feam Is an cpun coll
toam, wlth relativoly {ow mombranes present,
Fur tha wodge application, a cail count of
45=50 par |Inaor In is bwest,

Foums aro easlly obtainad In dans!tios of
1.0-2,5 Ibs per cu ft, and as spacials up
to 8,0 Ibs par cu ft. Most aof *the spuclal
propertias found 'n the Jonger foams do not
seam to improve acousiical absorprion,
hoyovor,

Foems cen bo obtalnad ina atlmost asy color,
but u-v lighrt, svlphur dlexide, and nltrous
changas cause dlscolaration toward a [lght
yallewlsh brown, ¢ thae foam s Initially
colereq tight yallowlsn brown, thereforoe, (f
wlll to less llkaly to show changoes avor
time,

AtThough foam making Is st}1] as much as un
ort as a sclence, 717 Is pussibla to ebtaln
foom with speclfic macheanical properties,

Flat sheats of fosm can axhlblt g 95% narmal
Inntdanca secund abksorptlien abova tho frogusncy
whare a 1/4 wavalength !s shorter than the
feam thlcknoss, To incroasc absarptlon To
997, wodgo shapoes must bo usod ro make tho
bulk [mpadance [ncroase batwacn elr and foam
mora grudual .

05001

Costerroichlschar Arbeltsring fuar
LagrmbeXaempiung

{012 ¥ienna, Stubenrling Ahustrie/

TECHNICAL NOISE PROTECTIVE CONCEPTS AMD
MEASUREMENTS

Lasrinschutztechnlsche Bagriffo und Massungen
OAL-RIchtl inie
No 20, DEC, 1969, 7p.

A dotolled definition of sound and loudness
ang terms usoad In the!lr moasSuremant are
presented. |IT |5 ncted That at present,
fastrumentation alono (s not sufflicient for
technleal ly sccurate measurement of nolso.
It also reguiras a working knowlodge of
acoustical principles, !t Is suggested that
only squlpmant recommandsd by the
Intarnational £)actrotechnical Commisslan
be used for measuremonts. A IIst of such
sound level maters (s glvan betow., [t Is
further recommended fhat equipmant be
Inspected by the Fudaral Buresu of Standards
ang Measuras evary 2 yoars.
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Mossuremants, as proscribed by the guldallnes
for particular nolses, should be teken at
loast 1.2 motars ogbova ground whan parformod
outslda. Inslde rocoms, thoy should bo taken
st 1.25 maters ahove the {loor, In tha cantar
of the room, Tho ares in whlch the
mossuremants sra taken should be fren of
people and cbstructions, and the m!crophono
should be located distant from Tho ohsarvor.
Woather condltlons should bo taken Into
account for oufslde moasuroments., For
axamplo, wind can intluence the noise level by

10 48,

Manufacturer JEC-Pubt. Filtor Measur, Woight
& Typu arna In kg
for A
curva

Bruaj & Kjaer
(Cenmark) Typa

2205 123 A,B,L  32-140 0.8

2200 179 A,B.C 57-140 0.9

2207 123 A 54-140 0.8

2203 179 A, 00 19-134 2.7

imulsa=

SPI2204 179 A,B,C, 15-150 2.7

Pookel M. V.

{hathorlands )

Typa GRA

4 BulH-in oCtaw

band filtor 123 A,B,C 20(25)~ 4.7
150

Genoral Radlo Co.

(L.5.A) Type

15635 A 123 A,B,C 44-140 0.8

1561 119 A,B,C 3i-150) 2.5

Rhode 4 Schwarz

{Garmany] Type

ELT BN4514 17% A,B,C B5-120 0.6

Philips H. V.

{Hotherlands)

Typa FM 6400 123 A,B,C  38-130 2.1

L.E.A, (France)

Type S5T 2 123 A,B,C 0 24-140 1%
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Baade, P, K,

Carrleor Corp., Syroacuse, NY
CONTROL OF NOISE FROM MACHIKERY

Int Crocker, M., Proceedings of the Purduc
Noise Control Conference, JUL 14-1C, 1971

Lafayetto, Purduo Unlv., 1972, 594p, (p, &1-t3)

Proposed motheds and problems encouniered in
efforts to moasure nolse from machinary aro
discussed, Tha nead to standardlze methods
for this moasurement is stressed, as arce
dlffarences In the requlroments for alffarent
klnds of machinery and applicatlons.

Thora ore altornative ways to present sound
date tor a specitle machinw In five separate
areas.

1) Sound pownr varsus sound prassure!

pressure describes conditions at tho iistnor
locatlon, powar [ nocossary in accounting
for dlfferent transmisslon condltiens,

2) Single number vorsus spoctrum: data

for noisa contrel must provide frequency
Informatlion. Octave band spectra gonaral ly
ara sufficiont by 1/3 actave band spectra

may be necessary.,

3) Froquency woighting: tha A-scale (s the
simplast and most common, Howevar, othor
walghting mathods, whlch correlate better wlth
subJective Judasmonts of unsteady noises and
sounds, may be better suitoed for laballing

of consumor proaducts. '

4) Incromonts ond accuracy: the incramonts In
which noisa ratings are given must bo consistent
with tha accuracy of the measuremonts on which
They are basod snd with human roaction scales.
53 Certlflcatlion: |t is doslrablo for sound
ratings to be certifled and pollced, which
can only be done affectivoly by trade
assoclatlens.

05=00%

Botsford, J. H.

Buthlehem Steel Co., PA

Zip 18016

PROFOSED AMERICAH STANDARD FOR COMMUNITY NOJSE
AT: Amarican Assoclation vor tho Advencoment

of Scloenco, 138th Meating, Phlladelphla, DEC

29, 1971

Boethleohem, PA, Bothlehem Steal Co., 1971, 4p.
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A working qroup of a subcommittos of tho
Amizrican Hational Stondords tnstltuto (AHSL)
has dovalopod community noiso standards for
cemmuni ty samnding proceduros and for equipmont
ncl oo measurement, wnd is planning ro droff

a modol nelso ordinance.

Thiw qroup, the Working Group on twasuremont and
Evaluation of Qutdoor Community Nolse, was
eotablishod by thae Soctlenal Commlttee on
fioacousiics of ASI, Tha ul rfimale goal

Is to achlevo maximum human privacy from
intrusion by nclse, The first step toward
thiz gonl 15 tho capacity to dofine Tho
scoustical quallty of tha cnvircament

In terms of provalling nolase luvels in o
reelfablio ond ropeatablo way., A simple,
inexpuensive technique 1o noadod that may

be used by the non=speciaiist,. Thorefore,

an A-weightod sound lovel aotor wes choson,

to be usad on tho slow metor rasponsa.  One
problem In masurlng community noise |s that

It varles considerably with tima bocause

of alrcraft, vohicutar traffic and ather
variabla poite sourcns. To gat o ropoatable
aitimate, the following precedure e suqgestod:

The A-scate roedlng |s obsorved for tive seconds
and an ostimate of the central {ondoncy is
rocordnd, 25 wall as the range of tho mster
doficetions, Roadings are ropeated until the
numbur ot roadings aquals or oxceods the sproad
in decitals of all the tvadings. The avurage
of all the resdings will bo considorad the
community noisa laval for that location,
Osorvetions should bo carrifed out under
similar condlticns on oach of throe difieront
doys. At least five diftorent locations must
b maasured botore roadings may be considorod
typical of a naighborheod,

The oguipment nolso measuroment standard
proposos a test-site mathod for determining

the maximum nolso umitied by public conveyancas,
motar vehicles, In¢luding rezreational
oquipmant, ond constructicn and Induztrial
machinory. Tha toast siio consists of a flat
cutdoar area with no reflacting surfaces or
obstructions wlithin 150 foet, Soven caingorias
of onuipment oach have spoacific oparating
Instructions to Insuro maximum nolse output
during testing., Those categories aro broad
enough so that almst any davice will {1t Inio
ono of tham, The A-walghtod scurd lovel mater
Is used on tho "fast rosponsa’.

vehicles that travel over 10 mph arc tested
whila moving, Thay aro drivon by the micrepheonce
at a dlstunce of 50 foat with wido open

threttle at ncar-msxlmum anglne rpm.  Tho

gear |s chosen so that the sposd stays undor

35 mph. Tha vehiclo passes by in both
directicns, ang only data from the nolsiest

sldo is used,

Uther cquipment 1< testog at a standstill
while belng oparated ot maximum nolsw
conditions. The sound laval 1s measurad
around a ¢lrclo 50 fpet from tho equipmant,
and tha highest sound leval o recorded,
To insure repeatiblllty, the same method
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Is wsed as for communlty nalso readings,
Whan a given modal of squipmant s beling
type tosted, differert unlts of that modol
arc Tested unilii the number Tosted equals
or exceads tho rango In docibels of tha
Inglvidual fest rosults, and 1he averege ls
ther takon as tho maxlmum sound lovel of
that medel. This methed s Intonded for
cartiflcation tosting by tho manufacturur and
conformance tosting by communlties, but is
not Intended tor enforcement purpasas
oxcapt at o qualified fost slto.

The standards doscr|bed above are still In
the draft stago, and the Working Group is
now rovising them to mwt some objections
that havo boen ralsed.

06-004

Puzyra, C.

TRAFFIC NOISE

Haiasy Komunlkacy fne

In: Zagadnienia Akustycmno w, Zakladach
Przomys lowy ch

Warsaw, Wydawnlctwo Zwlazkewe Crzz, 1971
Atp. (o, 136=147)

Warsaw, |lke any other city, consldors traffic
nolse next to Industrlal nolse, [+s bigagast
nolse source.

Tho first stop In neiso oducatlon sheuld be
undertaken in city planning and siting. Also
groonbelt ang parks, #ccerding to tha auther,
can prove to pe tho mpst offectlve abatomant
dovlea, They should be constructed along tho
maln artorlos, atong street-car ana

rallroad tracks and In all hoavy trafflc arnas
of the clty., Any typo of a groon ocasis should
also bo considered an ossontlal for school and
hospital areas.

Anothar sourco of nolss atatement should be
tIme restriction put on certain raiiways.

Tha highest nalse lovals are smitted by trucks,
streatcars and metoreyclos, for Instance:

Type of vehlcle Noise lovel In d0
STreatcar 63708
Tracter (Ho. Ursus 45) B4

Truck 77
Tralley car 75
Matarcycle 76

Bus 15
Passenger car &0

Massuremants woro conducted at a 6 motaer
distunce,
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Faasuremsnts wore conductod Throughout 1ho
various streats of Worsew to detarmline the
nofse lovels. Narrow streets, |ike "Zabkowska",
with width of about 20 metars containing
builldings with 1-5 stories high registernd

nolse lovels up to 78 dB,  Wids strects |lke
'Plac Unil tubolsklej whieh is 120 meters

wide and contains bulldings up to 7 starlas
mantfostod tevels of 64 dB,

Studles wure also conductod on grecnbolts
centalning wvarlous trecs ond shrubs., Tha
results showod that groonbelts with tal ler
Yrees and thilckar shrubs roduce the neolse
tevols cansiderably., For instanco, 2 rows
of poplars, 7 rotors high and ptanted 3
maters spert, with o row of frult trees and
a livlng fenca In front o7 them, totallng
15 moter depth aof The grocnbelt, can
reduco tha noise lovel up to 20 aB (wlth
treos contalning leaves), and 18 db-

(without leaves),

A nethed for nalse roductlon of strootcar noise
is the "watting" process of tracks. Results
showad that neoiso lovels trom tracks on concreto
ranged from Bz-85 ¢f aftor wottring, 73 dB on
asphalt background and 60 dB on a concreto
plate with elastic Insulatlon, Those
mausuroments worp takon at a 7-10 meter distance
with the stroatcar going about 25-30 km par
hour,

Tha author suggosts installmonts of street

mlcrophonps which will rogister ¢xcess nolse
lewnls by spaclal monitorlng. This rathod
wlll ald the abatemant program,

06-005

On: PHEUMATIC EQUIPMENT NOtSE TEST CODL
Sound and Vibration

Vol 5 No 2:4, 197

A recently prepared tost code specl fying
stondard techniques for measuring sound from
pneumatic equipment sovers both portabio
egulpment such as hand-hold pavemont breakers
and trallor-mounied alr compressors found on
consiruction sltes, and statlonary equlpmont
like large rotary vane comgressors found In
Industrial plants, Yhe document, "CAGIPHEURCP
Test Code for tha Measurement ot Sound from
Pneumatic Equlpmant,* was develepad by the
Comprossed Alr ang Gas Institute (CAGI) In
coopoaration with the Evropean Commlttae cf
Manufacturars of Cemprossed Alr Equipmont
(PREURDPY ,
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In tha coda, pneumatle equipment s divided
into threo ¢lasses: 1) smal |l machines, both
porcussive asnd non-parcussive; 2} large
portable equipment; and 3} large staticnary
equlpmenT.

Two typos of measurements are takan, A-waighted
sound loveis and ottove band sound prossurg
lovols, at each of five ar moreo spociflod
locations one mater from fhe outiing of tho
machinp, For largo pertetlo equipmont,
readlngs ot 7 meters are alse requiraed.

Durlng measurcmants, the eguipment must be
stationod above a hard plane (n.q., a concrote
floor} and operated under specified Joads,
Moise radiated from any loading davice usad in
conjunction with the equipront must be at loast
13 dB Jower then that from the eguipmant, to
Insure that only the lattar s palng meosurod,

Cne moasurement problam in onclosed aroas s
roflected sound., The codo solves This prublem
by specifying that the levols at 1ho
moasurement point be at least 6 dB greater In
oach octave band than levals moasured at
polnts more dlstant from the equipmant,

Anather measurcmont problom doalt with by 1ho
Code |5 tha |lketlhood of Jarge orrers when
strong pura tonas arp prescent; ihase orrors
oceur because uf intarferonce botweon direct
sound waves and these reflected from tho tloor,
This preblem s sclvad by maving the microphone
vartically over a rango of 30 em aboye and
below the measuring polnt, at o rate of at
least oneo over the path per socond, whiie the
maasuremant is boing mado.

Catculation rules and standard test data tormsz
are provided In the Coda, which has boon
supmltted to Intarnational Standards
Organization (150} and American Hotienal
Standards Instltuyto (ANSI) faor opproval as a
standard,

06-006

Baada, &, K.

Carrlor Corp., Syracuse, NY

Researeh Dlvision, Zlp 13201

HOUSEHQLD HOISE PROBLEMS

Journal of the AcousTlcal Secioty of Ararica

Yol 50 No 5:1232-1235, 1971

This artlcle discusses recont standards for
performance ratings and uspplicatlen Information
of the Alr-Conditloning and Refrigerstion
Institute as an example of what an Industry can
do to communicate acousticel data betwoen
monufacturors, Installars and usaers.
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Hlalse in tho homa §s not just an acoustlcal
problem; It 15 aeconomlc and sccial as well,
Logislation on nol<e control s not noeded as
much a5 s tho cooporation of industry In
manufacturinng qulstar mchinary,

In ordar to achiove thls cogperation for
effoctive nolse control, Intormation |s
neadod In Threo cotegorles:

1} equlprent sound eatings

2} proper appilcaticn ana Instatlation of
equlpmant

3) appropriiste nojse lovels for spocifie
situations

Standardlzed mathods of sound ratlng havo
boon ctorted by tho Alr-Conditlonlng and
Rotrigeration Institute (AR)), which Is now
publishing & directory containing acoustical
ratings of outdoor condonsing units.

It has also publishay an Applicatlon Standard
to @i tho buyar to use thesa ratings for
selaction and application of atr-conditionars,
Thosa ratings should ofd both the buyor and the
nanutacturar and should sproad In thalr
applicabllisy o other machinory and equlprent
as owoll,

ASHRAE (tha American Socinty of Heatlng,
Rotrigaration, ond Air Cenditianing Englnears)
I updating its Standard 36 and is working on
the dovolopment 6f Intornational standards,

Soclal end cconomic facters enter 1he fleld ot
neloe contrel.  Individeal tolerance of nolsue
and willlngness to pay for |ts contrel also
have 18 bo considerod.

The publicaticn of universal nolcse Standards
is @ step In tho right dlirection, but the

prico and perfcrmance of qulut aquiprent wikl
have 1o vy Improvad, too.
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Huriburt, R, L.
Owan, 0. A,

Inglewood Gopartmant of Environmontal
Standards, CA

1G5 East Queen 5t., Zlp 950301
PERMARENT MICROPHONE MONITORING SYSTEM

Iny  Hurtourt, R. L.. Inglewocodts Noise
Moritoring Pregram, Roport en Phaso |

Inglowead, CA, City of (nglewcod, SEPT 30, 1971,
33p. {p. 5=6, 18)
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A description of and results obYained from a
tour-point automatic nolse nonitaring systom

In Inglewoad, Califorala s presentod., The
systom myasures noise trom alreraft taking off
and landing at noarby Los Angolos Intornational
Alrport. The four remote microphones ara bolted
to tolophona pole <rossarms about 25 feel above
the ground and are cenncctod via broadcast=
quallty talephono lesse lines 1o Clty Hall,
whero the data o procossnd,

These four points monitcor nolse continuously
ta show lang term nnise axposure trends. Tha
mlcrophones are raln and wind protosted, with
an integrat calibrating systom.  Upon commandg
a 1000 Hz signal magnoticelly drives the
mjcrophone equivalent to a sound prossuro lovel
of 90 di.

At City Hall Information is displayed on a
tlolse Exposura Monitor that presents the
total tima that neiso in the area arcund
each mitrophone exceads thresholds of 80, 90,
and 100 dBA.

Cther nmodas of duta prasentation wre avallable.
1} An unwelighted signal playod to tapo reccrdar
enables a record of the nolse itself to bo kept,
and also a froquoncy analysis to be made If
dusired.

2} The unweightod nofse can bo monitorad with
loudsperakar to check if It may bo caused by
some source othor than alrplancs, such as
trucks or motoreycles., |In practige, nolse
abovo 90 dBA usually comes from alreraft.

3) Tho A-walghted poise {s playsd 1o o

graphic recorder which plats it against Time,
this parnitting calculaticon of CNEL (Community
Hotsa Exposure Levall) flgures.

The system was chochod out during @ menitaring
perlogd In Septembor, 1970. Also In Docembor,
1970, an acousilcal consulting firm did a moro
saphisticatod analysis of nine recorded flyover
signals using computer calcufation techniques
ylalding results in dBA, SENEL, and EPNL units,
ALl of the rosults In dBA corroleted within 2
dBA of Ingltewsod's aate, showing that
Inglawood's sysfem correlaies vory well with
mare complicated measuremant toachniquos,

06=-008
piehl, &, M.
Ingersol 1-Rand Rasearch, inc., Princatan, HJ

THINK QUIET: PART 1] - INSTRUMENTATIOH AHD
MEASUREMENT AND SOUND

rompressnd Air Magazine

Yol 76 No 3:t2-14, 107)

Ihs rruments used for sound moasuremon! snd
the functlon of cach ara discussed. The
basic instrument is the sound lovel motaor.
It consists of a nendireciional wicrophong,
it calibrated attenuatar, an ampliflor, an
Indicating meler, und weighting notworks,
The meteor roading is In terms of root-moan-
squara {tms) sound prassure level, The
Instrument cannot moasure tho peak lavel

of hlgh-speod sounds, as those produced by
hammar blows, punch prosses or gunshots,
Spoclal instrumontation is required tor such
applications,

Usually, fhreo welghting nolwarks aro includod
in these Instruments-=A, O, and ©, Originally
the A netwerk was fo bo usod for sounds bolow
55 di3, the B netwark for sounds botweon 55 and
B85 dfi, and C for lowels above 85 dB. The

A notwork givos a very good [ndlcation of the
loudnoss of sounds rogasdlass of the laval
and {5 most important. Tho C rotwork Is
gssantlally flat, and sounds read widh it are
called sound praessure levels. All {roguoncy
analtyses myst be moasured on thy C sculo,

The A petwark roported as dbp falls off
sharply ot low frequencios, to corrospond fo
the response of the car, The microphone s
the most important part of the sound=
measuring lnstrumentation. Froguency rasponso,
sans|tivity, dlrecrionality, and range are
primarily determlineg by tha microphone.

The octave-boand analy2er is the most common
analyzor for industrial nolse measuremant, It
separates tho complox nolse Into frequoncy
bands one gctave in width, and mpasures the
tevel in each of tho bands, HNarrow=-band
analysis must ho periermod when tho Sourco of
i naiso compenent must be idontlfled for
purposos of scund raductlon, or somg athar
ronson, For these analysls, half-octave,
third=octave and tanth-octave analyzors are
usod,

An acoustle callbrator fits over the
microphone and cal ibrates the entire systom
of micraphonoe, attenuotor, amplifler, and
matar. Tho microphone should ba shioldod by
a wind scraan whon wind veloclity Is high.
tolso racorded for analysis in the laboratory
can be analyzed wlth various band-wldth
analyzers, displayed on a graphic chart, and
rotainud for other purposos 1 desired.
However, racarding supplemonts, rather Than
roplacas, directly moasurod data,

Microphone placemont dopends upon cbjoctiva,
noise at o workers oar, of a comprossor
Inlet, ete, At eech of tha microphone
locations, tha fellowing data should be
takan with the machine operating: 1)
ovorall sound level uslng tho A-waighting
network; and, 2) octave=band sound pressuro
tavels using thn {lat rosponse or C network,

A siml lar sat of data, background nolse,
should bo taken at ono of the locatiens with
the machlne shuf down, A sketch should ba
made showlng the machina, locatlons cf sther
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machlnary bullding walls, and microphone Corractlons are next applisc s follows:
{ocations, as wall as a descriptlen of the

machlno and eparating condltlons, CONBITION CORRECTICN
Cartain calculetions are regulred To Fura-tonu components +1
Interprot data taken in sound tests. It Is Wide-band nol=a

often neccssary To combine scunds made by impulsiva +1
different machlines, or evon cetava-band Net Impulsivo

data measurod on tho sama machlne, Contlnuous oxposuros, to

Background nelse often must be subtracted 1 paer minute 0

* from tha total nolse to cbtaln the sound 10-50 wxpaisures por hour -1

prassuro lavel of a machino aione. 1=10 expasures per hour -2
4=20 oxposuros per day =3
1-4 exposuras par day -4
- | exposure por day -3
Very qulet suburban +4
Suburban 0
Rosldentlal urpan =1
06-009 Urban near some industry -2
Area of hazvy [ndustr =3
Slahi, 6. M, Highttine ’ Q
JayTim -1
ingarsol I-Rand Resocerch, Inc., Princeftcn, HJ an;!'uglngl‘.vccndiﬂonlng 3
. - Consldarable previous conaifrlaning =1
THINK QUIET: PART 1V¥--WOISE CRITERIA Extrome cendl Tlentng -2
Comprassad Afr Magalnse The sum of the various corrections then Is
applied to tho orlginal love! rank to obtain
Yol 76 Mo 5:12-13, 197) fﬁo corrocted Iovu? rank. The expected
communlfy respense can then be prodictod by
Figuro 2.

i Proventing comrmuni  complalnts about noise

;.: from Industrial sc.rces Is dliscussad. Criltorls COMMUNITY  RESPONSE 10 NOISE

Yy to prevent annoyancos »¢9 moro rostrictive than eame -

: erlteria fo pravent heurlag damage or spooch Sty T T /',4-"‘:? =]
Interference. Anncyanca depends upon the [ —— T e et
lavel of the offanding nelse comparod to Tho Conrmnly 2;;’;,‘"1_\_/ /‘:///
pra~oxlsting background lavol, Its zbsolute action P e ]
valua, [tz freguency, how I+ varles with time, ireed / Y
and whether |t occurs during tha day or night, Cramt // Ronqe ol Caprcied |

Cemalarty e _ﬁmm Format Comvmunities)

-t While It |s fmpassible to predict exactly tho Ha DEetved Lo + " . ; |

& rasponsa from any parilcular nelghborhood Reathoq s b ;OW:NI“:‘D“”W‘

b 1o any speclflc nolsa, a falrly rollabla e Figure 2

i mathod hos bean develeped by Stevens,

i Resenttith, and Bolt. One can plat The

K measured octave band sound pressure lavels on

H Figure 1 to detarmine tha fnitfal lavel rank.

4 Tne highest zone Into which any of the octave NOIZL EMTEAN (HE Comvest

i band levels panotrates 1s the leval rank of

. DCIAVE PASS BANDS (Ha)

E the nolse. W P

s oAd

i RESIDENTIAL NDISE LEVEL q e

b 3 ;

n L

3 o g \\ E '“Eucromu

' '.’D" g i \\\ Y '-T?;r:-::—uiuvsu:.m

E g S ..,...\ N T e TN ANY GIPRE

{: : NN,

E 0w, ' TR A0 DHAT TIN

e': g KON o

4 t H N o ALyt

« i - - : y

4 g “ in S EeLctwe

] - 2 i h y OFHCLY

% § |60 " I'DI

H YREQULNET (1]

% 20 ! L | ! 1 A Figuia 3

d 6% 125 =50 LGOIk 2K 4R (K

J OCTAVE + BAND CENTER FREQUENCY LHa)

5 Figuren |

101

.- - PR T e R = et R S e e e S e e e e ey et 4 ek 24 se s o B

T WS et < -
RO el



o ————

06-010

MEASUREMENT

A widaly usod wet of noico crltertfa for verfous
affices, conference rooms, rasidences, and the
lko wos developed by Dr, Leo Beranok (Mgura
Z,Y The International Slandardi zation
Organization alsn has recommindod a simllar
sot of criteria, caliod NR [Halso Rating)
curvos. The Hational Electrical Manufacturers
Assogiation (NEMA) has produced o set of noisa
critarla for gas turbine Instal laticns.,

Fracautions should bo taken whon uslng JdbA
lavols. Tha pepularity of A-walghtod sound
ievels |s Increasing rapldly as o mooans of
oxprossing all types of sound crltarta, whother
it bhe hearing damaga, speach Infarferencoe
lovels, communlty annoyanct (nveis, or

mach lnary acoustic portermance,  Howowver, It
shoutd Le remonbared that dBA lovels must
pe used with caution; whatever noise control
must bo onglneercd, octave band data are
needed. Sound chouid ho combined on an
octave band basls only, and not by adding
or subtracting overal! lovels.

06-010

Organlzation {or Economic Co-Upeoration
and Dovolopmoent, Parls /France/

Consultativo Group an Transportetion Rosoarch,
2, rugs Andre=Pascal

URBAN TRAFFIC HOISE:  STRATEGY FOR AM IMPROVED
ENVIROHMENT

Paris, OECD, 1971, 166p.

An QGrganlzation for Ecanomie Co-Oparation

and Davolopmont repoert recemmonds Internationd)
abatoment measures for traitic nolse, Tho
sponsoring committee set two goals for publlc
policy: to prevent furthar Increases |n traffic
nelsa, and to rell back prasvat lovels at an
economically, technlcally, and politicaliy
feaslblo rate. LImits on maximum nolsp at the
source shoeuld rocelva priorlty cvar [Imits on
mathod Gf oparation bocausa thoey sutomatically
bring roro widospread benoflts. Sourco limits
should ho at fovois conslistent with Tho
tochnology available at the time, but should
be made moro stringent as Jmprovements in
technology permit. Governments should promatfe
production of quiatar vehlcles by spec]tying
tham in tholr procurements, and with
progrossively more stringent limits that

wl |l ancourage rosearch and invostijation of
alternate urban transportatlos madas which
affer a long term solutfon to tho problem.
Mossuremant techniques should confarm to
fniernational Stendards Grganlzatien ([80)
rocormendatlons. Govornments shoul d ancouyago
contrel of troftic noise by ucrboan plenning
wnd highway englneering techniquas such as
rarouting noisy tratfic, batter trafflc flow
to minimlze naise from accoloration, zoning

and land-use plonning, locaTion of new major
roads to takn advantago of existing notural
acoustle harriors, moro use of tunnals and
cpen cuts, botter locatlon end sound insulatlion
of housing, and dovelopmnt of alternativae,
quioter mdos of urhan transportation,

Sinco motor withiclos movn [n largo humbars in
internatlonal Trade, governmont regulation of
vohicular nojge 1Imits sheuld fo Intornational ly
compatible.  The work done so for by the
Ecanomic Commission tor Curope (ECE) and 1ho
Lomman Market (EECY |5 clearly enly the first
step. Any i{ntornatlonally agroed-upon | imits
chould esncourage roductjon from current levels
gnd not marely underwrite the stoatus guo.

Throo chapters of technicil background
information summarize the natura af tho

urban traffle nolse ovnvirenmant, affocts of
trafitlec poise on men, and mothods of control,

Tha chaptor on tha urban envi ronmont discusses
tho predominanco of urban trafilc noisoe, Its
poak/background structure, spoecific noise
sources, ahd nalse lovel factors (weather
conditicons, night driving, natural barriers,
specd, fiow, and dunsity of trafficl,

The chaptor on of fests of trafflc noise
discussas Subjectlve offacts, speoch
communication, Intertarenca with sleop, eftects
on learning ond task performance, and [mmodlate
and cumulative physiological offects.

Tha ehapter on nolse control dlscusses seurce
modification by vehicle type and subsystem;
oparatlonal madification such as rerouting,
Jimitaticn of night operatlon, Improvemont of
irafiic {low; transmission path madiflcation
such as roud doslign, nolse barriors, propor
siting of bulldings, and foning; «nd
wrchitectyral wodifications such as window
treatmonts and Intorlor bullding layout.

Thoro arg two Annexos, Annex One contains
curront administrative and leglslative
practices of OECD member countries Cunada,
Franco, ltaly, Japan, tlotherlands, Donmark,
Norway, Swodon, Swltzorland, and the United
Kingdom.

Annox Two presents the dlrectivas of The
I {ECE, Geneva) and tho Common Market
concerning maximum nolsa lavals from
wahlelos.
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SEEECH INTELLEGIBILITY N THE PRESERCE OF
TIME VARY{NG AIRCRAFT HOISE

Journal of tha Acoustlcal Soclety of aAmerica

Vol 50 Ho, 2:426-434, 191

A discussion of the lorge number of complaints
mada about alrcraft notse and §ts disruptive
uffuct on spouch communication suggasts thal
a measurc of speceh inferferencu may he

usaful for avaluation of the snnoyance of
aircratt noise.

Usually tho laeveld ot only ene point in

time (the poak lovel) or tho average sound
prossure love!, Is used 1o predlet the
amount ot speoch intarferanca that would
oceur durlng on alrcroft flyover.  Shnea
the sound-pressure iovel and spoctral
cantonts ef un alrcraft {lyover change with
timo, such predictlans ara often inaccuratu.
A mosningful daflinlilun of speach Intertorenco
should fake into accaunt both theo degran to
whicn speach §s masked by alreraft noise and
tha duration of such masking.

For vorlous klnde of stoady-stato noises,
the amount of speaech Interference produced
is unlquely related to the Arviculation
indax (Al}, Thero Is somo question,
howevar, as te whother ralatlans osfablished
tor predicting speoch Intollfglbl ity &n
stoady-siate nulso can be appliod without
modiflcation ta a situatfon invaiving timo-
varying nolso.  Tho objective ol thls study
was 30 datarming whothor the ralaticn beiwoun
speach IntulligibylHMy and Al for time-varyling
alrcraft noice is difforant from that for
stoady=stata noisae.

The rocsults shew that, for a glven Al, the
Time~varying neice masked spouch lass than
the stoady~statn nolsa,

Tha magnltude of the diffurence cautians
against the vse of ralations estuollshed for
steady-stata nolse to predict spvech
intelliglhitity in 1kn prossnca of tima=-
varying nolsc.

It ig conciudad that tho rolation batwoen
word Intetligibl? Ity and Al for timo=
varying alrcraft nelse ls different from
that for steady=stote noisze. Thers will ha
an appreclabla disruption of contoxiual
speoech whan the peak levol of an alreraft
flyavor oxcoads 88 PNdB, an S1L (spaech=
Interferenco lavel) of 68 dB3, or an A~
waighted sound-prossure {avel of 76 df,
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Departmant of (oalth, [ducarion & Wolfare,
Clnelnnati, OH

Hatlonnl Inst. for Scoupational Satury and
foalth, 1014 Broaddey, 45202

TEMPORARY THRESHOLD SHIFT N HIEARING T ROM
CFPOSURE TO DIFFLRENT HOISE SPECTRA AT ERUAL
DEA LEVEL

Journa! of the Acoustical Sociaety of Amarlcs

Vol 51 Ho 2:503-507, 1972

This study seeks somo clarlflcation of the
adoguacy of dBA moasures {or rating heoring-
loss risks for assaried noises which may
display broad difforences Tn spuctral,
temporal, or other acoustic fraturas, |15
specitic Intant was 1o tost whather sound-
loved roadlngs In dBA could sultably dopict
the hamfulness to hearing from eiposures to
notuos dlffering greatly 1o spectral shapo.

Three tust nalses having roectreal slepos of
& afif~nt, 0 ddfect, and +6EB/oct providod

the 1081 conditinns ot interest, [Thesa throe
nolsos worn prasonted at g constant 100 dBA
lavel in threo separato 30 min exposure
sess|ons to oach of 11 mole sub jocts, ang
then prosantod again 1o the sere llstenars in
thrae additional ratest sosslons, Figure )
showu the spectral shapes of tne threa nolses
at the prescribed |00 dBA sourdd level. Alse
noted in Flg. 1 (s the fraguency respoanse
curve for tha A-wolghting network. 1t Is
ralativoly [nsonsitive to low-fraquency sound
enorgy. This weiahting curve is mant bilasod
ughlnst tha uneroy containued in the peise with
the & dlifoct slcopo,

Teamporary throshald shifts in hearing sarved
to ovaluate the degrading affocts of the
dlffarent noise spectra on the aar. Such
hearing thresholds ware maasurod for puro=-
tone frequencles 250, 500, 1000, 2000,

icoD, 4000, LCOC, ond 8006 Hz, Each tonu
was prosented for 30 wec In which timo the
subjact control ied tha aviunuator so a5 to
fluctunte about his throshold level for that
sound. Tho attanuation rate was 4 dB/cec.
During the postexposura test, the listener
was allcwad to stabilize his 500=Hz threshold,
beginnaing at 1-1/2 win after nolse cassation,
tho actual postaxposura test ccmmencing at 2
min.

Temporary=throshold-shlfr data for the various
pure~tone [roquencies warn correctsd to
posToxposura maasuraments ot 2 min,
ubbrovlated as TTS2,




06-012 (CONT.)

MEASUREMENT

1 <A ts a satistactory indlcator nf nolse
ruecard to hwarlag 1t would be expocted that
agual dBA exposuros to the tesi nolses,
desplte thalr spectral verlatlons, shouid
cause oguivaloat smounts of TT52.  Spociral
al fforences amang the noises ¢ausnd no
statistically stanlftcant dl fforences In
threshold shift whon pecled for all pure-tone
frequencles.  Ovor-ait 7732 maans {or The
various ncise spoctra warn nearly !dentical
witn mean difforencos lons taan G, 3 d,

ticwaver, slgnlilcant Iptoractions haftwesn
nrriga spoctra and pure~tong tust frequencios
wera 150 found, At pure-tome traguoncles
buiow 3000 Hz, {frequencles abava 3000 bz, i1ho
ravoerse was trus; the +6 dB/oct nolse caused
more throshold shitt than the § dB/oct noise
which, In furn, causad mera TTS2 than tho =6
dB/cet nolse. The =6 dB/oct nolse Is more
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harmful to hearing than the other two test
nolses for oqual dBA exposures, Poerhaps tha
welghting curve for dBA s too soverely blesed
agalnst lowwfrequercy enorgy. and thus doGS
rot adeguately take account of Its degrading
offocts on hoarlng relstive To that csused by
hlgh-irequency sound. The +6 dB/ec slope
nolse should be most harmtul to hearing
foliowad by the -6 cB/oct slope nolse and the
tiat spectrum nolse,

In shori, cBA ratings of nolse hazards o
naering may be discauntlng too much low-
froaguoncy Gnorgy. Excapt for one procedurs
which simply avoregad the sound levels cf
sctave bands wlth m)dfrequencles 560, 1000,
and 2000 Hz, othar nolse rating schomes using
spectral determinations did not Improve on The
amount of TTSZ produced by the test nolses of
variablo specira.
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Langdon, J,

Oul Idlr‘m_-.j Rgtoarch Station, Garston /fnqland/
TRAFFIC HOISE CONTROL CRITERIA

Duild Intarnatlonal

Vol 2 No 6;20-30, 196%

The peculari ties of frattic noise are
charactorized and tha ossontial pro=condi rlons
for o useful nolse nwlsanca ¢rlierion

ot lined, The natura and origin of tha
Trufflc tolsa Indox (THH) developod by
Luilding rescarch studios are discussad,

and comparison is made with 1he squlvaloent
noiso level (EHL) as sn alternative method

of davising such erlteria,

Humoraus efforts to relate traf fle noise
laval to human responso hove failcd to produco
mgasures with real predictive valuo,

In order fo measura and Gontrel traffic
noise nuisanca, there ara at least throe
points to consider. Flrct, nolsa produced
by traffic is exiremaly vorled in both
intonsity and character. Second, its
propagation Is complax and imporfoctly
understood, Third, there ore groat

dif feronces botwaen individunls in the
vagroe to whlch thoy can talarste nolse.,

A practica) polsg contral crilorjon must pe
based wupon corrodations belween moasurad nolaw
and social nulsanca, rosulting in a tunctlonal
relationshlp which pormlts tha interplay of
all tho ralovant varlablos corrcclily wolghted,

Twet mathods are dlscussad: tho technique of
the ENL and the method of the (THI) dovelopod
by Bullding Resoarch Station, In short, tho
ENL |s tha mean of a logarithmically woightod
surmation ot ali nolse lovals ot 5 di

Intervats,

in developlng ¥he THNI, variations of lratfic
ovar 24 hours woro taken Into accouni by
nolte sampling, over an adoquate period, 1)
the relatlve attenuation bases by recording
nolso at bul ldlng focades ovor a wide range
of distances, and Z) indivldual dIfferencas
by using o samplo largo onough ta obtuin g
norma | dlstributlion. A multiple woightad
correlation was abldined +o enable predlction
of soclal nuisance wlth falr accuriacy avar
the range of ncise climates,

In comparing the two measures, tho TNl glves
graator woight to peak nolse as against
background (avals, wheregas tha LNL tonds

to give welght to situations In which

high nolse levols wlil prevall. Also,

the TNl glves beftor predlctions of

nuisance and disturbance of steep during
tho evoning anu nlght than batwoon hours 1-5

06-013

MEASUREMENT

5

in the marnfng.,  This Io important bocause
most sleep disturkance due to noisue occurs
during 1he firsi bhour of sfoep.

foth indicos nove thoir advantaqes and
shortzomings.  Tha most {mportent rogudromant
for noise control, qlven tho measura of social
nuisanca, is to roduce the peaks and surgos in
trafiic noisn,

Puroly physical scalos will nol bo vseful in
nolse control, sinca thay measurs anly tha
Intonslity, Only indices such ag the CHL

anid The THI assesy The dogree of disturbance.

07-001

Dapartment of Housing and Urban Developmant,
Washlngton, DC

ALRPORT EMVIRONS: LAMND USC CONTROLS

Washington, D, MAY, 1970, 25 p.

Thls onvirenmantal pilanning pager paints out
somo of tho probloms, methods and prospects
for snlving o varlety of aircralt nolse
problems facling urban conmunltias.

Tho eonpranonsive planning pracess for
compatibla land use and airport dovelopmant
Is directod toward achleving an optlimum
rolationship botwsen an alrport and iis
envlrons, As such, planning for compativle
land use In the airport onvirons and
pfanning for tho alrport Itsalf should bo
intogral perts of an arcewldo comprehensive
planning program,

Tho compatibto land use approach must be
related to noise alleviation made possible
Through englne madl flcatlon, alreraft
cortiflzaticn, ond rovises aperational
procadurcs,  All rolevant avenuos must be
censlderad and applied to the problem in a
coordinated fashion. Rosevarch and dovelopment
offorts on methods of roducing noise at tha
source and modifylng f1lght paths and
opirating procodures to bring about further
reductlons shoitd proceed simultancousty
with similar investigations of airport
communlty Jand uso strategles,

The conllictIng prassures for beth the further
oxpanslon of tha alr transporratlon system
and for urban and metropolltan growth in the
Unltod 3tates are so strong that further
impaction of alrport environs |s almost
Inavitable.

e T b i e < s
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Therafore, tha uso of Innovative approaches
te land use planning and contrals for
dovalopnient, as wel| as the proper appllcation
of exlsting contrals, Is urqently nosded.
Land uso contrefs must apply also te the
afrpor! lttself, in torms of maximum acroage
snd Intensity of usa, so that tho airport

Is compatible with the area In which it is
located and so that changes In the character
of the alrport and its operations do not
contlnually oxpose new aroas to noise. The
costs and beneflts ot alrport development
myst bo welghed against Thoso associated

with [necompatible nejghboring uses. Further,
tha cos'ts and bonet its of “on=tho=ground"

and "[p=tho-alr" solutlens must bo assossed
to develop a total program fo reduce alrcraft
nofso Impact,

07-002
Schmldt, H.
6076 Sprendl Ingen/Hesson, Am Trawvbon O

LEGAL MEASURES FOR PROTECTiOM FRCM AVIATION
NOISE

Stand der Gesetzlichen Massnphman zum Schutz
vor Flugleerm

In: Fluglaarmtagung, Wlosbadon, MAR 17-18,
1969

Wiosbaden, Dautschar Arboltsring Fuar
Laermhekaempfung, 1964, 2 p.

The Inter-partimontary Commlttee, which Is
roprosentaed by ail Governmont tacilons,

has presented Its first draft as publication
¥/355 in 1966, deallng wlth all alr-traffle
nelse problems. It Intanded to divldoe the
viclnity around slrports in three noise
zonns., The averago noise lovel for Zona |
should be about 72 dBA, Zono (I, 67-72

dBA, and Zono |11, 62-67 dBA,

Therg should be no construction of hospltals,
crphanages, retlromant homes, sanltariums
and schools In ary zone.

In Zones | andg 1], Thers should bo no now
rosldonces constructed; and Zono (1] only
rasidences wlth good sound-protection.

Finalty, It was proposed that owners of Zont 111
resldences should be granted allowances tor

tha tnsulation o thelr homas, and restitution
for tandowners whecse §and could not be uscd

for construction,

Flnanciaily, this plan was found to bo
unroallstic bacausa the cost for the civll
slrports would amount to about $630 mlltlon
and that of the military-alrports $3.15

106

billlen, In foptanbar, 1908, o row draft

Was drown up.  Tlow there are only Fwd zonos,
fone | - nolse lovel can ewxceed 75 JdDA

and Zone P67 dHA. In Zona |, residences can

only bo constTructed In populated aress with
spocial Insufotlon regutstions,  In Zong I},

all pow construction requices all insulation
requlations. The cost bs carriud by tho olrport
ownera, and in cese of miitery alrports, by

tho Fodoration.

Tho cout astimated for tho clvil olrports is
from $30 to maximum $12.6 miilion, and thase
of tha military alrports betweon $37-47
mll)ion.

In addltlon, alrports are roquired to orect
nolso manitering statlions. Aiso, lecal
comnlsnlons shauld be estabilshed as advisory
organs {or tha communlties, Thoy should
comprise reprosoniatives frow the comrunitios
surrounding alirports, alrplane ownors,
Fodaral ogancy tor alr safety, and Foedoral
arganization againgt aviation noive and the
Hea!th Jrganlcation.

I+ 15 also necassary 1o enfarco cortalin nojso-
roduc g measuros, gspocialiy In rospact *o
arrival ang daparture, Pt is believed that
take-ofts and landings can po curbed during
the night tima,

07-003
Stracy, E. F.

Bullding Research Statlon,
Gurstan /England/

Dopt. of the Environmnt
Matford WD2 74R

MOTORWAY HOISE AND DWELLIHGS
fAul lding Resoarch Statlon Llgast

Ho 335:1-7, 1971

tnircduction of 1he Y108 Levol" (L10), a
singlo tigure mousure of trafilc nolse
oxposury, (s proposod for moasuring deslgn
purposes, This unit Is relatod fo subjective
raactions, In this casa dissetisfaction with
tratiic nolse, The unit gives a falr
carrefation with dissatisfaction and makas

The bast use of tha current stato of hnowloedgo.

L10 Is the arlthmot|c average of tha hourly
values, over a weokday period from & am to
midnight, of tho levels In dBA just

axceoded tor 10% of the time at one mator
from the facade of a dwelling. Tho practical
appllcation of LIC to fraffic nolse control at
hauyslng sltes Involves obtalning the nolse
oxposure by dlrect measurement, by estimation
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from design dota, or by a combinurion of the
two. Tho moximum loevel tor L10 rocormendod by
the Holse Advisory Councll s 70 dBA. To
apply 1his standard 1o at! now housing and to
exlsting houses uffected by now urban motorways
is wseful In reducing the nuisanco of fraffic
nelse.

whore o road already oxlsrs, ncise exposure

Is moasyred at tho housing sitc, provided that
no miajor changes, such as pulling down old
bulldings which intarveno, sre proposod.,  Tho
masured Roiso levels should be adjestod to take
accaunt of any toreseecable tncroase in traftlc
flow on tho road. |If the matorwby doos not
axist at the bullding daslgn stage, noise
lavals are astimated. Adverse wind ccnditions
should ba the hasis for doslgn purposas,

evon though moro favorable condifTlons somot!mos
prevall,

Ground surface that |Is grassed or planted
{rnot pavad in any form) will absorb enargy

at somo frequenclos from souhd wavos that

ara propagated closo to the ground. For
propagation dlstancas greator than aboul 20 m,
this absorption can raduco Ttho noise sxposure
lovel In a complex manner.

Trafflic composition, particufarly tho proportien
of heavy trucks, sometimes alfocts noise lavel.
Howovor, in fairly fast, freo-tlowlng traftlc,
heavy vehicles end normal gradlents havo cnly a
minor gffect on nolse tovels.

Welt-designed noise screens can somatimes
achieve as much as 20 dBA raduct|on, although
10 dBA would be more typical. It Is an
advantage Ta put It close te tho noise source,
to make [+ as high as may be practlcabie and
of adequate leangth. Buildings may themsolvaes
be used as nolse scroans for screanlng othor
buildlings, However, the nolsoe lovels boehling
the screen buiiding itself, close to tha tacade
facing away from Tha road should tako [nte
account that othar bujfdings can reftect nolso
back to the otherwlse shinlded facade.

To be effective, traa belts must bo wlide and
dansa. A width of at least 50 m 15 necessary
to glve a reductl/on of abcut |0 dBA, and a high
propottion of the trees and shrubs must be
avergraen [f the protection is to bo
maintalned at all timas of the year.

Evary huliding gives to I1s occupants some
maasurs of protoction from exterwal nolse, The
noise level [nside an unlnsufatad dwel]lIng,
away from the windows, should ba af ileas?t

10 dBA less Than the cutslide levet. [f the
externul level of 70 dBA cannot be mat, I+

may stifl bo possible to restore a satisfactary
acouwstlc anvironmant [ndoors by improving the
sound Insulation of the structura,

A method has been proposed for estimating

L10 due to free-flowlng tratflc for a

range of circumstances, This exposure

lave! provides a basis for planning against tho
nelsa from urban motorways, Until more

e e e Ui d ey 11
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tnowledgo s obtalnod, [t 1s suggosted that
1he cama precadurcs may ba wsoful for aiher
freo-tlowlng tratfic,

J7-004
Kraoge, R,

tnstitut Fuar Schall- wund Schwingungsiochnik,
2 Hamburg 70, Febmarnstrassoe

ATRPORT LOLSE ANG ITS CONTROL
Flughatentaserm und Seinc Bokacmpfung
In: Fluglaormtaqung, Wleshaden, MAR t7-18, 1969

wlesbaden, Deutscher Arpeitsclng Fuor
Loerrbokaempifung, 1963, Zp.

This papor discussasn abatoment moasures
takan o reduco the aoise from an alr=ireight
tormingl In Wast GCormany.

Inftlally an ombankment was plannad 1o bo
planted with trees and was found 1o be
unsatlstactery duo to the Time 1Y would

take for them to grow, A souna projoctlan

wall was constructed at rhe alrport boundary ang
all frelght handling sections wore confinod to
a largs hangar. By these means tha nolse level
was reducod about 13 dBAa ot tho adjacent
rasldential aroa.

07-005
Lana, 5, R.
Calltornia Univ., Los Angeles

School of Arch, and Urban Flanning
2ip 90024

FREEWAY AND HIGHWAY NOISES: AN INFORMAT|ON
BASE FOR URBAN DEVELOPMENT DECIS|ONS

springfield, VA, NTIS, PB204434, 1971, 90p,
HC: %3.00 MF: 9% cents,

in the 30 by 50 mlle core aroa of Los

Angeles thera are 350 mlles of fraoways
cousing almost continuous noise lovols of
70-30 dBA in the flve block wido strips on
elthar slda. Bacause of thls, mest now
proposad froeway routes maot actlive oppositlion
from the communitlos that would bo affocted.
Criterla should be dovaloped for compatiblt]ty
of transportation routes with human sctivity;
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thate crliarla would rolute the costa and
bunelits of noise redsction to impaciod
commun| Hles,

Data tor Los Angeles aru proueniod for
resldentlal population densities, f roowoys
and fraffic volume pattarns, leading fo
caleulation vf tho numbor of ruesidonts noar
freoways .

Cirs and truchs on troeways are then
fonslderod as baise sources, and togethor
with othor conslderations such as surface
stroet trafilc noiso and nalso reduction in
bulldings, this information lu usud to spacl iy
2ones of fntrusion, Data from other U, 5,
cities and from the Unlted Kingdom are
incorperutod,

Much pasi work done on subjoctive rusponsa 10
mator vohleto nolse has not guccendad in
aiving an sucurate piclure of tho dogros of
annoyance individuzls ac?ually oxporivnce In
tho contoxtual situctions of thelr wvarions
dally activitos. Oac reascn ter this

fallure has boon the artiflelality of the tont
softing and 1he limited number of subjects
used; anothor reasen ls that the dascriptors
of dogruas of annoyanco ware chosen by tha
exporimontor.  Tha rosearch dono by tho
Building Resecarch Statlon In tho Unl tod
Eingdom avoidod somo of these pitfalis by
using survey mothads in actuolly impactoo
rasldontial aroas,

Criteria for accoptable residentlal nolse
[imits trom varicus sources, Including the
City of Inglowood Ordinanco, and various
standards whdely used in Switzerland, Chgtand,
and the Scandinavian countrles ara

comparad with cach other, and with nolso
lavals Impllcit In the Celifernia Vohicle
Codo,

It Is concluded that ebout ono mlllion paople
currantty Ilva wlthin four blocks of a
fracway In Los Angoles. Traffic nolse is
[Thely to oxcead 79 dBA wl thin cna or tTwo
blocks of a frooway, and 60 dUA within four
blacks, The lattor figure [s about 10 oBA
abovo uvrban resideniial background lavols
whora thero Is ne high leve! nelse saurco.

The freewsy system wlll prablably double

to 750 milas by 1960. Exact dolinoation of
Impactod zones wlll requlre dotallod survays,
bacauso of complox sound propegation

pattarns caused by variatloas in shlelding
and rotlectlon. Thara is o need in Los
Angelos tor a nolse data system commonsurato
wlth the current lovel of atfort in other
onvlronmantal activitles, Communlty
resistanco to oxpansion of the freeway sSystem
has already boon eoffective, torcing
governnent and tha transpertation Industrios
to account for the costs of noiso production.
A comprehensive doclsion/altocatlon systom

15 nonded to doal with tha problam,
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07-¢06
Pobsen, 0.,

South Afrlcan Council For Sclentliic
and Indusirial Resoerch, Protoria /S.
Afrilca

HOISE ABATEMCNT : THE NEED FOR A MULT I =
BISCIPLINARY APPROACH

Municipal Administration and Englneoring

Yol 36 No 42033971

Tho first commltive on noise apatewont in
South Africa wes ostoblished in 1960 by the
Johannesburg Clty Councll. The committea
has not only concentratod on Johonnosburg's
munlcipal probloms, but has reselved to
form a natlonai coordinating commlitton to
deal with nolse in all municipal aranss as
wall,

inoddltion, there §s o call for a mul+i=
disciplinary approach to alt forms of
poflutlon, in which coopuration ond
coordination of various pallutica
organizations are the kuynotes,

Ehisties, or the sclanco of human
cotblements, must be an integral part of
architecture. As far as thls rolates to
nolso abatement, ¢onslderation must be
matds for factors sffectling outdoor urban
nolsie, such as spaclng betwoon bulldings,
as well as silonco within the bultelings
thamsa lves,

Othar ekistical schemos Include craating
aroas of the city which aro relativoly

frea from moter triffic at cartain timos of
the duy, dosigning quloter moter vehicles
and construction vqulpment, and asklng for
government qrunts to encourage program
davelopment,

Tha cooperation of business Intorests Is
ossentlal., In addition, an emphosis must
bo put on tho individuzl cltizen's role in
raise abatement by being guiet, couperative,
and concidorare.

The nolsa pollutlon preblem has boan recognized
by the parent arganlzatlons of the nelghborhoad
schools and they in turn have sent expraessions
of their feelings to the local school board,
city, state, and Fodsral govormmental bodles
in this regord.

The following suggestions ara made in
roforence to any proposod standards:

1) Well establilshed eritoria include .some means
atb limiting nolse al any time, even for short
duration, to 85 dBA minimum. Cnorgy averaging
or simllar Integration proceduras probably do
Tend to prodict hearing damago, -but they de not
dofIne annoyunce, nulwanca, or other sub jogt
attocts,
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2) 1% is simple to measura nolse lavals In dBA
with simpla, low cost equipmaent, which can be
oparated by compgtent |aw entorcement
parsonnal; or ta automate such measuromont
qulte simply.

3} 1t Is simple to forecast nolse axposures on
the ground whenever alrport conflguration and
aircraft type oend aparational prucedures are
known. Thus, It Is possible, without any
maasurement procedure at all, to asrtablish the
oparating paramaters of alrcraft, The alrport
tayout (especially runway diractlon and
orientatlon), and to detarmine zonlng mreas
near the alrport In advance.

This would fend to preclude the noad for much
of the proposed complex measuring progedurs;
and it weuld go a long way teward avciding thae
nuisance of noise,

07-007
Burt, M, E.
Road Raesoarch Lab., Crowthorne /Engiand/

ASPECTS OF TRAFFIC DESIGN AND TRAFFIC
MANAGEMENT

Journal of Sound and vibration

Vol 15 No 1:23-24, 1971

Thls discussfon Is centarad an three types of
road: 1) through motorways: 2) urban maln
rouads: 3) resldential roads. In qeneral,
nolsa Increases wlth the traffic flow, with
the stendy speed, and with tha degree of hil!
climbing and acceleration. All threa are
clearly correlated with the type of road
concorned.,

For throuygh mytorways, a roduction of 10 gBA

In the avaerage sound level would require a
reductlon In tiow from 10,000 o 1,000
vehlefas /e, For o flow of 16,000 vehicles/hr,
8 5Ix~lane road would have to be replaced by
ten 3=-lane rosds oparating near thelr maximum
economic flow., The cost per vehicle/km would
be increased and the rasulting nulsance from
the numerous smaller roads might wall bo

worse than that from the roadway Itseld,

In rural arems, nelse [s [lkely to ba a problem
only whare the motorway passes near towns or
particular bulldings, In ganernl, therafore,
distance can be used as an allaviator, possibly
alded by the use of trees In sulteble areas,

tn sonsitive rural locailtlaes, and moro
generally In urban aroas, ‘the pollcy clearly
seems To be to use motorways to ‘thale

cepacity and to provido nalse protectlon

by use of sound barrlers or by env|ronmental
planning.
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A rorduction [n spand trom 70 mph 16 50 mph
would roduce tho socund feval by about 4 484,
The vconomicy of doiog Hhis fur lang=distancy
rurat moterways could bo Invostigated bl
would undocbiadly be unpepular, oven i1 shown
ro hae wconmmic,

lrban msln reads include cormuter, bus and
commercial routes.  in gunoral, both flows and
speads are modorate, but the noise is Increased
by tho starting and stopplng at trafflc signals,
rotarios, podesteian crossings and other
Intorruptians, Distanco s not avallobla os

an alleviater and Tn many circumstancas
bartrtars would be unaccoptablo., Alleviatlion
from nelse must tharetfore be sought by

raducing the flow as far 05 possinlo and by
smooth? \g [t out to achlove moderate but stuady
spoeds, by the uso of ¢loarways, over and
anderpassas, ofc, In these raspects the

means of nolse roduction seom guite compatlibla
with cther aspacts of trafflc englnevring.

An oxpariment In aroa frafflc control was
mada in whigh 80 slgnallzad Intersectlions [n
contral Glasgow are brought under computer
control. Varlous control strategles are

balng tosteo, and resulis fo date Indlcate

an Improvoment of 10=13% In Journay *imes over
tha pro-existing systom, with 5 probable
roduction In neise. Mo "before and after"
nolso moasuremants werae made,

The provislan of nolse barrfers by moans of
wal [, ombankments, or cuttings, ralsos a
numbar of problems. f a rondway nas a wall
ploced near the edge of the shoulder, the wall
wlll bo struck occasionally by vehicles, and io
avold caswaltles {t will have To have the
quallties of a good crash barrier or bridge
parapat. |t must present a smooth surface

fo tho vehicle and must be streng and stlff
snough To doflect the vohicle back along the
rondway so that tho drivar has some chance of
regalnlng contre!l, The ends should be taperod
to ovold "gust" aftects on cars caused by

slde winda,

Roeds in Brifain are wat for about cne-guartar
of the tima, and skldding plays an [mportant
part In aceldants. AT fow spoeds tho friction
betwean tha tire and The road surface [s
artectac by the matarial and the fine texture
of ‘the surface, but as speeds [ncroase a

rough surface Is required for adquate braking.
Thls tandency 1s unfertunataly mdverse as tar
&4 ncise [s concerned. "Grooving" the concrate
surface to improve skld reslstance produced
hlgh frequency nolsas In ono tast,

The Trafflc Nolse Index (THI) s an advance In
that 11 draws attentlan to The Importance of
the range of nolse levels [n edditlcn 1o the
upper and |ower |Imlis. But as the range fo
ba axpectad from & proposed new road witl not
be known In advanca wIth any certalnty, and
indead may wefl change with tIme, it may bo
dlfflecult +o use the TNl as a design criterlon,

Assumlng that [a many cases some roduction
in nolse level Is das(rable, the follewlng
broad concluslons are reached,
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B On major 1hreuagh motorways roduction of
Traftlic noiso by control of fraffic flow,
spoad or compasitlon is unlikaly 1o be viablo,
It may ha necossary to uceapt the gonerated
nalse and allevialo 11s offucts by bareiors
or onvirorment gosign,

2) On urban main roads, carrying miawd trattic
whoro thore fs o confller hetwean trancpor!

and oovirenmontal considorarions, some roduction
in flow sheuld bo sought, and trafiic managorcnt
tochniques used to encourage mudeut but stopdy
traffle spoeds.

%) In residantial and othur arcas whero o quial
anvironmant |s tha dominant censideratlon, it
may be nacassary ta dlscourago through trattic
and take measures ajgalnst Tndividual nolay
vahlcles.

4} Tha incorporation of nolue barricre Inlo tho
highway does not proseat serlous englinoaring
probleoms, but snow romcval problems are
pausibia,

5) Devalopmeonts In road surfacings noed
InvestigaTtion from 1he poaint af view of noisc.

c7-008
Kuitu, H, G.

Minneapolls—~51. Paul Motropelitan Alrparts
Commisslon

JET ROISE AND 1TS IMPACT
Alrport Sarvicus Managemont

Vol 12 He 10:16-18, 1971

The avolutlon of the Jot noisy sltuatlon In
tho Minneapalls=5t Paul area (Wold-Chamborlaln
Field} and tha aftorts of the Mianeapolis=4t,
Paul Alrports Gommisslion (MAC) to dual with

11 are descrlbud. Porsistent and oraunlzed
oppositlon to jot nolsa came In 1967-68,

s axemplflod by nows stories reflacTing
public concern. In 1962, MAC ostablished

a Nalse Abatamont Committes, whosa members
inclunad ropresoentatives of the FAA, airllnes,
ihe Alr Transport Assoclatien, and tho Alrline
Filots Assoclation. Positlve results Included
the Introductlon of a visual approach slope
indicator (VYAS1) with the minimum approach
slopa angle flrst sat at 2.7 dogrees (19661
end later at 3 dogroes, advisory slgns on tha
runways reminding pllots of take-off procoduras
+o minlmlza nolse, and new frafflc pattorns
dlracting alrcratt away from populated areas.

In responsa To inzroased public concorn The MAC
staff prepared a comprohensive report In 1967-
68, which concludod that a solution to the local
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noico problom was ot possible until Fudural
rogulations Ilmitod tho nolse of the aircraft,
The MAC activaly supported such loalslatlon

in the fallcsing porind, writing to each mombor
of the Minnouota Congressional dologation and
triaflng two members of Ine Sonalo Aviation
Subcomnl Pten on Ane nolos problen faced by

thn alrport operataor,

In 1968 MAG croatoed The Metropolltan

rlrerart Sound Abatement Councll (MASACY to
proviue continuaus sludy of tho probliom and To
advlae MAC,

foposltlvae feature of Wold=Chambortain s that
cloared load af rhe end ot Instrumont runways |s
far in weenss of federal requirceents Cono mile
or mre; the TAA roequires 2,500 it). Howover,
wvolumo of Traffic at the alrport has Incraased
from 1,4 mitllon passengers In 1955 1o 4,3
miliion in 1967, Uso of tarmingl alr space
will Incroese 10 times in the noxt 20 years,

Retrofltting of the present genaration of jer
aircraft e advisad, bucause HASA studles
indicate that tho cost of not rotrefltting is
greator than tha cests of retrofiiting, §4 onn
considnrs conty of alternativo mothods to
reduce notsn around airporis,  Alforaato
mathods Inctude oxpensive land acgulisitlon
corl jguous ta present airparis and reductlon
uf airport capocity, The larter results |n
Incroased oparational costs to airlines
cauned by doliy bn doparting and arriving,

It iu suggestad that the avietlon Industry
and the goneral pubtlc sharg tho cost of
ratrofitting, Moving airports to lsclatod
focations s not tuasible bocaunse this method
dizfests 1he goat of providing fast and
convenient transpoartation and alse becauue
such afrports anly ronain isclatod for a very
short *lmo, Mew cconemic activiiies qonerated
by the ajrport attract people who seon bagin
Tha crowd {ho alrport poundorios,

Thare 14 prosently worldwide oppoultion to
axpanslon of alrline facilitios, Tho nolsa
ot the jot ongine is weed as o catalyst for
arousing anti-alrport attirudes, W!thout
quleling of the jot engine source, mavimum
efiorts by alrport awnors and cparatars will
nof bo onough to provont strong communlty
raaction,
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British Peireleum Co.,
Landan /England/

Britannlc tousa, Moor Lane
London E.C.,2

HOISE FROM PLANT AND EQUIPMENT—-AN CIL
INDUSTRY APPROACH

Annals of Occupational Hygiene

Vol 14:10t=107, 1971

The Qil Cempanies Materlols Assoclation (OCMAY,
a Britlsh assocfation of ol) compinies, has
dovaloped spocl flcations that wlll anablo tho
prediction of plant nolse tevels, both within
the plant and also for nolsu emissions 1o the
conmunity, These spoclficatlons enabie 1ho
ol |l company te requlre buildors and supplliors
of oqulpment for new plants to provide noico
data In tholr bids In a stondard, comparable
way. Thoy havo beon used by British
Petroleum Co. for some time In draft form,
and Fsgo Patroloum has used simidar
speciflcations far about 5 yoars. The
speclfications ara:

WWG-1 Procedural specification far limltatlan
af paise In plant;

HWG-2 Nalso Iimltatlon for Indlvidual 1lems of
oqul pment;

HWG=3 Guldo to *he sotilng of limits and uso of
HWG~1 and NWG~2.

HHG=2 conslsts of tThe exccrpts of HWG-1 of most
Interost to suppliors bidding on potroleum plant
projects. Whila manufacturers'! reprosentative
bodles affen seek limits sot In JBA for
simpliclity, OCMA folt that at least octave band
data wore needed for the offoctive design of

now plants.

Port 4 of MWG=1 contalns a system for dividing
the ontlre ptant area and anvlrons Inja four
types of areas for the purpose of sotting
limits:

G-=general work arca |lmlts
R--restricted cxposura wark area [im[ts
S-~spoach and work intarference [Imits
C-= communlty area [1Imits.

Part & glves standard forms for oquipment

nolse |Imite thaT can be used by the plani
operator equally woll |n tho case of user
dosgnod plant or contractor-designed alant.
Part 2 of NWG-1 detalls standard nolse
mabsurement procedures; Part 3 gives standard
caiculation mathods to bo used. Thaso standord
¢caleulation mathods--ona for large and gne far
small aqulpmant-=are not sclentlflcally procise
but experience ha< shown that thay are
sufticlently accurate to meel the demands of
plent sTtuvations. TFer plant design work ond
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for calcularing tho total etfect of an urray
of Installistions at o polnf digtant from the
plant, tho approach of Part 3 is to measuro
sound prossure {ovels around sourcas, convart
te ssund pover flguras (or doch sourcw, and
comblng the Indlvidual power lavals 1o et a
totial power loeval that con be convertad te
sound lavals at distant poln¥s., The
catculatlan mothod far prodlcting polse to
the community considers not only ground
shsorptian, but also two degroos of scraaning.

The plant opoeratar must go through throo
impartant steps for contrelling notse. First,
ho must declds on [imils for the four 1ypes of
araas mantionod. In soms countries limlts
already Impesed by authoritlos decidy 1his

for him; othoerwiso he must decide for himoolf
on the basis of "good nelghbor" and "good
umployeu relutions" consideratians,

ferond, he must have a way fo break down the
Iiml ts ha hac choson Inta 1imits for Individual
Items of pguipment that can bo passed on 1o
suppliars and manutectures,

Third, ho myst huve & Standad (o moasurlng
the actual noise porfarmonce of tha complated
plant a5 comparod wlth tho spocified [mlis,
so that i1 may pe cbjoctivaly detoirmlned
whothor guarisntoos by contractors or suppllors
have been mot, Tha OCMA Spoii flcatlons give
the plant oparator tho toole to actcomplish
stops two and threa,

Insofar as guarantoos ara concerned, tha
princlple {s that the userfoperator tTakes
rosponsibl| ity forr remote area nolse, whlio
the plant designar/contracior takes
rospoens|bll ity far moeting limits within the
plant aras, This principlo has olio beon soen
in operation lh ather Iadustries, but not in
u formallzoed way.

07-010

Andorson, G, S,
Gottamoallor, I,

Bolt, Beranck, and Howman, Inc.,
Cembrldgo, MA

URBAN HIGHWAY PLAMNING FOR MNIMUM HOYSE

At Mmorlcan Assoclatlon For tho Advancemeni of
Sclonco, Phltadelphia, DEC 29, 1971

Camprlidye, Bolt, Boranek, and Newman, 1971, ¥p.

Holse contral through highway deslgn is
dlseussod,

fn Baltimore Clty a screening procedure has
beon dovalopaed that comblnes the dlstance to
tha projected highway wlth astimates of future
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tratfic flow and spoed to prodlct o new

nighway nclse lovel - both its averaga level
and |ts dogree of fluctuatien. Thoso
pradictions ara then compared to noise deslgn
qoals darived from land uso and octimates of
the exlsting nolse, Uslng this procedure, ton
nolghborhcods 1n Baltimera have been spotilighted
as potentlul problems,

Faur case studles on Baltimore naighborhocods
are dlscusspd. Highways wera doslgned for
noisa control by uce of earth borms, transparent
acrylife shialds, and corrugatod steol bLarrier
walls,

Nelss control doslgns for projected highways

in the North=Central and Northeast Corrldors

In the Dlstrict of Cofumbia should reduce nolse
Impact from 970 dwelling unlits to 45; from

325 dormitory rooms ‘to 2ero; from 1! schasl
bulldings to zoro; and from 54 acres of parklang
to zaro.

Baltimore Clty's interstate nolso control
should cost $3,500,000 - a larga flgure, but
only one-half of one percent of the total
construetion cost. For the Disirict of
Columbla, the additional constructicn cest is
ostImated betwoen 0.2 and 0.5 percent of the
total project cost, for a sum of 33,600,000

If all sactlons of the highway neftwork are
construeted, Funding Is avallakie from the
fedaral government for weli-deslgnad ncise
barriers. Tha problems of esthotlics arc belng
ovarcome by the more Imaginative deslgners
who hava acgepted the challenge. Wwhat Is
primarlly nopded now is & broader acceptance
of these goals, and o wider appllcstion of the
handbcok matheds.

o7-0n
Mugikura, K,
Kajima Censtruction Rasearch tnstltute /Japan/

CASE 5TUDY OF REDUCTION OF FACTORY NOISE
EMIS5SI0NS

Koo oo Scoon Keogal Talsaku Jltsural
Sangyoo Koogal
Vel 7 No 5:241-245

As an exomple of achluving 12 ~ 15 dB nolse
reductlon at [lit]e extra cost, a warehouse
was bullt batwesn o resfdentisl area and the
factory. The factory which manutactured pipo,
was 140 metars leng; the resldontlal area was
70 maters awty. The resldents wero mostly
amployod by the factory. Botn employees and
residents who wars not employoes complained,
but the latter complained more. Helse sources
wera clankings between plpe and the roller-
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convayors when pipos are trancferrad, pipa
assambly lines, and boring macnlnes, Thoy
proeduced mora Than 60-70 dBA at tha nlght
difforont roasuring polnts alongsida tho
rosidontlal area.

The taetory studiod threo possibilities for
nolse reducrion: 1) supprossion of the nolse
sources (machlnes and conveyars): 2) bultlding
a2 wall betwoon rhe factory boundary line and
Tha highway (33,5 motors wide batwaen thae
factory and the rosldonticl areald; and %)
bullding a noice barrlor sfongside tho
resldential aroa faclng the hlghway and tho
tactery, focuuse of aconomic facrors and
probable hindrance af productlon, tha factory
abandonad a2l of the pusslbie plans.,  Ipstead,
tho factory finelly cama up with the ldona of
bul lding a varchouse, which was needed for
storage, and at tho seme rime gatting a nclse
barriar.

The wall of the warchouso olongsldo the highway
was 5.5 maeters high, and 6 muters from tho
tactory boundary line, Tho wall faclng the
factory bullding was 8 mators wlde and 11 maters
high so that tha waronouse could act as a
barrier betwoen tho factory and The rosldontlal
nros.

Atter The construction, the nolse lovel
conformod «lth The onvironmantal standard sot by
tolse Abatoment Law of 855 dBA durlng the nlight
tino, Moasuremants tofore and sftor the
construction show the amount of reduction
schlaved.

Boforo After
Constructlon Construction

Moasuring Placa
of Warchouse of Warahousa

Goundary Linas
(1 and 2}
1 63 - 73 dBA 57 - 59 dBA
2 6 - 1N 52 - 55
Residential
Arpas (3 to 8)

3 66 - 71 53 - 58

4 64 - 69 53 - 56

& 64 3% - 87

6 65 - 72 583 - 8¢

7 A 53 - 57

n 65 - 72 53 - 87
tean VYaiuos 65 ~ 72 dBA 54 - 57 dBA

Bl T Y

B T A
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Bolt, Reranck, and Mewman, Inc.,
Cambridge, MA

HOISE ASSCSSMENT GUIDELINES

Washington, Supi. of Dogumonts, USGPO,
SN 2300-1194, 1971, 20p, 70 conts

Paper-and-panci| catculation methods aro
prosented by tho Dept. of BHousing snd Urban
Develtopmont (HUDY for oveluating tho noiso
exposure of a houslng s1te to infruding noiso
from alrcraft, necarby reads ond railroads.
Pasigned »s o prolimlnary screening toai, tho
quidolines do not constltute HUD pelicy, but
HUD s encouraging thoir use so that they may
be evatuated, The site is placod In ono of
tour catogorles: Clearly Acceptablo {(ploasant
both [ndeors and cutdoors), Nermally Accoptable
{semo nofso oxposuro, but ecceptable lndoors
with common bujiding technlguas and roascnably
pleasant outdoors), Normally unacceptabla
(unusual and costly canstructions neaded for
soma Indoor gquiot, and barriors scparaling
nolse source and 5ite ncoded cutdoors), Cleardy
Unacceptable (the censtructions neadnd for
somo [ndoar qulet aro too axponsive, and
outdoors environmont js intolerable at aay
ratel.

The category defermined for nelse trom tho
worsT socurco |s deoamed the category of the
slto, oven though the categorles dictetod by
noise from other source may bo more favaorable.

The calculatlon for alrcraft noiso prasuppesos
thoe availability ot Composlto lolse Rating (CHR)
or Nolse Exposure Forocast (NEF) contours for
the noarby (15 miles or lossi alrport, but a
simple mothod is providod to construct
approximato contours in casa o map wlth CHR

or NEF contours con not bo ebtalned. This
mothed involves multiplying the nunber of

nlght cperatlens {10 pm ~ 7 am} &y 17 and
adding this ta the numbar of daytimoe oporatlons,
The resulting numbor Is used to lay out the

30 and 40 HEF contours around tha alrpori's
runways.

If The sjte is Insldo the NEF-40 (or CHR-1}5)
contour, 1T is Clearly Unacceptable. 1f It is
batween the NEF 20 and 4¢ centours, 1T Is
Hermally Unacceptable. Whon the slte lias
outslde both the NEF 30 and 42 contours, the
decislon sbout whethar 11 Is Normally
Accaptablo or Clearly Acceptable dopends on how
clpse it Is to the NEF 30 contour,

For roadway nolse, all major roads within 1000
foet of tha site ore consldered separately, and
the warst caso controis the dutoarmination af
the catogory. Likewlse, separate evaluatlons
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are mader ot nolse foom aulomeb! fcs and from
brucks Tar @ach roadway, and The worst cace is
captrofl Ling,  For gutamobi fe noise, the data
requited are: 1) tho aftective disionce of the
ruoad from dhe slta (o function of the distuncos
from the site ta the cenlerlines of the noares)
lane and the farthecyr lane; the affective
distance road of f of o nomogram); 2} thu peosk
hourly [low of traffic (vohicios per hour, borlh
directions combined),  In the slmploest cose,
which assumes o moan vehiclo spoed of GO omph,
those numbuers aro plotted on @ graph und the
cateqory of 1hg site 1o resd ofb Jdiroetly.
Hownver, for cther spocds, and far olhor factors
lika tho axlustance of whiotding barriers or
stop=and~ge traffic, appropriato adjustmonts aro
m3de 1o The vebiclos=puer-hour numbor tefora it
is plotted on 1h graph. (Lo correctjen far
night=tima nolea o offered, )

Far truck noiwe, tho procedure s roughly the
samg, butl adjusimants ore mado for rood
gradient. Trucks make more nolse golng uphill;
if the gradient Is more than 3 this foci must
be token {nto acccunt,  If tho gradient is more
than 6L, tho effect of the celculation mathod s
to doubler the offoctive trucks=per—hour numbor
actually uscd to plat tho noloo effect,

The calculation of positive effucts from any
shielding barriors {oithor cuttings or fonces
any boams ) {5 required only whoen tho noiso
effoct is a bordorting case bolwewn twy
catogarios, To mako an adjustmant for shiclding
barrlers, tha Input data requirod are:

distance botwean the centar ol the road
anid tho barrior,

dlstince botweon the siloe and tho barrjor

slavation ol tho rouwdway

¢lovation of the sita

alevotion of the top of the barrior

hoight of the bullding to bo vreciod an
thae sita.

A simpllfiad graphical method, with
Interrolated sets of familios of curves at)
laid out cn ong work sheet, is provided to ajd
In the wctual cemputation,

for rallroad noiso, on the other hand,
nighttima traffie is heavily wolghtoed; a simple
tabie gf vus the nolse exposuro catogory if tha
railway has morn than 10 nightiimo operations
(10 pi=~7 am),  Tor loss activeo rallways, tho
distancos from tha ral lroud to the slie ore
adjustad before the table fs used.

A (inal eptlonal ovaluation, 'The Waik-Away
Tost, Is & simplo on-site mathod ot screoning
thoe total noise loval from all sources without
the uso af scund pressure leve) mofers or
othar cquipment, and relating 1t to probable
accoptabiiity as @ housing site, Two ron maka
the measurement, Ono man holds reading
material with whlch both aro feml [far In such
o way as not to block Tho path botwoen hlmseld
ang the othor man. Tho other man backs slowly
away a5 the {irst mon roads aloud, not ralsing
his voice in an attompt to maintain
commuplcation, At the peint wharo tho {isTener
can only understand a scaéttorod word or two
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cver o perfod of 10 seconds or mora, he stops,
The: distunca boetweon the teo mon s maasured,
Savoral trials are taken, with ITho mon
changing rotos, and the resul1s ara avaragad,
It the test G5 parformed en tho site during
paeak nolse periods e, during draific
rush hours) ond also at tmes when the noise
[u Ithely ta ba Joast annoying {u.g., botwoan
10 prand midnight), thon tho aweragod
distances tar the wors! trial period may bo
usad to avaluaty accaptobi ity

Distonce Whora

Undors Fanding Accaptsbility

Bocomye Vory Category
Difficulr

Hore than 70 tt Clearly Accupteblo

26~ 70 fr Hormally Aoceptabily
T - 25 ft Hormally Unocceptable

Less than 7 1t Cloarly Unaccrprablo

07-013
Lane, 5. R,
Callferala Univ., Los Angelaos

School of Architecturs and Urpan Planning,
Zlp 90029

AUTOROBILE AND TRUCK TRAFFIC HOISE INTRUSICH

n: lane, 5., Fraeway and Highwey Holsaes:
An Informatlon Besa for Urkan Covelopmant
Doclgions

Springfleld, vA, TIS, PB 202434, 1971, 90p,,
{p. 8-42) bC:$3.00 MF:95 cants

A study dosigned to estimate rosidentlal
Intarior nalsa lovels [n Los Angeles housns
near fremways ls presented, In order 10
determine truck noise and sutomoblle nolse as
a function of distance from tha frecwoy,
ganeral [zatlons wore made trom datas from four
studiges in the Los Angelos arca and one from
Dotralt. Bocsuse the reporting formats variod,
ad justmonts and approximations hao 1o he mads.
The reforence palnt for dlstancc was chosen to
ta the center Jlas of near traftic flow.
Maasuremonts made from othor referencoe polnts
wore odjusted.

The assurptlon, substantiated by a separafo
Mlchigan study, was mode that peak nclso |eveis
corrolated with truck fraffic and the averago
ot the contlpuous nolse level corretated wlth
automabllo trattie, A composite of varicys
noise lovals as a function of distanco from the
freaway follows.

Typa of Scund Path  Dlstance (fram centaer
Sourece line of near tratfic
flow)

100t 200ft 50Qft

Staady flow Unobsiructed 78dBa 70dBA  GRABA
iraffle

(2000-4000

pur hour

in tho Obatracted G2 57
nesr=5i te

tanes ),

Wwwa. sound

levud

[t
[

Froewny 1ruck

tratilc, Unohatrucied 82 5 o8
typical peak

sound lovelsg

(ane pnak

per truck)

Thosu compos|tos wero then used In tho
astimation of nelso Intrusion ints the
resldential areas.

The outdoor background nolso (without noarby
frattic) wos tuoken to bo an avorage of 50 dBA.
Moasured bockground lovels fer othor U.5.
commun|t [os wore takon inie account, as well as
the foltowing data from Inglewsed, In the

Los Angeles arca:

Location Tlma Rongo,dBA  Ave.,dBA
Mladle ot rosidential Day 42-56 11}

area

Feriphery of area Day 52-58 55

Rosidontlal area

adjacent to maln

roads 5 am 37
Rasidontial area 4 pm 58

Altnough adoguate theories for neise reduction
ot assomblad bulldings are stili In tha
formative stages, a review of obsarvatlons made
in sovorat UJ.5. citios |ndicated that, in
general, tho avarage nolse reduction for traffic
rolse of rasidentlal buildings Is 10 d3 wlth
windows open and 23 dB wlth windows closed.

In Los Angolas, rasldentlal unit lots start ar
tosst 100 feet from the centor of the naar
tanos, Thero are about three blocks within
1000 faor for 1/5 mile) of & #freoway, Since
the aworage outdoor background nolse levol In
a quiet noighborhoad s about 50 dBA, the
intorfor noise leval {windows closod} wlll be
about 30 dBA, Coemblnlng all the varlabtes, It
was estimated that ona bfock from n fraaway,
auto and truck nolsea will causa intrusion levels
of 15-25 dBA, Threo blocks from the frooway,
Intrusien lovels aro sTli| greater than 10 4BA.
These ostimates apply when the sound path [s
unobstructod, e.4., housos located on a stroet
perpandicular to tho {reeway.

Whan the sound path Is ebstructed {e.g,, houses
In the middla of & block on a strest parallal
ta tha frecway), astimated Intrusien jevals are
about 6 48 less than thogse glven zhove,

With windows cpen, the interlor hackground
nolse is about 40 dBA (50 dBA outdoor
hackground noise lovel minus 10 dBA noise
roduction of the resldentlal bullding}. Agaln,
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infruding frocway nolso can cauce noise levels
10 dBA above background interior levaels within
three or four blocks of the freoway, and greatoer
than 20 dBA within ono block.

Tho ostlmates aro prebably conservative.
Although thero waro few actusl merasurements
to compare wlth tho estimates, ohservod

nolso lavel contours obtained in one
residentlal area were plofted agalnst the
computod contours becauso of differancos

In attenuation in verious sound paths, In
1hls case, actual cbsorvod nolso levels wore
slgnlficantly hlgher than wes expocted, perhaps
becavse of above-avorage volumo of truck
iraffls and undarostimation of noise en nearby
surface stroets,

07-014
seebald, J. G.

Standard 01 Co, of Callfarnia,
San Francisco, CA

HOISE CONTROL IN OUTDCOR PROCESS PLANTS,
GENERAL DESIGN CONSIDERATIONS AND SPECIAL
PRCBLEMS

In: Crocker, M., Proceadings of +he Purdue
Nelse Controcl Confarance, JUL 14-16, 1971
Lafayetts, Purdue Unlv,, 1972, 594p,
(p. 163-168)

Carractive maosures taken In & nolsy plant
after startup are mera costly and loss affective
than proper deslign of origlnal plant aqulpment
as long as you know what to do at the design
stage.

The remote effoct of an ouldoor plsnt depends
on tho pature of cutdoor sound transmiss|on.
The deslgner has |ittle control over thls
problem. Hewevar, *the daslgner can doal, to
soma axtent, wlth the sound power generatad
within the plant,

Intense nolsa accompanfes the high rates of
heat relosse Inside process plant furnaces.
There [s a genaral agreoment that combustien
roar Is the most serlous problem, Combustion
roar, Inharent In today's burners, has to poe
conffinad to the flreobox. Other design
alternatives for nolsoe suppression lack
practical ity, effoctlvaness, or both.

Fan nolse is produced by turbulence creatad
by blade passage through alr. Except for
motor fans, external acoustle treatmant Is
rarely practical, Ooeslans that minimize
turbulence ere usad for nolse control.
aru usually the major source of nolse In
alr=cooled mators, Ib jarge motars
aelactra-machanicel nolse may bocoma [mportant.
Some rolfei from fan noise ¢an bo obtalned from

Fans
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dosigns that utlllzg higher tomporafure
Insularion and smyl lor, unldiroctional
When fan nolsa i (he problom, oxtarnal
troatmant 15 affocrive,  Acoustically=1ined
fan Covors and onclosures 4re usoed 107
notse cantrol,

fans.

Control valvas are responsible for noarly ol
thy noiso gonorally blamad on piping systoms.
Valve nalse often persists {for long distances
For nolun cantrol, there are valves with
spaclal low=nolsa Internal dosian, or inline
silancors,  Valve designs which [Imirt tho
fntarnat voloclity to substeniially (055 than
sanic ara mosT offactiva,  Acoustic tagging
is the teast affactive neise <enfrol becauso
of iho downstroum propagatlion of valve nolse.

Like velves, comprosssers produco nolse of high
Intensity In u lraoquency rango which spreads
caslly In the connecied pipework, Inlet

and outlot siloncors may provido suttlciont
nolso reduetlion without Totral enclosure.
Furthur technalogical dovelopmant {5 necdod
hara,

Ir. many plping systems, nolse can huild up
In the fluid or more can escapo through the
plpe, or both, &nd probably explains why a
normally unimportant nolse source is
cccaslonally found 1o be a real troublemaker.

RecanT studles suggest thet for high spood
comprassars and valves In gas Servico, tmost
of the onorgy wlll remain [n tho gas, ana |
Inllng sllencers arp most offoctliva. For :
Rrumps e&hd vatves in [lquid service, [t appoars

that most of rthe enargy {s transforred to the

plpae, suggesting that vibratlen lsolatlon

should be most effoctive, Flares used to burn

0XCass Process gasos can bo sources of

cormunity anngyance, In tha simplo stoam

Jat, the major source of nolss [s the highly

shoarod mixlng zone Just downstreoam of the

nozzie. Combusticn nzise and |lght are tho

major problams in olavated flares. Flare nolse

can be reduced te soms oxtant by using muttiport

steam nozzles, The quicker the steam bocomss

thoroughly mixad with the insplrated atr, the

iess the noise produced.

To be succossful today, spec|flcations should
sat torth specific minimum design foatures for
nalso control.

A procoss plant should be vigwed as a nolse
produclng system., Hany sourcas contribute tfo
the composlto nolse |ovels. For each seurco,
seme nolse raductien can usually be had by
sevaral dlfferent means, vach having |1ts

own offoctiveness and cost. This suggoests
that a system spproach noeds to ba takon to
assure least-cost deslgns,

Whare deslgn selutlons are avallable,
corrective measures takon In a nolsy plant
after startup sre more coslly and |ess
affective than proper doeslgn of original
plant equipmant,
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Mathason, W. K,

wol a=Chambarlaln Fijald,
HMinnoapolls=5t. Paul, M

CPERATIONAL PROCEDURES
Alrpart Servicos Managamon?

Vol 12 Ho 10:19-20, 197}

Qpoerational proceduros already carried out at
Wotd=Chamborlaln Fleld (Minnaapells-5t, Paul)
that have raduced aircrafT noise Include
reduction of fralnlng fllghts, Installatlcn
of maro @lectronic navigational aids, take-oft
slgns, and partial nighttime curfew. Furthor
moasures under consideration are extansion of
Tho curfow To chartoer alrcraft end 1he
introductlon of special ground run=up aroas.

Horthwast Orlent Alrilnos and Horth Cantral
Alrlinos, toth af which use Wold=-Chomber(ain
45 heme baso, have cocporated in romoving all
training flights axcept the minimum reguired
by FAA for pllet certificatlon. Olnor training
tllghts use less nolse-sensitlve alirports,

Large yallow und black nolso cbatomunt slgns
Installed at the take-off ond of five runways
requast pl lot's cooporation; slgns also survo
as a vislble remindor to passungors of the
alrport's affort o roduce nolse.

Aircrait approachling The airport on the back
coursa ILS fly ovar noise-sonsitive oroas.
Tha installatlon of glidoe slope and markaer
baacons on The back course IL3, tha first of
115 kind In tha U5, has furnished tha pllot
1ho electronic nuldance novdod to follow a
J=dogreo dascont slopa, Insuring higher
appreach altitudas than beforo.

After o public hoarlng in 1970 showed thal
nlght operations woro tho primary rouson for
complalats, scheduled carriers voluntarily
agreod To |Imlt night fllghts in 1hoe

il pm=& am poriod,

Further noisa abatemant mopsures are undar
consideoration. Tho night curfow docs nat
now apply to charter zircraft, which may
logally rafuse to accept o nolse-proferential
runway ond instead tako off at nlght over
heavlly poputatod arcas. A proposed flold
rule would apply night curfow rules to
chartar alreraft,

A sacond proposed moasure is tho designatllon
of a spoclfic ground run-up ares choson to
minimlize jot anglne noise emissions to the
community. An Interim area may bo chosen
while & pormanony area Is propared, possibly
with blast fances to act as nolse barriers,
The FAA, the alrlinos and tho Matropol itan
Alrports Scund Abatomart Commlsslon must

col laborate on the cholce of a location,

4 e s
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a7-016
Vulkan, G, H.
HOTST FROM URBAN JOTORWAYS

At: Soventh International Congross on
Acoustlice, Budapost, 197N

Budapeat, 1971, 4p,

Guido-lines faor the planning end construction
of now motorways in London desligned to protect
Tho anvironmont were sot out In the London
Transportatlen 5Tudy, The maln polnts, #s thoy
atfect nolse, are as follows:

(a) In residential aroas the motorway should
be concealad and normaliy dopressed;

(b} 1the edge of the pavemant should bo ar
least 20 maters {rom the nearest dwolling, If
poessiblo;

(¢} whore the moterway §s doprossed, the 20
mator clearance standards can be relaxod but
thoe noirest dwolling should stlil bo ot least
12 mofers feom tho adge of the excavatlion or
retralning wall;

(d} In uross of public bulldings or urban cpen
cpoce the motorway should be cencoalod and
normally doprossod,

Tho bread polley ot the Greator Londen Council
on traltlc nolsa, as ¢ot out in tho Staterent
ot tho Greater London Covelopment Plan, is that:
“In 115 own davelopments the Council's poallcy

ls Jo protect building intoriers from traftic
noise 1o the utmost rhat modern practice
ullows, both by careful sitlrg and layout, ond
appropriate dosign and construction.”

At an variy stagu in plannlng, alt major road
schemos are pow studlod so as to minimlza any
damaglng effect on tho onvlrenmont. In London,
80% of the longths of nrew molerways will fol low
axisting tinoar features, and about 90 kilometers
are rouled along railway llnes. In urban aroas,
dgistance [s usual ly foo expensive o method 10
uso for nolso reduction, so scrocning by
non=nolse sensitive bufldings, singlo aspect
vosign ot flats or landscapling can be usoed,

The methods used for the prodlction of futuro
nolsa bovols aro based on exporimental work
carriod out evor the past 1D years by Tho
Sclantific Granch and also on date published
by other research organizations, Principally,
the faciors considored are the prodlictod
Traftic volums and compasition, the design
spood for tha trafilc, the distance from the
motorway, and relative heighis of tho motorway,
Intervaning buildings or obstructlons, and
The bullding being examlned. The ostlimates
cannotf be procisa and aro genorally mada In

5 dBA steps.

The Greater Lendon Counclt has adopted the
racommondatleons sot out In the Wilsen Commlttco
Report on Holse, as 1he stondards to bo aimod
at In all now housing developments. Thase
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suggest that In busy urban arass S0 dBA by day
and 35 ¢BA by night should not bo oxrooded for
mora then 108 of the tima Inside dwe!lings.
lMathods of achiaving those standards for
exlsting buildings near moferways may rango
from providing opeaabta double windows for
bpdrooms only, fo sealed double windows for
toth podroors and living rooms.

The Greater Londen Councl! Is urglng the
Governmant to roecognize for grant purposes
unegvoldabla expenditurs In deating with the
nolse factor and with daylighting and amenity
probiems whon new molorways ara |n¥roduced
Inte 'quiat! urban areas.’

Batoro motorway M.! was cponed inTo tho
northern suburbs In 1967, a survey In the
residontlal M1l HIlI and Hendon arous was
carriod out to establlish ex!sting nelse

fevals, FMaasuroments ware repeated cn The

samg day of the wook and at the sama Tlma.

The maln conclusiens found were that the
tlggest tncroase In noise iavels dus to the
motorway oceurred at night, up te 14 dBA. In
the caso of houses whose hack gardens wors

3+4 metars above tha motorway, the nolso levals
dropped rapldly from the back fence To tha hack

wall of the house, which shows the offactivoness

ot route salectlen comblred with taking
advartage of ground contours.

At Basteon, M. 4, at a holght of 2-4 moters,
passas enly 16 motars from typical three-
badroom senldotacnen houses, As a nolse
abatoment procedure, the simpla woeden fancos
now ztanding wll! be replacad by a purpose-buijlt
notse barelor 2.5 myters high and conslsting

af & doubla skln of plastic with an overali
surfaco density of 12 kg per sq. m

On the two shorter fengths of motorways within
Landon, the A.102(M) ang A.40{M), maasuroments
wera also made before and aftor the opening
of the roads. The most strixing results wera
fowna in Tunnel Avenya and Wastcomba Hill,

two roads parallel to the A.102(M), Whan the
motorwby was oponed, nolse Jevels at the front
of the houses, which faced eway from fho
motorway, droppad by oheut 5 dBA {daytime) and
roso by about 5.6 dBA at the rear.

In tho case of the A, d0{M}, moasuremon®s are
net complete. However, in saveral previously
qulet roads conslsting of older 3-4 storey
houses, nelse lovels of up to 80 cBA ware
recordad by day cutsida windows.
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Zeller, v,
Sieprann, J.

ingtltut Fuer Schall=ond Weermeschuts,
Esson fwost Garmany/

Krovelerweg 48

HNOISE PROTECTICH IN A LARGE REFRIGERATICN
PLANT LOCATED IM A RESIDEHTIAL AREA

Laarm= [rml g5 fonschutz bol Efner Groesssron
raaltoanlaga m Wonngetlet

Learmtakaompfung

MNu 2/%:33-35, 1970

The Clty Hospltal in Essen, Germany had to
expand I1s refrligeration plant to provigde
alr conditloning,

The nalghboring ruslcances were located only
30 rogters away In o totally rosidential erod,
where the nolse levol could not oxcood 35 dBA
guring the night. Therafore spucial sound
protection moasurps had to be usod In arder
to comply with the proscribed standards.,

After two prospectlvo coolor sites (ALD) waro
astabllshed, considorsble maasurcmants were
token 2t & maasurlng polnts [n erdar Te
doterminag tho nelse levels and thareby the
appropriate location. The noise lavels al
cooling tawer A at a thirteen (13} neter
dlstance reached 65 oA when In tull operatlen.
Tha background nolsa thero reached 57 dBA.

The Cooling Yowar locatlon B shoeed nolse
levols ot €3 dBA ar a 13 rotoer distonce.

Therefora the nolse lwevei had fo be rogucod
by about 30 dDA by moans of damping dovices,

Absorbant matorlals staggered in batflo boxos
¢n the ducts were chosen. Atrar those devicus
worg insTatled, musuremants woro 1akoen befween
mldnight and 1 o'clogh ar plght at the norrect
hone, with tha fallewing roculTa:

tHumber of Nolse Levals Hall Powar
Cooters In Ful! Powor (dEAY
usg (diA)

a4 48 azZ

2 A6 42

] 41
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Sadoask], J.

Instytut Tochnikl Budowlanc, Warsaw /Poland/
Ul. Howoilcka 2

TRAFFIC HOISE W WARSAW, GDANSK AND POZHAN

Untersuchungen Ushker den Vorkohrslaerm in
Warschaw, Danzlg and Posen

Laarmbokaomp fung

Ho 3:65-65, 1969

In 1966 tho Insiituroe for Bullding Toechnlque
{1TB) in Warsaw conductad Its first survoy on
traitic nolse In Warsaw, Later tho ¢itlos of
Gdansk and Pornan wore Includod.

As a rosult, uniform moasuremont and nelso
maps and a catalogquu with the acoustical
charactarlstics of varicus clty planning
alemints ware prepared, Thase were later
usad as o basls for aviutlon, city, tratiic,
and raliway noise mdasurament lpvestigations.
Maasuremonts wore takon in:

1) Warsaw at 1500 mcasuring points and Includad
aviatlion, rallway, truck and street cuor noiso,
2) Gdansk at 500 muasuring points (rajlways,
truck and stroot car nolscl,

3) Poznan at 100 measuring palnrs (truck and
5treot car polcol.

Tho heavliest traffle Intensity was betwoeon

1-5 om, wlth hardiy any varlatlons betreen The
tIme span, whothar 2C or 240 minutes. During
that tIme the traftic nolse lavel reuched
above 90 dbA In the heart of Warsow.

The survays and noise mops have produced

valuablo material for futuro projects and
further city planning.

Ra=-0m
Schnelder, M.

Callfornfn Siate Dept. of Publlc Hvalih,
Los Angoles

Bureau of Occupatlonal Hoalth & Envircnmental
Epidemliology

P. 0, Box 30327, Termlnal Annex

A CRITICAL LOOK AT AN AIRPORT CONTROL ORDINANCE
Amnerlcan Industrial Hyglene Assoclation Journal

Yol 32 No 7:480-487, 1901

118

Grawlnng alrport devatopmont and advoncing
alreraft tectinelogy havo not only rotsulted in
higher noitse levels, but In publilc awerennss
an werlly A5 g resul b, ardinances rogulating
alreraft nolse havo boen passet,  Nolso
requlal fans are now in etfoct at Londun's
Hoattirnw Airgort, and it lew York, A critical
look at these srdloances 14 presentod,

Tha Stato of California has proposcd tha mast
complex regulations agalnst wircratt nelse

to dute.  The two=tfold purposo of Their
requlutions ls: ) to bring shout cooperation
berween airport porsonngl and Ire communi ty,
ang 23 o impose penaltles on aircraft
opurators escauding set noize limits, The
proposed rogulabions ero based on percelved
accaplabio nolso limirs of the communitloes
surrounding the alrporfs and fhe cgonomlc

and tachnical toaslbility of complying with
the standards, The regulations contain elignt
separinte alrport classifications Lased on
irafflc danslty and alrcrait typo.  Maxinum
singlo ovent nolso uxpozure levols are
established for sach type ond moasuroed as

thu nolco exposuro loavel for a singta avent
with a duration of 10 sozonds., Any alreraft
cxenoding spociifad tImits would ba committing
a misdemeanor and 1hue wperator coula bo
shbjected to a $1,000 fine. Teo malntsin
thase stondards, alaberate nnlso menitaring
equipmant will hava To bo used 24 houri a day.
Tha alrport oparator Is responsivlo for the
monltoring and waintaining records, county
Inupoctors to raviow tha records,

Econcmic guestions arise, Typlcal Installatlon
at Lot Angeles |aturnotional Alrport witl
Initlally cost $200,000 to $250,000 e

monltor 4 runways on o Z4-hour basis ot

3G pelnts surrounding the alrport. Installatien,
oparat lon and malnTenasnce wlll cost about
$1,000,000 for the tflrst year,

Older jot aircrait wil!l have to be rotrofittad
with noiso attenwation kits to moet regulallans,
It witt not bu fuasibfe to wnforee requlations
until thorn,

Although unduly zomplex and very costiy, it

is folt that tho proposed regulations wilt

accomplish a much nnaded reduction of nalso
lovals In and around U, 4. alrportfs,

08-002

THE FIRST TRUCK RESTRICTION OH FEDERAL
HIGHWAYS DURING NIGHTTIME

Erstos Lastkraftwagan Fashrverbot auf
Bundesstrassen fusr die Hachtzelt

Kampf dem Lagrm

Val 18 No 61166, 1971
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LEGISLATION & STANDARDS

The firs? fruch resiclction on Fedoral highways
was tassed |n tessen, Germany. The law poassad
In Hesson partains 1o Highway 354 bolwoon
Alsfald and Hombory in torth Hessen for
night=tima hatween 10 P.M, and 6 AM., and
rastricts the passage of trucks over 4 fons.

Ministor Karey axplained thal all aviampty
must bo made to restore peaco at night to
¢ltizans living nuar Fedoral nighways. L1

Is unfartunato that the rostriction doos

not agpily to other maln roules In liascun as
wall. Consldoration was glven to the
citizens Instead of to tho frolght industry
In this case because a parallel routo was
avallable that could bo used by trucks instead
of Highway 354,

02-003
Goldstoin, 4, M,
Mitre Corp., Mcluan, VA

A PROTOTYFE STANDARD AND IHDEA FOR
ENVIROHMENTAL HOISE QUALITY

At: Tho Elghty=Seceond Maeling of the Acoustlcal
Soclety of Amerlca, Denvar, OCT 21, 19971

Melean, YA, Witre Corp, t971, 1lp.

Author

A prototypo fochnical stundard for onvironmontal
nelsn 1s propesed in torms enabliing an Indox ot
raise quallty to be dof Inod and catculated., The
stondard takos into account the damaglrg
aspacte of chrontc axposure to loud nolse as
wall as psychologleally disturbing aspects of
typical communlty nolses which are not loud
enough to be physically dangorous., Ipesmuch
as tho standard Is infonded to poriray
anvlronmental qual ity ratner than 7o roflec?
domage risk criterla, i+ Is generally
consarvatlve with respect to wvork-related

neise standards, such as thoso speclflod by
the Walsh-tlealoy Act, Tho pasic standard
speciflous a distribution of nolse Intensitios
to which an indlvidual might be oxposed In

a 24 hour perled. Tho distribution may bo
approximatod by the composite of threo

Goussian distributions with means and

standards devlatlons of (20 ond 3), (50 and
8,51, and (70 and 14) dBA, Thuse componant
distributions corrgspond to & hour perlods

for sloap, mlscellanoous daily activitles, and
work, respoectively. Altarnative strategles for
obtalning data for caleulating tho rolated
naise quallty Indlces are discussed.
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0u-004
Dunlzov L, I,

Institut Glgiyuny Trusa i Protzabolevaniy
Al B50R, Mot cow

NEW HEALTH NORMS OH WO SE
Hovyye Sanfrarniyo Marmy po Shuma
Glglyana Truda § Professional tnyye Jabolevaniyo

Vol 14 lio 5:47, 1070

"Hostth norms ane rogulaticns on nole
abotomant in greas ond rooms of (ndustrial
entorprises,” Hoo 785-89, promulgated by tho
Minlstry af Hozlth of tha Soviel Unlon ok Apri!
30, 1959, was wlaborated py thoc Lahoratory for
Holse ond Yibration of tha Institute of

Labor Hygiene and Occupatlonal Disoases, The
nerms and regulations were basod on [n-house
documants and international recemmendatlons,
The document ostabl ishos pormlssiblo nojse
lovels. condltions and spoclfications for
maasuring it, basic measures tor nolsa
abatement and far proventlon <f harmful

ul focta,

Tha norms requinte the maxlmum parmissible
spoctra ©f noise using tha famity of criteria
curves racommendad by tne TK=13 Commlttoe on
Acoustics ot tha 180, Raooms used for
Intellactual work (afflges, dJuslgn burasus,
atc,) have o max|mum permlssible nolsa imit
equiveslent to about 50 dBA; rooms far ofiice
work (typlng ponls, rooms with offlco
calaulialors, otc,, 60 dBA; confral canscles
and opsurvation rooms, 65 dBA; lwborafories
wlth noise sourcos, 75 dfA; and work orcas In
rooms and arous of Indestrial enterprises,

B% 4BA, Thu norms ailow fOr corrocrions ior
duration of tha pelse during the work shifd
and for tho gharactor of the noise {(a corroction
ot 5 dfi 1s allowed for tenal oar impulsn noite
moasurvable by o standard nofso loval meter),

The norms also Indicate mossures for fochalcul
and madical provantlion of adverso of fects of
nelso.  Thoy requlre periodic medlcal
observatlons of porsens working undar nolso
cond i tlons boyond Tha parmisalblo fevels

and ylve contruindications to omploylng persons
In nolsy sheps, Thase arc bosod on donostlc
resoarch on the effacts ot nolse not enly on
the audltory argans, but on the arganlsm as

a8 whole, The norms allow for alaboration of
depurtmontal ncrms on noiso, wirth subsequont
promulgation by the Minlstry af Heakth of {he
Soviat Unlon and by the State Constructlon
Agancy of Ihe Sovlet Unlon (Gesstroy SSSR).
Those are to be based on argenomic raqulrements
and not solely on established maximym
pormissible lavels of nolse.
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H8-00%
Lesser, J.
Fart of How York Autharity, N

THE AIRCRAFT HQISE PROBLEM: FEDERAL
FPOWER BUT LOCAL LIABILITY=~PART |

The Munlelpal Attorney

Vol 3 Ko 1:13-21, 1972

It is lergely bacause ot alrcraft rolse thaet
new dasporately ncoded alrporis cannot bu
dovoloped and axisting alr Turminals cannot
bo expanded.

Since 1815, courts have been declding quostions
of who owns the slr above proparty, The fipst
Supreme Court docislon on aircrait nolse cam

In 154€, In The chse of United States v, Causby.
The court found In favor of Causby, rullng thar
the low alrcraft altitudes caused frespass and
nulcanca. The owner and operator of tne
alrcratt was held llable; the case dld not
Invalve possiblo Hablllty af the alrport
operator.

In 1952 local government attemcted 115 tirct
regulatory refe In tho flold of alr traffic
control. The VIllage of Cadarburst, HY, near
Kennedy |nternatlonal AlrporT, enacted an
ordlnance forhldding alrcratt flyovars at less
than 1,000 fear allltuda. The Alrllne
Association and Port of New York Authority
breught sult In Federai Court to unjein
enfarcomant end were upheld. A similar
rullng was mado In How Jersey In 1554,

Three 1958 Caurt of Clalms doclsicns, all

on cases modoled after Causby, swardad
componsation for do tfacte taklng of
sasemonts. Since each sult doalt wlith
ml|itary Bircraft, the governmunt was hold
liable as ownar and oporator.

08-006
Lessar, J.
Port of New York Authority, NY

THE AIRCRAFT NOISE PROBLEM: FEDERAL POVER
BUT LOCAL LIABILITY--PART 11

The Municipal Attorney
Vol 13 No 2:30-39, 1972

Thae lmpset of the Supreme Court declsion
rendared fn the Griggs [Itigation agalnst
+tho cparators and usors of the Groator
Pittsburgh Alrport [s discussed, This 1953

..... e R
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ITtlgation was & Tost casa. The Goard of
Viewors awarded $12,690 to Griggs for the
condemnat ior ot nls nroparfy es of the day
In 1952 when The PltTsburgh Groater Airport
opaned,

Fodoral courts navo neld that before a proporty
can be condemmed alrcraft must physically invade
the landowner's olrspace, 0On the contrary, scmo
state rwourts hava ruled that lataral tlights
cen constilyte compensanie Teklngs withln the
maanling of constlturienal stendards., Tha
burden ot proot that property has been
constitulionally aparepriated Is In disputo,

as well 35 tna statuta of limltarlons,

The effuct of the Griggs ruling was to direct
property ownars 1o sue thy alrport gparator
In an Invrrso condemnation action, thus
ptacing the flpanclal burden on the sogrant
of tne avlatlon communiTy fosst wble to do
anything about !t,  in a recent laverse
candemnation action Invalving over 1,500
plaintiffs ownlng 750 sepsrate residentlal
proparcties in the vicinity of Los Annales
International Alrpert, Total damages of
£750,000 were awarded. Slmllar awaras havi
peen mado In other states.

Local ordlnances have ganeraily bpon dotoated,
but hava promptad regulatery actlen by olrport
authoritlos, 2aning laws by thumselves hava
not been much halp In tignting alrcraftt noiso,
because whon thay limlt the use of propurty of
oxlsting owners, thay constltute a taking of
private property without componsaticn.

The 1968 Federal (eglslation on alreraf!

nolso roguiros the FAA not enly 1o prascribe
standards tor momsuring nolse, but also issuo
rules for 115 contrel and apatemont. In

1969 rthae FAA's standards for nelse tock offect,
Unfortunately, the nolse standards ware not

4s sTtrict as alrport nalghbars and alrport
oparators had hopad, since the FAA had proviously
stated thal nolse levels of 106 EPNIB muasurod
at threoo statute mlias frem thu start of
take-off roit, cne statute mila from the fanding
threshotd, and 1,500 feet from the cantorlino
of tha runwey wera 'woll wlithin the state of
the art,” Yet, thao FAA's rulo would parmit
nolse lovels on very heavy future aircraft to
raach 108 EPNOB at noasuring peints fariher
fram 1hg runway than originaliy proposod ana
contains o "trado=of f" provislon which would
maan that nolse lovels as hlgh as 110 EPHJD
would be pormisslble.  Since the EPNdB scale
Is constructad on logarlthmic basa, the
ditferonco botwoan 108 and 110 EPNIB alone
vould reflact aboutr & 5C percent Incroase

In annayanca. The "Trade-of{" provision

would allow notsier take-offs and landings,
for fnstance, {f they wers componsated fer

by a raduction In sldelins nolse. In addition,
the rula was furtner dilutod by exempting the
Inltiatl group of approximately 160 Baelng
147's, the Jumbo jets, from Its coverage.
However, the FAA makes no claim that tho rules
sre accepfeble or unacceptable fer partlcular
alrperts,
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06-007
Hurlburt, R, L,

Inglewood Nopartmont of Environmontol
Standards, CA

105 East Queen 5T, Zip %0301

HOISE REDUCTION DESIGN SPECIFICATIONS FOR A
SCUNDPRQOFING ORDINANCE FOR SINGLE AND
MULTIPLE FAMILY DWELLINGS

In: Inglewood's Community Roviow Program:
Final Report

Inglewacd, €A, City of !nglowosa, 1972
(p, 64-68)

The Clty ef tnglewooa proposed o special

res identlial sound preoflng ordinance bocause
cf Inglowood's particularly high nxposure 1o
alrcrait nolso from Los Angeles International
Alrport and alrcralt oporations associated
with it, Howsvar, the ordinance s not
applicable to communitios genarally or oven
to those Impacted by afrcratt nolsq, without
turther study of the particular tocisl
conditiens., These conditiens Include housing
practlcos in tha arna and the particular
alrcraft noise wnvironmont,

The zonas and daslgn erltoria envisage a two
stago roduction of noise lovols insido single
and multipla family dwellings., They wero
dave loped primarily from the rosults of
saundprenfing progroms In a local lzed arco
around thoe alrport. For the Inglewood area,
residantial srons outsido the 65 CHEL coniour
nood only normal housing constructlion to
provide an accepfable nojse environmant
Indoors.

Arcas In the 65-7% CHEL range requliro that tho
bul lding construction provlids o recuction of
28 dBA, and those Insido the 75 CNEL contour
naed a 35 dBA reduction, whlch appears the
practical limit wlithout dotailed soundproofing
studieos and deslgns In eoch now construction
at extrema Increases In cost. Zonoes in tha
soundproofing crdinance boundod by the 65 and
7% CNEL contours seem the best cheleo for
spocl {ylng two stages of soundproofing, with
the noal of providing unlform Indocr nolse
envl ronments for all the dwolllings (n Inglewoed,
Those zonas are 10 bo solected not on prosent
CNEL contours, but rather on those estimated
fer the yoar 1980,

New housing {and additicns costing more than
$10,000) In tho 65=7% CNEL contour Intarval
must provido at [east 28 dBA nolso reductlon
with all extarnal doors and windows cleosed,
according to tho proposad ordlnenca, which
spacifical ly requlras certaln construction
features. These features include an alr
cendltlonling system, intorfor flherglass
linfngs In alr ducts, selld core extearnal
doors, spoclal workmanship on external doors

121

and windows, end well-{f111ing dumpers on
chimnays, Prohibited outright are direct
oponings 1o the owtside such as mall ulots,
Alsw pronibited are jolousio windows and
Skylight constructions {unless thae skyllights
pgo;rida ovorall roduction ef at least 28
2BA) .

Requirenants withln tho 7% CHEL contour aro
for & polso roduction of at least 35 dBA,

'n addition fo tne specific construction
raquiratonts neaded for 28 dBA roduction

the follewling are mandatory: ewmternal

deors of seolod acoustical deslgn with an

STC rating of ar {east 36 dB; soaled
acoustical doublo~glazod windows with an

STC rating of at least 39 dB; vents ta ‘tho
outsida having flbargluss |ined baftla

boxes In additlon to the normal grills,

The use of oxposod besm celllngs Is prohiblted
unless speclal plywcod and fiberglass acoustical
treatrent is provided petween tho colling and
reotline. Detalls of this traatmont, or lts
agquivalant, aro cpeclfled.

Tha Buildlneg Director woul” have ‘the powsr to
require changus In dosign planc that ho dooms
nocassary 1o meot the 28 dBA and 35 dBA ncise
roduction requlremints, according to tho
propasad ord/nanco. Dotails of field iests
ara to be spocified,

0a-008
Cuadra, E.
Envlronmontal Protection Agancy, Washlngton, [BC

Oftlco af Noise Control & Abatement
1835 K 5t. NW, Zip 20036

A FRESH BREEZE IN STANDARDS WRITING
Sound and Yibration

Val & No 11:24-27, 1971

Nolse ratings for mass consumor oriented
products aro compllcated by the numbar of
requiremants such ratings must satisfy:

1) rank=ordor the nolslnecss of varicus modols
and brands of a products; 2} ralate the
nolsliness to sounds familiar to tho consumar
so that he may easlly [enterprot tho ratling
number; 3) provido repeatable massurenents,
so that the manufacturar can be suro of
contormance, aveldlag tho posslbility

that ha will hava fo radesign; and

1) bo simple onough to be approximated In
the heme rather than tha (aboratery, for
purposas of protlminary scrooning by regulatory
offlclats In the flald,
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The of fico of llolse Abatement and Controd
walcomas the cooparation of thoe varinus
pretassional soclotlos In dovoloping
measuramant stoandards, bocsuse o comhinatlon
of voluntary action and regulaliaon wiil aoan
batior progress in noise contrcl than
regutaticn alone.

08~0039
Sutton, P.

£sso Potroleum Co,
Fawloy /Engtand/

Egso Reflnary, Fawley, Southampton,
England

NQISE AND THE COMMIYITY
Annals aof Occupational hygione

Vol 14 No 2:109=-117, 191

Increasing attention s boing pald to
najghberheod nalso frem Industrlal plants

and [neragsing costs are belng incurred in
nolse centrol, The tirst step in nelghborhood
nolse control Is a reallstle assessmant of
nojlsa as a nulsance or source of discontant.
The legal pesition in Great Britaln is roviewod
and the problem of insuffliclent information on
publle rasponse to the relativoly low lovel of
nolse gonarated by Industrial plants is
dlscussed,

The [deal Is obviously that no one should bo
disturbed, and the only way to do thls is to
keop industrial nclse tetally from the
community. Howaevar, thls [s unressanable, #nd
so parhaps 1ha most common criterlen [s that
nclse be kopt as unobtruslve as peossibie
without causing widespread or parslstent
complalnts.

The British Standard BS4142 {(Beitlsh Standards
Institution, 1967} sots the following procedurs
for pradicting nolse complalnts:

1) A Ycorracted eriterion™ Is calculated based
on factors such as the type of nelghborhood,
the locatlen of the plant in ralation to the
nelghborhood, and the time of day the nolsa
accurs,

Z} A measuromant 1s made of the background nolse
alone (wlthout the naise from the factory) jf
passible,

3} Tha nolse leval from the factory is corrected
by factors such as nalse character to determine
the "corrocted nolse level "

e pr———— i = L N U S " : . . . .
R N e LTI T TR A
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4t Tho corrected criterion, together with The
background noise, 15 compared wlth the corraciod
aolse laval 16 datorming the | kel bhood of
csorpialnts,

Coperally, [t 1he corrected nolse lowl] equals
the carrectos critorion, complaints are not
{ikely ta occur, 14 1t Is 10 gHA highor than
tho carreeted criterion, complaints are [ikely.

The Shandurd only gniubles assussmant of tho
probler and the prodiction of complasints; 11
diwrs nul set critocia for acceptabl ity or
limits, 1% seoms to be a falrly reliable
qulte, ol though ong shorrcoming Ts that the
teasurud nightime packqground nolso lova! s
often signiticontly lower than the correctad
crifarion, Actfual background nolse leve! can
vary trom urbon to rural areas and |5 groatly
affacted by transient nacises cuch ao
fntermlttent traffle, dogs barking, and wind
nolso. DOusldes those facters, wige varlatlons
exfst dopending on local activiTy and nolse
from distant sources.

05-010
Hansen, P.

VYaroln Doutschar Ingeniours, Dupsseldorf
/West Garmany/

Ruschengstrasse 20,
43 Esson-Bredency, Wost Sermany

ACTIVITIES REPORT #FOR 197
Jaetigkeltsbericht 1971

Cuesselderf, Yereln Doutschar Ingeniocure,
1971, 33p.

Tho Annual Roport far 197] of tho
Commlsslon on Nolse Abatement of the
Carman Engineer Association detalls
Its activities In the flold of noisa
abatemant and controfl,.

As of December 1971, mombershlp In the
Comm|sslon emounted te 300 voluntary
workers. tt1 [s subdlvided into sub=
commissions and groups concernad with
tha tollowing noise arpas: 1) industrial
notse, 2) traftic noise, 3) restuentlal
nclse, 4) gffacts of nolse,

5) application of measuremant mothods,
©) special probilems, and 7) less

noisy construction,

The flrst col loqulum of the Commisslon
was convenad [In J971 and covered the
thame of 'Nolse Reductlon in Rall Trafflc".
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The Commission on Indusirial Holso mat
twico with the Commission on tha
YAppllcation of Moeasurement Mothods"
and draftad o number of guidelinos,
onn of which became a2 DIN-norm. Kany
of theso gujdal Ines resul ted from
effarts of sub=groups working cn the
varicus subjects of industriol nelse
and some tasks were ovon underfaken
by private firms,

The Commisslen on Trafiic Hofso with the
cooperation ot the sub-commission on "Rail
Noisp' held o colloqulum ontltled "Noise
Raduction In Rall Traffic™ on FED 9, 1971,
in Duessaidorf, with not only domestic
but atse Internatlanal participatien,

In FEB, 1971 the sub-growp on "Rall Nelse'
drafted a guldeline cn HNolse Meacuremants
In Rall Trafflc, which wiil be printac as
& BIN=norm, aftar Its revislon,

The varlous other sub=commlsslons and groups
concernad wlth the aspects of trafric nelse
wara precccupled with othar research tashs
and the dratting af guldellnes.

The Commisslon on “Resldantlal nolse™ mot
In OCT 28, 15711 In Duesseldorf, The maln
purpose of thls conterance was Tho
discussfon on the draft of the YOI 2719
guldel!ine on “scund-dampling of windows,
produced by the sub-commission by the sara
name, 1T was declde¢ Yo reodlt the gratt
and a spring #1972 publication date was sot.

"

Other sub-groups denllng with olevators,
heatlng systems, armatures and home
oopiiances, In general, have also daalt
wlth nolse contro! and the establ!shment
of guldellnas In these areas,

Tha Cammisslon on Measuroment Mothads has
beon busy wlth ciher sub-commlssions an
guldaline dratt VDI 2058 “Tha Assessmany
of Occupatlonal Nelse within tha
Malfghberhood". Thls commisslon slso
convenad study confsrences, such as tho
"Nolse Reductlon In the Bottiing Industry”
confarance held In Munlch {n OCT, 197].
All manufacturers ang eperstars of bottling
pfants agraed to conduct measurpments

end complia all pertinant datus In

ordar to ceordinate plant moasuromant
tochnology wlth DIN 45635 Noilse
Mgasuremants in Machines,”™

The YDI=Commlsslon on Nolse AbstemanT mada
ptans o draft guldalings on the "Constructive
Moasurss Toward Helse Reductlon = General
Principios™ and “"Construrtivo Moasures Toweard
Noise Reduction - General Raforences",

The impartance of this work was strassed

In & meating in DEC and a “Setfort” IPrierlty)
plan was Initlated for the drafting of those
guldatines. Part of the work Is to be
finlshed by mld-MAY 1972,

— B SN UPOFRT BN S AL« )
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In sum tolel the Cesmiacion has draftad uver
18 qguidalines, sceo of which have already
boen published,

ag=011
Caccavorl, C.

Chlcagoe Dupartment af Envircnmontal
Control, IL

Englineering Divisloen, Dapt. of Eaviroamantal
Control, 320 N. Clark St., Chlcaga, Zlp 60610

A NEW COMPRERENSIVE CITY ROISE ORCIMANCE

In: Crocker, M., Proceadings of the Purduo
Nolse Contrel Confarence, JUL 14=16, 1971

tafayetie, N, Purdue Univ, (872, 594p.,
(p. 263-268)

Chicaga's quantitatlve naise ordinance, passod
In 1957, sat a nat{onwide exemple, but Increased
urban nolse regulred dasign of a naw crdinance
which, after a preliminary study and extens(ive
hearings, was passod In MAR 1571 and went
inte otfect 1n JUL 1971, The maln scurce of
Thrust of the new orcdlinenca s diroctod at
moter vehlclaes., Sales asd cperational !imlts
are both used. By 1980 al! vehlcloes
manyfactured to be sola |n Chicago must maet

a 75 dBA c¢rltorien at 50 feet from centorline
of travel. By 1978 vehlclaes travel|lng at 35
mph or Iess [n tha Clty must emit no mere then
78 aBA {motorcyclas) and 70 dBA (cars),
respectively, at the 50 ¢t distance. Trucks
(= any noter vohicla with gross welght of
8000 (b or more) travelling 3% mph or loss
must wmld no mare than 86 dBA et 50 ft by

the beglnnlng of 1973, inciuding nnolsa frem
thoir auxilllary equipment.

In tho manth befere the now ordinance went
Inte effect, venlcle raasurement Tesms maasurad
mbout 200 motorls+s per wook, both to develop
proper enforcemant techniques ane to provide
motarlsts wlth o courtesy warning. In the
flrst wook of actual enforcement, 48 vehicles
ware Given clrations, atmost ail of which ware
Trucks.

Restrlctions en tho sale or leaslng of nelsy

powerad ogulpmant or hand tools [s glven In
the following tebla:

o I L W el L L C .
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Type of Equlpment Molso Limlt
at 50 ft

{1} Construction and Industrial
machinoery--not lucluding plla
drivors, manufactured attar:

I JAN 1972 94 dBA
1 JAN 1973 88 dA
1 JAN 1975 a6 d2A
1 JAN 1980 80 dJBA

(2) Agricultural fractors and
equlpment manufactured affor:

1 Jad 1972 88 dbA
1 AN 1975 B6 dBA
1 JAN 1960 80 dbA

131 Powerod commarcial agulpmont
ot 20 HP or lass Intendcd for
Infrequont use in a resldontial
area, such as chaln Saws, powered
hand tcols, etc,, manufactured

after:

1 UM 1972 88 dBA
1 JAN 1973 84 dbA
1 JAN 1980 B0 dBA

(4) Powerod aquipmont latonded for
ropatitive use in resldantlal areas,
such as lawan mowers, small lawn and
gorden toals, snow remaval equipmant,
manutactured aftor:

1 JAN 1972 74 dBA
PIA 1975 70 dBA
1 JAN 1978 65 abA

Rastrictions on the sale or loasing of
rocroational vehlctns are as fol lows:

Data of Manufacture after; Nolse Limit
at 50 t+

Snawmohl 1o

1 JAN 1971 86 dbA

1 JUH 1972 82 dbA

b ALK 1974 73 dBA

Any other vohlicle, Includlng
dunnbuggla, all=terraln vehlcle,
go=cart, minl=bike

1 JAN 1971 46 dBA
1 JAN 1973 82 dBA
1 JAH 1975 73 dBA

A further rostriction on tho oparation of
recroatlonal vehiclos (s that thoy may not be
cparated on property zonad for businoss eor
rosidentlal use so as *o create noisa lovels
excooding 86 aBA at 50 f+. This liml+t

will bo tightaned ta 82 dBA at tho beginnlng

of 1973,

R i [ R
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A restriction on tho oporation of moter boats
oparating in the harbor of Chitago, ar enywhere
on Lake Michigan within 1wo milos of tha clity
limits, Il that they may creste nolne levels

ot no mro than 85 dBA ot 50 1. This

Limit wll1 Lo Tlghtaned to 76 dBA a1 the
boginning of 1975,

Moasuremant of all tho Jimits listad above arc
1o be made in accordance wlth AHST, SAL, and
ICEE stondards speclfled in tha ldw.

Hoise at tha bhoundarles of construction sites

is not covorod in tho new ordinance because

It was falt that more tochnlcol data was noodod,
BDats neodod to dasion pciso limlts on
construction sitos 15 now bolng gathoroed,
Moanwhile, disturbing the peaco statutas,
persuasion, and the !Nwit on operating hours

are all baing used to achlove cone control ovar
constructian slte nolse,

Nofsas emitted from hulldings or oquipment on
proporty Is covered by the old erdinancu, which
has buon medlified In the now erdinance In threo
wWoys!

1. Introduction of the new preforred actave
band center frequeonclas,

2. Uso of the "A" scala (uso of <BA units)
for monitoring purpcses.

3. lMoise bimlts ore now applicd to the ot
lines of business, commarcial, and residuniial
property, instead of to the zonlng dlstriet
boundary |lnos o5 befora.

Q8-012
Caceavort, C.

Chicoge Dopartmont of Enviropmental
Control, IL

Englneering Division, Depi, of £nvironmantal
Control, 320 H. Clerk 5t,, Chicago, Zlp 60610

URBAN HOISE LEGISLATION

In: International Confarance on Transportation
and the Enviroamant, Part |1
MAY 31-JuH Z, 1972

Now York, Soniaty of Automotive Enginenrs, 1972

The sources of nclse in urban arous, exlsting
ragulatione in Chlcago to contrat such nolse,
and neods for additlonal legislation are
discussed.

Transportation noise Is the maJor source of
nolse in Chicaege. Trucks operate in closo
proximity to rosldential dwelllngs. Trucks
an lnnor ¢ity espraasways, cperating at night
at hlgher spoeds that mako tlre noise a rore
savare problem, croate a vary Intrusive nofsa
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problomn becousa of lowar background noise
lavels at nlght. Speclallzod truck nolse
probleoms occur when large numbers of
rofrigaratad vans stand at tarmlnals with
metors {uft runnlng, and when scavengar rafysa
pickup trucks {anglne noise pius nelse from
the packer unlt) ond 2l dellvery trucks

{pump nolse} cpereta at nlght,

In additleon to trucks, autamabiles and
motorcycios can bo noiso probioms whon The
oxhaust muffler systems arm defoctive or
modi fied, Automobile horns aro another
problom, especiatiy when used for pradding
Trattic or alerting pascongars walting

to pe plekod up,

The oldar elavated system In Chicags is

B nuisance to tho communlty 24 hours a day.
Tha subwey sysTem affects only |ts passengers,
but Is a moro sevars problem In the summor
when traln windows are open,

Rallroad nolse comes not oniy from pass-bys

on the right ot way, but aiso from swltchyards,
whore diesols are run night and day. A now
nolse problem Is the loading of “plegy-bock”
trucks ontTe rallroad cars In the rallroad yard
near residentlal areas-~both +he noiss of the
dlesal-driven loadlng equipment and The Trucks
themselves, which are often rafrlgerated and
left standlng with equiomant running, Train
whistle [ntanslty, wnlch has besn Increassd
to panetrete The newer sound proof cars, is
another problem,

Chlcngo has threo regutatory (nsTruments tor
dealng with transportation nolsae: [fmits

on new cgulpmant sold for use In Chicago
(Tabia 1), 1lmits on use (Table 2}, and
I1mlts on nolse ievels at boundaries of
Zonlng Districts.

Table 1 - Sale of new vonicles
Vahicle Type Cate of Manufacture Moise Limilt
at 50 fr,
from center
Ilna of
traval, cBA
1) Metereycles betforo 1 JAN 1970 I
Same nftar 1 JAHN 1370 88
Sama after 1 JAN 1973 86
Sama aftor 1 JAH 1975 04
Same aftor 1 JAN 1980 75

2) Trucks {gross
walght of 8,000

tbs. er more) after 1 JA 1873 86
Sama afrer 1 JAN (575 B4
Sama after | AN 1980 75

3) Passengar cars,
{and any othar

motor vehicie! befora 1 JAN 1973 86
Sama after 1 JAN 1973 84
Sama aftor 1 JAH 1575 BO
Snme after i JaN 1980 7%
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The ranufacturer, distriburor, importar, or
deslgnated agent shall cerTify In welting 1o
the Commissloner that his vehlcles sold wlthin
Clty camply with the provlsions of dids wechion,

Table 2 - Maximum nolse levels during operation
of notar vonicles under any congltion of grade,
load, accaloration or doceluration,

Holse Limlt at B0 “t,
distanco in Ralarion
ta Pasted Spesd Limit

Type cf Vehicle 33 MFH or Lass  Over 35 MM

(gBA) (dBA)
1} Trucks {gross
walgnt of 8,000
'bs, or moral
bafore 1 JAN 1973 88 50
aftar 1 JAN 1972 A a0
2} Motarcycies
before 1 JAN 1878 82 =141
aftor | JAN 1978 78 B2
3) Passenger cers
{and any other notor
vahlciel
affer t JAN 1970 76 B2
atter 1 JAN 1678 73 79

Thie sectlcn applles to the tota! noise from
w vehlels or comoinatien of vehlcles.

As Tebles 1 and 2 show, lower limits wlll bo
requirod {n the future. Ore automblla
manufacturer removed slx car modals from tha
Chicago market because thay did not maet
Chicago's law, Three of thasa medels ware
roinstatad after oxhaust systems wore
redesignaed,

The problem of sevaral trucks with refrigeration
units runnlng simultanscusty on a factory
propoerty can not te handled with the moter
vehicles codos, bhecawse the Inglvidual unlts
car all meet the nolsa !Imlts. Howover, In
those cases tha preperty lina nelse [1mits

can be used to reguiate the nulsance.

In Chicaga's enforcemant program, nost of ths
cltatlons were given to trucks tnaarly 50%)
toljowed by cars and motorcycles, In adaitlon,
1800 complaints ware respondod 1o, not all of
whleh proved to be violatlons, lost tragquentiy
comg lalned about wore ale 2enditlonars,
constructlon nelse, scavengar trucks, other
trucks, factory nolses and musical Instruments,
Even whan there was no vio!atlon, the Department
of Environmantal Contrcl made suggestions for
qulator oporstion, such &s moving the alr
condlfloner to anothar locatlan, In & case
invelving residentisl complalnts about
“plaggy-back' unloading Ir a ruliroad yard,

a viglatlon of tha district zenlng nolse
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rostriction was found, Action wan 1aken
Inducing thu rai lroad to undariole: o major

nolse reductlon progream, Including reoval

of 1ofrliguralion unily v o difhevent yard

and denign of sound gLsurbpant enclasures for
1he dloset enging and mchani znd arins of tho
unloader, The progrom will gradual|y roduce
rolso from the rallread yardus te the lagol

Plnfr of 5% abA at The residential/monutacturing
zeno boundary TTae.

Excouvnive hornplowing has boen controlled usning
the provisien of the ordinance probibiting use
ot any audiblo devics on o moving vehlcla

anless 4 Is an emargancy, and nc use whatsooesor
whilo the vehicle is standing., Thig provinion
[s also used to restricl axconshve noise from
lce cream rrucks,

A drowback to the prasant 1imlts on salus of
new vehiclos s that thn matiwtacturar may he
focad with o muliiplicity of local and statu
roaqui ramentc. Uniform fedarzl regulation of
neisa from new aquipmant would 1deally solvae
this problum, and stiil give lacal govornmanls
tho cptlon of setting rore stringent uso

requi rements,

tecal restriclilons wauld be noudod even 1f
Federal restrictlons on neise sourcos wors
sot. Qne gxampla in trucks ecealerating
from & stap slgn in a residentlal crea.
Anethor examplo is the grouping of trucks
wlth ratriquration units, although the
Indlvigual trucks could maot Fadural pimits,
Finally, construction oquipmont couly moet
Fedoral standards individually but when
oparating all at once an & construction
sito, croate # community noise problem lhat
shoul 8 be rogulated toeally.

Anothar prablem is that 11 Is financlally
Impossible for cities [lke Chlcaga, How York,
and Bosten to replaoce axisting mass transit
systoms with somethlng quioter, Contrelling
this nofss source will be & Slowor process,
wlth tho gradual purchaso ol quleier equipnent
and installation of amcothur ralls. Citles
bulldlng new systems should not repoat the
mlgiakns mada by Those with existing systoms.

A problem In enfarcing agalnst raiiread noise
is that nolsy robbing steck 1< owned by dozans
ot dlf{erent tines, and the local yard has
little centrol ovar what comes in, This Is a
sultable area for Fewgaral action,

Proposee Dopartment i Transpartation standards
for nclse from new expressways=—=rocently rovised
to 70 dBA ot the proporty tine-=will be only
marginally usetul in protecting adjacent
realdantiat communitias fecause the 70 dBA
numher is foc high. MNoise probloems around
axisting airporis octcur bocause buildup of
residential communities closo to traific
pattorns has heen allowed, With presont
knowtedge of alrport noise, it should be
possible te avoid similer probloms [n 1he
tuture through land use planning. Intormarion
of the design quide typa, supplliod by severol
Fodorat agencies, can hg usetul only if [t is
Incarparated Into the development and growth
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vt our urban arean.  Tho EPA should provido
Lath technical ond financlal ausistancs to
tate and tocal agancios.

09=n01
Scnenker-Spruengl |, 0.

Schwiizerischo Lign Geqgon dan Lanrm
2urlch /8wl fzoriand/

PROGRESS OF HOISE ABATEMINT 1M SWITZERLAHD

Forischritte dor Lavrmbokaempfung in dor
Srhwolz

Lanrmbwkaampfung

Ho 5:27=28, 196G

Sinco 1957 Switzerland has ostabllshed o
Faderat Lxport Scnmivslon for Nolsa Abatemant.
14 conslsts of 52 axperts and |5 dlvided Into
S sub~commisslons deallng with 1he following
probtams

1} Medlcal, acoustical and tachnical
principlus,

721 Motor vehicles, Railrcads, Snips end Cable
cars,

%) Aviation noiso,

4) Constructlon and Industry nolse, Scund
protection In bulldings, ete,,

%) Lagal probloms.

11 has sccomplishod censldurabloe progress with
the rcoopuration of the Swlss Loagua Agalnst
Nelse. Tho biggest onllghtmant actlon resulted
in 1962 through tho conferonce of city pollce
directors in which 150 comnunities garflclpatoed.
tn 1963 a spociat Instructions] courso In Noiso
Abatomant and Dontrol for law anforcement qroups
was conductod In Zurich, The Loague alfso
conducted 4 bly sctentifle conferancos, 6
tochbnleal exhlbits and numorgus demcnsirations
concarning the practical and tochnical aspects
of nois2 abatement,

Ono big progress is the wstablizhmant of tha
rocommanded nolse lavels, Tho nolse lovels
are moasured on § dBA scalo accerdlng the CE|
publication #123 takun in an opan window,

Barckground Fraguent Ccoas ional Zone
taisn Panks Peaks

tiight Day Hight Day Nlght Day

35 45 45 50 55 55 A
45 55 55 65 &5 0 =]
45 &0 85 70 65 75 c
50 2] L] 70 65 75 n
55 65 60 5 70 B0 E
&0 70 0 80 80 g0 F
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= Pocruationsl areas

= Qulet rac|dontial araas
= Mixod arpas

- Commcreiol arwan

= Industrial areas

= Maln traffic artery

MR OC>

Doslrable Valuos: about 10 dB loss, howaver
not bulow 30 disA

Gackaround neiso: maan valee (average level,
without peaks)

Froguunt Ppaks: 700 sound poaks por hour
low Paaks: 1-6 sound peaks per hour

Alse many othar roasons and ordinances wore
Instituted, for instance: the heal th insurapen
was ravisoed to [ncerporate hearlng loss as an
Insured occupatlonal 11lness; the establlshmon®
of Hoise Abatommnt Comnlsslon in various cantons
and citlas; and Hnlso Avatement offices
supervisod by thn pollce In many cltiag, as
Basel, Born, Lousanno, Luzern, Lugano and Zurich,
Zurich's office is5 an oxampiary and most

active ono,

The biggost battle s civil supursenic
averflight, Much has besn dong, ol bhough
much s+ Il remalns 1o be accomplishod,

09-002

Smlth, w. A,

Unlvorsity of South Florida, Tampa
NOTSE CSONTROL LEGISLATICK (N FLORIDA

At: MHolse Contrnl Workishop, Herriman, HY, JAH
18, 1972

Tempa, Unlvarsity of South Florida, 1972, 4p,

Activitios of the Florida Logisizture [n tho
arga ot nolse control are discussod.  Thoe
Stata Environmontal Protoction Agancy has been
givon authoriiy to set standards., The State's
particutar intarast i¢ vehleular noice and |t
wll] set up noise tasy cquiprent ot its Motor
Vohicto Inspactjon stations.

State and locul governmants are lntorosted Jo
contredting noloa, but are not yot willing ta
fund it, Thore a#ra no noise control oxperts
on tho State £PA staflf,

Mos+ locui ordinances are “do not disturb The
poaca” varioty excop? for u fow which sat
noise imlts. For Instance, o cemont pfant
was forced to close when 11 could er would not
bring 115 naise down to acceptabls levels.

A survey wos mado hy acoustles students of The
Unlversity of South Florida to tost the offoct
tho new proposed standords, such as the Chicago
Ordlnance, would have on 1he noisa levol, The

results shownd o small percentage of vielatora.
Arane those found, the worat of fendors wore:
trucks and rodoroyclios,

Fharida hopes that the niew petional nolao

stundard for venlcles wl bl ta sot considocad |y
lowise than those of the prosent Chicage
Crdlnance and that Fhe enfarcemant wi |l begomo

part of the annual metor vehlele fnspection
jHELNran,

05=003%

Wareon, 0. G,

Harth Caroling Unlv., Chapol HIL)
[nutituto of Government, Chapal Hid1, lC

THE PROULEM OF NOISE: HAS ANFONE HEARD AM
AGWER?

Pepular Gavermmoent

Vol M o 2i16-19, 1971

A discussion of nelse poliution and laws,
ordlnancas and logal nclijons which favalva
nolse 15 prosontod.

Nelse is gonarally dof Inod as unwanted sound.
Too much axposure to 11 cbiviously inducas
hoaring loss, aleng wlth hoart ¢isnase,
mlgratnes, intest{nal disorders and some
allargies, (1 alse Intortaros with

convarsat ion, hindoers concentrotion ang
disturbs siloop,

A study of the Maban Triba in Afplca rovaaled
that its nolso-fren <oclaty lat1 70 year otd
mon with hearing s acute as tho averago 20
yoar ofd How Yorkar. An ostimated 5,000,000
Amarlcan malas from ages 10 to 59 havo somo
dogroo of hanrlng Iess, and 1,000,000 need
heartng alds,

A number of legal tocls agalnst noiso ara
avallabla and have boon put Inte offect In

somo orcas af the 11.5. Tne private nulsance
action, for Instance, has boon usoed to a

small dogreo In Horth Carolina, Thls Is a
civl) tort, and to bo usad, tho interiercnco
must bo both a substential and a legal cause
of the harm Involved. Fubllc nulsance affocts
tho publlc as a whole, Aaythlng acted upon
undor this actien pust intorfere with public
haalth, sefety and peaco, The hulsance
ardinsncos now In effoct are very vaqua. Thore
Is po ¢loar guideling as to what really croatos
2 nyisancn. Furthermore, citlzans themselvos,
may bo unwilling to go through the trouble

and axpenso of court actlon.
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In Horth Carolling, a farmer complalnad that
alreraft teko-offs ang Iandlngs In tho spaco
directly skove Kl chichen fa
uncenstituTlonal taking of his property

(LS. v, Causby). Ho was owarded demagoes
under tha inverse condemnation principle,
which has boen appllied only agalnst alrcraft.

wOrS on

Antinolse laws must pe almed at proventing or
contralling noisa, Mest of *ho traditional
iows are zoning, antlncisa ordinances, and
nuffler controls; soma of tho new roasuros
aro callad decipo! ordlnancoes.

1+ used property, ronling can te a graar ald
I'n nelsa ataterent znd control. !t can
separato Industry and busy highways from
rosidentia areas, for axample. |In order
to be effoctive, howaver, It must be usad
in conjunrction with othor planning atforts,

Calltorrla, Connect|¢ut and Mew York have ull
anacted decibel ordinencas with maximum
nolse lovels which trafflc holse must Aot

excead, Although dlffleult to onforca, traffic

nclse has been raducad,

Tha answar to nalse contral lles in the
cooparation of lodustry, goverament, clty
plannors and Indlvidual <ltlzans,

09-004
Blrehler, F.

Clty Polica
Zurich /SwitTzeriand/

ANNUAL REPORT 1971 QF THE HOISE ABATEMENT
OFFiCE

Jahrasbaricht 1971 cor Laarstekeampfungsstal in

Zurich, Clty Polico, JAN 4, 1972, Zp,

AcTivities end actlons of tho Holse AbaTemant
Oftice ot Zerlch durlng 1971 are gutlined In
the Office's Annual Report.

The Holse Protection law af 1971 was
promulgated by decrec of the Zurlch Munlcipal
Council. The law was raviewod 5y the
Cantonsl Heatth Offlce and put [nto effect on
SEPT 1, 1871, This law has beon qulte
effective ond successful In Ttha entartement
of the prescrlibed nolse measuras durlng the
4 months since |ts promuigatien.

The *Zurich Enviropmental Protactlon Yoek!
tock place batween MAY 3-8, 1971, The

program was arrangod by the Acoustles Department

of tho Health inspection Qffice and tho Nolse
Abatemont Offico of the Clty Pollce. A tilm

ENFQRCEMENT

proguced by the Clty Palice, entitled "loise' ,
was sShiwn in varlous nelghtorhcag mavle-housas
and P sthoois tarougnouT Tne weehk.,

Tne whoie teaching communlty wis reguosted To
dodicaTe T toest 2 hours of thalr toaching
program or tha environmantal teplc, For

this purpose, a documenT was dlstrlbured

to tho teacharsi. One sacticn ¢f the documant
ontitiod, "WIil wn, shouid we, dostroy oursglvas
by Nolue' was prepsrod by The Molye Akatoront
Qiflga,

The ftasks and rethods of tno Holse Abatorant
Cftice ware InvestigaTec bty BOC ot Lonaon and
Horwegian TV, Officlals from Lendon, Washington
end athor parts of Switzoarland alac viglted

the efflce.

Tne following stetictlcs show actions of the
Nelse Abaterunt Office receorded by nefso
SOUFCHS 3

Nolse Sourco 19795 19%]

i, Trafitc Nalse (Yarlous
types ot Mator Voilcles) 642 1,016

2. Construction 863 898

3. Commercial Neiso {Inci,
restaurants & private

clubs?} 433 502
4. Other Nolse Scurcos

(householz, nelghbors,

snimals, churchos,

schools, etc.) 527 582

7,368 2,555

Qut of &18 venhiclos cited for nelito viclntions
In 1871, 27 wera condemned; 125 Inguirlies
concorning rolse abalsment measures wore
answerad by mail; 1402 Intarvioss waro granteg;
16 freguoncy analyses wera plotted; and 3037
Ingulrles wore processod by phone, Oniy B

of 2465 recordad acticns could not be Zempiotaly
resolvaed,

10-001

Kol tha, Y.
HOISE FROM THE SKY

Sclence snd Englneering Hewslettar of Nevosti
Press Agency

Mo 11(625):1=4

Current spproaches toward solving the problem
of alreratt nolse In the USSR Tnelude
Introduction af a new genaratlon at alrcraft
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with hlgh bypass ratio englinos, resirictions
on bullding noar alrports, and flight
aperating technlques for nolse roducthion,

Tho nolse during take-off{ trom IL-62 snd TU-154
alrllnors, which have bypass Turbojed ennlnes,
le& 9-12 df? lower than that of the older
ganaratlon of Soviet commorcial Jots. (n

crder to roduco noise af the exhaust Jot on

now planes a special nolso-roducing nozzlo
operatas only durlng take-cff and, caonsaguontly,
does not affect the filght poerformanca of

tha plana,

At preseni both censtruction of now alrports and
oxpansion of ofd alrparts is requloted for tha
purposes of nolse abatomont, Town buliding
noar alrports 14 restricted. lowever, now
ragtlations are belng propared by tho USSR
Ministry of Health and USSR Minlstry af Civil
Avlatlon. These are prasently in the form of
racommendaticns on the zoning to provido
rational planning noar alrports. But thoy
are boaing submitted for approval as normative
standards [.o. standards glven the torce of
law,

Changes in piloting mathods have yleldod a
redwctlion of %-8 dB, mevasured under take=-cff
paths, and of 7-16 dB during flight over
communitles by means of thrust reduction.
Although thare Is a substantlal increase of
nolse ab the airport during the take-oft
run of 58T's, due to the high thrust of tho
engines, thls sama hlgh thrust onables the
S5T to climb steeply, Thus, thera wlll ke
rather [ow nolse levels at tho second ICAD
take-off gouging point, which |5 located
about 600 meters from the start of roll,
Furthermora, the Sovliet SST anglnes are

te bo flitted with devices for supply of
socendary ale flow Into the oxhaust Jot,
ylalding a 5 dB nelse reduction durlng
take-off,

10002
Hurlburt, R, L.

Inglewond Dopariment of Enwironmontal Standards,
CA

105 East Quoeen 5t., Zip 90301
STATUS OF AIRCRAFT NOISE POLLUTION

Inglavood, CA, Clty of Ingioweod, FEB 1971, 2p.

e FAA roasures alrcraft nolses |In torms of
alfectlva percelved nolso dociblos (EPNaR),
Ninety EFNdB would be termed nolsy, 100 EPHdB,
vary nolsy; and 110 EPNAB, extromaly nolsy,
Each increase of 10 EPNoB wouid be Judged to
sound approximately ‘' twico as lowd.," Prosent
nolsa levels near the alrport due to jot
alreraft range from 20 4o 120 EPNB.

ey A b e o oy e
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The prodiction of 50 to 7597 ruduciion {n based
an the following factars:

i} The TAA rogulation requires now genoratlon
alrcraft 1o ba approximatoly hal{ as loud

10 [PHdl quistor) than prosent quenrcadlon
alrcratt,  Tho 747 Jo covurod by 1he now
rogulation and sealy its requirements,

but It will take 15 to 20 years before nost of
the prusent paiuy goneration of alrcraft

has beasn phased out,

7Y tn tna shertor time froea ot b yoars,
thorea is bope tor a reduciion It 4 retrafit
pragram is carried out on existing aircraft,

3 With communlty prossure and perhaps
som: fechnological hrealkthroughs, |t may
be possible to achlavo o 20 EPNAB reduction
within 20 yoars,

Crituria for residontiel dovelopmant noear

an alrport with a large numboer of flights are:
I¥ tho naiso lovel oxcocds 100 CRHGB,
dovolopmant would not be satlsfactory; If tho
noltse lave! is in the 20=100 CPNdB range,

dove lopmont Is marglinal, and shoultd only bo
undertakon with strict sound prooting
requiroments In tho Initial building design.

10-003

Han, A,

Isranti Medlcal Corps
NOISE POLLUTION

In: Marinov, U., The fnvliranmont In israef,
Israal HNaticnal Committoo on Blosphore and
Crivironmant

Jerusalem, 1971, €0 p. {(p, 27-20)

A trlef account is glvon of partlicular
notse sources, antl=noise laws, and noise
contrel arganizations in lsroel,

Because of tho country's mlld climate, tho
population is outdoors-criontod, and spunds most
timo inside with windows opon. Environmonial
noiso thus leads 1o psychoacoustle |rritation,
althsugh not usually to & loss of hoaring.

MaJor sources of noise arc buses and
wetorcycios, workshops in resldential arocas,
and Industrial plants, ond Joud dlscetbogquas
and other places of entortainment. Tho
textile, cemont, and metal Industrles are tho
nelslest In !sraol, ond produce sound lovels
abovo the c¢ritorla consldorod harmful to the
ears, Alrcraft nolse is bocomlng an
increasingly serious proablem, Agricultural
machinary Is also beginnlng to create nolse
probloms, In add/tlon, almost every voung
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man and many young womon have beon oxposod o
shooting ar explosicons during milHary servico
and lator In the reserve sorvice,

A non-speclfic antle=nnise Jaw, the Kanowl iz
Law, now In oxlstence ls belng amanded and
standardlzed. Oy=laws have also heen passed
in rogard to Industrial nolse and directivos
have boan Tssued concarning hedrlng=ioss
componsal [on,

Govaramental jnstitutions which dapl with nolso
problems Include: tho Unlt for tho Provention
of Alr Pallution and Radlation Hazards of tho
Ministry of Health; the Unlt for Proventlon of
Nolse Hazards of the Israoli Moadical Corps;
the Minlstry of Labour; tho Instltute of
Standards; and & governmental commltteg assigned
to ammand The Kanow!tz Law. Academlc
Instltutlons Inciude the Acoustic Dapartmeant of
the Technlen In Halfa and tha Department of
Electronics at the Walzmann Institute In
Rehovet. There are aiso a number of prilvata
organizations serving as advisers on noise
problems to varlous industries znd construction

companleos,

106-004

EPA ANALYSIS OF NGISE PRODBLEMS POINTS WAY TO
FUTURE LEGISLATION

Automotive Englneoring

Yol 80 No 4;28-35, 1972

A dlscussion of the Report to the Praesident

and Congrass on Neise by the Environsental
Protectlon Agency Is roviowed. The Report
prasants a summary of the present nolsa probiam
and status of lagislation, and tha solutions
and dlrections that englinesrs and leglsltators
will probably he taking over the next 15 years.

Alreraft noise, fol lowed by highway nolse,

has recelved the greatast Federal attention In
trensportation nolee abatemant. At present,
Federal raegulatfons are s*[|l {n tha dave|opmant
stage tor ratrofitting alreraft for nolsa
control, ceatralling seonlec bocm, and

cortifylng E5T end STOL/VTOL-type alraoratt.

The EPA survey reveals that many states

have enacted noise control leglslation-«

nine states In the fIrst six months of

1911 alone, Lews are Incerporating specffic
daclbel lImlts. Florida, Naw York, lllinois,
Hawall, and North Dakota ncw have dopariments
with tha authorlty to set nolse stapdards,
Catlfornla regutetlons requlre the alrport
cparator to monitor take-off and landing nolse
and to sat @ nolsp Impact boundary arcund the
alrport.
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Flve statas have sol [mbtrs on total vehicle
nolse tased on subjective standards, Flvo
statos roquire muiflors nn motorcycles,
Callfornla, Colarado, ond Minnosota heva sot
ovarall |{mits on these vehicles that bocemoe
toughor with time, Five states currontly
require mufflers an hoots., Srowmoblles are
rocolving more attontion, with Maine and
Wisconsin roquiring mufflers and Montana,
How Yorhk, Colorado, and Massachusetis sottlng
Iimits on now snowmobllos (the lattor lwo
ctates also requlate snowmoblle operating
nolsel.

Thet nolse roductions obtalned wlth naw
aircraft fargelv stom from improvements In
angins bypass ratlos, fan designs, and new
dasigns for inlet and discharge ducts,
Howaver, becauss of the lsrge numbers of
olger atrcraft In use, most alrerafT now In
use exceed the Fadaral Avication Requlatlon
timlts for now alreraft,

The noise produced by highway vehlclos stems
from three major causes: tlros and cearlng,
the onglre and relatod eccessories, and
aarodynamlc and bedy nolss, Desplte thale
largser englnes and tires, nawer vohicles ara
dulgter than oldar vehlicles, ODlese! posersd
trucks ara B-10 dB nolsler than qasollne-
powored trucks, and 12-18% nolaler then
automobltes. One enging manufacturer estimates
a 81,500 Incrosse In rho $5,000 tase price of
a 250-hp dlese! engine to drop nolse 10 dBA,

Racreational vehiclos--motorcysies, Snowmablles,
all tarraln vehlclas anc pleasure boats often
roach fovels of 92 dBA. Typlcal nolse |evels
contributod by the varlous subsygstems In a
motercycle ranga from 39«69 dBA &t 20 mph

to 78-86 gBA at 60 mph. HNost motorcycle nolse
roducticns have hean achlaved by exhaust
systom changas, Snowmeblle nolse stems
primarity from poorly muffied exhaust systems,
Current modoels genarazlly are In thae 77-86 dBA
nolsa band. Beoth inboard-and outhoard

powarad pleasure bob*s rangs from 65-105 dBA at
50 ft, with exhaust systems balng the major
nolsa contrivuter.

Typlcal nelsa tovals measured 50 §+ from
construction equlpment rangs trom 72-96 dbA for
earthmaving equlpment from 75-88 dBA for
matarials nandiIng equlipment, and from 70-B87 dBA
tor statlenary equipment, In almost all of
this oquipment, The oenglne s the primary
sourco of nolse.

EPA concludes that for onglne-powered equipment,
the qraatest nolse roduction may be obtalned
by quleting the englnes,
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Munich fWost Germany/

MUNICIPAL-POL I TICAL ASPECTS OF
ENVIROHMENTAL PROTECTION IN
MUNICH

Kommunal Politische Aspokie dou
Umwal tschytzes In Muonchen

Arbeitstorieht zur Fortsehreibung
das Stadtantwlcklungsplanas Hr 3

Munich, {971, 163p.

Since JAN 4, 1971 Munich's counci| group
prasented six proposals wlth 40 indiv[dual
polnts for an effactive Environmental
Protoction Plan for the clty. A greater
putllclty program, Improvemant of
maasuromant systems, resrrictions on
Individual traffic, introduction of
exheust=freo vehlcles, ‘estrictlion of
cartaln rafuse, better supervision of
water and vagetation rescurces and a
catalogue with spaclal proventive
maasures are being planned. Proposals
ara esteb|ishad ca the basis of studles
af these measures.

A genaral Inquiry and survey of all Tha
blg cltles In the Gorman Fodoratod
Rapublfc halpad to set up thls working
group and establish thase plans,

Accordlng to the proposal #255 (der
Gasamtdeutschen Partel) of JAN 9, 1971,
the fellewlng 15 plannad:

1) A netwark throughout thae clty with
saparate datoctors for automatic
meusurement of trafflc flow and alr and
nolse pollution,

2) Constant obsorvations of the Influance
of trafflc en health, Independent of
wanthar, soason and tlma (delly) fectors,

Speczlal nolse measuros are proposed to
Includa: strlet rupervision of all
conastructicn work, censultatlon with
tullgars, and Investigation ef new
construction,

improvement of traffic flow on netional
and stata hlghways and maln arterles of

+he clty snd construction of park and

greenbelts and other means of traffic
iractions are anticlipated,

A street dlirectory of the clty district
1s plannad with the descripticn of Its
present situatfon, exctuding the
strictly rasldentlal arees.

The Qffica of Economy 1s rasponsible
for the mansuremant of landing and
taka-off nolse at the Munlch alrport,

PROGRAM PLANNING
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For noise-roduction purposes tho cily
counci | rocommands tho fol lowing
mIasuros:

1} Mo flight paths ovor the clty
(uspoclally supersonic).

2y Mo ovor city tlights by old
airplanas,

3} festricticn oh tha number of
nelicopter ohsurvation flights.

An Inquiry was contucted which

showod that 63% of rosidents of heaviiy
poputared aroas complzlned pbout nolsa.
A nelse lovel ranging from 20 - S0 Phan
can cause Insomnip, disturb rast rescliting
in a reduced concaentration £pan,
dacreased productlvity, irritablilty and
nausoa, affoct tha vegotative nervous
system, ceuse gastritis ang colitls,
incraase motabel1sh, lessaen propor
clrculation and also cause
artariosclerctic changes, zs well as
psychic lllness., Lovels abave %0 Phon
ceuso physlologicel damagoes such s
heering loss or cther hearing problems.

Accordlng to tha propoesed prognesis Tthe
vehigulor traffic wlll incroase nbout

55¢ by 1985, This meanc an incrusse of

| = 2 dBA, and because the spoed will
increase, 4 dBA wlll be addad.
Physlolegically this maans that the noliso-
level ¢f street-trafflc will incraase
about 50%. In additlon, a 70% increase
in large aircraft In civll flights can be
axpactod.

Special empnasls 15 put on pueblle-
apinlon and medla, such as tho press,
talevlsion and radlo to Infarm the
ganeral pusltic and srouse greater
Interesy.

Munlch teachers and scientists are
asked to form workshops to introduco
Interdlscipllnary courses In the tield
of anvlronment. Prosently only the
blotegical aspects are encompassed

in the anvlronmaatal currliculum,

A comrlsslon selects short films
about various themos of snv|ronmental
protoctien. These flims are offorad
weekly 10 the local theater,
Amuseront taxes serve To financo These
#+1tms. A 4% budget Incrasse In soclal
products [5 suggastaed,

'n order to have greatar onforcamant

of the exlsting laws, incressed

fines and othar paenaltlies

{espacially In raspect to woter-
pollutants} are recemmanded,

Entorcemant moasures and

further resesrch [s encauragod concerning
restrictions on clty overt|ights,
stricter supervisiaon aver cengtruction
nolse, Improvement of camping matarials

EET AT
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and devicos and othor proventat|vo
maasuros ko greonbolis, carthbanks,
and sunkon highways for fraffic.

In dhis respect, rocommandaticons for
publtic fransportation are propouad.

In order to sot all the proposals
Into aclion, formetion of projoct
gyroups 1s nocossary. Prosently thore
ara 11 ot then dealing with various
aspeets of envirermenrtal protection.,

10-006
Schenkar-Spruengll, O,

Schwolzerische Liga Gegon don Laerm,
Zutich /Switzeriand/

FROGRESS OF MDISE ABATEMENT (N SWITZERLAND

Fortschritte der Laermbekacmpfung In der
Schwelz

Laormbekasmpfung

No 3:;27-28, 1969

Aftar the Noise Abatemont League of Switzerland
was formad and achievad considerable progross
In its oftorts, the governmont cama ta its
suppart and endorsed in Qcraber 1957 the Foderal
Expart Commisslon for Neise Avatamant, This
comnisslen for Hoise Abotomont, cemposed of

52 exports from the various selentitlc flelds,
was dlvided Inta 5 sub-cummissions:

1) medical, accustical and techalcal principles;
2) motar vahicloes, rallways and ships;

3) avlatlon nolsa;

4} construction and Industrial neise, sound
protectlon In residences, ote.;

5) Judiclal problems.

Aftar five yoars of study a comprehensive
raport was publlished in 1862,

The Loague has conductod oducat|on programs
on nolse abatement, An examplary one |5 the
Confaronce cf City Follce Diroctors held In
1962 in which more than 150 communities
particlpated. As a rosult an Instructional
coursa for law aenforcement offlcers was held
In 1963 In Zurich, Tha Lpague has conducted
numarous tochnlcal confarences, exhibits and
demonstrations on the teochnical and practical
aspacts of noise abatemant,

Greatnst progress has been In the anforcemont
of standards and regulations. Holsc Abatomont
Comm| sslons hava bean formed In many cities in
tho varlous cantans, Police-cperated nolse
abatemont of flcas have been ostablishod In
many Swiss cities; 1he Zurlch otflce s
conslderad an outstanding ann,

The presont myjor program §s tha national
compalgn aguinst eivll suporsonic jabs,

10-007
bravgo, R.

Inst{tut fuor Schall= und Schwinguegstocnnlk,
liamburg /West Germany/

2000 Homburg 70, Fehmarnsirasse 12, Wast .
Gormany

HOISE MEASUREMENT CONDUCTED BY THE PARCEL
POST OFFICE 1IN HAMBURG

Laarmmossungan bel dor Pakotpost In
Hamburg

Kamp f dam Loarm

Vol 19 No 1:6, 1972

Maasuremants takan to dotermine the nolse
impact ot a new Parcel Post Offlca in Hamburg
are discuesed, Parcel Fost Officos con havo
an Impact on tho nolse leval af a city,

making locatlon of such & facility an Inmportant
factor,

Tho construction of @ modern Parcel Post Dfflce
has bequn in Hamburg In the vicinlty of tho
traln stafion Hamburg-Aliona, The area Is
surrounded by 3 thorsughfara stroots cn which
rasidencos are |ocolad.

Tho Fedura) Post Office took noiso moasuregmants
avon before the construction of tha offlice, and
It plans to continue with later tests 1o
determineg tho nolso the Parzal Pest Office

wlll contribute,

In order to drow a comparison of the nolse

levels bofore and after the Parcol Post

gctivlty, measurvmenis of oqulvalent continuous

nolso levols wore taken Into account, In this

way It will be posslble to distinguish the

constantly tluctuating levols. .

e L g e e
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10-00B
Munich /vost Gormany/

On:  LOCAL POLITICAL ASPECTS NF EHY | RONKENTAL
PROTECTICH |N MUNICH

tommuna Ipolitilsche Aspekte dos Uswoltschutzes
In Muonchen

ArbelTsberlchT zur Fortschralbung dos
StadtenTwickiungsplanes Nr, 3

Munleh, 181, 163p. (p. 55, 68-70)

A druft paper discussos propesdls for
prespoctiva nolse laws for the city of Munlch
in IlghT of draft norms for tho Fedoral
Repubdlc of Germany.

No rolse~moasuras have been p5Tablished as yat
in Munlch, S§lngle nolse seurces aro
Invastigatad selaly when thore Is a complalnT.
So tar only a system for aviatlon noise-
maasuramants has been s0T up.

Prasently tho Foderal Germen Rapublic is
compl | Ing general norms. The drafy eoncompassos
the fol lawing noise lovnls:

Aroa Day Night
{dBAY  (dBA}
Strigtiy Industrin, areas biv) 10
Pradomlnantly Industrial araa 63 50
Mixed area 60 45
Goneral rosldentle| sreess 85 43
Strictiy resldentlal araa 50 35

The law egalnst aviation molse would contaln
two noise-projectien 2onaes,

Zons | - nolsa exposuro ovar 75 gBA
Zona 11~ nolse exposure ovar 67 dBA

Trettlc nolse ardlnanze would dimlt nolse
lavels a3z tollows:

Passanger car - max 4 dBA
Trucks - max BS dBj
Kotorcycles - mex 84 dBA

All meppsurements are Yakon at a 7 merer
dlstanco.

Durlng night hours (between !0 pm through 6 am)
all trucks weuld be rastrictod In most areas
with the exceptlon of the clty's main arterios
and purely Industrial eroas. {(Proposals No.
255/6DF #3A, No, 285/6PF #2),

Sinca APR 1, 1971 t|Ight teke-offs are !limlted
betwesn 5 pm to 6 am, with the exception of
mall and frelght carrlers (Ho, 255/6DF #1),

Ovart)lghts of ¢lties for purposes of
advertisement or ohservaticon are consldereg
unnecossary and should bo elimlnated, (No,
285 GOP #3).
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As to Industrlal nolse, o faderal law is
plannod To anfarce nolse raducrion techniquos
Tn all kinds ot machinary anc agulpmant,

In apita nf Incranspd coctr, mgdBsurcs Shoull
bo teken to contlnue and improve bullding
tochnligues, Careful planning of rasidences
and other structures s alse racomranded,

18~ 0049
Brown, L.

THE PERIITTED 1NOISE LEVELS FOR HEAVY VEHICLES
ON OPEN ROADS ALREADY EXCEED THE NOISE LEVELS
FOR JETS AT HEATHROW

Municipal Roview

Yol 42 Ho 493:1459-150, 1971

A ratrospective study covering two years of
admisslons 1o a psychlatric nospltal shows
that thero 15 a signlficantiy higher rate of
#dmlsslion, ospacialty In certala dlagnostlc
catagories, from inslda an arpa ot raximum
nolse arising from the Hoathrow Alrport then
from cutside thls arsa.

Such Intormatlon has Iead to greater concern
over noiso In Graat Britaln, Tho realization,
pased on sclentiflc reasearch, has hit that
nolsa Is riot jusT an Irrltant, put is
definltaly a mental and physical health hazard,

soma nolsas aro sicopted as a part of overyday
11fa, whlie thare are cthars that wa simply
get wsed To., BuT in our rapldly acvanclng
tathnological soclaty, nelse fovels are
advancing also, and thaers Is no getting usad
t2 tham,

Tho Holse AbatemenT Socloty (NAS) was formad
in Great Britaln In 1959, An indépendont and
non=polItical prassure group, !t recaives no
financlal or cthor holp from the government.
Bath corporate and individusl membarsnips ara
Ime!udad, and over 600 local suthorltias are
membars.

The scclaty encsurages wuthorlties To pass by-
laws of nolse tevels and mahes efforts to
persusda Industry 1o davelop qulet aguipment,
In enather activity, the Soclety last yaeer
aldad Landon In holding a "Quiet Wook" and an
exhibltlon of sllerncing egqulipment.

In Its troubjeshooting capacity, tha NAS wlil
ald any authority that conslders nolsa a major
environmantal problem, The afflcers know the
offlclal procedures snd tho corract channels
trhrough which to go for 8 solutlon to the
problem.
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Mr. Guoffroy lHelmes, Tochnlcal Advisar ta the
HAS and Chiaf Pablile Health Inspuctor, Royal
Borcugh af How Windsor, has vary definlto views
of the preblom of neiss contrad and abatumwnd.,
Ho estimates that ot least 409 of bl work is
concernad directly wlth probloms of nalse and
the community,

For instance ho relatos thae prablom of Jraffic
noisa to its routing, such s the timu whoen the
vpening of o mew bridge cavsed 1raftle to goe
stralght into the town of Windwar, The Public
tieal th Dopartment had Just comploted o survuy
which showad tht 358 of the midday rraific
consistod of heavy Jorrios.  Halsoe lovele rose
more than 10 di3 over thusa laid down by tho
Wilson Committea, In facl, tho permiticd nolso
Iavals for boavy vehiclos already oxcood those
for nlght Jut fllghts of Heathrow Alrport.

In addition a "canyon oifoct” produced by
trafflc In norrow streets could raiso the nolse
levr]l 6 dB groaler, oxcacding rho daytimg
alreraft naiso limits., Mr, Holmes' solution to
trafflc noiso Is to continoe lorrlas to speclfiod
reutas,

Taking action on a traffle neise proplam, Hr,
Holmas wys conirontod wlith the situatlen in
which a residontlal road was bolng usoed by
hosvy Jraftlic as & shert-cul 1o the docks, By
merely writing to tha companios whase larrias
wiera uilng the routo and explalning the
dlscomtort they caused fne neighborhood, Hr,
Holmps won his caso. The firms cooperatad by
re-routing tholr lorrios,

o Took a slmilar srance with regard to
aircratt nolsa at Windsor, Tho nofse fs worst
during the throe moaths of tho year when,
bucausa of strong winds, alrcraft must coma Ino
and go cut by Woy of tha borough. The problem
Is that 1{ miniaum nolse routes aro not fol lowod
the nelse can bo quite loud,

Convinced that some alrcraft ware not foftowlng
minimum noise routes, Mr, Holmos sent o raport
of his suspicions to 1he Board of Trade, As

a result, two majer alrlinas were found ro bo
ignoring the routos. Sinca then, ftho sltuation
has beon much improved. AT prosent nelso

comm] ttee meotings being haid at the Board af
Trzde have roprosontativos from Tho airlin2s but
not from tho local authorities,

teoking at amarica there Is apparently & lack of
govaramontal concorn. Doolng §s So concarnod
that [+ hos made a mathematical model for
avaluation of the varlous moans of raducing
avlation paise. Tosts have shown that any
tochnological changes wili he compllcated and
pxpensiva, and in Me, Holmos! view, tho only
solutlon |s fto keap panple and alrcratt apart
by propar airport planning,

The HAS, together with othor cencernod

organi zations, has aqroed that tha third tondon
Alrport should ba locatod at Foulnass It
situated inland, they concludo, |1 wouid
starltizo and spoil a large area of countryside,
fesldes Inland slting would create dangoarous
probloms In alr traffle control.
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Airpor! oxpansion ic pot Landon's problem

exC lusivaly; it is the concorn of municipal
alrports as welle Mr, Holwou soays, one
wolidir s i suificiont reqgard is Laing pald to
the pooplo and dleiricrs surrounding fhoue
alrports,  Abirport soise is mora at g firab len
than tratfic nolce.  Tha big jet s vory
annGy g bedausn of tho high froquoncy oioment
in thu noiso, A Joaot [f heavy nolao wag
confined tg certaln raoutes the noise would ba
localbzod, but no such remedy con be laken with
abrecrafte.”

10-010
Schuler, K,

Ramekos trasse 57-39
Calugne fviest Garmany/

HOUSE REGUCTION 11 PuBLIC PASSENGER
TRAUSPORTATIOH, RALLING STOCK AND
HTALLATIGNS

Laerimindoerung bol Betrichonitreln und-=
anlagen des neffentlicnon Parsondstinah -
vurkuhrs

Eampt dem Lauem

Vot 18 Ho 5:127-136, 1971

The Corman Foderal Tratfle Minister Lober,
whilo spoaklng at g session on subway and
mafor vohicle conctruction, made an appeal to
amploy all possible means for naiso roduction,

The manufacturors and tho public Trancit
concorns have tested variovs noise roducing
measuros, such os sound-domping matariales and
construction techniques.

Exparimonts woro hold 1n 30 plunts on 30
railod vehlclus, streat-cors and subway cars.
Pallshing of tho tracks rosults In fhe most
noise fovel roduction, buf spraylng tho fracks
with water ond sand not only quluts the rido,
but alse assuros 4 much safor braking powar.

It wis obsorved that hoavy snow (o an excul lont
nolse-raducing agent.  IF 15 suggostod that o
similar arrificial type af covering would bo
an excal lent abaterent moasure,

Chumlcal processes aro beling applicd ta abaio
the "multitonal whiaus" of ovarhoad tracks In
the intorim bafore thoy aro tofally replaced,
In addition, 70 to 100 =m high scund protuctlon
walls are beling constructed as nolse roducing
dovices, One chomical ehiatemant mathed, curve
lubrication, has provad inoffoctive.

Tha investigation of the Tuhnal construction in
Munich, whorae iho tunnel s despor ond the
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vahilgles wlder, disclosed that tho thickor
tunnel walls contributed conuidorably luward
naisa reductlon,

Usa ef troliey-cars (O-Dus) declinnd [n 1971

In faover o! tho mora economical Glewu!-bus,
which Is teo loud bocauss of its nolor and
tlres., The Clectro=bus (E-Bus), a latatly
alectrical bwi. rade ifs appoarinca racontly;

i1 Is wcononically foss foasllbla than the (-bus,
Since fiscnl considarations alatate the pravont
Diosal=Rus, caslng and dorploy measurus to
solve a4t {uast the prosent noise aliuation

are strongly recommendsad,

11-001
Fintor, i.

Orszages Munkawgeszsogugy)
Intezet, Budapest fHungary/

HEALTH PROULEMS OF NO)SE
TH MAN'S ERYERONMENT

A Za] Egeszsequayl Problamat jkaja
Az Embar Korayezetobon

Orvontudomany

Vol 22 Ho 2:241-245, 1971

Holse meacurements woro recorded in
Budapest In schools, madicat institutlons,
and in the areas surrounding Indutirial
plarTs and airports.

FoasuromenTs were takan nf outside
naise, chiafly from traffic, In 1%
Budapest schoal buflaings, 13 ot which
wara in tho innor city, ore on tha maln
traftlc artery, and ono on the suter
odge of tha Sepital in guiet
surroundings. Mmasuraronts wore taken
1wo or Tthree tlmus in each schoat,
from 8 om to 4 pm, for a totat of

oight nours par schoal. The dBA levals
and octavy band levels were mesurod,
Nalse was moasured 2.5% ot the fimo, or
up te 1.5 minutes In an hour. With
one ancapt ion, tho nolse lovel of the
classrooms taclng tha stroet {a inner
clty scheols excendad madlcal ly cound
fimlts. Classceoms {acing the
courtyard ware obsarved 15 to 2% dBA
lower In nolse prossure lovel,

Studies to detormine tho amount of nolsc
entaring hospltals from the outsida,
chlofly vehlcular 1rafflc nolse, showed
that rooms faclng 1ho street had a noide
lavel approximataly 40 d84 greater, In
cartaln cases, than rooms on the
courtyard, The nolse level of the
hosplitals far exceeded hwa|th norms,
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et lal by In the 50 2o 2590t oltave
Gand, - Only The suburban Koruny
leberculasic ntibtuta had o lower
nolze dovils (Sae Figuro 1.Y

Neise Level at 2nd Surgery Clinie (25C)
and Nat'i Kerany T3 Inst (NKTBI) Measured in
Oetave Dands with Windows Open and Closed
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Medium Frequency Cctave Band, He

Fipure 1,

Nolse myasuremnts wore taken in (ho
ares 0f Tha Goldherger Toztite
Printing plant which tios in the Qbuga
recons truciion area in whlch a new
resldential twrm.unlh' Is buing
devoloped,  Howses erg to be buitt

40 ta 50 mators frcm the narih andg
aait sides of the plant, Tho purpose
el the 1esty was to serve us prelimlnary
dala tor nalse protection in tho now
heusas and for noico abatement
rerasures to bo execuled In tho plant.
Frovalling nolze lavels at various
tHimos af tThe day wero mogsured af

91 polnts on the strects bordoring the
plent.  Base noloce was aoasurod whon
the plunt was shut down, tas
rapsuroments were tsken at 1,5 moters
above the streer. while ihe plant wac
In opsration, tho nolse level on the
north slde was about 30 ¢BA above the
allowablo duytime |limits and about 40 dBA
abovo tho ollowante nighttime Vimlts,

Hiige noasuremants were taken at tne
Hudspest-Terihagy International
Alrport to ostablish the preseat naise
level and Yo project tha alreraft nolse
offect of a plannod secend runway on
noarly resibients. Moasuremanis wora
taken on o diract [1ne betwcon the
runvey and tha Capital, mostly between
HA0 ana 4200 mators from the end of
the runway. Four other messuremant
palnts curslde this area wore also
used, Data wore compilod on the

naeles producad by S0 various typos of
alrcrafr durlag tate-off and landing.
Data wore rocordad on tha max|mum
tevnl mrasurad durlng an averfl lght,
The duration of the nelseo, the

number of planes and the timo of day.
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DATA

Maxlmum nclsa loval was reasurad In
oeteve bands and eaxpressod In PNaB
{apnoyance indax}. An evaluatlon
we thadu O i Lauis ol the Wast
Gernan Sterlndax @ which racomnended
campatible land use planning fer tha
alrport area,
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Lindbarg, 7, Y.
Gorzinya, A, K.
Audare, A, K.

Riznskly Madltsinskly Instisut, Riga USSR/

ON HEALTH CHARAGTERISYICS OF THE
NOISE BACKGRILNDS N RIGA

K. Sanltarno=Giglyennlchaskoy Kharaktorlstike
Shumovcge Fona v g. Rige

Moditsina

vol 286 No 7:134-137, 1971

Survays and mpasuremonts wora carrled cut
1o detormine the Intansity of naise In Rlgu,
Mossuremants were made on tha maln
thoroughtares and resldential areas, andg
quastionnalres dealing with varicus aspects
of nclse ware passad out 1o the public,

fccordlng to the auta gotherpd, motor
vehlcla nolse ranged from 70-130 4B,
Industrial nolse 45-120 aB, end construction
nolse 50-58 (B,

Transport nolse saems to be tho graafest
ot{endar, comrencing with alrcraft nolseo
tover-clty fllghts) 100-120 dB, trucks
70-100 dB, street-cars 75-110 dB, puses
60-90 dB, trotleys 70-75 dB, motercycles
B5-120 dB, motor blkes $0-115 @B, Maxleum
nalse |evels ware roached from 7-10 am and
4-% pm. Cebblestone stroeets sre about 15-35
dB nolsar than asphalt-paved streets,

Tha degree by which nolsn penatrates Into
the surrounding bulldlngs depond on the
sound Insulation of such structures:

=Groonery [n frent of bulldling Saems

to reduce the nolse-|evei by :

5-15 dB,

~Hindows tacing away from The Street can
elImlnata the ndise level by 19-25 dB,
~f goed censtruction of windews and
doors can reduceo the noisa lovel by
7-30 48, ,
The survey seems to Indicate that transpor?t
nelse Is censldered the grestest sourco of
annoyancs {678 of cases),
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The fallowing Tabie shows the percentage of
nolce annoyarca leval:

Parcentage of Anncyance

Source of Neise At wWork  On Street AT Home

Industrial 11.27 14.20 11.659
Constructlon 1.0 4.5 1.08
Street Trafflc 8.62 29,44 E6,73
Truck 2.7 29,48 16,352
Strootonr 4.0t 4.45 45,68
Bus 0,42 5.01 6.0%
Trolley 0.0% 1,39 0,23
Trains g. 1 7.30 E.3N
Alrcrafr a.3 317 3.80
Facreation 0.0 Q.68 1,85
itoma Cqulpmant 0.0 0.C2 2.01
Steres 1.3 0,71 32
TOTAL 26.82  64.8 97,69

Complalnts seom 1o Incrapso whon tho nalco
loval excuods 350 dB,
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lvanov, H. |.
Skerodumov, G. Yo,

Leningrad, USSR

HYGIENIC ASSESSMENT OF THE HOISE OF HEAVY
oUTY VERICLES

Glgynnichaskeya Otsenka Shuma Tyazhelykh
Purevyhkh Mashin

Gigiyona § Sanitariya

Vol 35 Ko 11:98-100, 1970

A hyglenlc sssassrent of the nolc<o of heavy duTy
vehlcles In tne USSR is presontad.

Tha Bruel and Kjaer Scund level meter, whlch
makes Thirg octavo 1QasuramanTs, was used To
mako cab and exterior (at 1,3,5 and 7 metars)
roadings of sevaral dozen trackad vahlcls
typec,

Digsel engine reading of 113=-130 d8 and work
srea raaldlngs of 90-120 dB ware taken. Tho
froquency bands were chlefly middle and high.
Dlesei cab leveis wp to 102-104 dB wera
rocorded; cther cab levals rargad from $6-113
48; ali ara above tha lim{ts of the exlsting
standard.

Nolse levels for other vehicles and thelr
work aress aro reported end compared, All
levels exceea Tha oxisting standards.
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It 1s rocommendad thatl sound insulating
oionents in cabs be Incroonod Ly multilayer
construction of the cobs; that noise insulafion
af hoods be increased by 2-2) flmus; thet
galioust nulM{ors be installed v diowels; lhal
sound dampng of divsol enginags ba incroasot;
and That cabs bo vibravicn=insulared,

11-004
Caempbe 11, R, AL
Votorans Adminisiration Houpital, Miami

Onr A SURVLY OF MOISE LLVELS OH DOARD PLEASURE
BOATS

Sound and Vibration

Vol 6 No 2:28-2%9, 1972

A survay of noisc ‘on board 17 ploasure boats
ranglng in langih from 6 to 50 1 usder normael
operafing conditions shewad that naise lovels
typleal |y rendor speoach commenication and
radio menitering virtually impossibie and
throaten hoaring loss in cases where thore s
profendgsd dally oxposurs, There §s dlsa o
rlsh et accidents due 1o unheard spoken
commands .  Thera was no clear rulationship
tetwoen boat sizo and nolse lovols, nor botwuan
typo of construction material and nolso lovals,

Moasuremants wore taken undor four conditlons:
1) qulatest jocation on board at ldling or
trolling speoed; 2) qulotast location ot
crulsing spood {calm ond open wator, slowost
spood at which boat would plene or
manufacturor!s recommendation); 3) noisiest
Jecatlon art eruising speed; 4) noisiest
Ioeaticn ot maximum speed.

Holso levols rangod trom GO dBA In thn front
cabin of a 36 §F cruiser at trolting spocd fo
104 dBA in the roar secat of o 19 £+ open boat
with a 35 hp outboard at maximum spoed,
(Flgure 1§,

i TR
Nuet Lengihi i bael

of vaeloue phe il oy o functinn
comdition, and meawirement oontfan,
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langoe Typicel
(UM {efin)
Trolling upead
quietes? tocetion :0-74% 70
Cruicleg cpoud
qulatest {ocallon T3-49 7%
notsiast location EQ=00 14
Pax [mu speod
naicies? Jocarlon B85~104 w3

for roicroncos purpasas, 70 CBA 1y the level
abeve which taco 1o luce upevch comnunlcal fan
brcomes ditticult at dintancs o1 & fow foet,
and B9 dBA, 1ne laevol abowve which it 1.
aifficeil or impoussible ta bo undarstood al <
distance of a few Inchen.  Halse levely gbhove
AN dl woro oboarved In 13 of the 17 boats at
maximum sped and In 8 Luats ot cruising
cpond,  Monitaring of radlo=tolephonos was
difficult, and was roctinoly attemptad in only
two of the pignt bnats ro cquippod.  Un fhoese
two beats, rtha spraker was turaod up se logd
that the level of ragio cratic noluse masured
at the operators' heads was 94 dBA. These fwo
operators, both mespers of the Coasl Guard
Auxil{ary, reportod trat when not on patrol
they did net ordinarlly nanitor their radio-
toluphanes.  The operaters of tho boats tosted
woro wllling to acgept tha nolue es o miner
nulsance whon It was below the 85-90 dDA lavel,
but higher ncise levols wore cosplainad about,

Glaeep Intertorence wan not montioned as o
problem bucause the boats wors not slopr on
whilo undurway.

With the exception of ono nolsicr 35 {1 open
bout, nolse lovels cockad to vary Littlo with
boat lengih in any of tho feur typus ot
muasuremant conditions, ovidently because the
larger angirag in larger boats otfsor the
¢ifocts of greater distances and mora
intervening partltions, Hine toals wore
tibarglass, flve wero wood, and thren ware
aluminum, but construction material dia not
saom to affect nolse levals,

The following measurumont cendltlions waro
ohsurvad: clow response on pertable sound
fovol meter; wicrophone fitted wiih wlindscreoen;
microphone held at bead Jevol of seated porson
at from two to nine lecations por boat,
Including hoads ond holmsmon's positions; ol
boots equiped with stock onginos, with muffloers
installed on three boais; all hoats operatod
in ordinary tashion: engino covori in place,
cauin hatches opon, hoad doors closed, normiaf
equipmont Tactuding seat cushlons and matrosses
in placa.

Halgo lovols woro olse moasured within gno foot
cf an outheard enginu or Inside the englna
compartment of an inboard; theso ranged from
100 to 115 dBA, thus consiftuting a serlous
hoaring loss throot to mochanies rogularly
sorvicing marine englnos whilo they are running.

There are abeut 8,000,000 power ploasure bheats
in the U.S, Ever if tha risk of hoaring loss
to tho operators Is ignorod, the rlsks of poor
spanch communication (iess of a total boat and
i1s aecupants becauss of missed voice commands
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Gr warnings) is not acceptablo. The range of
crulsing speed nolse lovels Tound In thoso
boats Is similar to that found In airline jat
alreraft conkplits {81-96 dDAY. STendards
suggosted for ccckplt nelse (by R. B. Stone,
Aerospace Madicine 40,98%-993,SEPT, 1965) arc
99 diA mex ivum and 85 dDA for normal crul sing;
thaso would quard agalnst haaring loss and
Insuro ¢lase-rango spench communicarion,
although with difficulty. Such standards arc
directly applicablo to powsr boats,

11-005

Oestarrelchischer Arbeitsring fuer
Leermbokaomptung, Vienna fAustria/

1012 Vieana, 5tubenring 1, Austriz
LESS MOI3Y CONSTRUCT 10N OPERATION
Lagrmarmar Baubotrleb

Oastorrelchlschar Arbheltsring fuer
Lasrmbakaempfung Industrie-RichtlInle

2nd ed., Vienna, Ho. 111, APR 1970, tlp,

it is the task of technolegy 1o offer unllmited
safe worklng cendltions te the werker In atl
typas cf operatlons,

The best means tor nelso raduction 15 to Taka
maasuros right art the seurce, by means of
screening, encaslng, ote. Noise lovels are
|1sted for various constructlon machlngs
moasured at | meter, ranging from 75-85 aBA
for o socket wrench to 120-125 aBA for a
compressed air plle arlvar., At 1 metars the
nolsa leval should be 15 db towar,

5Ince noise tavals aro much more disturbing
durlng the night, construction work should be
avolded and [f I+ 1s pbsolutely nacessary, it
should be axecuted anly with quleter aqulpment,

These ara somo of The raccmmended nolse levels:

Area Parmissldle Nelse Lavals
Day {(dHA) Hight (dBA}

Qulet area

{resldentlal, village) 50 40
Downtown araa [#] 50
ladustrial area 65 85

Holse roduction methods ara given for
particular Individual pleces of equipment,
For Instanca, whenever passible, combustlon
englnes showld bo repleced by olectrical
motors, For all egulpment such as concrotae
mixers, hammers, etc. tha same is rogommandad,
Al Internal comoustion englnas may bo
equippad wlth spaciel vffective sound dampars
for the exhaust srea, as wall as the Inductlon
side,
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Malntonanca 1s an Imporrant factor of nolse
abatomont,  Ald plates should ulweys bo well
fastonod and Tho sound dompurs and goars always
cloan. Correct luricolion prosorves machlnery
and holps 1o roduce noizu,  Bl-annually, all
machlnery should be Inspestod and overhaulod

to Insura that all of the nolse-preventliva
maasurss are operating proparly.

for hugo cquipment, tonts and shlolds are
recommanded o nolsu roducing duvices,
Shivlds, of course, can dampun the noise only
against onu dlrectlon. In order ta be
otfoctiva thoy nust bo a1 least 3 x 5 sq.m
und consist of matorfals such as lron sheat
w[th 58 om fiber woal bohind parforatod
shoet motal; suzh outtltting can reduce tho
nolse laval by 5 dB,

Tents conslsting of plastic mats wlth mlinaral
fiber f111ing or rcam #1111ng can reduce the
noise levol by 10 di, Huts of light wood
censtruction can achlava nelse reduction of
20 a8,

In planning a constructlon oparatlon all of
these measuras rust be Takan Inte consldaraticn
by the tirm and the architact invalved In order
1o aveld any unnocessary and unceslrable noise
levals ond candltlons,

11006
Young, J. R.

Stanford Researcn Inst|tute,
Yanlo Park, CA

Sansory Sclencoes Resvarch Div., ZIp 94025

ATTENUATION OF AJRCRAFT NOISE 8Y wWCOD-SI1DED
#ND BRICK-VENEERED FRAME HOLSES

Springtleid, VA, NTIS, H7Q-32694, 1970, Mo,
HC: $£3.00 MF: 95 conts

Attenuaticn characteristics of a typlcal brick
veneor houso and a typicai wood=sldod house
wore measured for alrcraft nolse durlng the
course of a NASA study of the subjoctive
ovaluation of alreratt nolses, The dl ffarant
Types of alrcratt, a four onglne propellor=
driven Lockhoed 1049G, and a four englne
turbotan jot CV-BB0 wore used as the noisc
sourcas, Thoy flew runs dlrcctly ovar The
houses on stralght eand level flights at
altiTudes ot 1230 and 2000 foot, raspectivaly.
It was townd that In any ene-third octave

Lband of frequencle:, the maxlimum nelse outdoors
did not oczur at expctly the same time bs the
ma Imum laval Tndoors. Atitenuation could thus
bo doflned in soveral dlfferant ways., Tha
past dascriptor of the effect of the test
housa structure on the aircraft naisa,
meatured Inslde tha housam, was found to be
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house atrenuation dofined on a 1/3 cetuve

tand bosis by the ditforence boetwern an
outdoor band maximum and an indoor band

max bpum, without mgard for when Hhewe

maxTma occur, Light Indoor locations, two
tar agach of four rooms, wore used,
Maasuromants were collated o that four
astimates of attanuation worc avallablo tor
cach room, From those eutimates, averane
atronuations In each band wore calculatod, and
these avorage valuas woers uwsed in furn fo
plot houso and room attanuation characferistics.

The {wo one story houses wera tusted with
windows and doors closcd and with completaly
furnished rooma--tarpeTs, drapes, snd tha
normal complement of tables, chales, «ic,

The fallewlng table shows samples of Typical
rosults of attenuation for tho housos (poak
mopsura statistlics, dats from four flybys):

A-wolghtod lovel
Place Avg., dbHA  Std, dov,, ddA
BRICK VENEFR

Dining room 22.6 3.0
Living roocm 20,9 4.5
Bagroom No. | 27,1 2.6
Bedroom Mo, 2 25,6 1.1
WOQD-SIDED

Dinlng room 20.7 0.7
Living room 19.1 1.1
Bedroom Na, | 24,3 1.9
Badroom ko, 2 17.3 2.6

RosulTs evaluatad In PH4B were within 1-2 dB ot
the rosults exprossod In dBA. The house
attenyation numhers sbtalned Iin this study
corrolated within 2 dB of those glven In SAE
documant AIR 1081 (1969) for hauses in Bosten,
New York, Los Angales, and Mieml, with varicus
nurbers of rocoms.

A maasure of how usaful the attenuation data
wore for predicting indoor nolse levels was
madae by weighting ouidoor data wlth the
attanuatlon characteristic for eath room to
compute the estimotod indeor levels. A
conipar! son hotwoen the estlmated and actual
values showad that tho ettenuaticn data aro
useful for indoar nolse predictiun purpeses,

11-007

Greastar London Council /Engtand/

Tha County Hall, London SEQ

INDUSTRIAL NOISE: REFUSE TREATMENT PLANT

Urban Design Bultet!n (Londen)

Na 2, 1970
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Tha Groator London Councll will use ¢ standard
muthod of calculating probablo community
annoyance causced by industrial nolse In
plunring o series of govarnmonb=ownud
industrial plante. (n the courso of Jts dasign
work on rofuse frestment plants, [1 has
publishod doslgn guldaelines Tllusirating how a
hypothet lcal plant might be planned (Figure 1},

To | b phom ot bt et
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The standard mathod used is 8ritish 5tandard
BS 4742:1967, upon which the Internstional
Standards Organization {150) draft Resolutlon
1996 |s closely patterned, This standard
states that complalntc may arise |f a new
noise source s Introducad to an araa,
rasvlting In a rliso In gxcess of 10 dBA over
tho oxisting background nolse levels,
maasyured just outside the nearest resldential
buildlings, Howaver, In sensitive aross a
possible increase of 5 dBA should be viewed
wl th cautlon, because of othaer possible
insldlous rises in background nolse levels.

In ealeulatlng tha nelse of & proposed plant,
the lovel at the site boundary must be adjusted
for curation, prosence of pure tones, and
porleds of louder or mare disturbing noise.

The adjusted catculated (ovel {s then compared
o the background level To judge [f tha plant
Wil ba suitabla, |f background levels can not
be measured, a baslc criterien ai 50 dBA may be
usod, which Is then corrected according to the
Typo of dlstriet (ranging from purely
rosldontial to Industrial).

In planning the rafuse troatment piant,
designers rallod on nolse survay data from
three existing plants and ona French plant,
as well as Informatlen derlvad from
manufacturers (sea figura 2),

Thay than used a varjety of methods to plan a
plant that would maet BS 4142,

Flrst, nolsy processes are concentrated withln
a bullding with walle as imparforate as
possibte and with adequate acoustlc insulatlon.



11-008

Windows ore minlmal
bui lding cway from nearky nolse-
araas only, and sualed,
are locared wiThin 1he site in such o way au
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in ares, on the sido of 1he

ansitive

Socond, nolsy processes
|

26
)

minimiza tholr nolsa emlssions in o particular

dlrectlian, In thls case,
hospital to the southoast,

In 1he direction cof 2
Other bujldings act

as shiolds, ond ono reftaining wall ond narth
bark 5 provided to shield the nelse from
oxtensivo unloading acTivity by dump trucks.
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Schirmor, W.
Biohn, £,

VEB RFT Messalektronlk, Dreasden /East Germany/
HOISE SITUATION 1N TYPEWRITER TECHHIQUE

2ur taarmsituation in dor Sehreibmaschinens
1nchnik

fulngoraatetechnik

Vol 18 Mo H1:510-016, 1969

Mothods ucad by tho offico-equipment indusiry
of the Carmon Domacratlc Republic 1o roduce
nalso-lovals are discussed, Humercus nolte-
maasuromants wore carriad out on typuwrlters.
For this purpese, a cabln 3,5 x 4,5 m. ond
about 2,5 reters high was amployed and
maasurcnants wors taken § matoar from the

neiso source by moans of the pracision impulso-
audiemators typo P51 10) and PSI 202 Installed
by VE@ RFT teasuring Dlectronics, Drosdon.

Tho machines wero placed on a 650 mm high table
covored with a plate of 500 x 500 » 20 m size
consisTing of 200 wm thick foam and 15 mm thick
felt motarials. Dy this means, only tho
typowritar nolse {5 capturad. Tho dlstance
batwnen microphono and the scurce s 4 m.

Tha typa of stroke and the spoed play on
important rolo In the miasurcment. Tho rongo
of the spuod and the droke s¥rasces tho
difforonce in typing. A normal dext can vary
up to 6 dB,

It Is thus rocommandod that tho same Typlst bo
used 1n detorminlng tho nolse~lovol
maasurenants.

1T was detormined that for a signiflcani
difterence of shout Z 48 botwoon 2 moan velues,
10 indivldugl masuraomonts ara roquired fo
achiove about 2 95% accuracy,

The main source of typing noise is the impact of
tha type bar en the recoll ring and tha type
impact on writing=rofl. Spoad plays an
important role In tho above.

Measuras taken 1o combat this type of ncise aro

ta compress felt moteriel with load arcund tho
rocel ! ring.
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The nolse caused by manipulating theo space bar
can range from 10=25% dB;  In porrable
typewrltors, about 20 dB; officoe typowritors,
25 ¢B, and alectrlc typowrltars, about 20 Jd.
The next soureo 15 shliffting, which agaln can
range from 10-20 ¢B., invostigations wora mada
on portable-typewrlters wlth plastic caslng and
alectrle typawrlters with metal casling., The
parts of the absorbars conclet of Moos-rubber
layers.
The movable parrs of the maching should be
mede of l|ightor maTeriai Instoad of heavy ones.
Dempling by means of plastic and motal caslng
seams so tar to be mast useful,
Impulse=Nolso Moosuraments
Typo of Rango of Noice
Hachlne Ltovel tYoan Valuo
Porteble 78, .. .83 dBA! 8% dbal
Typowr| ter
Otflce 87....89 dBA) &8 dBAl
Typewr|ter
Impulse-toise Moasuroments

5tandard Eleciric
Functicon Typewritor Typewritor
Typing Holse 82 dbAI B9 dbAl
Sponce Bar 60 dBAl 67 dBAl
Shifting 60 dBAl 62 rBAl
Carriage 50 dRAl 77 dBAl
Halst
1¢ting Nolse 60 4BAl 35 doAl
11-009
Vargovick, R, &.
Ford Moter Ce., Deortorn, MI
P.O, Box 2053-K237.0 Zip. 4812
HOIGE SOURCE DEFINITION - EXTERIOR PASSENGER
VEHICLE NOISE
Hew Yark, Sociaety of Automotive Englneors,
1972, 8 p.
Recent studlos have Indlcated that tha
passenger vehlele Is o major contributer to the
annoyance of traffle nolsa, A tost sarles was
conducted at the Ford Mlchigan Froving Greunds
on a concrete surface. The purposo of the
test program was to determine tha contrlbution
of oach car nolse source. A 1970 high and low
powor Sodan and a high and low-power sporty
compact ware used In the tost.

141

L1-009

Tha rasul1s of Tne to<1 show that, {for «ido cpen
throttle condltions, enalnefexbausy nelou
predominatos, beirg 14 oBA abuve the other

f0f 20 sourcas.  Adding andlner mufifer in
sories rusuitod In a sound level roguctlion of

fi dBA,  The onglinw contributaes abour 508 of the
total nolsa bolow 500 Hz., Tiro/fread nolsa (s
Tha major source above 500 Hrx. The contributor
cf tha coailng fan to the tctal exfortor vehiclo
noice A crulse i nagllgloia at sl
fraquonclios. This conclusien was truo for all
angina/vehicla combinarions rtested exgept tho
tow power secar at 65 mph, The Tires usoed [n
thls sTudy wore typicat, origlnal aquipment,
blag~baltod tiras,

The most immadiate reduction in lavels Is
requlrad for trucks, wlTh a rucuctlon of axhoust
nolse 935 the flrst goal. A raguction of 146 40
correspands fo allmlinatlag 57% af tha nolske
pnergy emitted. Addltlcnal date are nended 1o
dotermine the trup variation of tlra/roadway
nolse wlth spoed ond Thus formulnta nere
accuraraly the nolso gensrarion meoel for This
sourco of nelse.

1-010
Wo)towicz, R.

Zaklad Projoktewania Budynkew Sluzby
Zdrowln, Polltochnika, Gdansk /Paland/

Poznan

THE PROBLEM OF LOW INTENSITY [MPULSE NCISES
IN HQEPLTALS

Zagadnlenic halasow Impulsowych nlshie]
Intensywnasel w spltalu

Frzoglad Lekarskl

Vol 25 No 2:255-258, 1969

An Investigatlion was carriod cut In Poland on
the mojor acoustical problom of hospltals =nd
thelr censtruction., Part of [ts was hased

on measuvrements and on the replies to a
quostlennalra sent to 46% shyslclens onguged
In 25 varlous dopartmants of 22 hespltals.

Of the inquirfes, 47.5% Invelved cllinfcal
hospitals, 23.5% reglonal and the rest
munlglpal hespitais. The tlme of this
partlcuiar survey was tha fait-winter

saason when @l the windaws had +to be

closad,

Many nolse sgurces (%8) were Investlgated and
scma of them complled Into charts on noise
impulsas.
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Holse Scurcae Levels {dOA)

1. Trolley=streot car

2. rush hour

i. streat nolse 50-80
4. slammlng of doors

3. walkking In heavy bosts

G. ambulance slrens

7, squeaking flcar H0=60
8, vIisIting hour

Nol s& Source Leval {dBA)

1. Ragio & Ty

2. Rofuso removal tp to 90
2 School

4, Recreational aroas

5, Cleaning
€. Dermitory (for nurses

& modies) 60-85
. Catls in tho hatls

~1

All the studias wera basod on the Chochollo
criterion. Haspltals are bul It Inadoguately
ond requiro much batter insulation and
architactural dusign, since whot is censidored
12 be tolerablo nolse loval tar a healthy
Indlvidual Is unbearablo and dsmaging tor a
patlant. The study showed that (mpulse nolse
igvuls Tn Tha hospitals oxceedod norm
PN-63/E-D2151,

11-011

Lane, S. R,

Call fornia Univ., Los Angeles

Scheol of Areh. and Urban Plaaning, 21p %0024
on: MNOISE INSIDE HOSPITALS FROM FREEWAYS

Int  Lana, S, Freewoy and Hlighway Noisas: an
tnformation Base for Urban Dovelopmont Daclslons

Springtlald, VA, NTIS, F3 204434, 1971, 90p,
(p. 36-38}

Data wore obtalnad on rolse lovols In Los
Angoles hospltal rooms, mosT af vhich ware
upper rooms faclng a freeway and with a dlrect
viow of Tha freeway. The ground distancos from
tha hospltals to tho frooways rangod from 140-
400 feot.
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Hospitaol Iraaway Uistimce Hnlse Lovel,
{teo1) dBA {windows
opun}

Quocn of ol ywood 400 G
Angals (Tth (11,000~
tloor) 11,600

vehicles/hr)
Deaconoss 3rd Ave 400 59
(Fth fleor) L1500

vahlcles/hr)
S.F. County Bayshora 00 (8]
{4th floor) (5,000-

13,000

vehiclos/hred
Loret to Congross 200 ]

{5,000~

8,000

vehlsles/nr)
St. Lukos Cangross 150 61
{Znd {Joar) (8,000~

10,00G

whicles/hr)
* houplital on Rl above freaway

For purposas af comparisen, dats an two alr
cond} tionod buildings with sealed windows aro:
AR dBEA ot 200 teot {(Gih floor); 4% dBA oF 150
feat (Znd fioor). WIlth tho windows opnn, the
noi i levets wora In the 60 dBA range; this Is
f=7 dBA higher than whot would Lo e<pocted for
rosidontial under similar conditlons,  Tha
posclble reasens for tho highor lovols in
hespltals are flrst, ihat thoese partlcular
treeways may nave had o higher volumo of

truck traftic; sacond, thar thara was an
unobutructad sound path; or third, 1hal
background nolse genarated iasida the hospital
wns not taken [nto account.

12-001
Rylander, R,

Hatienal !nst. For Publlc Health, Stockholm
/Swedan/

Dept. of Envirommental Hyglono,
10201 Stockholm 60

SONIC SOOM EXPOSURE EFFECTS |, 11 INTRODUCTICH
Jourpal of Saund ang Viaraticn

Yol 20 No 4:477-484, 1572

Tho workshop on sonic boom oxposure nffocis
wis convonad at Satdsfobadon, Sweden, SEPT
7-9, 1971,
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The sonic boom can affoct tho haalh of man Tho distinction buolwean parformanca tesls ang
dlractly or indirectly. The proupects are develapmant 10615 mucd bo emphasizod, A
ralatively bright for Tochnical davelopaments pertformange tust is carriod oul 1o defermine
which will [Im|t tho exposure to accoptablo whaihor oF pot o product in development has
lavals, and which w11 allow [ho ustabl lshmant mat its acedsiicat obfectlvos or speclfications,
of an exposuro controb syslem. Considerable A dovolopmont fost i condustod by enginesring
resaarch ef forts have been and aro belng spent personnol ta quide tha desiagn of the nolae
to undersiand tho af fects of exposura 1o sonic centrol featurss that must be incorporated
booms. The workshop was held in the fnto tho nis product.
know|odge that the sanic hoom Is a basic type
. of acoustle stimufus affecting structuros, Halse control Juchniquos can bae applive to
anlmpls and humens, Consoquontly the results almcst any product, butl not without an
achleved from the worksnop on sonic booms acencanic panalty, 1f nolsa contral Is an
shoule also be applicable to a range of aftorthought, the cconomic penalty is
Industrial and other envlronments whore sudden froquently excessivo,  Early epplication
bursts of noisc are prosant, of nolse contral in o project miy mialmlzy
cost for the quiotizlng featuraes, Tho
conclusicn is drawn that tachnoelanlical
factors arv no lengor placlng a dimit on
this vorrdral of produet nelne.
12=-002
12-003
Lang, W, W,
THE DIt OVER MUFFLIHNG HOSE
IBM Acoustics Lab., Poughkeepsia, NY
N Businuss Wook
: P, 0, Box 390, Bulfding 704,
: Zip 12602 AFR 8, 1972, 5. 352
PRCOUCT NOISE AND 135 CONTROL
. At: Amerlican Assoclation for tho Adwvancement of Undor forca of tha Occupatlonal Sufaty and
: Sclencer, 138th Meoting, Philadalphla, DEC 29, Health Act, standards huve already boon sot
1971 which 1imi¥ the amount at noise to which
workirs dare ospased. The flald of product
Poughkeopsle, [BM Acoustics Lab,, 1971, 14 p, dasign, oxcopt for alrplanes, howaver, Is
N totally vold of any such standards, and
: as @ result it Is tho consumoar who pays
the price for nalsy oequipment. fp its
The methods used in a product nolse control report on nolso undor tho Ciean Alr Act of
program are discussed. The program siretsos: 1970, tha EPA pinpointod ronstructjon
1) tha right toals to do tha job, aquipmont, trucks, matorcycloes and of f-
2} tho appropriate skills of trained personnel, the-road vehicles for chiof focus, Siato
3) the motivation to davelop a quletizod and ity rogulation agalnst nolso have
product and, 4) &n sarly start on ‘the appoarad, and some are getting tougher,
anglneoring aspocts of nolsa control, California, for Instance, wilt disp its BB
didA liml+ on cars and trucks to 83 dba
The developmant of a quletlzed product roqulres by 1975 (neasured at 50 feet). Most
the skills of a team of nolise control onglneers, manufucturers favor EPA action to keep an
! an anglneering speclalty requiring both formal unwigldy patch work of local roagulations
tralning and practical experience. from sproading. Tha cnst of nolce
abatemont and control wlli not bo chanp.
B The motivation ta develop a quletized product With all tho muffling and vibration damping
) |s embodlod In the accustlical obJoctives and nocassary for @ 10 dB decrease In nolse, one
speclficatlons for the product. Experlance has manufactyror ostimataes that tho price of a
shown that without quantitatlive eriteria to $5,000 diesal would go up 31500, Another
" gulds the developmont of a new praduct, the ostimate s that [T wilil cost an additlonal
% daslred result [s seldom achieved, £30-350 por car and up ta $125 per truck for
}_- auto makers to moot Calfforniats 1973 )imits
- The fourth Ingrodlont of a successful program of B6 44,
H Is an early start on the engincering aspects
of nolse contrel. To achiave the most affectlve One aspect of maro Federal loglslatlen also
Ty nolse reductlon st minimum cest, nolse control bothers manufacturers. Tha auto makers, in
b festures must be careful Iy oltanneg and particular, aro concernod that the governmont
" Incorporatad [nto the deslgn of the fow may not cecordinate 115 demands on nolsae, alr
B product as esrly as possiblo.  An avaluation of pallutlon, and safety. For example, catalytle
i ‘the new praduct should be made by skilled air ¢leanlng dovices may compats with sound

neise controf enginoers, doadners far [Imitod spaca in cars,
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A socond nolse sourca, Tlras, becomes the

domlnent source abova approximataly 35 mph,
and nolse regulatlons may avontually focus
on It,

12-004

Teale, F.E.
Breammer, A.J.

Hatlonal Research Councl! of Canada,
Ottawe /Ontario/

Olv. of Physlcs, Montrasal Road, Ottawa 7

THE "NOISE THERMOMETER™: A LARGE-DISPLAY SOUND
LEVEL METER

AT: Acoustical Soclety of Amorics, 82nc Meating,
Cenvar, OCT 22, 1571

Ottawa, Natlonal Ressarch Councli, 1991, 10 p,

A largo-dlsplay sound level meter to be used for
aducating the public as an ald to enforcing
nolse [aws is deseribed. A prototype of such

a display nas been developed by the Naticnal
Resasrch Council {NRC) of Canads and toctad on
‘tha NRC's grounds and by the clty of Edmonton,
Alberta.

Atthough much antl-nolse legislaticn is based on
measyrements [n dBA, the average cltlzon often
lacks even an approximate subjective
interpratation af guantitative |Imlts oxpressed
In dBA,

The complete display Is cailed a "nolse
Tharmometer™ and consists of an B ft tall display
slgn end a remotn mlerophone unlt, The acoustic
fnput is converted Into a column af |ights that
looks similar ta the column of mercury in a
thermometer. The display reglsters from 70=-100
dBA [n 2 dBA steps. As thoe sound lavel risss
as a vehleloe approaches the mlerophona, the
display develops In 2 dBA Inerements. The
maximum fevel iz sonsaed and the full display Is
ratafnad for approximately 4 seconds to enable
the drivor to cbserve tho leval produced by his
vahlcte (Figure 1),

5llhauettes atiached beslda the column ot |ighis
Indlcate maxlmum levels permitted by state or
local law for varlous classes of vehicle.
Howavar, if the ifaw is complex (for examplo,
specltying difterent levels st dlfferent
speads), usa of the silhouettes Is not
advlsable,

The micrephone is sltuated at a distance from
the traftlc that Is relevant to the local nolss
regulation. Within tha mlcrophcna housing is

a sound fevel meter (Bruel and Kjasr mode| 2205}
that functlons only as & mlcrophens and

ampl 1flar for the clreuitry housed within the
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dlsplay; howover, the metor can be used as a
chack on tha callbretlon of the dispiay, The
clirculiry of the dlspiay Is such that The onset
time Is slmllar to that ot a sound lovei motar
on "fast" responss, But tho rosponso to
transiont slgnals Is slightly faster than 2
sound level mater on "fast," rosulting In an
oxagarated readlhg for hlghly Impulsive ssunds
such as Those gonorated by many motarcyzles and
soma unmufflad trucks, Thls error Is In a
dosirable directlion and should nor be carraectod,
Tha display wllil aoperate wlth an accuracy of &
2 dBA within s temporatura range of 45-90
dogrees F.

The "noisa Therrcwater' was used durlng the
summers of 196% and 1970 wlth!n tha NRC grounds
in Ottawa, HMany potentlal offendors of tha
Ottaws City By-Law were cbserved travelllng to
tha test sito to check out +thelr vehlcles, ang
some motorcycellsts even performad modl fications
on the spot.

{n Edmonton, Aiberta, the dlsplay has boon used
aver | mlllfon times In five months to publlcize
the ¢ity's new anti-nclse leglslation. Durlng
the flrst slx weeks of thae campalgn, the site
of the "nolse thermemeter" was charngod
froquently, wlth tha news medla publicizlng each
change and restating the purpose for the device,
Une source of concern had bann that & possible
sfowlng-up of tratfic In the vicinlty of the
"nolsa thermometer" would Jead to cengestion and
an vasafe Interruptlon in Tha trafflc flow,
Howevor, although the dovice attracted Incresssd
trafflc, no sorlous congastlon hes been
raportad,
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12-00%

Zlmmerman, M. D.

THE POLLUTION PANIC HITS HOME
Machine Doslgn

vel 43 Ho 24:13-21, 1971

Environmental nalse has boen doubling overy
t0 years and the nolse levels In domestic
quarters are beglnning to approach theoso

In factorles. Kltchan and household
appliances contribute to tha [ndoor and
outdoar nolse environmont of the homo,
Hakers of household appliances areo al ready
worklng to qulst such noisy preducts as
blenders, oxhaust fans, mirxers, garbage
Jispesors, and dlshwashars.

Motheds for contralling the noise lavels

of such appllances Inctudo vibration=-damping
meunts, Insulating tiberglass shields, lawer
motor spoeds, and the rolocation of noisy
companants wlthin machinery, Tho use of
rotary hoat oxchangers In ais condjtianers
may incroase

Strict noise ordlnances exlst 1n Memphls and
Coral Sables. Chicago set a maximum permissible
nolso leval for new outdoor powar oquipmant
sold in the clty at 74 d8A,

12-004

Rajchert, W,

Harsaw, Ul, Lwowshka 5

CONFERENCE OM THE THEME OF NOISE ABATEMENT
Konforoncja nt. Zwalczanla Halasu
Problemy Rotwoju Budownictwa

¥el 5 Ho 6:49-50, 1970

A conforence on Nolse Contral sponsored by
the Committee on Acoustlcs of the Pollsh
Academy of Scloncas, the Minlstry of Heawy
Industry and the Polish Acoustlcal Soclaty
was held in Yarsaw, 9=-12 SEPT, 1970,

Besldes domestlc mambers, thare wore alsa
reprosentativas from France, U. 5., Swedan,
Hungary and !taly. |n total, there were over
00 particpants reprasenting the industrial,
sclonco and research filelds,

The dally plenary sessions included thomas on

pathephyslolougical and acoustical trauma,
critical assessment of nolse, crltical
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mansuremrunts ond noise control in Industry,
nolso abatemint dovices and the ef focts of
noise on economie lossos in nafjonol econamy,

A paper on Problems of Molse Measuromsnts

In Construction Machinery was prosentod by

Dr, K. Seymanski, The discussion whlch iollowad
cloigrly strassod Industry's obligatien to

lewor the nolse Tevels in machingry.

During tho canferonca, Brugl ond Kjour of
Denmark prosanted an wxhiblt of all thelr
magsuring cquliprnt, and tho Gul)fiboer Company
of Sweden displayed thelr acoustical and
vitration insulating matarlals,

It was advocated that all naw equlpmant and
machinery should have nolse lavel labaling
elready enforced for constructlion machinary,

IT was agroed upon the noise conforences
should bo convened systematlcally, perhaps
evary 3 yoars,

12-007
Allen, C. H.

Bolt, Beranck, and Howmaen, Inc.
Cambridge, MA

THE CONSULTANT'S ROLE 1N NOYSE
CONTROL

Hojsa/tews
Vol | Ho 2; 33=33, 1972

Tho role of the noise contrel consultant
obviously must be that of o problom
solvar, hut It olso must be that of
counsolar, educsror and advlsor., Ho
must sco to 1t that nolse control oftoris
will bo conduciad toward roslistic

goals theat aro compatlbio wlith tha law
and witTh the on-going objectlves of the
cllent, A great advantage of the nolsa
contral consultant is hls expoerinonca

and his froedom tc recommond a number

of altarnative solutions.

Thore are nol onough nolse control
engineers 1o solve oxisting industeial
probloms, eltner as independent
consultants or ¢s additions to Industrial
statf; so It will fall 1o Industry in the
oend t& saive most problems with In-housa
personnal, In the interim, the
cansultant can provide soluticns 1o the
most Immoadlate probloms and at the sana
timo use these problems as moans for
educating the cllent's staff.

The most prograss 15 mado when a
consultant, fomlliar wlth nolse control
matarials, metheds, and noans, works
Intimataly with members of the client's
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staft, who koow tho requlrements Inpased
by protuctlon end procoss control, Only
then can selutions bo esxpocied o be
compatible with space, costs, uperaling
personnel, and lorg-range productfon goals,

Otten an indapandent volco Is nooded to
ald in daciding Intornal quostions to
support a position in o court of Jaw. The
consuliont con sorve here as on uablasod
uxpert,

12-009

THE GREAT OFFENSIVE OF THE "NOISC SPIES"
Grossotfansive der Laormsplone

Ole Prasse

Vlenna, SEPT 18, 1971

An article roports on an Internet lonal
noise cunference of 100 nolse experts,
hald In Vienna, Tho Congross was
promotod by tha Intarnstional Standards
Organlzation and organized by tho
Austrian Standards Instltute wlith the
assistance of Profassor 8ruckmayer of tha
Technlcal Unlversity of Graz and Dr,
Judith tang of the Holse Control Instltute
cf the Technical tndustrial Museum cf
Ylonna,

Tho Cengraess plans 1o praduco a nolse
catalogue and set bases for legal

maesures which should eftfactively protect
indlvlduals from nolso~Induced hoajth
hazards. The main chaptor shall contaln
tharcugh coverage of sviation nolso, as

well as nolse trom heating &nd refrigaraticn
ogquipment, and [nclude protective devlces.
It shall alsc deal with the nocessary
quidellnes on all| nolsa sources,

As & first step foward offoctlve nolse
protecticn tha exparts plan to carry
out mare procisoe rmeasuraments end sot up
nolse level survey charts,

The most lmportant task of the Congross
1s to formulate Intarnational Worms,
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10-001
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Aircralt lloise (Continued)

Aieport Noise

Alrport Siting
Amplificd Music

Animals, Effccts On

Annoyance

Appliances

Architectural Design

Arousal Responsa
Astronauts

Atteonuation

06-0171
07-002
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06-005
04-007
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10-0046
10-0085
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02-017
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Audlolegical investigations 03001

Audlitory Awakening Thresho!d 02-007
C3-007
03-010
03-0M

Auditory Preception 03-006
Austria 11-005

Automob! ies 01-010
07-012
07-013
11-009

Awakening Effects 02-007
Background Noise 02-017

Barriers 06~010
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Boats 00-018
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Community Holse

Compressors
Computer Printers
Conoids

Coenstruction tquipment

Canstruction Matorial

Construction hoise

Continuous Hoise

Cost-Benefils

Cost Penalty

Costs

T ety
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Lugislution, Local {Continucd)

Legislation, Stale

Litigation

Legging lolse

Los fingeles

Louvers

Machinery Noise
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GLOSSARY

The following explanations of terms are provided to assist the reader in

understanding some terms used in this publication:

A-WEIGHTED SOUND LEVEI: -- The ear does not respond equally to

frequencies, but is less efficient at low and high frequencies than it
is at medium or speecch range {requencies, Thus, to obtain a single

number representing the sound level of a noise containing a wide
range ol frequencies in a manner representative of the ear's

response, it is necessary to reduce, or weight, the effects of the
low and high frequencies with respect to the medium frequencies,

The resultant sound level is said to be A-weiphted, and the units are

dB. A popular method of indicating the units, dBA, is used in this
Digest, The A-weighted sound level is also called the noise level.
Sound level meters have an A-weighting network for measuring

A-weighted sound level.

ABSORPTION -- Absorption is a property of materials that reduces the
amount of sound energy reflected. Thus, the inlroduction of an
"absorbent" into the surfaces of a room will reduce the sound
pressure level in that room by virtue of the fact that sound energy
striking the room surfaces will not be totally reflected. It should
be mentioned that this is an entirely different process {rom that of
transmission loss through a material, which determines how rmuch
sound gets into the room via the walls, ceiling, and floor. The
effect of absorption rnerely reduces Lthe resultant sound level in
the room preoduced by cnergy which has already entered the room,

ABSORPTION COEFFICIENT -- A measure of sound-absorbing ability
of a surface. This coefficient is delined as the [raction of incident
sound encrgy absorbed or otherwise not rellected by Lhe surface.
Unless otherwise specified, a diffuse sound field is assumed. The
values of sound-absorption coefficient usually range from about

0.0! for marble slate to almost 1.0 for loeng absorbing wedges such as

are used in anechoic chambers.
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HARMONIC -- A sinusoidal (pure-tone) component whose [requency
is a whole-number multiple of the fundamental frequency of the
wave. If a compunent has a frequency twice that of the funda-
mental it is called the second harmonic,

HEARING DISARBIIITY -- An actual or presumed inability, duce to
hearing impairment, te remain employecd at full wages.

HEARING HANDICAP -- The disadvantage imposed by a hcaring
impairment sufficient to affect one's elficiency in the situation
cof everyday living.

HEARING IMPAIRMENT -- A deviation or change [or the worse in
either hearing structurc or function, usually ovutside the normal
range; sec hearing loss,

HEARING LOSS -- At a specilied [requency, an amount, in decibels,

by which the threshold of audibilily for that car cxceeds a certain
specified audiomelric threshold, that is to say, the amount by
which a person's hearing is worse than some sclecled norm,
The norm may be the threshold established at some earlier Lime
for that ear, or the average threshold {or some large population,
or the threshold selected by some standards body {for autiometric
measurcments.

HEARING LOSS FOR SPEECH -- The difference in decibels between
the speech levels at which the "average normal" ear and a delec-
tive ear, respectlively, reach the same intelligibility, often
arbitrarily set at 50%,

HERTZ -- Unit of measurement of {requency, numerically equal
to cycles per second.

IMPACT -- (1) An impact is a single collision.of one mass in maotion
with a second mass which may be either in motlion or al rest.
{2) Impacl is 2 word used to express the extent or severity of an
cnvironmental prpblem; e, g., the nuimber of persons exposed Lo
2 given noise environment,
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ACCELEROMETER (ACCELERATION PICKUP} -- An electroacoustic
transducer that responds to the acceleration of the surface to which
the transducer is attached, and delivers essentially equivalent elec-

tric waves.
ACOUSTICAL POWER -- See sound power.

ACQUSTICS -- (l) The science of sound, including the generation,
transmission, and effects of sound waves, both audible and inaudible,
{2) The physical qualities of a room or other enclosure({such as
size, shape, amount of sound absorption, and amount of noise)
which determine the audibility and perception of speech and music,

AIRBORNE SOUND -- Sound that reaches the point of interest by
propagation through air.

AIR FLOW RESISTANCE -- See flow resistance.

AMBIENT NOQISE LEVEIL -- The ambient noise level [ollows the usage
of the word "ambient" throughout the environmental sciences
(except acoustics), That is, the ambient noise level is that level

which exists at any inslant, regardless of source,

ANALYSIS -- The analysis of a noise generally refers to the exami-
nation composition of the noise in its various frequency bands,
such ag octaves or third-octaves bands,

ANECHOIC ROOM -- An anechoic room is one whose boundaries have
been designed (with acoustically absorbent materials) to absorb
nearly all the sound incident on its boundaries, thereby affording
a test room essentially free from reflected sound.

ANTINODE (LOOP) -- A point, line, or surface in a standing wave
where the vibration or scund pressure has maximum amplitude,

ARTICULATION INDEX (Al) -~ A numerically calculated measure of
the intelligibility of transmitted or processed speech. It takes into
account the limitations of the transmigsion path and the background
noise. The articulation index can range in magnitude between O
and 1.0, If the Al is less than 0.1, speech intelligibility is
generally low, If it is above 0.6, speech intelligibility is generally

high.
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AUDIO FREQUENCY -- The [requency of oscillation of an audible
sine-wave of sound; any {requency between 20 and 20, 000 Hsz,
See also [requency.

AURAL -- Of ar pertaining to the car or hearing.

AUDIOGRAM -- A graph showing hearing loss as a function of
frequency.

AUDIOMETER -- An instrument for measuring hearing sensitivity of
hearing loss.

BACKGROUND NOISE -- The total of all noise in a system or situation,
independent of the presence of the desired signal. In acoustical
measurements, strictly speaking, the term '‘background noise"
means electrical noise in the measurement system. However, in
popular usage the term '"'background noise' is also used with the
same meaning as ''residual noise,

BAFFLE -- A baffle is a shielding structure or series of partitions used
to increase the eifective length of the external transmission path
between two points in an acoustic system. For example, baffles
may be used in sound traps (as in air conditioning ducts) or in
automotive mufflers to decrease the sound transmitted while
affording a path for air flow,

BAND -- A segment of the frequency spectrurm,

BAND CENTER FREQUENCY -- The designated {geometric) mean
frequency of a band of noise or other signal, For example, 1000 Hz
is the band center frequency for the octave band that extends from
707 Hz to 1414 Hz, or for the third-octave band that extends from
891 Hz to 1123 Hz.

BAND PRESSURE {(OR POWER) LEVEL -- The pressure {or power)
level for the sound contained within a specified frequency band.
The band may be specified either by its lower and upper cut-off
frequencies, or by its geometric center frequency. The width of
the band is often indicated by a prefatory modifier; e.g., octave
band, third-octave band, 10-Hz band.
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BOOM CARPET -- The area on the ground underncath an aircraft
flying at supersonic speeds that is hit by a sonic beom of specified

magnitude.

BROADBAND NOISE -- Noise with components over a wide range of
frequencies.

C-WEIGHTED SOUND LEVEL (dBC) -- A quantity, in decibels, read
from a standard sound-level meler that is switched to the weighting
network labeled "C'', The C-weighting network weights the fre-
quencies between 70 Hz and 4000 Hz uniformly, but below and above
these limits [requencies are slightly discriminated against,
Generally, C-weighted measurements are essentially the same as
overall sound-pressure levels, which require no discrimination at

any frequency.

COINCIDENCE EFFECT -- The coincidence effect occurs when the
wavelength of the bending wave in a panel coincides with the length
of an incident sound wave at the angle at which it strikes the panel,
At any particular frequency, this effect can occur only if the wave
in air is traveling at a particular angle with respectl to the surface
of the panel. Under this coandition a high degree of coupling is
achieved between the bending wave in the panel and the sound in the
air. When the coincidence effect accurs, the transmission loss
for the panel is greatly reduced., Sec 2lso critical [requency.

COMMUNITY NOISE EQUIVALENT LEVEL -- Community Noise
Equivalent Level (CNEL) is a scale which takes account of all the
A-weighted acoustic energy received al a point, from all noise
events causing noise levels above some prescribed value. Weighting
factors are included which place greater importance upon noise
events occurring during the evening hours {7:00 p.m. to 10:00 p. m.)
and even greater importance upon noise evenls at night (10:00 p, m.
“to 6:00 a.m. ).

COMPOSITE NOISE RATING -- Composite noise rating (CNR) is a
scale which takes account of the totality of all aircraft operations at
an airport in quantifying the total aircraft noise environment. It
was the earliest method for evaluating compatible land use around
airports and is still in wide use by the Department of Defense in
predicting noise environments around military airfields.
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COMPOSITE NOISE RATING -- (Cont'd)
Basically, to calculate a CNR value one begins with a measure of
the maximum noise magritude from each aircrafl flyby and adds
welghting factors which sum the cumulative effect of all flights.
The scale used to describe individual noise events is perceived
noise level {in PNdB); the term accounting for number of flights
is 10 lag)gN (where N is the number of {light operations}, and
each night operation counts as much as 10 daytime operations.
Very approximately, the noise exposure level at a point expressed
in the CNR scale will be numerically 3%-37 dB higher than if
expressed in the CNEL scale.

CONTINUOUS SOUND SPECTRUM -- A continuous sound spactrum is
comprised of components which are continuously distributed over
a {requency region,

CRITERIOCN -~ A criterion, in Federal environmental usage, is a state-
ment of the cause and eifect relationship between a given level of
pollutant and specific effects on human life.

CRITICAL FREQUENCY -- The critical frequency is the lowest
frequency at which the coincidence effect can occur., At this
frequency the coincidence angle is 90%, that is, the sound wave
is traveling parallel to the surface of the panel. Below this
frequency, the wavelength in air is grecater than the bending wave-
length in the panel.

CUTQFF FREQUENCIES -- The frequencies that mark the ends of a
band, oxr at which the characteristics of a {ilter change from pass
to no-pass.

CYLINDRICAL DIVERGENCE -- Cylindrical divergence is the condi-
tion of propagation of cylindrical waves that accounts for the
regular decrease in intensity of a cylindrical wave al progressively
greater distances from the source, Under this condition the sound-
pressure level decreases 3 decibels with each doubling of distance
from the source, See also spherical divergence.
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CYLINDRICAL WAVE -- A cylindrical wave is a wave in which the
surfacves of constant phase are coaxial cylinders. A line of closely
spaced sound sources radiating into an open space produces a [ree
sound field of cylindrical waves. Sece also cylindrical divergence,

CYCLES PER SECOND -- A measure of frequency numerically
equivalent Lo Llerta.

DAMAGE RISK CRITERION -- A statement of noise levels ({including
frequency, duration, intermittancy, and other factors) above which
permanent hearing loss of at least a specified amount is likely to
be sustained by a person (to a given degree of probability). Sece
also hearing loss, criterion,

DAMPING -- The dissipation of energy with time or distance., The
term is generally applied to the attenuation d sound in a structure
owing to the internal sound-dissipative properties of the structure
or owing to the addition of sound-dissipative materials,

DECIBEI, -- The decibel (abbreviated "dB") is a measure, on a logari-
thmic scale, of the magnitude of a particular quantity (such as sound
pressure, sound power, intensity, etc,) with respect to a standard
reference value. (0.0002 microbars for sound pressure and 10"

watt for sound power),

DIFFUSE SOUND FIELD -- The presence of many reflected waves
{echoes) in a room (or auditorium) having a very small amount
of sound absorption, arising from repeated reflections of sound
in various directions. In a diffuse field, the sound pressure level,
averaged over time, is everywhere the same and the flow of sound
energy is equally probable in all directions.

DIRECTIVITY INDEX -- In a given direction from a sound source, the
difference in decibels between (a) the sound-pressure level produced
by the source in that direction, and (b) the space-average sound-
pressure level of that source, measured at the same distance,

DIRECTIVITY PATTERN -- The directivity paltern of a source of sound

is the hypothetical surface in space over which the sound pressure
levels produced by the source are constant. Sec also directivity

index.
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DOPPLER EFFECT ( DOPIPLER SHIFT) -- The apparent upward
shift in {requency of a sound as a noise source approaches the
listencer (or vice versa), and the appareant downward shift when
the noise source recedes. The classic example is the chanpe in
pitch of a railroad whistle as the locomotive approaches and
passes by.

DUCT LINING OR WRAPPING -- Usually a sheot of poreus malerial
placed on the inner or outer wall{s) of a ducl Lo introduce sound
attenuation and heat insulation, [l is often used in air condilioning
systems, Linings are more elfective in allenuating sound that

. lravels inside along the lenglh of a duct, while wrappings are more
‘ effective in preventing sound [rom being radiated [rom the duct
sidewalls into surrounding spaces.

EFFECTIVE PERCEIVED NOISE LEVEL (EPNL) -- A physical

measure designed to estimate the effective '"noisiness' of a single
noise event, usually an aircraft fly-over; it is derived from instan-
taneous Perceived Noise lievel (PNL) values by applying correc-
tions for pure tones and for the duration of the noise.

ELECTROACOUSTICS -- The science and technology of transforming
sound waves into currents in electrical circuils {and vice versa), by
means of microphones, loudspeakers, and clectronic amplifiers

and filters.

; FAR FIELD -- Consider any sound source in free space, At a

' sufficient distance [rom the source, the sound pressure level obeys
the inverse-square law (the sound pressure decreases 6 dB with
cach doubling of distance [rom the source). Also, the sound parti-
cle velocity is in phase with the sound pressure. This region is

i called the far [ield of the sound source. Regions closer to the
source, where these two conditions do not hold, constitute the

near [(ield. In an enclosure, as opposed Lo [ree space, there can
i also sometimes he a far field region if there is not so much

; reflected sound that the near field and the reverberant [ield

merge. See also reverberant [ield.

i FILTER -~ A device that transmits certain frequency components of

i the signal (sound or electrical) incident upon it, and rejects other
o frequency components of the incident signal.
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FILOW RESISTANCE -- The flow resistance of a porous material is
one of the most important quantities determining the sound absorb-
ing characteristics of the material, Flow resistance is a ratio of
the pressurec differential across a sample of the porous material
to the air velocity through it

FOOTPRINT (NOISE) -- The shape and size of the geographical
pattern of noise impact that an aircraft makes on the areas near

an airport while landing or taking off,

FREE SOUND FIELD (FRELE FIELD) -- A sound field in which the
effects of obstacles or boundaries on sound propagated in that

field are negligible.

FREQUENCY -- The number of times per second that the sine-wave
of sound repeats itself, or that the sine-wave of a vibrating object
repeats itself, Now expressed in Hertz{/Hz), formerly in cycles
per second (¢pg).

FUNCTION -- A quantity which varies as a result of variations of
another quantity.

FUNDAMENTAL FREQUENCY -- The irequency with which a
periodic function reproduces itself, sometimes called the {irst
harmonic., (see also harmonic).

GAUSSIAN DISTRIBUTION (Or NORMAL DISTRIBUTION} -- A term

used in statistics to describe the extent and frequency of deviations
or errors, The outstanding characteristics are a tendency to a
maximum number of occurrences at or near the cenler or mean
point, the progressive decrease of frequency of occurrence with
distance irom the center, and the symmetry of distribution on
either side of the center, In respect of random noise, each
fluctuation of amplitude is an occurrence, whether above or

below the mean level; the peak value of each fluctuation is the
error and the distribution of errors with time is Gaussian.

GRADIENT -- A varialion of the local speed of sound with height
above ground or other measure of distance causing refraction of

sound. It is most commonly caused by rising or falling temperature
with altitude or by differences in wind speed.
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IMPACT INSULATION CLASS (IIC) -- A single-figure rating which
is intended to permit the comparison of the impact sound insula-
ting merits of floor-ceiling assemblies in terms ol a relerence
contour,

IMPPACT SOUND -- The sound arising from Lhe impact of a solid
object on an interior surface (wall, [loor, or ceiling) of a building.
Typical sources are [ootsteps, dropped objects, ete.

INFRASONIC -- Of a frequency below the audio [requency range.

INVERSE-SQUARE LAW -- The inverse-square law describes thal
acoustic situation where the mean~square pressure changes in
inverse proportion to the squarc of the distance [rom Lhe source.
Under this condition the sound-pressure level decreases 6 deci-
bels with each doubling of distance [rom the source. Sece also
spherical divergence.

ISOLATION -- Sece vibration isolator.

JET NOISE -~- Noise produced by the exhaust of a jet into its surround-
ing atmosphere. IL is generally associated with the turbulence
generated along the interface belween the jel stream and the
atmosphere.

Ljp LEVEL -- The sound level exceeded 10% of the time. Corres-
ponds to peaks of noise in the time history of eavironmental noise
in a particular setting.

Leg LEVEL -- The sound level exceeded 50% of the time.
Corresponds to the average level of noise in a particular setting,
over time.

I..90 LEVEL -- The sound level exceeded 90% of the time,
Corresponds to the residual noise level,

LEVEL =-- The value of a quantity in decibels. The level of an
acoustical quantity (sound pressure or sound power), in decibels,
is 10 times the logarithm (base 10) of the ratio of the quantity to
a reference quantity of the same physical kind,
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LINE SPECTRUM -- The spectrum of a sound whose components occur
at a pumber of discrete {requencies,

LIVE ROOM -- One characlerized by an unusually small amount of
sound absorplion. Sce reverberation room,

LOUDNESS -- The judgment of intensity of a sound by a human being.
Lioudness depends primarily upon the sound pressure of the stimulus.
Over much of the loudness range ii takes aboul a threefold increase
in sound pressure (approx. 10 dB) to produce a doubling of loudness,

LOUDNESS LEVEL -- The loudness level of & sound, in phons, is
numerically equal to the median sound pressurc level, in decibels,
relative to 0, 0002 microbar, of a free progressive wave of (re-
quency 1000 Hz presented to listeners facing the source, which
in a number of trials is judged by the listeners to be equally loud.

MACH NUMBER -- The ratio of a speed of a moving element to the
speed of sound in the surrounding medium.

MASKING -- The action of bringing one sound (audible when heard
alone) to inaudibility or to unintelligibility by the introduction of
another sound. It is most marked when the masked sound is of

hipher frequency than the masking sound.

MASKING NOISE -- A noise which is intense enough to render
inaudible or unintellibilihle another sound which is simultaneously

pPresent.

MEAN FREE PATH -- The average distance sound travels between
successive reflections in a room.

MEDIUM -- A substance carrying a sound wave.

MICRO BAR -- A microbar is a unit of pressure, equal to one dyne
per square centimeter,

MICRCPHONE -- An electroacoustic transducer that responds to
sound waves and delivers essentially equivalent electric waves,

NEAR FIELD -- See far field.

NODE -~ A point, line, or surface where a wave has zero amplituyde,
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NOISE -- Any sound which is undesirable because it interferes with
specch and hearing, or is intense enough to damage hearing, or
is otherwise annoying.

NOISE CRITERION (NC) CURVES -- Any of several versions
{(SC, NC, NCA, PNC) of criteria used for rating the accepta-
bility of centinuous indoor noisc levels, such as produced by
air-handling systems.

NQOISE EXPOSURE FORECAST -- Noise exposure {orecast ( NEF) is a
scale {analogous to CNEL and CNR} which has been used by the
N federal government in land use planning guides for use in con-
nection with airports.

In the NEF scale, the basic measure of magnitude for individual
noise events is the effective perceived noise level {EPNIL), in
units of EPNdB. This magnitude measure includes the effect of
duration per event, The terms accounting for number of flights
and for weighting by tirme period are the same as in the CNR
scale. Very approximately, the noise exposure level at a point
expressed in the NEF scale will be numerically about 33 dB
lower than if expressed in the CNEL scale.

NOISE INSULATION -- See scund insulation.

NOISE ISOLATION CLASS (NIC) -- A single number rating derived in
a prescribed manner from the measured values of ncise reduction.
It provides an evaluation of the sound isolation between two enclosed
spaces that are acoustically connected by one or more paths,

NCOISE LLEVEL, -- See sound level.

NOISE AND NUMBER INDEX (NNI}) -- A measure based on Per-
ceived Neise Level, and with weighting factors added to account
for the number of noise events, and used (in some European
countries) for rating the noise environment near airports.

NOISE POLLUTION LEVEL ('L‘NP or NPL) -- A measure of the
total community noise, postulated to be applicable t> both traffic
noise and aircraft noise, It is computed from the "energy
average' of the noise level and the standard deviation of the
time-varying noise level.
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MNOISE REDUCTION (NR) -- The noise reducltion between Lwo arcas or
rooms is the numerical difference, in decibels, of the average sound
pressure levels in those areas or rocoms., A measurement of "noise
reduction" combines the effect of the transmission loss performance
of structures separating the two areas or rooms, plus the effect of
acoustic absorption present in the receiving room.

NOISE REDUCTION COEFFICIENT {NRC) -- A measure of the acous-
tical absorption performance of a material, calculated by the aver-
aging its sound absorption coefficients at 250, 500, 1000, and 2000
Hz, expressed to the nearest integral mulliple of 0, 05,

NORMAL DISTRIBUTION -- See Gaussian distribution.
NOYS -- A unit used in the calculation af perceived noise level.

OCTAVIE -- An octave is the interval betwecn two sounds having a
basic frequency ratio of two. IFor example, there arc 8 octaves
on the keyboard of a standard piano.

OCTAVE BAND -- All of the components, in a sound spectrum, whose
frequencies are between two sine wave components separated by an

octave.

CCTAVE-BAND SOUND PRESSURE LEVEL -- The inlegrated sound
pressure level of anly those sine-wave components in a specified
octave band, for a noise or sound having a wide spectrum.

OSCILLATION -- The variation with time, alternately increasing and
decreasing, (a} of some [eature of an audible sound, such as the
sound pressure, or (b) of some feature of a vibrating solid object,
such as the displacement of its surlace.

PARTIAL NODE -- A partial node is the point, line, or surlace in a
standing wave system where there is a minimum amplitude differ-

ing from zero,
PEAK SOUND PRESSURE -- The maximum instantaneous sound

pressure (a) for a transient or impulsive sound of short duration,
or (b) in a specified time interval for a sound aof long duration.

180



PERCEIVED NOISE LEVEL (PNL) -- A quantity expressed in deci-
bels that provides a subjective assessiment of the perceived
""noisiness'" of aircralt noise. The units of Perceived Noise Level
are Perceived Noise Decibels, PNdB.

PERIOD -~ The duration of time it takes [or a periodic wave form
(like a sine wave) to repeat itseli.

PERMANENT THRESHOLD SHIFT (PTS) -- See temporary threshold
shift,

PHASE -~ For a particular value of the independent variable, the
fractional part of a period through which the independent variable

has advanced, measured from an arbitrary reference.

PHON -~ The unit of measuremant for loudness level.
Phon = 40 + log, sone.

PINK NOISE -- Noise where level decreases with increasing
[requency to yield constant epergy per octave of band width.

PITCH -- A listener's perception of the frequency of a pure tone; the
higher the frequency, the higher the pitch.

PLANE WAVE -- A wave whose wave fronts are parallel and perpen-
dicular to the direction in which the wave is travelling.

PNdB -- See perceived noise level.

PRESBYCUSIS -- The decline in hearing acuity that normally occurs a
a person grows older.

PURE TONE -- A sound wave whose waveform is that of a sine-wave.
RANDOM INCIDENCE -- If an object is in a diffuse sound field, the
sound waves that comprise the sound field are said to strike the

chject from all angles of incidence at random. See also Gaussian
distribution.
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An oscillation whose instantancous magnitude is not

RANDOM NOISE -~
It can be described in a

specified for any given instant of time.
statistical sensc¢ by probability distribution funclions giving the
[raclion of the total Lime that the magnitude of the noise lies within

a specified range.

Rate of decay is the time rate at which the sound-

RATE OF DECAY --
such as a vibra-

pressure level (or other stated characteristic,
tion level) decreascs al a given poeint and at a given time after
the source is turned off, The commonly used unit is decibels per

second.

REFRACTION ~-- The bhending of a sound wave from its original path,
either because it is passing from one medium to another or because
(in air) of a lemperature or wind gradient in the medium,

The term '"'‘residual noise' has been

RESIDUAL NOISE LEVEL --
adopted to mean the noise which exists at a poinl as a resull of
the combination of many distanL sources, individually indistin-
puishable, In statistical terms, it is the level which exists
90 percent of Lhe time, (Acouslicians should note it means the
same level to which they have c:ustohlarily applied the term

"ambient, "} See also background noisec.
RESONANCE -- The relatively large amplitude of vibratien produced
when the frequency of some source of sound or vibration "matches"”
or synchronizes with the natural [requency of vibration of some

object, component, or system,

RESONATOR -+ A resonator is a device that resounds or vibrates in

sympathy with some source of sound or vibration.

RETROFIT -- The retreactive modiflication of an existing building or
machine. In currenat usage, the most common application of the
word '"retrofit" is Lo the question of modification of existing jet
aircraft engines for noise abatement purposes.
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REVERBERANT FIELD -- The region in a reoom where Lthe reflected
sound dominates, as opposed lo the region close to the noise
source where the direct sound dominates,

REVERBERATION -- The persistence of sound in an enclosed space,
as a resull of multiple refleclions, after Lthe sound source has
stoppued.

REVERBERATION ROOM -- A room having a long reverberation
time, especially designed to make the sound field inside it as
diffuse (homogencous) as possible. Also called a live room,

REVERBERATION TIME (RT) -- The reverberation time of a room
is the time taken for the sound pressure level (or sound intensily)
to decrease to one-millionth (60 dB) of ils steady state value
when the source of sound ¢nergy is suddenly interrupted, Ilis a
measure of the persistence of an impulsive sound in a room and
of the amwount of acoustical absorption present inside the room,

ROOM CONSTANT -- The room coastant is equal to (a) the product
of the average absorption coefficient of the room and the total
internal arca of the room, divided by (b) the quantity one minus
the average abseorption cocfficient.

ROOT-~-MEAN-SQUARE (RMS) -- The root-mean squarce value ol a
quantity that is varying as a function of time is obtained by
squaring the function at e¢ach instant, obtaining the average of
the squared values over the interval of interest, and taking the
sguare root of this average, For a sine wave, multliply the
RMS value by '\/ 2, or about 1. 43, to get the peak value of the
wave. The RMS value, also called the effective value of the
sound pressure, is the best measure of ordinary continuous
sound, but the peak value is necessary for assessment of
impulse noises.

SHIELDING -- The attenuation of a sound by placing walls, build-
ings, or other barriers between a sound source and the receliver.
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SINE-WAVIE -- A sound wave, audible as a pure Lone, in which the

sound pressure is a sinuscidal function of time,

SONE =-- The unit of mecasuremaeant for loudness. One sone is the

loudness of a sound whose level is 40 phons,

The pressure transient produced at an observing

SONIC BOOM --
{(or over) il favter than the

point by a vehicle that is moving past
specd of sound.

SOUND -- See acoustics (1),

SOUND ABSORIPTION COEFFICIENT -- See absorption coeificient.

-- A sound analyzer is a device for measuring the

SOUND ANALYZER
band pressure level or pressurc-spectrum level of a scund as a

function of [requency.

SOUND INSULATION -- {l) The use of structures and matertals
desipned to reduce the transmission of sound from one room or
area to another or [rom the exterior to the interior of a huilding.
{2) The degree by which sound transmission is reduced by means

of sound insulating structures and materials.

SOUND LEVEL (NOISE LEVEL) -- The weighted sound pressure level
obtained by use of a sound level meter having a standard [requency-

filter for attenuating part of the sound spectrum.

SOUND LEVEL METER -~- An instrument, comprising a microphone,
an amplifier, an output meter, and {frequency-weighting networks,
that is used for the measurement of noise and sound levels in a

specified manner.

SOUND POWER -- Of a source of sound, the total amount of acoustical

gnergy radiated into the atimospheric air per unit Lime.

The level of sound power, averaged over a

SOUND POWER LEVEL --
watts,

period of time, the reference being 10-
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SOUND PRESSURE -- (1) The minule fluctuations in atmospheric
pressure which accompany the passage of a sound wave; the
pressuare {luctuations on the tympanic membrane are lransmitiod
to the inner ear and give rise to the sensation of audible sound.
(2) For a steady sound, Lhe value of the sound pressure averaged
over a period of time. (3) Sound pressure is usually measured
(a) in dynes per sguare c;jcntimeler (clyn/cma), r (b} in newlons
per square meter (N/m<). LN/m" =10 dyn/cm 10-7 times
the atmospheric pressure,

SOUND PRESSURE LEVEIL -- The root-mean-square value of the
pressure fluctuations above and below atmospheric pressure
due to a sound wave; expressed in decibels re a refercence
pressure of 0.0002 microbars (2 x 10-° Newtons per sguare
meter).

SOUND SHADOW -- ‘The acoustical eguivalent of a light shadow. A
sound shadow is often partial because of diffraction eflects.

SQOUND TRANSMISSION CLASS (STC) -- The preflerred single figure
rating system desipgned to give an estimate of the sound insulation

properties of a partition or a rank ordering of a series of partitions.

It is intended [or use primarily when speech and office noise con-
stitute the principal noise problem,

SOUND TRANSMISSION COEFFICIENT -- The fraction of incident sound
cnerpgy transmitted through a structural configuration,

SOUND TRANSMISSION LOSS (TRANSMISSION LOSE) (TL) -- A
measure of sound insulation provided by a structural conliguralion.
Lxpressed in decibels, it is 10 times the logarithm to the base 10
of the reciprocal of the sound transmission cocfficient of the con-
figuration.

SPACE-AVERAGE 50UND PRESSURE LEVEL -- The space-average
sound-pressure level is the sound pressure level averaged over
all directions at a constant distance from Lhe source.

SPECTRUM -- Of a sound wave, the description of its resolution into
components, cach of different [requency and (usually) different
amplitude and phase.
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SPEECH-INTERFERENCE LEVEL (SIL) -- A calculated quantity
providing a guide to the interfering effect of a noise on reception
of speech communication. The speech-interference level is the
arithmetic average of the octave-band sound-pressure levels of
the interfering noise in the most important part of the speech
frequency range. The leveis in the threec octave-{requency bands
centered at 500, 1000, and 2000 Hz are comumonly averaged to
determine Lhe specch-interference level. Numerically, the
magnitudes of aircralt sounds in the Speech-Interference Level
scale are approximately 15 to 22 dB less than the same sounds in
the Perceived Noise Lievel scale in PNdB, depending on the
spectrum of the sound.

SPEED (VELOCITY) OF SOUND IN ‘:‘s)IR -~ The speed of sound in air is
344 m/sec or 1128 ft/sec at 78 F.

SPHERICAL DIVERGENCE -- Spherical divergence is the condition of
propagation of spherical waves that relates to the repular decrease
in intensity of a spherical sound wave at progressively greater
distances from the source. Under this condition the sound-
pressure level decreases 6 decibels with each doubling of dis-
tance from the source. See also cylindrical divergence.

SPHERICAL WAVE -- A sound wave in which the surfaces of constant
phase are concentric spheres. A small (point) source radiating
into an open space produces a free sound field of spherical waves.

SPL -- See sound pressure level,

STANDARD -- (1} A prescribed methoed of measuring acoustical
quantitites, Standards in this sense are promulgated by
professional and scientific societies like ANSI, SAE, IS0, etc.,
as well as by other groups. (2) In the sense used in Federal
eavironmental statutes, a standard is a specific staterment of
permitted environmmental conditions.

STANDING WAV E -- A periodic sound wave having a fixed distribution
in space, the result of interference of traveling scund waves of
the same frequency and kind. Such sound waves are character-
ized by the existence of nodes, or partial nodes, and antinedes

that are fixed in space.
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STEADY-STATE SQUNDS -- Sounds whose average characteristics
remain constant in time. An e¢xample of a steady-state sound is
an air conditioning unit.

STRUCTUREBORNE SOUND -- Sound that reaches the point of interest,
over at least parl of its path, by vibration of a solid slructure.

SURBRHARMONIC -- A sound component of frequency a whole-number of
times less than the [undamental frequency of the sounds' compiex
wave.

TAPPING MACHINE -- A device that produces a standard impulsive
noise by letting weights drop a fixed distance onto the floor.
Used in tests measuring the isolation from impact noise provided
by varicus floor-ceiling constructions,

TEMPORARY THRESHOLD SHIFT (TTS) -- A temporary impairment
of hearing capability as indicated by an increase in the threshold
of audibility. By definition, the ear recovers after a given period
of time. Sufficient exposures Lo noise of sufficient intensity,
from which the ear never completely recovers, will lead to
a permanent threshold shift {PTS), which constitutes hearing
loss. See hearing loss, threshold shift, threshold of audibility,.

THIRD-OCTAVE BAND -- A frequency band whose cut-off {requencies
have a ratic of 2 to the one-third power, which is approximately
1,26. The cut-off frequencies of 891 Hz and 1112 Hz define a
third-octave band in conimon use. See also band center frequency.

THRESHOLD OF AUDIBILITY (THRESHOLD OF DETECTABILITY) --
The minimum sound-pressure level at which a person can hear
a specified sound for a specified {raction of trials.

THRESHOLD SHIFT -- An increase in a hearing threshold level that
results from exposure Lo noise,

TONE -- A sound of definite pitch., A pure tone has a sinusoidal
wave form.

TRAFFIC NOISE INDEX (TNI) -- A measure of the noise environment
created by vehicular traffic on highways; it is computed from
measured values of the noise levels exceeded i0 percent and
90 percent of the time.
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TRANSMISSION LLOSS -- Scee sound transmission loss,

TRANSDUCER -- A device capable of being actuated by waves [rom one
or meore lransmission systems or madia and supplying related
waves to one or more other transmission systems or media.
Examples are microphones, accelerometers, and loudspeakers,

TTS -- See temporary threshold shilt

ULTRASONIC -- Pertaining to sound [requencies above the audible
sound spectrum (in general, higher than 20, 000 I71az),

VIBRATION ISOLATOR -- A resilient support for machinery and other
equipment that might be a source of vibration, designed to reduce

the amount of vibration transmitted to the building structure.

WAVEFORM -- A presentation of some {eature of a sound wave, e.g.,

the sound pressurc, as a graph showing the moment-by-moment
variation of sound pressure with time.

An imaginary surface of a sound wave on its way

WAVEFRONT --
At all points on the wavelront, the wave

through the atmosphere.
is of equal amplitude and phase.

WAVELENGTEH -- For a periodic wave {such as sound in air}, the
perpendicular distance between analogous points on any lwo

successive waves. The wavelength of sound in air or in water

is inversely proportional to the {requency of the sound. Thus
the lower the frequency, the lenger the wavelength,
WHITE NQISE -- Noise whose energy is uniform over a wide range of

frequencies, being analogous in spectrum characteristics to
white light., White noise has a "hishing"' sound, Seec also
breoadband noise,.

WRAPPING -- See duct lining or wrapping.
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AAT
ADIZ
Al
Al
AFNL
BS
CDR
CL
CHEL
CNR
CPNL
DIN
OME
DRC
ECPHL
EDRL
EEG
EMG
ENG
EM
EFNDB
FSTC
GHL
HL
HNL
Mz

ICE

oL

ABBREVIATIONS
Auditory Awakaning Thresheld
Audible Noisa Sensitive warning
Acceprabl ity Jndex
Articulation Index
Average Poulh Noise Level
British Standerds
Composite Dumage Risk
Comfort Lovel
Community fcise Lquivalent Lovel
Composlite Hoise Rating
Continuous Perccived lloise Level
Garman Industrial Horm (Doutcche Indusiric Morm)
Distance Measuring Lquipnant
Damage Risk Contours
Equivatent Continuous Perceivad loisc Level
tffective Percaived Noise Level
Electroencephalegran
Elactromyogram
Electronystagmograph
Environmantat tleisa Index
Effective Perceived loise
Fieid Sound Transmission Class
General tlolse Lavel
Hearing Lovei
Hourly Hoise Level
tertz
Internal Combusticon Engine
intelligibliiTy Disturbance Level

169

- T R I R e s N R TT




IPHL
LL
LOA
MAT
HEL
MPL
HAC
N
MIC
HIPTS
MM

' MPL
| MR

! HRC
PMDB
Pl
PSD
FSF
PTS

PiL

RECAT

REIL
REM
RMS

ROPS

RRL
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(nsirument Londing Systom
Impact lloise Rating
Integratad Percelved Holse Llove |l Loudnous Lovel
Loudness Level

Level of Optimum Articulation
Hinimal Avarsion Threshold
Feoan tncegy Lovel

Multiple Pure Tones

Hoise Abatement Climb

tHotse Criterion

Moise Isclation Class
Nofse-)nduced Permanent Threshold Shifi
Hoisc humber Index

Hoisae Pol lution Level

toise Rating

Hoise Reduction Cogfticlient
Perceived MHojse

Perceived Hoise Level

Power Spectral Donsity
Comparison Peak Overprecsure
Permanont Thrashold Shifft
Sound Power Level

Ragu!éfory Eftects on the Costs of Automative
Transportation

Runway [nd Indicator Lights
Rapld Lye Movement

Root Mean Squara

Rol |~over Protective Structures

Road Research Laboratory
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RT Revorberation Time

SAE Statiatical Lnorgy Analysis
SEHEL Single Lvenl Noise Lxposure Level
SFC Space Flioht Coenter
Sil apunch ntertcoance Lovel
Sl Spatially Incohercnt Hoioe
sl Sound Pressure Lovel
M 55T Supersonic Transport
aTe Sound Transmission Dlans
' STL Sound Transmission Loss
5T0L Shori Take~ofi and Landing '
i
s TACY Trachked Air Cushion Yehicles f
TL Tranasmission Lass
TLY Threchold Limit Valuge
i Tl Trofiic Hoise (ndex
i
TPU Transmission Praference lnit
' TTS Temporury Thresheld Shift
; UAH Useful Auditory Arca in lloise
VAS| Visual Approach Slope Indicalor
S vroL Vertical Take-off and Landing ;
:‘,'C H
y/SToL Vertical Short Toke-of{ and Londing ;
f
5 WECPNL Weighted Equipment Continuous Perceived Hoise Lowvel
i
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5. |
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AMAS
AALH
AAQL
AATD
ACGIH
AES
AES
AGMA
AHIAL
AAA

AICE

ATHA
AIHS
ATMA
AR
AIPE
ANMA
AMCA
ANSH
AR
ASA
ASACOS
ASEE
ASHA

ASHRAE

ASME

ACIRCHYES
Amarican Ansociation for the Advancamont of Scivnce
fmerican Association of Industelol Durses
Avrrican Academy of Occupalional Medicine

Anerican Academy of Ophthamclogy and Clolaryngelogy

Amgricun Conference of Governmerntal Irndustrial Hygienisis

fwerican Engincers Society
Audlo-Enginecoring Seciety

Averican Gear Manufacturors Associction
Assoctation of Home Appliance Manufacturers

Arerican tnstitute of Acronautics and Austronautics

Intorpational Asscciation Agalnsi Hoise (Association
internationale Contre (e Bruit)

Amarican Industrial lygiene Association
American Industrial Hearing Services

Acoustical and Insulating Materials Association
Arcrican Institute of Planners

American Institute of Plunt Engineering
Automobi te Manufacturors Associotion

Alr Moving and Conditleoning Association
Amorican llational Standards Institute
Air-Conditicning and Refrigeraticn Instliute
Acoustical Society of America

Acoustical Society of America Committec on Standards
Amcrican Society for Engineering Education
American Speech and Hearing Assoclation

Amarican Society of Heating, Refrigerating and Air-
Conditioning Englnocrs

Arorican Society of Mechanlcal Engineers
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ASOE
ASTH
ATA
st
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HOCA

(s

CEt
CLRY
CHABA
CIMA
CLASB

CONCAWE

578

CTA

DAL

poT
ECAC
CCE

ECE

‘l_‘,;
O

EMA

ERIC

American Socioty for Quality Control

Amcrican socioty for Toesting Matoerial

Amcrican Trucking Acsocintion

Balt, Derancl, and Howman

Bruct & ijaur

witders ¢flicial Confarence of Amcrica
uilding Research Station

Gritish Standards Institution

Comprassed Air and Gas Insiitute

Committce on Conservation of llearing
International Clectrotechnical Commicsion
Furopean Organization {or NHuclear Rescearch

Commi ttec on Hearling, Biozcoustic and Biomochanics
Construction Indusiry Manufaclurers!' Association
Cltizen's lLeague Against the Senic loom

Internaticnal Study Group for Conservalion of Cleoan Alr
and YWatar/Western Lurope/

Sclentitic and Technical Center for Bullding Construction
(Cenire Scientifiaque et Technique du Balliment-Paris)

Chicage Transit Authority

German Noise Abatoment Society (Deutscher Arbeitsring fuer
Lagrmbe kaomp fung)

Uepartment of Transportation
Eurapoan Civll Air Conferonce
Counci | of Eurcpe

Economic Commission for Eurcpu
Furopean Economlc Commun |ty
Englne Manufacturers' Assoclation

Educational Resources Information Conier
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CRIC/CLF

FAA

FAl

FHA
HUD

HV I
iAC

IATA
1CAD
1CBO
1EC
IECE
1€5
I FHP
VHT
JITR
ILO
(3K
IMCE
tRAD
| SA
150
JAMA

LBS

LEAA

LIA

i Y OO

Lducaticnal Nesourcos information Center/Clearinghouse

on fducationasl Factlitiecs
fadoral Aviation Administration

International Acronauticat Federaticen (Federation
Aoranaut ique Internaticnale)

Federal lousing Administration
Housing and Urban Development {Lept. of}

Homa Ventilating Institule
Industrial Acousties Compuny

internat ional Air Transport Association

Internat jonat Clvil Aviatlion Organization
International Conferencoe of Guilding Of ficials
Internat icnal Electrotochnical Commission
institute of Electrical and Eloctronics Engineers
Institule of Environmentai Sciaonces

International Federation for Housing and Manning
Institute in Industriail Hearing Testing

Iilinois Institute of Technology Research
Internaticnal Labor Office

tndustrial bMedicol Association

Institute of Neise Control Enginecring
Independent Research and Development Program
Instrument Society of America

Internaticonal Standards Organization

Journa! of American Modical Associatlon

Holse Abatemont Of flcae/Zurich, Switzerland/
{Lacrmbekaemp fungsstel le}

Law Enforcement Assistance Adminisiration

Lead Industries Asscciation
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MAC NMetropol itan Airporis Carmissicn

MASAC Metropol Utan Al rports Soend Abatement Councli
HAC Nolse Abatemert Committec

HAHD Hational Association of tlome Bul lders

HAS /HAE Hatienal Acadomy of Sciences/Hational Acadeny of

Engincering

ST Rl s

W ety

TN e e TR T e R

RN e

NASA National Aeronautics ond Space Administration
Hos Hotional Burecau of Standards
HCTCOG Horth Central Toxas Counci! of Covernments
NEHA National Elcctrical Manufacturers Association
NtOSH Hotional Institute for Cccupatienal Safely and Health
HIPCC Hatinnal Industrial Pollutien Contrel Comnmittec
HMBTA Hatlonal Machinc Toel Duilders Association
NSBE Horthwastern Students tor a Better Environment
: NEC Hational Safely Council
QAL Austrian Holse Abatement Society (Cesterreichischer
Arbeltsring fuer Laarmbekaempfung)
OCMA Cil Conpanies Mataerials Assoclation
CECD Qrganization for Economic Cocperation and Development
GSHA Occupational Safety Haalth Admlinistration
gsT Offlca of Sclence and Tochnology
PAN Polish Academy of Sciences (Polska Akadomla Nauk)
PHS Publlc Health Service
PNEUROP Europoan Comnittee of Manufacturers of Compressecd Alr
Equipment
RHA Radic Manufacturers Association
ﬁ SAE Sociely of Autemative Engincers
] SESA Society for Experimental Stress Analysis
SIA Swiss Association of Engincers and Architects
{Schweizerischer Ingenlaur-und Architekter-Vereln)
195
R&mﬁﬁ&mmﬁmwmwﬂ””""—““A”“””““““"“““““**““M*“@#4wathnwmuﬁtf“C e e vt




AT T A [ A e e o

1

S

VtiG

VDI

Gound and Vibration Instlitute
Worid leulith Organication

Associalion of Gurwman Engincers (Veroin Deutschor
Ingenicure?
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LIST OF SOURCES

fAerospaco Medicline

Alr Force Systems Command,
Wright-Patterson AFB, OH

Alrpert Sarvices Management
American Industrial Hygieno
Assoclaticon Journal

Amarican Journal of Public
Health and the Nation's Health

Anderson & Angevine, Iinc.
E. Aurora, NY

Annals of Occupaticnai Hygiene

Applied Acoustics
Archives of Environmental Health

Atlanta, Pubiic Hearings on Nolse
Abatemant and Control

Autemotive Englneering

Bethleham Steel Co., PA

Bolt, Beranek & Newman, Inc,
Boston, Pub!ic Hearings on Nolse
Abatemant and Centrol

Bultd Internaticnal

Bullding Research Station Dlgest

Business Weck

Callfornia Unlv., L.A.

Chalmers Univ. of Technology
BGoteburg, Sweden

197

03-022

05-010
07-008
07-015
08-001

02-007

03-017
01-0z0
07-009
08-009
04-~-004
02-006
035-004

00-001
00-002
00-003
00-004

01-00}
10-C04

06-003
01-005
Q1-018
00-026
00-027
06-013
07-003
12-003
07-005

07-013
11-01

05-005

[P, B T P Y TF ST S SN



e 5T A s BIR hem prk eoee w . . L

E

Chicago, Publlc Hearings on Hoise
Abatement and Contral

Chicago Dept. of Environmental
Contral, 11,

Chrysler Corp., Highland Pk '\
Columbia Unlwv., HY

Compressed Air Magazine

Crocker, M., Proceedings of the
Purdue Noise Control Conference,
JUL 148-16, 1971

Lallas, Public Hearings on Noise
Abatement and Ceonirol

Deaver, Public Hearings on Holse
Abatement and Contrel

Deutscher Arbeitsring Fuer

Laarmbekasmptung, Wlosbaden, Gormany

Ergonomics
Feingaraetetechnik
Ford Motor Ce., Dearborn, Mt

Gigiyena | Sanitarlya
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Glgiyona Truda i Professicnalnye
Zaholovanlya

Hearing & Speecch NHows

IBM Accustics Lab., Poughkeepsie, HNY

Indian Journal ot Medical Research

Inglawood Dapt. of Environmental
Standards, CA

Jansson, P. G., Cenaferences in
Conngction with the International
Air Pollution Control and Nolse
Abatement Exhibitlon, SEPT 1-6, 1971

Journal of the Acoustical Seclety
of America

Journal of Sound and Vibration

Kamp{ Dem Laarm

Kocgal: Yosoku to Tafsaku
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Malecki, J., Bardadin, T.,
Pamiatnik XXVI| Ziazdu
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Marinov, U., The Environment in
Israal, Israel National Committee on
Bicsphere & Envircnment, Jarusalem,
1971 {60p.)

Meditsina

titra Corp., McCiean, VA

Monatschrl ft+ fuer Chremhei lkunde
und Laryngo-Rhinalegie

Munich, Arbeltsbericht zur
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02-013
02-014
03-020

10-003
11-002

0B-003

03-001

Fortschreibung dos Stadtentwicklungsplanes

Nr. 3
The meniclipal Attorney

tunicipal Reviow

Mytes, D., An Acoustical Study of
Machlnery on Logglng Operaticns in
Eastern Canada

NAFTA

Mational Resaarch Council of
Canada, Cttawa, ONT

New York, Public Hearings on Nolse
Abatement and Contral
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of Hovosh Press Agency 10-001
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READER RESPONSE FORM

This form is designed Lo give readers an opportunity to comment and make suggestions concerning
this pilot publication, Pleasc feel free to elaborate in the space provided under Ne, 9.

I, The moat usclu] part of Naise Facts Digesat for me was (mark with an "X'');
The least uselul part was (inark with an "O"):

[l Chicage article O EPAlcarings abstracts
Information aystem article ] Journals and reports abstracts
[0 Gloasury 0 Abbreviations and Acronyms
' Z, Of the twelve abstrace categorics, [ was moast interested in {(check more than one if
necessary):
[0 Emisslon and suppression l_:l Planning and siting
[J Physiological {{] Legislation/standards
[ Paychological/sociclogical [j Enforcement )
M Economic aspocls [1 Pregram planning
ﬁ Building acoustics ] Data
0 Measurement G Gueneral

3. Environmental noise control is % of my job.

3, The index was

0] satisfactary [] pifficult to uae because of poor subject terms
Too detailed (O Not detailed enough

5. The level of the material is (1 Too technical

[[] Satisfactory

[7] Not technical enaugh

6, How did you use Nolse Facts Digest? (check more than one if you like. )

[l Generazl information
[] Current awareness
] As a reference to apecialists
[] Aectually applied some of the information to a particular problem
I am working on, (In what {ield? )
M) Did net use

7. Iwould like to gat future issues. O ves D No
8, Icould saupply material for future issues, [J Yes [1 No

9, Specific communts and suggestions:

: 10, Name Position
Organization
Organizational Divigion

; 2
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