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1050 NOISE AND MAN.
Burns, William.
Lippincott, Philadelphia, PA. 1973 459p.
An extensive physiological survey of the topic,
dealing with the physical properties of sound and
its measurement as well as the mechanisms of
hearing. The problems of disturbance are dis-
cussed with the temporary and permanent effects
of noise on hearing being emphasized. The partic-
ular types of aircraft noise are analyzed including
impulse noise, intense noise, ultrasound, infra-
sound, sonic boom, and vibration. The present
situation in industrial noise, local and general
noise disturbance and new or changing patterns
of noise is investigated. Rapidly expanding tech-
nologies create new noise sources such as hover-
craft, air cushion vehicles, helicopters, STOL and
VTOL aircraft, gas turbine road vehicles. Thus,
noise is characterized as another by-product of
technical advance which has not been adequately
controlled, and efforts toward its restriction are
suggested to be an intrinsic part of preventive
and industrial medicine and environmental pres-
ervation.

refs.

1060 NOISE AND SOCIETY.

Richards, E.J.

Loughborough University of Technology, England.
in Purdue Noise Control Conference 1971, Proceed-
ings pp.1-18.

A discussion of the need for realistic control
over the acoustical environment. It can be achieved
by introducing over a period of time, a system of
accountancy and control of noise in the area of

occupational deafness, traffic location and airport
design. Noise disbenefit-benefit studies at Heathrow
Airport in Britain are considered. A philosophy is
evolved that a right balance must be struck between
the economic gain a nation derives from the exist-
ence of an airport, and the burden of amenity and
property loss suffered by local people in the region
of the airport. An index of disbenefit-benefit ratio
is created, involving 1) the number of persons
disturbed by noise in airport environs; 2) aircraft
movements per year; and 3) average number of
passengers. This allows an evaluation of the worth
of an airport as it grows, and forms a basis for ex-
pansion planning. The impact of traffic noise on
environmental planning is discussed. A loss of
amenity is estimated according to a ratio based on
the decrease in property values. Depreciation is
calculated on the basis of the initial property value
and relative proximity to intense traffic noise. At-
tempts to accurately estimate occupational deaf-
ness are surveyed. International legal control is
seen to be the best hope for hearing conservation
policies in all sections of industry.

1070 NOISE CONTROL IN THE USA, THE
PRESENT STATE OF AFFAIRS.
Crocker, Malcolm J.
Purdue University, Ray W. Herrick Labs. in Purdue
Noise Control Conference 1971, Proceedings
pp. XV-XXV. 25 refs.

An overview covering the entire noise problem
in perspective. The most important sources of
noise include industrial noise, vehicle noise, aircraft

noise, and noise in the home and during leisure
time. The effects of noise on people are outlined,
especially hearing loss. The whole theory of
natural hearing loss due to age, presbycusis, has
recently been questioned due to studies done in
primitive societies. The ambient noise in some
primitive societies is very low and practically no
hearing loss due to age exists. In modern cultures
men suffer more hearing loss than women, and
since people living in rural areas suffer less than
those in urban areas, it seems presbycusis may be
partially caused by occupational noise. Studies
have shown that there is an increase in the morbid-
ity rate near airports and also an increase in mis-
carriages. Further studies have an increase in the
incidence of heart attacks in intense noise environ-
ments. Recommended noise criteria are given for
various noise situations, in view of the physiologi-
cal effects on man. The current situation in
legislation is surveyed, along with noise control
approaches for the future. It is estimated that
much noise control information currently exists,
and needs only to be implemented by a more
strongly motivated public concern. More acous-
tics personnel are being trained academically, but
many more are needed in the noise control area.

1080 FUNDAMENTALS OF NOISE: MEASURE-
MENT, RATING SCHEMES AND STANDARDS.
National Bureau of Standards.
U.S. Environmental Protection Agency Dec. 1971.
161p. NTID300.15. PB206727.

An introduction to noise, including the inter-
relationship between physical measures and psy-
chological responses. The basic principles of sound
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Agency. The character of noise as an envirormen-
tal problem is considered as well as the extent of
the impact of noise in the U.S. Noise control tech-
nology and possible changes in the noise problem
to the year 2000 are reviewed. Application of
available technology is lagging because of inade-
quate social, economic, or governmental pressures
for noise abatement. There is a need for balance
between application of technology to noise sources
and the other measures required in controlling the
total noise environment, such as land use planning
and regulation of source use. Projections of noise
impact clearly indicate the need for aggressive
efforts at all levels of government. Without such
efforts, residual noise levels in typical urban com-
munities can be expected to rise from the 1970
level of slightly over 46 dBA to just under 50 dBA
by the year 2000 (the residual level is the lower
noise level boundary that is exceeded approximate-
ly 90 percent of the time). Specifics of a program
for the future include Federal leadership in noise
abatement and control, new standards and regu-
lation, new research and additional efforts toward
education and public awareness of noise.
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both diagnostic and prognostic for noise-induced
hearing loss. The technique is based upon statis-
tical analysis and quantification of hearing thres-
holds at 4000 hertz after correction for age and
sex-specific presbycusis (hearing loss). The author
applies SAL and ELI to an occupational group ex-
posed to a noisy working environment and com-
pares the prevalence and severity of hearing loss in
the speech important frequencies with that of a
control group composed of individuals engaged in
quiet occupations. Indications of noise-induced
hearing loss are apparent among those in the noisy
occupations. As hearing loss progresses the rate of
loss decreases in proportion to the amount of
hearing acuity which remains.

2040 HUMAN RESPONSE TO SONIC BOOM
IN THE LABORATORY AND THE COMMUNITY,
Von Gierke, H.E. and C.W. Nixon.

Journal of the Acoustical Society of America V.51
N.2 Pt.3,1972 pp.766-782 30 refs.

Current estimate regarding the acceptability of
sonic booms by man are derived from various
observation, overflight programs and experimental
field and laboratory studies. The loudness and
annoyance of individual booms and their depen-
dence on the boom overpressure and pressure time
function as well as the complex reactions of indivi-
duals, groups, and communities exposed to sonic
booms are discussed. A description is given of
available experiments proving that even sonic booms

of the maximum intensity presently feasible do not
produce direct medical injury. Based on the inte-
grated body of results of recent physiological,
psychoacoustic, behavioral and sociological studies
in various countries, estimates of the effects and
acceptability of regular, supersonic commercial
overland flights are discussed in terms of aircraft
noise pollution in general. Potential certification
of aircraft with respect to noise and sonic boom

is also analyzed. Findings support the current
policy that commercial supersonic transport aircraft
will not be permitted in the U.S. until the noise
factors are brought within acceptable limits.

2050 NOISE DISTURBANCE AND SLEEP; THE
RELATIONSHIP OF NOISE-DISTURBED SLEEP
TO POST-SLEEP BEHAVIOR: AN EXPLORA-
TORY STUDY.

Kramer, M., T. Roth, J. Trinder, and A. Cohen.
U.S. Federal Aviation Administration Jan. 1971
157p. FAA NO. 70-16. AD729431.

A study of the effects of noise on sleep and post
sleep behavior in a range of subjects. The tests
were run for 15 consecutive nights. After each
night’s sleep, subjects completed a series of per-
formance and psychological tests. Threshold sound
levels for sleep were obtained for an impulse test
and a continuous noise test and discussed in terms
of type of sleep disturbance stage of sleep, time of
night, adaptation, and age of subjects. The sleep
profile results indicated that the pattern of noise-
induced sleep disruption was related to age. The
25 year-olds showed an increase in the first stage
of sleep and movement. The 70 year-olds showed

an increase in the time awake and a decrease in
time spent in the third and fourth stages of sleep
(which are the deepest). The 50 year-old subjects
were intermediate with respect to each measure.
The daytime performance data revealed no effects
of noise-induced sleep disruption in pursuit motor
and reaction time tasks but some loss of efficiency
were found in estimation, arithmetic and memory
task measures. In addition, verbal sample scores
demonstrated an increase in cognitive impairment
and a decrease in human relations.

2060 PSYCHO-ACOUSTIC RESULTS OF AN
INTERDISCIPLINARY STUDY ON EFFECTS OF
AIRCRAFT NOISE ON MAN.

Martin, R., B. Rohrmann and H.O. Finke, Mann-
heim University.

in International Conference on Noise Control
Engineering, 1973, Inter-Con 73 pp.289-297.

A Western Germany interdisciplinary study
referring to the acoustical and social-scientific as-
pects of the problem. The questions to be clarified
are: which sociological, psychological and physio-
logical effects of aircraft noise can be ascertained,
how are reactions to aircraft noise co-determined
by influences of the social environment or by
psychic and somatic attributes of the individual;
and to what extent do the acoustical characteriza-
tions of noise exposure vary with the ascertained
noise effects on man. Basic conclusions reached
from the study included: exposure to aircraft
noise is a serious impairment to health, as defined
by the World Health Organization ‘as a state of an
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2090 “SOCIOCUSIS” — HEARING LOSS FROM
NON-OCCUPATIONAL NOISE EXPOSURE.
Cohen, Alexander, Joseph Anticaglia, and Herbert
H. Jones.

Sound and Vibration V.4 N.11
12-20 40 refs.

An analysis of “sociocusis,” which is hearing
loss from the everyday noises of modern living
aside from loss due to occupation or the physiolog-
ic processes of aging. Exposures to noise condi-
tions as encountered in recreation, in using home
power equipment and from public services in urban
and community areas are seen to be increasing in
level and duration. An attempt is made to contrast
the levels and durations of typical off-job noise
exposures with those found in the work environ-
ment and believed hazardous to hearing. The
potential for hearing changes caused by non-
occupational noise sources is rated against noise
limits designed to offer more complete ear protec-
tion than that provided by hearing conservation
criteria used in industry. Data depicting both
temporary and permanent hearing changes caused
by off-job noise exposures are compared. It is
concluded that there is some risk of hearing loss
in those segment of the population receiving
frequent and protracted exposures. While daily
exposures to a single source of non-occupational
noise may be no distinct hazard to hearing, the
combined exposures from many different sources
each day may have a cumulative effect. Hearing
loss problems resulting from industrial noise may
be aggravated by the inability of the worker to
find an offjob environment quiet enough to allow

Nov. 1970 pp.

his ears to recover from the occupational noise.
Evidence for permanent losses are indicated to be
at the higher frequencies and not in the range of
speech frequencies.

2100 SOME EFFECTS OF NOISE ON MAN.
Nixon, Charles W.

Aerospace Medical Research Lab., Wright Patterson
Air Force Base

in Intersociety Energy Conversion Engineering
Conference, 1971 pp.1024-1033 22refs.

An overview of the many types of acoustic ex-
posure which affect the physiological and psycho-
logical functions of man. Specific responses to
various types of noise exposure are described
including auditory effects and non-auditory effects.
In general, effects of noise exposure on the ear are
predictable with very good accuracy within the
variations of individual susceptibility. Extra-
auditory effects, effects which effect systems
other than the ear, are for the most part also
mediated through the auditory system. General
physiological effects include vestibular effects,
sleep effects, startle effects, and performance
effects. Specific exposures to infrasound and ultra-
sound are evaluated along with impulsive sounds
and rock music. Changes in the auditory system,
in voice communication and in interference with
routine living have been measured and determined
to be harmful under excessive exposure conditions.
Some immediate effects on body functions inctude
pupillary dilation, peripheral circulation and

respiratory changes but the practical implications
for the general health of the individual have not
been determined. Long term exposure to noise
has not been investigated thoroughly except in
regard to actual hearing loss, but it is reasonable
to assume that it is harmful to the general well-
being of the individual.

2110 A STUDY OF SENSITIVITY TO NOISE.
Becker, R.W., F. Poza and Karl D. Kryter.
Stanford Research Center.
U.S. Federal Aviation Administration, Office of
Environmental Quality

A study dealing with the exposure of 140 sub-
jects to simulated sonic booms and recorded
residential noises. The purpose of this research was
to 1) determine whether there are different degrees
of psychological and physiological sensitivity to
noise in a large group of people; 2) to determine
whether and how sensitivity varied in time, and
3) to relate such sensitivity to other psychological
sensitivity to noise were found in the subject popu-
lation. These differences remained stable and were
also found to be related to the attitudinal and
belief structures of the individuals. Average rating
of a variety of noises provided a stable index of
psychological sensitivity to noise. The subject
population evolved into a most sensitive third, a
middle group, and the least sensitive third. The
noise-sensitive individual rated all kinds of noises
as being more intrusive in their daily activities than
the noise insensitive individuals. They were also
more Jlikely to perceive themselves as being more
sensitive to noise than the average person, and
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representatives of the aircraft industry, tire manu-
facturers, environmental lists, otologists, industrial
unions, hearing societies, motor vehicle manu-
facturers and many others.

3040 REVIEW OF CURRENT SONIC BOOM
STUDIES.

Kane, Edward J. Boeing Co.

Journal of Aircraft V.10 N.7 July 1973 pp.
395-399.

A review of several aspects of the sonic boom
phenomena currently being researched at Boeing
Co. Current activites include 1) a detailed study
of data measured at the extremities of shock
waves; 2) a summary and evaluation of the state
of the art and sonic boom literature; 3) configu-
ration studies devoted to establishing a lower
bound sonic boom intensity for practical transport
airplanes. The results of these studies are directed,
toward 1) an improved understanding of the
phenomena at caustics formed by atmospheric
refraction and maneuvers; 2) a single reference
volume designed for use by future researchers in
determining the extent of past research and areas
of useful future research; and 3) defining a sonic
boom lower bound for viable transport type air-
planes. It is determined that substantial
improvements in current technology standards
would be required to achieve lower sonic boom
levels. For example, the US-SST would have to
be 250,000 lbs. lighter and the Concorde about
150,000 lbs. lighter in order to reduce the cruise
overpressure which reflects the sonic boom signa-
ture.

B. SURFACE TRANSPORTATION 3405-3510

3405 AN ANALYSIS OF RECREATIONAL
SNOWMOBILE NOISE.

Curtis, Jack and Richard C. Sauer.

Sound and Vibration V.7 N.5 pp.49-50 May
1973 3refs.

A survey of the noise levels of 10 current
models of snowmobiles, measured under control-
led conditions. The mean sound levels are 96 dBA
for eight snowmobiles at idle and 113 dBA for full
throttle for six vehicles. A comparison of the total
data with current damage risk criteria indicates
that an operator should not be exposed to the
noise of the “average” snowmobile for more than
one hour in any 24 hour period. Further research
needs to be done on quieting snowmobiles below
90 dBA. Until this is implemented, either
restricted exposure or ear protectors are necessary.
A chart format shows current state sound level
requirements passed by 17 states.

3410 AUTOMOBILE TIRE NOISE: A REVIEW

OF THE OPEN LITERATURE.

Leasure, William A., Jr.

National Bureau of Standards

in National Conference on Noise Control Engi-

neering, 1973, Noise-Con 73 pp.187-185 11 refs.
An overview of the results of current research

on the origins of vehicle tire noise. Aspects of tire

design are detailed. Levels of interior passenger

car noise are examined in regard to tire origin.

Analysis of exterior noise levels include considera-
tion of the effects of speed, tread design and road
surface characteristics. Individual analysis is made
of load effects, tire inflation pressure effects, and
tread wear effects. Miscellaneous effects include
number of plies, tire reinforcing fabric, tire
dimensions, and wet road surface. The three
generic tire noise mechanisms are basically aero-
dynamic, air pumping and vibration, and more
work is needed in the evaluation of these mecha-
nisms. General conclusions from available data
indicate that vehicle speed, road surface charac-
teristics and the tread design (with attendant wear
condition) are the major factors affecting tire
noise, although much research is needed in lesser
known areas as tire carcass construction which
could prove to be important.

3415 A BASIC STUDY OF AUTOMOBILE TIRE
NOISE.
Hilquist, Ralph K. and Philip C. Carpenter.
Sound and Vibration V.8 N.2 Feb. 1974 pp.
26-28

A survey of the results of a 1971 GM parametric
study of automobile tire noise. Vehicle speed is
found to be the most important factor affecting
tire noise: sound levels increase 8 - 10 dB with an
increase of 40 to 70 m.p.h. Wear to 50 percent of
tread depth resulted in a 2 dB increase in sound
level; wear to 75 percent of tread depth brings no
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3450 THE MANY-WHEELED NOISE MON-
STERS MUST BE TAMED!

Berland, Theodore

Citizens Against Noise, Chicago.

in SAE-DOT |International Conference on Trans-
portation and the Environment, 1972, Proceedings
pp.148-153 15 refs.

A review of the extent and the effects of truck
noise on the environment. The effect of noise on
the human body is discussed in regard to current
research, particularly sleep disturbance. The
responsibility for truck noise control is seen to be
partially that of the operators, as well as the
manufacturer. Tire design and roadway surface
materials are seen as important factors that can be
improved. However, the difficult task of redesign
of truck engines for significant noise reduction
must be immediately implemented by the manu-
facturers, because of the time gap between re-
search and implementation in the truck industry;
trucks currently operating are basically the same
design as that of the 1940’s. Noise abatement
ordinances dealing with trucks on the local level
are seen to be ineffectually vague in comparison
with the comparable laws of France, West Germany
and Great Britain. As a result, the Federal govern-
ment is seen as the only effective regulator against
truck noise because of its scope.

3460 NBS MEASURES NOISE IN TRUCK CABS.
National Bureau of Standards Technical News
Bulletin V.57 N.2 Feb. 1973 pp.32-33 2 refs.
A survey made by the National Bureau of
Standards of truck noise levels within truck cabs.

The continual noise has the capacity to impede
safe driving and if it is loud enough, can lead to a
partial loss of the driver’s hearing. A series of
measurements is made on 15 typical trucks, 13
with diesel engines and two with gasoline. Inte-
rior measurements are taken with a microphone
located 6 inches from each ear of the driver. The
engine is idled and accelerated at wide open
throttle to governed rpm, as well as subjected to
moving tests. The data shows that in many cases
the noise level in the cab exceeded 90 dBA which
is the limit set under the authority of the Occupa-
tional Safety and Health Act for noise exposure
during an 8 hour work day. The Department of
Transportation is developing a single stationary
measurement that will correlate well with over-
the-road measurements, in order that criteria be
adequately applied for the protection of drivers.

3470 NOISE EXPOSURE STUDY OF THE
MASSACHUSETTS BAY TRANSPORTATION
AUTHORITY RAPID TRANSIT SYSTEM.

Apgar, Edward and Thomas Trella

U.S. Dept. of Transportation

in National Conference on Noise Control Engi-
neering, 1973, Noise Con 73 pp.164-170 3 refs.

A simple model of noise exposure is presented
for the noise characterization of urban rapid transit
systems. A physical description and operational
data are included, as well as noise measurements
within cars, on station platforms, and in the way-
side community. Sources of noise include 1) wheel

squeal due to rail connections, rail roughness and
wheel roughness; 2) power collectors; 3) propul-
sion equipment; 4) auxiliary equipment; 5) door
operation; and 6) brake system. The noise paths
include 1) airborne paths which are direct,
reflected and reverberated, and 2) structure-borne
paths from the vehicle and guideway, along with
secondary radiators. The following noise levels
were measured: In car: 70-95 dBA; in station:
80-95 dBA; wayside at 50 ft.: 80-95 dBA. These
are typical for U.S. rapid transit systems, and
singularities such as intermittent wheel squeal
exceed this. The dominant range of noise for all
receivers is between 80 and 90 dBA which need
abatement efforts, according to current guidelines.
3480 NOISE ENVIRONMENTS IN PUBLIC
TRANSPORTATION.

Bray, Donald E.

Applied Acoustics Corp., Houston.

Sound and Vibration V.8 N.4 April, 1974 pp.
16-20 19 refs.

A survey of noise levels obtained at passenger
seat locations on aircraft, buses and railcars while
they are operating in regular commercial service.
Noise levels on these vehicles have been measured
before, but the results have been presented in either
a broad spectrum of environments or in a particular
aircraft, highway or rail situation, and lacking real
passengers. The specific area of interest within the
vehicle is one seat-width which extends from the
head position to the back of the seat ahead. Sound
levels are measured at slow response on the A and
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C. MARINE TRANSPORTATION 3810-3820

3810 A SURVEY OF NOISE LEVELS ON-
BOARD PLEASURE BOATS.

Campbell, Richard A.

U.S. Veterans Hospital, Miami.

Sound and Vibration V.6 N.2 Feb. 1972 pp.
28-29 5 refs.

A survey to determine the noise levels encoun-
tered at various locations at different operating
speeds in representative pleasure boats and the
problems caused by the noise. Although the
small boat is not a major source of community
noise, the operators and passengers may be ex-
posed to noise levels that exceed damage risk
criteria for hearing loss. Under normal operating
conditions, the noise levels in the majority of power
boats at the above cruising speeds are comparable
to those measured in jet airliner cockpits and are
sufficient to render speech communication and
radio monitoring virtually impossible and also to
produce danger of hearing loss with prolonged
daily exposure. The risk of hearing loss is second-
ary, however, to the risk of a total boat disaster
because of the inability to hear a command or a
warning due to a high noise level.

3820 NOISE CONTROL ON DIESEL TUGS.
Dyer, Thomas R. and Bertel Lungard.
Marine Technology Oct. 1973 pp.321-333 11
refs.

A review of a silencing program on two diesel-
powered tugboats. Basic acoustic definitions are

given along with an explanation of concepts used
in noise control. The mechanics of noise genera-
tion and the various methods used in noise suppres-
sion are explained. The particular problem of
noisy diesel engines in a relatively small hull is
explained along with the accelerating trend toward
power and higher speed which means even noisier
engines. Among the acoustical treatments employed
are 1) separation of machinery spaces from the
accommodation spaces as far as possible; 2) use of
bulkheads to separate noisy and quiet spaces;

3) use of stiffeners on noise-isolating bulkheads en
the noisy side so that acoustic treatment can be
more easily applied to the quiet side; 4) use of
heavy and simple propulsion machinery founda-
tions; 5) design of the shafting to allow for maxi-
mum motion of the gear flange. Different
combinations of these treatments are applied to
two tugs and the highest sound level is reduced
from 86 dBA to 79 dBA. The overall sound ener-
gy level in the accommodation (working) spaces is
reduced by 87 percent in the tug with the greater
amount of acoustical treatment. The apparent
noise level heard by the human ear has been
reduced about 45 percent. The average noise
difference between the two tugs is calculated by
individual acoustic improvements and it is seen
that very significant noise reduction may be
achieved as the combined product of several small
improvements.
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response to noise, it was calculated that the meas-
ured noise environment would normally cause a
community to initiate legal action. This report led
to a court order for a detailed noise study of the
indicated offending manufacturing facility. A
series of measurements was coupled with a com-
munity noise and attitude survey. The noise
control analysis recommended determining an
acceptable noise level. This was based on 1) the
attitude survey; 2) presence of noise continuously
during the working day; 3) community composi-
tion near the industry; 4) presence of noise only
during working hours; and 5) prior community
exposure to noise. Based on the detailed study
and analysis, the court ordered for the plaintiffs
and the company was ordered to restrict noise or
to move. The court further ordered damages to
be paid to the plaintiffs. This settlement was a
first in North Carolina in regard to a suit involving
an alleged practice of environmental noise pollu-
tion on the part of a company.

4030 NOISE AS PERCEIVED BY THE COM-
MUNITY.

Borsky, Paul N.

in SAE-DOT Conference on Aircraft and the
Environment, 1971. pp.11-20.

Different composite noise indexes are compared
and CNR or NEF is believed best suited for judging
community annoyance and physiological effects.
Noise levels in areas close to airports are very high
and in some communities may constitute a hazard
for hearing loss. Other physiological reactions are

less well known and need study. The most serious
effect of aircraft noise exposure is seen to be
interference with communications and sleep, with
sleep interruption rated more annoying. Increasing
noise accounts for about 25 percent of the total
variance in human annoyance, while attitudes,
experiences and other human factors are even more
important. High annoyance levels for one-third of
a community are NEF 20-25 and almost half are
affected at NEF 30+. Measures for noise abate-
ment include: 1) a time schedule for reducing
maximum noise levels; 2) modifying existing
engines; 3) introducing new ‘“quiet” engines
producing less noise than existing FAA regula-
tions permit; 4) reducing the number of flights by
rationalizing duplicate flight and optimizing the
capacity of airplanes; and 5) development and
enforcement of compatible land use zoning regula-
tions.

4040 NOISE COMPLAINTS AND COMMUNITY
ACTION.

McKennell, Aubrey C.

in Evaluating the Noises of Transportation pp.263-
281 8refs.

DOT-OST-ONA-70-2 PB191117.

An attempt to establish a model for predicting
and understanding community complaints about
noise. The report is based on a survey of people
living near Heathrow Airport, London. Not every-
one exposed to the same noise source is annoyed

to the same degree. This is because of differences
in attitudes toward noise. Few of those annoyed
ever complain, i.e., take formal public action
against the noise source. The number of complaints
depends more on social factors than on actual

noise levels. Complainants are usually middle

class, politically active, and sensitive to noise. They
are convinced that noise is preventable and danger-
ous to health. More data is needed on the dif-
ferences between complainants and non-complain-
ants. More research is also needed on the compo-
sition of noise protest groups.

4050 NOISE MONITORING AND A SOCIO-
LOGICAL SURVEY IN THECITY OF TORONTO.
Koczkur, Eugene et al.

Journal of the Air Pollution Control Association
V.23 N.2 Feb. 1973 pp.105-109 3 refs.

A study of the ambient sound levels throughout
the City of Toronto and the opinion of citizens
regarding them. To establish the ambient sound
levels, a comprehensive system for measuring
sound has been established for points on a pre-
determined orthogonal grid superimposed on a
topographical plan of the city. Measurements are
made so as to provide a statistical sample of the
sound level at each of these points over a period
of 24 hours. These data are used to produce
graphs and charts showing 1) the range of noise
levels during each sampling period; 2) the propor-
tion of time during which any chosen level is
exceeded; 3) daytime levels; 4) nighttime levels;
and 5) the maximum level reached. To establish
the reaction of the population to the various
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4090 THE SOCIAL IMPACT OF NOISE.
National Bureau of Standards.

U.S. Environmental Protection Agency Office of
Noise Abatement and Control Dec. 1971 25p.
29 refs. NTID300.11 PB206724.

A survey of the medical, psychological and
social consequences of noise. Noise is seen to be a
result of civilization and has much in common with
other pollutants because it is usually difficult to
establish a simple causal relationship between the
pollutant and its consequences. There is general
agreement, however, in several aspects. Specific
medical effects are seen in hearing damage, along
with the strong hypothesis that there might be
cardiac, vascular and neural effects as well. Psy-
chological effects include interference with sleep,
relaxation and recreation, which are all necessary
for the individual to recover from daily noise.
Social effects include the recent phenomenon of
concerned organizations which have resulted in
the defeat of the SST and in altering highway and
airport designs due to noise considerations. How-
ever, individuals often find themselves in conflict
as noise producers and noise receivers. Disad-
vantaged people might be extremely affected by
noise in their particular environment, but complain
less because of the lack of past successful protest.
Noise is seen to affect suburban living, because use
of the outdoors is made uncongenial. Public
institutions such as churches, libraries and hospi-
tals have their essential functions disturbed because
of noise. The scope of the adverse effects is seen
to be ever-growing, but there are great possibilities
in the growing social awareness of noise and the

potential impact of organized citizen protest
against it.

B. PUBLIC PARTICIPATION IN TRANS-
PORTATION NOISE CONTROL AND
ABATEMENT PROGRAMS 4600-4630

4600 THE AVIATION NOISE PROBLEM.
Pattarini, C.B.

Journal of Sound and Vibration V.5 N2 1967
pp.370-376.

A history of aviation noise abatement at JFK
International Airport and the resulting problems of
airport management. Attempts to control noise
have evolved since 1958 when the concept of
“perceived noise decibels” as a measure of annoy-
ance was introduced. An overview of the legal
actions taken by the public against the airport due
to noise is discussed. Dating back to 1952, an
early attempt at local regulation of aircraft noise
was made by the village of Cedarhurst, located 2
miles east of a very active runway. Since then,
there have been many legal actions with the advent
of the jet age. The airport is seen to have responded
to some degree due to these actions, which have
been varied and of differing effectiveness.

4610 DEVELOPMENT OF AN ENFORCEABLE

NOISE ORDINANCE.

Jhaveri, A.G.

in National Conference on Noise Control Engi-

neering, 1973, Noise-Con 73 pp.39-41 7 refs.
A consideration of the mechanism followed and

the type of problems encountered by non-govern-

mental groups (such as the Citizens Task Force
appointed by the Mayor of a city) during the
complex process of noise ordinance development,
with regard to Seattle. The problems encountered
included 1) the non-uniform nature of many
proposed and/or existing urban noise legislations;
2) hesitancy on the part of state and federal
agencies to provide information on noise and its
control within the city; 3) lack of data on citizen
complaints; 4) unresolved problems due to varying
interpretation of existing nuisance laws in the city’s
codes; 5) lack of interest of various city depart-
ments to prepare themselves for enforcing the
proposed noise ordinance; 6) opposition of some
city officials against even considering adoption of
a minimum amount of noise control legislation.
Recommendations for those involved in developing
an enforceable city noise ordinance, in view of
these problems, are: 1) Review of all existing
codes and regulations that affect noise is most
important; 2) Compilation of citizen complaints

is essential; 3) Acoustic and noise control
specialists with a local orientation are valuable;

4) Obtain citizen participation to ascertain priori-
ties, including use of questionnaires; 5) Consult
state and federal agencies through elected officials
for prompt and effective actions, consistent with
the provisions of the proposed city noise ordinance;
6) Avoid qualitative noise control requirements,

in favor of specific realistic quantitative perform-
ance noise standards that can be enforced.



"SIOJEJOIA WIOIJ SAUIJ JO UOIOR[J0O AQ dUOP 2q P[Nod
uueul o] 194 1509 p[nom s32a13s o1jqnd ul
saporyaa jo Juifpt paSuojoid juasaxd 03 saoUBUIPIQ
"UOIOLIJ 911} pue Fupfeiq ‘SUOIIBISAOIP puUE
SUOIBIS[9208 JUITUS WOI] 9SIOU JO uonIeIauag ayy
sonpal pinom syl ‘s[eusdis o1r3aafe pue ‘sudis dois
‘surny awos urjeurud(s (z pue ‘spaeds 9[oryaa jo
Surramof sy} Surpnoul $19913S UBQIN UO PIdIOJU
Ap101138 sjorjuos o1pjen ([ Se yons pajesIpur aie
[OI1U0D SSIOU 9)BIPOUILT JO SPOIAUI JSOD MO[ SWIOS
‘weidoid jorjuod astou B SUTIIB]S 910J3q SIUAUIUIIAOT
fediotunw Aq parerduraluod aq o3 suorisanb [erausd
a1} JO uaAId st aurpino uy -paziseydwsa st 110d

-dns pue uonuajie o1yqnd joerie o} pue sweidoid
2ouepIng [eotuyoa} dofaaap 0} paau YT, "9SION
suredy suaznI) s,098dIY) pue A1) 1939INQ) B 10J
SuszZN) "D A'N Se yons sdnoig jioddns pue uorjoe
USZII0 [NJSS909NS JO UIAIT ST MaTAIoA0 UY “patofd
-X9 91 S9IpaWal JO 3505 9y} pue swajqord asiou
AJUNUWIWod JO SUOISUAWIP 9] JO $9IBUINISA [elaual
awog ‘padoerap aq 03 Spasu asIOU JO $109]J0

2] JO SSoUaIBME [BID0S °1503 2y} Jo jred qiosqe

01 Jul][Im pue JTUnN JTWOUO0I? wWes 3y} Jo 11ed sI
juardroal oY) sss[un uorjoNpal asiou ut sagejueape
Tenzuajod ou sey 19onpoid asIoU B ‘A[[EOIIOUOdY
*sonjjeuad TeS9[ Jo anfeA JualIa}ap 9y} UO A[2IIUL
BurA[a1 InoyIIM ‘parjIIuspl aq 01 paau 3anb 10§
SaAljuadul 9ANIsOg ‘sweidold UOIJOB PaIRUIPIOOD
gurdofaAap ul sernoIIp pue swajqolid ‘sapniijie
JO UDAIS ST MIIAISAO UY "Pa10[dXa SI SIBY0 a)BA
-1JoW pue 9)1uN 0} SUOIIBZIUBZIO PUE S[ENPIAIpUL

Jo sdnoi3d snotrea 10] AN[IQISes] a1} pue pazAJeue
st Jamb 03 saanjusour,, Surysijqelss pue Suiky
-[JUapl 10J paau oy ], ‘sureidoid [0IIUOD ISIOU SPIM
B3IE 9A1199)]9 0jul padofaaap 9q uBD 5110} asiou

AJTunwirod yorym ur SAem ayj Jo UOISSNISIP
'8jed Z ¢9¢-LGgdd  sbuy
P33304d [ /6] ‘BIUBIBLUOY) [043UOY) BSION aNP.INg Ut
'0) 148 JsH 'Jauliaoy
‘SINVHOO0Hd TOHLNOD ISION
ALINAOWINOD HO4 SLNIW3IHIND3IH 0E9Y

10X MmaN 193atnb e jo [eod
a1y} spIemo) sioje|sids| perioddns pue spiepuels
3S[0U ATSUTYOBW JO UOTIBIUSWIdUI 91} Paouanyjul
ApeaI[e aABY] 0] U938 S[ }] “IUSUIDIBQE 3SIOU
uo uonoe jedownuw Surnuos pue jussaid jo 11oddns
ul §110jJ0 Iagiunfoa AQ AJTUNWILIOY) IO X MAN
913 9AI9S 03 9910j JuelIodwl Ut aq 0} pajedmriue s
-ouf ‘K1) 1939INQ) 91} 103 SUAZII) 2y, syied jjo
-aje) pue yoeoidde 11odire 1apun spooyroqusiou
u1 950y} A[Te[nonied ‘SUOIBIDOSSE JIAID AUBLU
PUE ‘13]S9UDIS9M JO 9911IUILIOY) JUSWIIIBQY SSION
AeMnIYJ, 913 ‘SUIS]qOIJ UOTIBIAY UO 93)3IUIWO))
s, Juapisalg ysnoiogsuaang) a3 ‘y10dIjef ury
ued oy} SuisoddQ es11turo)) Asuadrawyg iy ‘uon
-BIDOSSY JUSUISIBQY 9SION anuaAy ixI§ Iaddn sy
Surpnpour ‘pessnosip a1e sdnoid 19110 JO 5110J39
3SIOU-TJUR 1], '[011UO)) SSION UO 9210, NSB],

S JOARIN YI0OX M3N 9} JO JI0M 3} JO MIIADI Y
"dgG  0L6l HIOA MaN '[041u0D
8SION UO 82104 MSB| S§,JOAB\ AllD) MIOA MBN
“T0HLNOD
dSION NO 3IJHOd MSVL S, HOAVIN JHL 40
1H0d3d ‘ALllD H3IL3IINO V QUHVMOL 0297

*SUOIIN[OS S} JO SUIOS PUE W]

-qoxd a3 Jo Surpue)sispun ani) e I0J [BIIUASS? 9q
07 U23S ST JOINQLIJUOD ISIOU B SE J[0I §,[ENpPIAIPUT

[oea Jo malaa1 Y “juelroduul aq 0} Ua3s SI BIpSW

SMOU 3] YIIM JUSWIIA[OAU] “astou Jsurede sdnoid
S, U9ZII10 9A1}09)]0 JO UOIJBWIO] 91} 10} Pasu oy}
yim 3uore ‘qusredde st uore[sida] jusiialeqe asiou
10J yoddns jo aosueniodur ayJ, “speW 218 JUSW
-91BQE 3SI0U UI JUIWIAJOAUT o1[qnd 10] suonsaddng
"Passals st 9JI[ A[Iep ul 9sIou Jo Joed U SNOIPISUT
a3 pUe ‘[IBISP UI pauruIRXs ale asuodsal uewny
0] UOIJE[al UL S[9A3] PUNOS “[I[B3Y UO $109]3d

a1} pue ‘9SIOU PUB PUNOS JO UOISSNOSIP [eIauad ¥
gl
ZL00-00GS "ON 32140 bunung uswuienon ‘SN
Aousbyy 011081014 |RIUBWILOIIAUT SN
‘SIHL HV3IH MON 8l9¥

*1X9) oY) Ul pauon
-usw $91do) o15199ds UO $90INOS JO ISI[ JAISUIIXD U
Yiim Suofe ‘papn[oul I “§ ) Y} ul sarouae asiou
-1JUB JO ISI[ Y “POSSAI)S ST JUSUIBAJOAUT S [ENPIAIPUT
3y} jo 9ouelrodurl oy} pue paro[dxa sI uorje[sida]
JUSW)eqR SSI0U FUTOUANJUT UT S]0I S, UIZIIID
oyl -surerdoid juswajeqe ssiou [edoiunwe
‘uSisap [eo1ISNO0%E pue Jurp[ing Suipn[oul passnosIp
2Ie JUSUI)RQR 9SIOU I0] SPOYJUI 9], "SOINOS
uoI1B}10dSUEI} PUE [BLIISNPUL ‘[BIUIUIUCIIAUD
SapNOUT YoTym apew I uonnjjod asIou JO $32inos
jueyrodut 3sowr 9y} Jo sisATeue uy “sjoedur [eor8o]
-oyoAsd pue [es1dojorsAyd [e1ousd oY1 pue ‘asiou
Jo 10108] 9oueAoUUR JY) ‘sSaujeap pue Jurresy
a1k Pa1aA0d so1do} o) Suoury “IUSWISIBQR ISIOU
Surpre ur JuswaAjoAul [erjualod S [EnpIAIpUI 91}
pue we[qoid asIou a1} JO MIIAISAO [eIouad ¥
‘sjed
‘Ul |jeH @211uBly
"a10poay) ‘puelseg
"131N0 HOd4 LHOI4 IHL CL9¥

"d0GE TN ‘SHID pooma|bug



J%a;« —

= _—l i_. il.___I_l ‘Bm’: ) .. -
. L)
—E:EQNH oo 5
a2

T ;. e e
1

D@6 ooo ; B =) o m
aaooeoflf all
OO Imm _ " = e
[ o D I » | mmRm——
m WO L a i
77 | m mmo __ on | & &
s .
4 7 / ~
2 \nuu| %l = A
— 7 u 7 A V.
S e} () EH\%E_
arier W B B8R |°




"joeduul 9SIOU JO UOT}BIAQ[[R JUBRDIJIUSIS 10] JuUaWI

-ano1duir j10di1te Jo 3509 9y} 8q 0} UOI[TUL [Z SaJBW

-11ss pue ‘syjed yoeoidde yeouaq seare a81e] wl

juaoiad g Aq paonpal usaq aAey sonfea Apredord

ey} S91BWIISa pooma[Su] Jo Ao oy, "seaidep

SurA1eA Ul A[SNONUNIUOD PapaadXa Juraq a1e sjruIy

astou j10d11e BIUIOJI[R)) PUE S[9A3] YV "ofewep

Surreay asneo A[enusjod o) pue uononisul apadurn

AJsnoLias 03 astou [aA3] y3ny jusiwalul ysnous

SI 2I91]) ‘S[0OYdS AqIBau UO pUEB ‘SEaIe IOPLIIOD

ITe Ul S3S1X9 1oedWl 9SIOU S[qRIaPISUOD 1Y) 108]

a1} 9pnyoul S}Nsay “PpaIlo[dxa os[e SI S[opow UoIs

-100p Suruueld ueqin ur AJpI[RA I3y} pue Spoyjat

Sunjes arnsodxa asiou Jo Aoeinooe pue Surueout

9], "palapisuod os[e st syjed jjoade; pue Jurpue|

Ieauaq s[ooyos uo joedw astou o1j10ads o],

‘seare J10dIE WIO1] IB] SIOPLIIOD D1jJRI} IR Y)Bauaq

seale UeqIn 03Ul asiou 1af Jo UOISNIIUT Y] UISOUOD

‘salpnis snojaald Ul pa)ds[jal Us3Q SABY PUB PAIPNIS

oIe Yorym ‘swaqoid orjoads S ) ayy ut sprod

-3af 1sour e suonlIpuod sfqeredios o} sjqesydde

ale suorjesi[dul pue s3[nsal ayJ, ‘osIou 1jeId

-11e 33{ JO 1500 JIWOU09 PueR [BIJOS U] SUTWISAP

0} pa1oNpuod sem Yomm 110dITy [BRUOIIBUISIU]
Y1 1B PaIoNpuod YdI8asal ay) JO AdAINS

‘sjal |

69/.-¥GL'dd TN Z/61 ‘ssioN uoneiiodsuely ul

youeasay Aysiantun uo wnisodwAs Asusbelsayuj i

"sajeBuy SO ‘BIUJOYIRD JO ALISIBAIUN

H'S "auen

vid

-31140 HLT1V3H ANV ‘SLINIT 1vD31 ‘Sayv

-ANVLS LNIANYINO0O Ol STIAIT 3ISION

13r a3dnsviw 40 NOSIHVdWOD  0c¢0S

0215-0005

*Apmis 9)9rdwios ay) ur pakordura aq o3
ASofopotlaur ay} 9JBIISN[[I INQ SAI}BIUI} SIE SINSal
9say], ‘syiodire 9 wolj elep Jo SISA[EUE UB UO Paseq
‘asiou j10d11e Jo uorzonpal ay} o3 sayoeoidde aaneu
-19]]B JO SSUIAII09]]9-1S0D 2A1Ie[ar a1} areduwrod
03 POAJOAR ST ASO[OPOYIaLL Y "1SOD SNSIAA SSAUIAL
-09]33 (y pue ‘sisA[eue 1509 (¢ ‘sainpedoid [euop
-e1ado puE 11JOI331 JO §393]J0 pPauIquIod (7 ‘ssau
-9A1109JJ9 11301391 ([ 9pN[OUT PISSTIOSIP SIUIWIID
ay], "estou 03 pasodxa ajdoad jo siaquinu pue
seole pajoedull-asiou Ul SUOIONPAI 2y} PUE PIA[OA
-ul 1509 PaseaIdul 91} auluLIa)ap o} ‘syrodie "§
€7 10j pazATeue 3ulaq aIe s}I10dIlE pUNoIe aSIou
Suronpai 10] sa13a1e1s [euonieIado pue Surreauius
aanjeuIalfe Junjuawaidun jo seousnbasuod oy,
‘Leee
'dd €/61 10 9L'N L'A uoneiqip pue punos
‘uonenodsuel] 4o "1deq ‘SN
‘g AanieH '1asjeg
‘S1S0D SNSY3A SIAILVN
-4317Vv-NOILONA3Y 3ISION L4VHOdIV 010G

*Suo1jOUNy jusul

-2]BQE 3SIOU JO I9)IGIE 9[qB]INS JIOW B SB UJS S|
Aoualdy uo1199101J [BIUSWIUOIIAUY 3} pUB ‘pauon)
-senb s1 jo11u09 ss1ou JyeIoLTR FUnUsWSIdWT Ul
V'V 9} JO SSOUSATION]J0 O], "SME] JUALITD UM
aouerdwos o3 sayoeoidde a[qIseaj A[[BOIUIOUO0ID
pue [eorjoerd Sunuswajdun Ajen3oe uo y3nous
Pasnooj 10U ST AZojouyoa) [01JU0D ISIOU JU3I

-In) 318218 SI poau aY) YInoyl[e ‘SNoWIous aq o)
U33s SI S[OOYIS Ul JUIUWISIBGE SIOU JO 10)OB] JS0D
AU ‘PaIapISUOJ SI aSI0U }JRIDITE pUB S[OOTIS [[e
SuiAjoaut wafqoid aprmuolIeu a1} 10) suonearjdui

[e1ouad o], ‘Iea[dUN SI 1509 Y} 10} ANjIqisuodsol

9yl ‘000°008$ 1500 p[nom Aemuni ayj UO pue

JOOYDs a1} 1 SaTpawal JIseq aYL, "VgP 001 ©1 08

18 9[qe1daoorun 3uraq Se [9Ad] SSIOU oY) Uo 93138

uoneanpy Jo pIeog syl pue ‘yy4 oy} ‘Ayroyiny

SI0X M3N JO 1I0J Y], “ABMUNI Y[ B JO pua

a1y} e [00Y2S A1) JIOX MAN ‘suaan) e Jurajoaur
wrafqoid astou Ie[norired € JO UOISSNOSIP

'Sjal G

G9g-c9e'dd g/ esion-sau ‘z/6) ‘Butissuibuz

j0J3U0D B8SION UO 8JUa13jU07) [euofjeuIdu[ Ul

"uol1eanp3 4o pleog ALY HIOA MaN

*AB|UBLS ‘BY1UOARLY

"ASSVJINI NV 40 NOLLINIF3A V :STOOHIS 011

-dNd NI NOILdNYSIA 3SION 14VHOHIV 0005

‘padojaadp a4p uonv1aLdap (p1oupULf
Bunpnoppo 40f sanbiuiysa} [p4243s pun pasdjpup aip
as1ou uopiiodsuns) 4q paidaffv sv sanpa (142dog
‘Padad0I OS] §1 §3S02 U011INPad 510U fo U01301pald
2y} 40f spapowt [PINDUdYIDU [0 JuduId0]24ap Y
‘s340daw snorva {q paoof swiajqo.d adinus 2y sp
1120 5D ‘Uia]qo4d p St UO1IANISIP ISI0U 243YM JUIU
-UO1AUD J00YIS D 2PNJOUT PASSNISIP SUOIIDNIIS 3SIOU
o1f10adS 'SISOJ JUIUBIDGD PUD J04]UOD 3SI0U [DIIOD
Y11 SUOID “(pdauas up as10u fo suonounf asouop
Y1 Jo uad13 s1 Ma1AI2A0 U “S224NOS 3SI0U SNOLIDA
01 panyddp sa4nsvaud 1043109 S10U JO sasA]pup
11fa13G-3500 24D 1011035 S1f} Ul PaPNIoU]

0T15-000§ 1usuwaleqy
PUB [011UO)) 3SION JO $30adsy oruouody A

INJINILVEY GNY 104LNOI 3SION 40 S193dSY JIINONGI3



5030 ECONOMIC ANALYSIS AND NOISE POL-
LUTION: A SURVEY OF THE STATE OF THE
ART.

Bennett, James T. and Mary A. Holman.

Akron Business and Economic Review Winter,
1972 pp.22-30.

A discussion of various aspects of noise pollution
and their economic implications. It is suggested
that because of the nature of noise — it is non-
persistent and reactions to it are subjective —
economic quantitative analysis is difficult. Public
and private expenditures for noise research and
abatement are reviewed. The cost of transporta-
tion noise including noise abatement easements,
litigation, changes in property values, loss of
education, and the social and economic benefits
of transportation noise abatement are assessed.
Very little data are available on the cost of noise
pollution in the residential or working environ-
ment. Trends in the growth of noise as a pollutant
are considered. It is concluded that the cost of
any major attack on noise pollution would be
astronomical in comparison with the measurable
benefits. However, nuisance and annoyance are
psychological states which to date have defied
quantification or measurement, and it may never
be possible to obtain valid estimates of either the
cost of noise or the benefits to be derived from
noise abatement. The tolerance to noise varies and
thus, the most promising areas of research probably
involve the actual effects of noise on hearing, where
the consequences of exposure are more quantifia-
ble than the psychological effects.

5040 THE ECONOMIC COSTS OF AIRPORT
NOISE: THEORY AND MEASUREMENT.

Feller, Irwin, and Jon P. Nelson.

Pennsylvania State University.

in Interagency Symposium on University Research
in Transportation Noise, V.2, 1973 pp.727-743
19 refs.

A summary version of Economic Aspects of
Noise Pollution (DOT-0S-20196). The report
attempts 1) to assess recent developments in
contemporary economic analysis, particularly as
they relate to the formation of public policy con-
cerning aircraft noise; 2) to evaluate existing
empirical studies on the costs of aircraft noise; and
3) to evaluate the applicability of the theoretical
and empirical literature to emerging public policy
on aircraft noise. One conclusion that is reached
shows the need for the continued use of benefit
cost analysis in property values to aid in imple-
menting noise abatement programs, despite the
inconsistencies. However, a distinction must be
made between existing property values which may
already reflect equilibrium values and those proper-
ties whose values might be reduced in the future
by exposure to new or heightened sources of noise.
Allowance must be made, as well, for the increase
in property values for uses which are complemen-
tary with aircraft activity.

5050 ECONOMIC IMPACT OF NOISE.

National Bureau of Standards.

U.S. Environmental Protection Agency, Office of
Noise Abatement and Control Dec. 1971 101p.
refs. NTID300.14 PB206726.

A survey of the economic impact of noise.
Current data on noise and its abatement is too
rudimentary for intensive economic analysis. It is
demonstrated that the number of sources of noise
is growing at a dramatic rate. These noise sources
are heterogeneous and transient, and, therefore, a
universal solution for abatement of noise at the
source is not available. From the economic view-
point, it has been demonstrated that substantial
costs are associated with equipment redesign,
right-of-way, and receiver insulation are discussed
in detail. More research is seen to be needed on
the relationship between noise, its abatement and
its impact on wages, prices, productivity, produc-
tion costs, employment, balance of payments, real
property values, and health. Research using the
principles of economics should identify and analyze
the most cost-effective alternative solutions to
noise. A discussion of allocations for noise
research is included.
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income. The results tend to support the two
initial hypotheses, demonstrating that noise does
exert a negative influence on property values and
that these effects were more pronounced in res-
idential areas.

5080 INDICATORS OF THE EFFECT OF JET
NOISE ON THE VALUE OF REAL ESTATE.
McClure, Paul T.

Rand Corp. July 1969 37p. ADB90827.

A survey report dealing with the effect of jet
noise on the value of real estate. The effects are
usually manifested either by a change in the price
(market value) of property or by the cost of
countermeasures needed to obviate or compensate
for the effect of jet noise. The indications studied
are 1) market value change; 2) insulation costs;
3) easement costs; and 4) litigation. All of which
show evidence that jet noise has a negative effect
on the value of residential property. The most
credible of these indicators is the cost of an ease-
ment, which is theoretically the estimated market
value of the property right transferred by the ease-
ment. Legislation in most states sets the price at
fair market value of the property right. The pur-
chase of an easement is a financial assuagement but
does nothing to reduce jet noise, so that insulation
costs should also be included as a factor. Insulation
costs are more useful to airport managements, who
are inclined toward direct remedial action than
toward awaiting litigation. The market survey
technique is seen to be the most valuable source of
information, while the least reliable information

refs.

comes from financial claims in cases of litigation.
In conclusion, a case can be made that on the basis
of insulation and easement costs, property exposed
to jet noise is worth 10 to 20 percent less than it
would be if not exposed to jet noise.

5090 JET AIRCRAFT NOISE IN METROPOLI-
TAN LOS ANGELES UNDER AIR ROUTE COR-
RIDORS.

Hurdle, P., S.R. Lane and W.C. Meecham.
University of California, Los Angeles.

Journal of the Acoustical Society of America V.50
N.1 1971 pp.32-39 7 refs.

A review of the noise intrusion problems due
to overflights of jet aircraft in the approach and
departure air routes over the communities of the
Los Angeles metropolitan area which previously
had been largely ignored. Previous research had
been centered on airport community noise expo-
sure to jet aircraft takeoff and landing activity in
communities adjacent to the airport. Preliminary
measurements indicate that in at least 10 peripheral
residential communities at distances up to 15 miles
from the L.A. airport, the noise levels caused by
jet aircraft overflight exceed 20 dBA above the
average ambient noise levels. In 1970, there were
four major approach and departure corridors with
a total number of 500 commercial jet overflights
every day. This resulted in 100 overflights during
peak traffic periods of about 3 hour duration,
during which hundreds of thousands are subjected
to a significant annoyance every 2 minutes for
sustained periods. In most instances, the noise
levels exceed the municipal codes on noise but

were not enforced. It is estimated that if the
aircraft operators were fined accordingly, the
total would be a billion dollars per year.

5100 NOISE: ECONOMIC ASPECTS OF CHOICE.
Foster, C.D. and P.J. Mackie.
Urban Studies V.7 N.2 June 1970 pp.123-135.

A discussion of the cost associated with dif-
ferent methods of reducing noise levels and the
corresponding amount of reduction of noise
achieved. It is proposed that if even the cheapest
method of reducing noise costs more than the
amount at which the people affected value the
noise reduction, it is not worth taking that step to
reduce noise. Finding a reliable method of valuing
people’s dissatisfaction is a key problem. The
noise situation in a residential situation is consid-
ered, and the various cost reduction factors are
reviewed. The costs considered are those of
1) reducing noise-creation by vehicle; 2) elimina-
ting traffic noise from noise sensitive areas;

3) motorway and road design in order to improve
smoothness of traffic, or to create buffer zones or
barriers; 4) sound-proofing and other structural
measures; 5) long-range town planning. It is
concluded that it is possible to estimate noise
reduction costs, but it is a problem to input a
value to the reduction in noise. A physical mea-
sure of noise which correlates reliably with the
dissatisfaction caused must be derived, and it is
vital to ascertain the worth which is placed on a
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6030 CRITERIA FOR DESIGN.
Little, John W,
Boeing Co.
in Evaluating the Noises of Transportation pp.332-
347 6 refs. DOT-OST-ONA-70-2 PB191117.
Two criteria can be applied to transportation
noise: 1) the difference between the noise in
question and prevailing ambient (background)
noise, and 2) absolute limits. Ideally, the first
criterion should be used to establish zones of dif-
ferent ambient noise levels. Absolute limits, deter-
mined in the laboratory, are used to set standards
for protecting hearing. It is believed that it will be
difficult to make any real progress in controlling
transportation noise until workable criteria for
evaluating all components of the system are
established. Recommendations include: 1) setting
noise limits for all components of the transporta-
tion system; 2) establishing a long-range noise
reduction program; 3) establishing criteria for an
“integrated rating” to measure the noise exposure
of a community from all transportation sources;
4) measuring the existing system against the ideal;
5) devising a standard method for measuring
subjective reactions to noise.

6040 ERRORS DUE TO SAMPLING IN COM-
MUNITY NOISE LEVEL DISTRIBUTIONS.
Safeer, H.B., J.E. Wesler and E.J. Rickley.

U.S. Dept. of Transportation.

Journal of Sound and Vibration V.24 N.3 1972
pp.365-375 2 refs.

An analysis of a commonly used scheme for
sampling community noise levels, which involves

collection of one “x-minute” sample, one each
hour over a 24 hour period, where “x-minute” is
less than 60 minutes. The assumption is that an
“x-minute” sample is representative of the statisti-
cal distribution of the sound levels in the commu-
nity which would be obtained from a full 60
minute analysis. Analysis of the Medford Noise
Survey (an extensive community noise survey) is
made along with a description of techniques
involved. Data is used to determine that only
under a very limited set of conditions can such an
assumption of representativeness be made unless
errors greater than +2 dB are acceptable. An alter-
native time compression sampling scheme is
discussed, which reduces the probability that
significant differences between the sample esti-
mates and the true (60 minutes) values will result.
It will give a more accurate picture of noise levels
if the noise history is not highly variable. It is
most important that a researcher should have some
prior knowledge of the time-dependent history in
an area before designing a measurement program.
At locations where the noise sources are fairly
homogeneous and static, a small number of short
continuous samples may be adequate to determine
the shape of the noise climate distribution. Where
the sound levels are from a variety of different
sources which randomly appear, then either more
extensive sampling or some form of time-compressed
sampling may be necessary.

6050 EQUIPMENT AND TECHNIQUES FOR
NOISE MEASUREMENT.
Donley, Ray.

Goodfriend Assoc.

Sound and Vibration V.1
19.

An overview of the various goals of noise meas-
urement with the analysis of the types of instru-
ments available to implement these goals. The
considerations include: 1) the type of noise in-
volved; 2) the purposes for obtaining the data;

3) the ultimate use of the data; and 4) the amount
of time available for measurement of the noise. An
explanation of the basic equipment covers: 1) sound-
level meters; 2) transducers including microphones;
3) frequency analyzers; and 4) indicating meters,
including graphic level recorders, cathode ray
oscilloscopes, and impact noise analyzers; 5) data
storage devices; and 6) miscellaneous equipment
including field calibrators and headphones. Proce-
dures for acoustical measurements are described
with an emphasis on accuracy and checking the
validity of the data. Basic examples of record-
keeping are outlined.

N.1 Jan. 1967 pp.12-
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sound monitoring package, A-weighted at the input
stage, and with dynamic range of 45 dB, yields
adequate information on which to base a concise,
statistical model of the acoustic landscape. Be-
cause of the low-cost nature of individual terminal
units, a large number of units may be operated
simultaneously over an extended area. This in-
sures that important spatial information is not
lost. Such a detailed picture is not possible with
the more conventional sequential (point to point)
techniques which are normally employed.

6090 MANUAL TRAFFIC NOISE SAMPLING—
CAN IT BE DONE ACCURATELY?

Yerges, James F. and John Ballinger.

University of Wisconsin.

Sound and Vibration V.7 N.12 Dec. 1973 pp.
23-30 7 refs,

A discussion of a method of manual periodic
sampling of traffic noise which uses simple low-
cost equipment and which is an alternative to
continuous recording with elaborate instrumenta-
tion for routine highway planning. This is seen to
be necessary to aid non-specialized personnel to
implement F.H.A. PPM 90-2 which requires
environmental impact statements. The measure-
ment must include Lsq (the sound pressure level
exceeded 50 percent of the time) and L (ex-
ceeded 10 percent of the time) with satisfactory
accuracy. Conventional methods for field mea-
surements and data analysis are described, and a
statistical model is evolved which predicts the
desired accuracy results for the new method. A
hand-held sound level meter, a wrist watch and a

data sheet are then utilized to gain readings of
adequate accuracy following the recommended
practices. A method is constructed to avoid
erroneous conclusions about the statistical distri-
bution of noise levels, and Ly and L5 noise
levels and other slowly varying sources are thus
successfully measured.

6100 MEASURING NOISE POLLUTION.

Starr, Edward A.

Bolt Beranek and Newman, Inc.

IEEE Spectrum June, 1972 pp.18-25 34 refs.

An overview of the methods and problems of
measurement of noise pollution. Measured sound
pressure levels are only part of the actual effect of
noise. A main problem is that the quantities to be
measured must include man’s reaction to sound —
a reaction that may be determined by such varied
factors as the time of day, his physical comfort or
discomfort, characteristics of the sound and
attitude toward the person or device generating
the sound. Varied psychoacoustic experiments
have been made to attempt to define these rela-
tionships of relative loudness and/or noisiness or
annoyance. The various current noise measures
are surveyed including loudness level, C-scale meas-
ure, A-scale measure and the Perceived Noise Level
(PNL). Commonly used ratings which average
noise effects over a longer period are explained
including: 1) Noise criteria (NC) curves; 2) Com-
posite noise rating (CNR); 3) Noise and Number

Index (NNI); 4) Effective perceived noise level
(EPNL); 5) Noise exposure forecast (NEF);

6) Traffic noise index (TNI); 7) Noise pollution
level (NPL); 8) Single-event noise exposure level
(SENEL); 9) Community noise exposure level
(CNEL). The elements of a generalized noise
measurement instrument are detailed along with
the techniques of on-the-site measurement. Air-
port monitoring systems are analyzed as an exam-
ple of on-the-site techniques.

6110 METEOROLOGICAL EFFECTS ON NOISE
LEVEL CONTOURS NEAR HIGHWAYS.
Oliver, C.C., R.A. Brown and G.A. Wilson.
University of Florida.
in National Conference on Noise Control Engi-
neering 1973, Noise-Con 73 pp.121-126 3 refs.
A description of a tentative model to be em-
ployed to determine the effects of wind and
temperature on highway noise levels. Results
obtained in the experimental research indicate
specifically that 1) Noise levels predicted with
no consideration of wind and temperature gradi-
ents may be up to 6 dBA too high, upwind of a
highway and 3 dBA too high downwind during
daytime; 2) Without wind, excess attenuation of
up to 10 dBA may occur within a few hundred
feet of a highway due to negative temperature
gradients; 3) Reduction of noise levels with
distance from a highway is diminished at night,
especially with no wind. During the daytime
surface temperatures are greater than air tempera-
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applied to noise are confusing to the public. Ex-
periments have failed to show any measurable
difference between a loudness level and a ““noisi-
ness” level or annoyance level. Acceptability of
noise depends on context, and is impossible to
measure. There is still no universally accepted
scale for measuring perceived noise level. The use
of the two current measures, Mark VI and PNdB
is discussed and their relative efficiency and preci-
sion in evaluating broadband noise is compared.
In measuring sonic booms, MARK VI is seen to
have the greater precision in loudness level while
the Perceived Noise Level in PNdB is seen to have
more variation. An ideal combination would be
to combine the best aspects of the two procedures
into one, as they really differ in the form and
spacing of the frequency-weighting contours.

6160 PLOT YOUR OWN NOISE CONTOURS.

Bricken, Gordon L.
Olson Labs. Inc.
Airport World Aug. 1973 pp.45-47.

A do-it-yourself guide to airport noise meas-
urement and analysis. This is intended partic-
ularly for airport managers who need noise
measurements which they can implement them-
selves with basic training. The types of sound
level meters that are available are explained. The
procedures for making measurements are out-
lined, along with the development of a noise
exposure index. The proposed simplified system
will give an exposure value within +5 dB of the
true value, providing the dBA is within +dB of

the true average. Sources of additional materials
on sound measurements are mentioned for more
self-help information.

6170 PREDICTING THE REDUCTION IN NOISE
EXPOSURE AROUND AIRPORTS.
Galloway, William J.
Bolt Beranek and Newman, Inc.
in International Conference on Noise Control
Engineering, 1972, Inter-Noise 72 pp.356-361
An analysis of the use of airport noise models
to identify areas of noise exposure around airports.
A model usually considers the noise characteris-
tics of the various types of aircraft operating at
the airport, individual runway and flight path
utilizations, day/night operations and the total
number of each aircraft type operating in some
time period, usually a 24-hour day. The effect of
altered flight procedures, changes in aircraft mix,
or the impact of a new runway can be evaluated
for planning purposes. Currently there are many
proposals for changes in air carrier fleet composi-
tion as well as for uniform adoption of noise
abatement flight procedures. These proposals
need assessment of their relative impact at more
than 500 airports and a model is proposed that
would avoid the need for detailed knowledge of
operations at each airport. The simplified model
analyzes the NEF contours for nine representative
airports and derives a representative NEF analysis
with a standard deviation. A basic mechanism for

evaluating procedural changes is created by
defining a series of “base case” conditions which
are made up of various mixes of current aircraft
found at typical airports. The relative effect of
new procedures or equipment or any other set of
conditions, can be calculated by determining the
ratios of specific NEF areas for the base cases.
The model thus can assess policy implications, and
with individual detailed data can be used for
individual airport planning.

6180 A PROTOTYPE INDEX FOR ENVIRON-
MENTAL NOISE QUALITY.

Goldstein, Steven N.

Mitre Corp.

Sound and Vibration V.6 N.2 Feb.1972 pp.30-
33 2refs.

A prototype technical standard for environ-
mental noise is proposed in terms enabling an
index of noise quality to be defined and calculated.
The standard takes into account the damaging
aspects of chronic exposure to loud noise as well
as psychologically disturbing aspects of typical
community noises which are not loud enough to
be physically dangerous. The method is opera-
tionally feasible. It is based on cumulative normal
distributions of sound intensities expressed in dBA.
The reference levels are based on average noise
levels of environmental settings as reported in the
literature and “‘reasonable’ times of exposure to
each. This new approach is compared to the
other methods of measuring overall environment
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6220 TRANSPORTATION NOISE: IMPACTS
AND ANALYSIS TECHNIQUES.

Nelson, K.E. and T.D. Wolsko

Argonne National Laboratory.

lllinois Institute for Environmental Quality
73-16 Oct. 1973 PB226806.

A review of background information and a
description of computerized models that can be
used by transportation engineers, planners, and
environmentalists to assess the impacts of trans-
portation noise problems generated by highways
and airport facilities. The characteristics of trans-
portation noise are discussed in terms of genera-
tion, effects and impacts, measurement, and control.
The economic, physiological, psychological, and
societal effects of urban noise are described in
detail. A computerized highway noise model for
the prediction of noise levels generated by proposed
highways, is described and is accompanied by a
user’s manual and a discussion of its application to
transportation planning. Also described is a com-
puterized noise model for the prediction of noise
impacts of airports.

[HEQ

6230 THE USE OF HOME OR ENTERTAIN-
MENT-TYPE MAGNETIC TAPE MACHINES FOR
NOISE RECORDING.

Sprinkle, Melvin C.

in National Conference on Noise Control Engi-
neering, 1973, Noise Con 73 pp.284-290.

An analysis of the use of magnetic tape record-
ers for instrumentation purposes. The basic use of
an instrumentation recorder is seen to be the
recording of the phenomena which may later be
used for quantitative analysis. The limitations of
magnetic tape machines are examined in this
context, and suggestions are made as to the partic-
ular pitfalls which cause inaccuracy when attempt-
ing to record noise levels. Problems include high
frequency limitations, wide ranges of recording
levels, distortion, lack of precise tape speed, lack
of precision in recording and playback level adjust-
ments. Despite these and additional considera-
tions, recommendations for adjustments to these
drawbacks are optimistically made in detail.

6240 WAYS TO WEIGH NOISE OUTDOORS.
Kamperman, George W.
Noise Control Engineering V.1 N.1
1973 pp.40-45 11 refs.

An analysis of the methodology for measuring
outdoor environmental noise. Fluctuations of
outdoor environmental noise level always upset
statistical analyses unless long samples are ana-
lyzed. Microsampling is described as a technique
more likely to assure correctness, even of short
samples. The usage of an inexpensive reliable
field data recorder is described along with the
development of a data analysis system to make
the microsampling technique effective. Equip-
ment includes a Sony TC-40 tape recorder with a
few modifications and additions, along with a
digital clock to control the recorder drive motor.
The total recording system is very compact and
weighs only 2 pounds. In operation, the micro-
sample duration time can be varied, and the
recorder can be left unattended for 24 hours. The
tape recordings are then used for analysis in the
specially-designed data system, which then can
give the cumulative distribution of the input noise
level plotted in dBA versus percent of time the
noise level was exceeded.
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7040 NOISE CONTROL THROUGH LEGISLA-
TION.

Karplus, Henry B.

Illinois Institute of Technology.

in Purdue Noise Control Conference, 1971, Pro-
ceedings pp.242-245.

An analysis of successful noise legislation in
cities that have had an early history of noise con-
cern. The different approaches of Memphis,
Chicago and other cities are discussed. In Memphis,
the basic type of nuisance law has proved to be a
successful noise control ordinance due to the sup-
port of the citizens, whereas elsewhere the same
type is mainly ineffective because of the difficulty
of enforcement. Chicago has used an objective
noise ordinance that limits industrial noise. This
type of legislation is more easily enforced because
it deals with a stationary source that can be more
readily measured and analyzed. The widespread
use of the A-weighted sound pressure level as a
standard in legislation is evaluated and found to be
effective. Chicago’s current attempt to approach a
desirable state over a period of time involves a
comprehensive program covering a variety of noise
sources. Building codes are also seen as an effective
means of implementing noise control.

7050 NOISE REGULATION IN BRITAIN.
Taylor, Rupert.
in International Conference on Noise Control
Engineering, 1972, Inter-Noise 72 pp.28-30.

A survey of the current basic types of laws
relating to noise abatement. The Noise Abatement

Act is general, while statutory regulations deal
with vehicle noise emissions. There is a substantial
body of case history and precedent concerning
noise as a form of common law nuisance. The
pertinent laws, however, are universally regarded
to be unacceptably weak. The Noise Abatement
Act lacks provisions for its enforcement other
than making noise a statutory nuisance so it can
be dealt with in the same way as other nuisances.
The penalty fines, however, are too low to discour-
age repeat violations. New proposed measures
include the design of Noise Abatement Zones
which are intended to halt the rise in noise levels
and to gradually decrease them by setting target
levels. Traffic noise is to be attacked on a plan-
ning level rather than a legislative one. Currently
only new vehicles are subject to control and in
addition, regulations are too complex to be
adequately enforced. A cheap noise measuring
device is needed to aid in implementing spot
checks. A status noise test is also needed for
diesel powered vehicles as a standard part of an
annual roadworthiness check or in spot checks.
The statutory legislation needs to be strengthened
as well, because there is a lack of laws concerning
hearing damage. However, despite this, noise
control is now being achieved to a considerable
degree, because 90 percent of nuisance cases are
dealt with by local authorities on some form of
informal basis and with relative effectiveness.

7060 TRAFFIC NOISE LEGISLATION IN EU-
ROPE.

Alexandre, Ariel.

Organization for Economic Cooperation and Devel-
opment.

in International Conference on Noise Control
Engineering, 1972, Inter-Noise 72 pp.23-27.

A survey of the international regulations adop-
ted in parts of Europe for motor vehicle noise. In
1972, the Common Market countries put into
effect standards derived from International Stan-
dards Organization Recommendation No. 362. The
permissible levels are equivalent to U.S. levels of
78 dBA at 50 ft. for private cars, 85 dBA for
trucks and buses of less than 200 DIN HP, and 87
dBA for trucks and buses with more powerful
engines. The United Kingdom has announced
1975-76 goals of U.S. equivalents of 75 dBA for
cars, 81 dBA for commercial vehicles of less than
200 HP and 84 dBA for more powerful commer-
cial vehicles. These standards are lower than the
Common Market’s and a difficulty might arise
when the U.K. joins the Common Market and is
obliged to allow import of vehicles that reach only
the lower standards. The U.K. is also financing a
*“Quiet Truck” research project with the goal of
75 dBA (American level) which would make trucks
quieter than the ISO quiet cars. The ideal objec-
tives of noise measurement procedure, in general,
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positive efforts to assure development of a new
technology in the public interest. Currently the
situation is evolving as new environmental codes
are being implemented. A review is made of cur-
rent attitudes involving advancing technology and
social values. The constitutional framework for
the allocation of governmental power with respect
to transportation systems planning is studied along
with the extent to which the noise factor is con-
sidered in the assessment of highway projects and
vehicular operations. The history of the Federal
governmental assessment of the aircraft noise
problem is reviewed, along with an explanation of
how current regulations evolved. A discussion is
given of the critical assessment factor in planning
which focuses on the social benefits of noise
abatement.

7240 CONTROL OF NOISE THROUGH LAWS
AND REGULATION.

Kaufman, James T.

in Noise as a Public Health Hazard
American Speech and Hearing Assoc.
pp.327-341 36 refs.

A discussion of noise control through Federal,
state and local legislation and case law. Noise
control, in this context, can be considered in three
parts: 1) the rights of a complainant against the
noisemaker; 2) the duty of a noisemaker to a
complainant; and 3) the relationship of Federal,
state, and local legislation and case law to achieve-
ment of a proper balance between the first and
second considerations. Special emphasis is placed
upon legislative approaches to the control and

1969

abatement of aircraft, highway and general commu-
nity noise. Conclusions reached include: 1) Each
noise regulation, whether local, state or Federal
should be interpreted with regard to other existing
noise regulation, and not in a vacuum; 2) If air-
craft noise abatement is to be successful, ultimate
Federal responsibility is necessary; 3) When con-
sidering noise pollution, regulation is really second-
ary to the basic need for noise reduction and
control at the source, which should be a cooperative
effort of government and industry; 4) Any regula-
tion controlling noise should include quantitative
measures or standards based on scientific experts;
5) In balancing the rights of an individual disturbed
by a particular noise against a government author-
ized activity causing noise nuisance and deemed
essential and free from negligent operation, the
government activity will prevail. Recoveries against
the government for nuisance will be broader under
states with constitutions containing language for
compensation for damage.

7250 GUIDELINES FOR THE PREPARATION
OF A MODEL NOISE ORDINANCE.

Bragdon, Clifford R.

Georgia Institute of Technology.

in International Conference on Noise Control
Engineering, 1972, Inter-Noise 72 pp.41-43 2
refs.

A survey of the work of the Working Group on
Measurement and Evaluation of Community Noise
of the American National Standards Institute. The
basic project is the drafting of guidelines for the

preparation of a model noise ordinance whose
provisions are to protect inhabitants from any
noise interfering with human activity. A need is
seen for guidance in this area because only 40
million people are covered by a proportionally few
ordinances. The utility of these ordinances is
questionable since they tend to lack acoustical
criteria or standards, or are practically unenforceable.
In addition, the provisions of many noise ordi-
nances often are not current, or they contain
requirements that are preempted by state or
federal jurisdictions. The document in preparation
seeks to cover these needs. Among the general
provisions is enough information to enable a
governing body to understand the extent of the
general community noise problem, acoustical
instrumentation, acoustical measurement and
criteria, administration requirements, enforcement
and implementation. Specific provisions deal with
1) Noise impact, hazardous and nuisance effects;
2) Acoustical instrumentation, sampling methods
and maintenance; 3) Acoustical measurement and
procedures for mobile and stationary sources;

4) Acoustical criteria, including Federal and state
standard preemption and zoning ordinances;

5) Enforcement and administrative procedures;
and 6) Variances and permit procedures.
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proper balance is achieved between environmental
protection and the need to provide safe and
efficient transportation. The procedure of pre-
paring the standards with repeated review by
affected groups is discussed. The fundamental
goals of PPM-90-2 are to require: 1) a thorough
analysis and assessment of noise effects on Federal
highway projects; 2) incorporation of noise abate-
ment measures into those highway projects where
they will be effective; and 3) creation of local
awareness that future development of currently
undeveloped land should be compatible with noise
considerations.

7290 NOISE CONTROL ON THE LOCAL LEV-
EL.

Fredrikson, Harold M.

Archives on Environmental Health V.20 N.5
May 1970 pp.651-654 10 refs.

A review of the types of legislation, past, present
and future, which are available for noise abatement.
In the past, noise abatement has been attempted
via 1) the public nuisance statute or ordinance;

2) the private action to restrain or seek damages
from the offending source; and 3) indirectly, the
use-by-category type of zoning ordinance restric-
ting land use by area, to some form of residential,
commercial, or industrial use. It is apparent that
neither enforcement of the public nuisance ordi-
narnce nor private access to courts will have much
effect in halting the growing increase of urban
noise. The current approach is specific legislation
indicating allowable noise levels in decibels for
different noise sources. The decibel measurement,

although it measures the intensity or pressure of
sound, does not take into account frequency of
pitch, which is an important annoyance factor.
If the decibel limit approach to transportation
noise is used, there will have to be a trade-off of
the extent to which equipment can be quieted
with the allowable level beyond which noise be-
comes intolerable. Local units of government are
seen to have inadequate resources to legislate
against all aspects of the noise problem, which
necessitates cooperation of local, state and Federal
governments.

7300 THE OBSERVABLE EFFECTS OF STATE
MOTOR VEHICLE NOISE LIMITS.

Dietrich, Chartes W. and Warren M. Heath.

Bolt Beranek and Newman, Inc.

in National Conference of Noise Control Engi-
neering, 1973, Noise-Con 73 pp.9-13 8 refs.

The description of a methodology that attempts
to quantify the noise limit benefits which result
from enforcement of vehicle noise regulation. The
results of several surveys conducted by California
and Washington enforcement agencies are compared
to include the benefits of noise limits which are
most readily seen for trucks, the most common
loud highway noise sources. Enforcement of
operational noise limits in California has signifi-
cantly reduced the number of loud (93-100 BA)
“heavy duty” trucks. Operational noise levels of
“all trucks” not just “heavy duty” tend to be the
same in states with and without noise limits.

7310 REGULATORY APPROACHES TO CON-
TROLLING RAIL RAPID TRANSIT NOISE.
Knight, Kenneth. .

De Leuw, Cather and Co.

in International Conference on Transportation and
the Environment, 1972, Proceedings. pp.370-380
5 refs.

A survey of the feasibility and the need for
regulatory approaches to controlling rail rapid
transit noise and available alternatives. Many tech-
nological advances are seen to have been made in
the field of rapid transit design, construction and
maintenance. These are generally incorporated
into second generation systems thus counteracting
the trend toward noisier systems caused by
increases in speed and size of transit vehicles. Sur-
veys indicate that noise is the most uniformly
important problem of existing systems, and is the
most frequently community complaint against
first generation systems. To rectify the noise and
vibration problem of the first generation systems,
further research and financing by the Federal
government is seen to be necessary. Voluntary
standardizations of noise control specifications
such as the design guidelines being worked on by
the Institute for Rapid Transit, are seen to be pref-
erable to the possibility of Federal standards.
Mandatory controls on the manufacture of new
equipment could be introduced as well. Joint
efforts of industry and government should be made
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7430 NOISE STANDARDS AND PROCEDURES.
U.S. Federal Highway Administration.
FHWA-EIS-72-02F Nov. 1972 202p. refs.

A survey of the impact of implementing high-
way noise standards. The effects of Federal High-
way Administration’s (FHWA) PPM-90-2 and
accompanying Noise Standards are specifically
reviewed and commented upon by a variety of
Federal, state and local agencies. The standards
provide for a weighing of the costs of noise abate-
ment measures on a case by case basis. A specific
factor to be considered is the need for additional
land to serve as buffer strips and the cost benefit
aspect of this is a major consideration. This will
insure a weighing of the use of resources against
the benefits achieved. [t is possible that the stan-
dards may lead to more land being required for
future highways. The major part of the report
consists of responses and constructive criticisms.
Some of these point out that the acceptable noise
levels of the standards are, in some cases, higher
than those provided by H.U.D. or E.P.A.

7440 STATE STANDARDS, REGULATIONS,
AND RESPONSIBILITIES IN NOISE POLLU-
TION CONTROL.

Tyler, John M., Lloyd V. Hinton and John G. Olin.
Journal of Air Pollution Control Association V.24
N.2 Feb. 1974 pp.130-135 refs.

A research study which developed the basis for
the State of Minnesota pollution standards and
regulations. Comprehensive noise standards are
developed for all sources of noise, including air-

ports, highways and industrial sources. Two of the
three dimensions of noise, intensity and frequency,
are measured by the use of the unit dBA, whereas
the third dimension, duration, is measured by use
of the temporal distribution, expressed as Lx,
where x is the sound pressure level in dBA ex-
ceeded x percent of the time. Standards are
established for 5 zones: 1) residential-single fami-
ly; 2) residential-apartment, public buildings;

3) commercial; 4) manufacturing;and 5) indus-
trial. The Lx standards apply to most noises
including industrial and highway noises. Aircraft
noise and impulse noise standards are also dis-
cussed. The instrumentation plan is scheduled in
6 phases: 1) Map drawing of existing zoning,
existing land use and proposed future land use;

2) Incompatibility analysis, to determine areas of
concern; 3) Short-term noise limits and zoning
plan; 4) Long-term noise limits and zoning plan;
5) Measurements and instrumentation; 6) Imple-
mentation of long-term noise reduction.

7450 THE USES AND ABUSES OF CODES AND
STANDARDS.

Yerges, Lyle F.

Sound and Vibration V.8 N.4 April 1974 pp.
12-15 4 refs.

The purpose, production and essential elements
of good codes and standards concerning noise are
reviewed. Any standard difficult to understand,
expensive to enforce and not truly expressing the
consensus of those affected is seen to be worse than

useless because it might make inaccessible the com-
mon law remedies otherwise available for the abate-
ment of nuisances. Essentials of good codes and
standards are 1) Do they fill a real, important,
immediate need? 2) Will the code or standard
promote the health and welfare of society? 3) Can
the purposes of the code or standard be clearly and
realistically defined? 4) Are the codes readily
enforceable? 5) Are the effects of the codes and
standards worth the cost and effort involved in
writing, promulgating and enforcing them?
Examples are given from state and federal regula-
tions to illustrate workable and unworkable stan-
dards. When simple effective standard procedures
involving ordinary competent technicians are seen
to be not adequate to assess a noise situation, it is
doubtful whether any code or performance stan-
dard can cover the situation.

D. IMPLEMENTATION OF NOISE CONTROL
AND ABATEMENT PROGRAMS 7610-7690

7610 DEVELOPING A STATE-WIDE NOISE
CONTROL PROGRAM, THE ILLINOIS EXPERI-
ENCE.

Moore, John S.

in International Conference on WNoise Control/
Engineering, 1972, Inter-Noise 72 pp.19-22.

A description of the functions of the Illinois
Pollution Control Board, the Illinois Environ-
mental Protection Agency and the Illinois Institute
for Environmental Quality. The Control Board is
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for a stationary cab noise inspection are detailed.
Inspection enforcement procedures for exterior
noise levels are described, including the use of
general purpose sound meters. Data collected by
the Bureau is used to insure that Federal standards
are not proving unreasonably restrictive to inter-
state commerce. At the same time this data will
contribute to the creation and enforcement of
more improved noise emission standards.

7650 EXPERIENCE OF LOCAL AND STATE
GOVERNMENTS IN CONTROL OF ENVIRON-
MENTAL NOISE.

Coates, Vary T.

George Washington University.

in International Conference on Noise Control
Engineering, 1972, Inter-Noise 72 pp.13-17.

An outline of the regulatory structure for noise
control at state and local levels, with emphasis on
the general effectiveness of noise control legisla-
tion. States are seen to be using increased technical
proficiency in evolving noise control programs,
but lack effectiveness in controlling vehicle noise
because of technical, legal and financial constraints,
and are generally preempted from dealing effective-
ly with aircraft noise. City ordinances in general,
are still technically deficient in controlling noise
from all sources. Difficuities lie in formulating
feasible criteria, in budgetary constraints, in
technical difficulties in monitoring, and in admin-
strative and personnel weaknesses in enforcement.

Courts are seen to become increasingly involved in
the controversies over noise, but in general,
private suits for money damages have not accom-
plished a great deal of noise suppression. If this
situation changes, local governments themselves
suffer serious financial losses. The most promising
outlook is for control at the source, as the federal
government sets standards for a wide range of
noise-producing equipment; and for more rational
and effective control at the operating level by
local governments.

7660 RESULTSOF A SURVEY OF MUNICIPAL
NOISE ORDINANCES IN NORTH CAROLINA.
Royster, L.H. and C.E. Scott.

North Carolina State University.

in National Conference on Noise Control, 1973,
Noise-Con 73 pp.33-35.

This North Carolina survey was intended to aid
in the development of objective noise criteria for
residential, industrial, and residential-industrial
boundaries. 500 local governing bodies commented
on existing local noise problems. With the General
Nuisance Ordinance as a standard, an analysis of
different local ordinances, which attempted to
define objective criteria, revealed a definite lack of
knowledge in the acoustics area. There seems to
be a lack of seriousness in enforcing some existing
regulations and it is obvious that the state govern-
ment is going to assume the major responsibility
for developing realistic and effective criteria and
assisting in the training of local personnel in the
procedures of developing effective and enforceable
noise ordinances.

7670 STATE AND MUNICIPAL NON-OCCUPA-
TIONAL NOISE ABATEMENT PROGRAMS.

U.S. Environmental Protection Agency, Office of
Noise Abatement and Control. Dec. 1971 14p.
NTID300.8.

A report on state and municipal government
non-occupational noise abatement and control
programs prepared from information obtained in
response to a questionnaire disseminated by the
Environmental Protection Agency (EPA). Each
state and 153 cities having populations in 1970, of
100,000 or more, were included. Information was
requested concerning the level and scope of exist-
ing and planned noise abatement and control
programs. A description of each responding
governmental agency’s programs is included, along
with individual opinions on what additional sup-
port programs could be developed by the Federal
government.

7680 STATE AGENCY/LEGISLATIVE NOISE
CONTROL INTERACTIONS IN FLORIDA.
Winn, Stanley.

Florida Dept. of Pollution Control.

in National Conference on Noise Control, 1973,
Noise-Con 73 pp.14-19.

A discussion of Florida’s recent public and
legislative interest in noise control, and its evolu-
tion from motor vehicle noise legislation to current
comprehensive noise abatement laws. The inter-
actions of several state agencies are discussed in
regard to their various noise control responsibilities.
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divides it into point sources, with a power level
defined in each source for car and truck noise.
The noise level heard at a location near the high-
way is determined by adding the contributions
from all the point sources. From results presented
in a graphic format, it is easy to recognize areas
along the freeway route which will be exposed to
high levels of noise. Areas are categorized into

1) no impact, 2) minor impact, and 3) significant
impact areas. A variety of measures is then con-
sidered including depression or elevation of the
highway, relocation of a ramp, uses of braided
ramps, or even realignment of main lanes of the
highway. Many times it is economically feasible
to use noise barriers along a section. In some
situations, the cost of noise control is totally out
of proportion to its benefits, and visual impact
caused by barriers would cause more objection
than the noise level. It is then not always feasible
to decrease traffic noise to levels which would be
satisfactory to all residents and compatible with
all land use. Successful planning of a highway
section adjacent to a school is seen in the use of a
barrier that could be used for school sport activi-
ties. It is possible that motor vehicle noise will

be lowered at the source by regulations and high-
way noise will be lower than that predicted on 1972
vehicle noise characteristics. Therefore current
highway planning might result in even lower noise
levels than expected.

7830 A REVIEW OF THE BACKGROUND,
PREPARATION AND USE OF ENVIRONMEN-
TAL IMPACT STATEMENT.

High, Dean M,

Engineering-Science Inc.

Journal of the Air Pollution Control Association
V.24 N.2 Feb.1974 pp.111-114 6 refs.

A review of the general problems associated
with environmental impact statements from the
viewpoint of one who prepares them. Particular
reference is made to court cases involving the
National Environmental Policy Act (NEPA) and
to the August 1973 guidelines issued by the Coun-
cil on Environmental Quality (CEQ). Questions
explored include: 1) Which federal actions require
an EIS? 2) On what substantive and procedural
grounds can an EIS be challenged in court?

3) Which social and economic factors not directly
related to the physical environment should be
included in the EIS? 4) How far must agencies

go in investigating alternatives to a proposed
action? 5) How far should one go in balancing
costs and benefits to the environment? and 6) How
can public participation be maximized?

7840 TRAFFIC NOISE ABATEMENT RESPON-

SIBILITIES OF STATE HIGHWAY DEPART-

MENTS.

Cohn, Louis F.

Kentucky Dept. of Highways.

in International Conference on Noise Control Engi-

neering, 1972, Inter-Noise 72 pp.210-213 refs.
A discussion of the short and long range

results of Federal Highway Administration’s

PPM-90-2, by which a state is eligible for
Federal aid, only if it has a functioning and
effective state noise abatement engineer. Guide-
lines are provided for environmental impact
studies for Federal projects, and specifically,
noise impacts must be included. An inter-
disciplinary state team is required with at least
one noise abatement engineer. Difficulties have
arisen because of the scarcity of graduates in
environmental noise control, so most state high-
way departments have resorted to the retraining
of civil highway engineers on their staffs. Mini-
mum equipment required is a sound level meter
and a calibrator, and the state of Kentucky
estimates that enough equipment to monitor all
relevant projects in the states will cost less than
$10,000. A state is also required to make
predictions on future traffic levels that will
exist in the design year of a project. The
National Cooperative Highway Research Program
Report 117 “Highway Noise-A Design Guide for
Highway Engineers” is recommended as a design
guide that can be used to predict noise level
contours. The suggested numerical limits given
by FHA are seen to be workable after adjust-
ment was made to 70 dBA for noise impact on
residences and noise-sensitive areas.
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assist city, regional and state planners in locating
acceptable facilities, industries, and activities in
airport vicinities. The priorities of the FAA are
safety first and noise second in the handling of
aircraft traffic. Other publications such as FAR
Part 47 “Objects Affecting Navigable Airspace,”
establish standards and procedures for the iden-
tification of obstructions in the navigable airspace.
Although noise is the primary consideration in
this report, land uses that adversely affect flight
operations are pointed out. Data were obtained
from operations at 120 airports in the U.S. and
Canada. Actual experience with noise and hazards
obtained from investigating a large cross section of
airports, aircraft traffic, operating conditions and
geographic surroundings is detailed. In-depth
treatment is given of the noise problem, individual
land use, and zoning practices.

8040 CONTROL OF HIGHWAY NOISE.
Goodfriend, Lewis S.
Sound and Vibration V.1
15-20 26 refs.

An examination of highway noise using the
systems-analysis approach. The factors are separa-
ted into source, path and receiver. The source
must include the vehicle and the vehicle-road
interface. The path is the radiation of the noise
from source to the receiver or auditor, who can be
anyone affected by the noise. Acoustical factors
taking into account these interactions are consid-
ered with a concern for planning and regulation.
Conclusions reached include 1) distance is most

N.6 June 1967 pp.

effective in reducing highway noise; and 2) cuts,
barriers and buffer zones are only effective if they
efficiently intercept the line of sight from source
to auditor. In addition, the direct effect of high-
way noise is most directly measurable when inter-
ference with communications occurs. The design
guides for highway noise in relation to existing
communities are currently available but too often
neglected by highway planners and engineers.
Enforcement of existing muffler and noise regula-
tions and the development of enforceable codes
will in themselves help to reduce highway noise
and will permit accurate highway design data.

8050 ESTIMATING TRAFFIC NOISE LEVELS
AND ACCEPTABILITY FOR FREEWAY DE-
SIGN.

Colony, David C.

University of Toledo.

in Highway Research Record 305

National Highway Transportation Board, Washing-
ton 1973, pp80-87 b refs.

A description of a simple probability model for
traffic noise generation. The highway designer can
estimate noise levels by using the amount of traffic
volume and percentage of trucks together with the
mean noise level for a single truck either estimated
or measured at similar location. This model can be
used to predict maximum noise levels in a residen-

tial area. The need for this type of predictability
is seen in the results of a survey made in the
Toledo area. Results show that realtors estimate
that the proximity of a freeway could reduce the
sale price of a typical residential property by 20 to
30 percent. Home-owner interviews showed that
of those who live immediately adjacent to an urban
freeway, two out of three would not choose such
a location again. Results of the home interviews
are used in connection with measurements of per-
ceived noise level in an attempt to develop an
acceptability index for traffic noise. This is then
incorporated into the model to give an indication
of probable effect of a proposed highway project
on a neighborhood. The incorporation of noise
control features of highway design can then be
justified financially when a specific negative value
can be placed on noise.

8060 FUNDAMENTALS AND ABATEMENT OF
HIGHWAY TRAFFIC NOISE.

Anderson, G.S., L.N. Miller and J.R. Shadley.

Bolt Beranek and Newman, Inc.

U.S. Federal Highway Administration, National
Highway Institute DOT-FH-11-7976 June 1973
PB222203.

A text to aid the highway planner in noise
abatement. The fundamentals of sound are covered
including acoustic terminology, basic relationships
of sound, outdoor sound transmission, and a brief
review of certain aspects of human response to
noise. Noise data of automobiles and trucks are
classified into individual discrete sound sources.
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used as verification of the numerical values and
descriptors used in the CNR and NEF zones for
various acceptable land uses. Part 2 interprets the
noise exposure due to aircraft operations as ex-
pressed in NEF values in terms of estimated impact
on land uses. Assessments of land use compatibili-
ty, based on NEF values, are given for different
land uses in order to provide guidelines in land use
planning, zoning, development and construction.

8120 NOISE POLLUTION ANALYSES FOR
HIGHWAY ALIGNMENT SELECTION.

Shuster, James J. and C. Michael Kelley.

Villanova University.

in National Conference on Noise Control Engi-
neering, 1973, Noise-Con 73 pp.105-109 .

This study investigates the current and predicted
levels of noise pollution on four potential align-
ments within an approved corridor-design location
for a new expressway in suburban Philadelphia.
The intention is to determine quantitatively both
the current and the future impact of the proposed
alignments on the noise environment, and to
predict the future noise levels for the estimated
time of completion plus 20 years for all alterna-
tives. The predicted noise levels are then examined
to see if they meet current standards and guidelines
both Federal and state. The methodology and
apparatus for field measurements is described
along with the usage of a Simpson Sound Level
Meter. A determination is made of the most quiet
alignment as concerns its impact on the existing
environment.

8130 PLANNING FOR COMPATIBILITY OF
AIRCRAFT AND ENVIRONMENT.

Einsweiler, Robert.

in SAE-DOT Conference on Aircraft and the
Environment, 1971 pp.64-70.

A discussion of the different factors involved in
ideal airport planning. Four viewpoints are sug-
gested as being equally important in the planning
process; 1) the comprehensive-functional balance
in planning; 2) the federal-local balance; 3) the
user and non-user considerations; 4) the goals of
public and private interests. The conclusions
reached from an analysis of these factors indicate
that airport system and location decisions should
be made by agencies specifically charged with
balancing of various interests rather than by air
transportation agencies which function at various
levels, local, state and federal. The metropolitan
level is the one where the diverse interests appear
to be best balanced, and should be the level where
airport planning should take place. The agency
itself should be geared to a balancing of the diverse
interests and not be a representative of any one
factor.

8140 SELF DEFENSE AGAINST SURFACE
TRANSPORTATION NOISE.
Veneklasen, Paul S.
in International Conference on Noise Control Engi-
neering, 1973, Inter-Noise 73, pp.201-209.

An analysis of the various options to combat
highway noise and ways to improve the specific
methods. The three main techniques are indicated

to be: 1) legal enforcement to decrease noise at
the source; 2) improved highway design; and

3) building design. In the area of improved legisla-
tion, a prime need is truck noise regulation on a
Federal basis, because most of the vehicles which
create the most annoying noise pass freely through
states with differing standards. Highway design is
discussed in relation to the use of noise barriers.
Surveys indicate that continuous noise barriers may
raise the cost of the highway by 5 percent. The
possible use of restrictive zoning is also considered.
A major alternative is shown to be improved
building design adjacent to highways. Innovative
planning of a residential development is proposed
with the use of a C shaped form, which is itself an
integrated architectural noise barrier. The building
itself shields the interior of the C from highway
noise. The building side towards the highway must
be soundproof and of adequate acoustical design.
A continuous development of C shaped buildings
would improve noise reduction for the community
behind it. Utilizing this type of planned develop-
ment, it would not be necessary to zone out
residential construction or noise-sensitive buildings
from the large areas adjacent to highways.

8150 TOWN PLANNING AND TRAFFIC NOISE.
Hewling, Michael.

Newcastle (Eng.) City Planning Dept.

Applied Acoustics V.2 1969 pp.247-257.

A discussion of traffic noise and planning for
the planner and the architect who have little knowl-
edge of the characteristics and the behavior of
noise or the techniques needed for its evaluation.



ur SMOpUIM 9[qnop 10 peol ay) Jo a3pa a1} Suore
s1al1req 1aylaym ‘ojdurexs 104 -pajear} aq pinoys
SBAIE JUAISJJIP MOV 2pI0ap O] 2pBUI 9q UIY] UED
Jusussasse jutod-AqQ-juiod ¥ "UMOUY 219UM ‘S[IAI[
juarquure juasaid pue suip[ing Aq Suipjarys ‘sinoj
-uod punoig [eInjeu 3y} ‘SoUE[ JO IaquINU 1} ‘peOI
213 Jo uorssardap 10 UOIIBAS[A SB §I010B] UINS JUNod
-0B 0JUi JUIyEe] PuUB UOTIBULIOJUT S[QE[IBAR UO PaIseq
‘sAemIiolowr oY) JUO[E SaUI] INOJUOD SSIOU MBIP 0] SI
Apnis jo poylauwr a[qissod e ‘sAemIojowr pasodoid
Jo aseo ay3 u] -sesodind Suruuerd 103 Junodde ojul
uaYe] 9q ISnui 1By} ‘ssiou dijjer} AemIojown A[re[n
-o131ed ‘as1ou O1jJeI1 JO SI0JIB] YY) JO MBIASI Y
‘Ly9-ep9dd
[961 AeN buruuelg pue a8inyaeliydly  [eidij0
‘UBN|NA ‘H'D pue 'y ‘uosuaydalg
"ISION LSNIVOV ODNINNVId Nvadn 0818

*S[9A9] as1ou Y31y 9y} JO yonur I0J juUnod

o' yoIym ‘safueyd 1ead pue syie)s ‘sdojs pasnpal
UM O1jJeI] ISY)OOWS Ul s3[nsai Affensn ing ‘eare
15818] B 10A0 S[9AQ[ asiou peaids os[e Aew Furuapm
peoy -asiou 03 aInsodxe 19)10Ys Ul Fulj[nsal
‘o1jye13 9y} 23Ipadxa [[IM Ing ‘[9A9] astou oy} peaids
ABW SUI9YSAS ABM-2U() "POUIWEXS SI S[9AQ[ IsIOU
U0 SuluapIM-pPBOI JO §109]]8 9} PUE SAWAYDS Aem
-3U0 JO UOl1oNpoIIUl A1) ‘SpeOI JurIsTxo U] “Aem
-peo1 a1} 01 juadelpe sSurp[ing jo uolie[nsul oy} (4
{SU9910§ SSIOU JO U001 ) (¢ ‘[ouun) 10 3um)
-}Nd B Ul PBOI 9} JO UOIIONIISUOD ay) (7 ‘SIallieq
eo1sAyd SurisTxs Jo 1UNodI9e. a¥e) 03 91N0I 9]

Jo uon9[as (1 apnpoul pinoys sAemiojow anjinj

Jo Sutuuelq -sejeunopaid asiou surdus ‘oryjen
UMO) [BULIOU UI ‘19A9MOY “juepiodun auiodsq
aSI0U JIWEBUAPOIaL PUB 311} Yl0q Usym ‘paads 1se]
e 1 Sutaour sa[dIyaa £q pasnpold sI asiou oy} ‘osed
1213®[ 3y} UI “1BY} aQ O} Uaas SI d1jje1) Aemiojow
PUE O1jj&I) UBQIN WOIJ aSIOU UM 30UDISJ
-JIp 215BQ Y], ‘PAUIWEX3 918 SAEMIOIOW ZUIISIXd
WO1j SJUSUIINSBAU PUE ‘aIning sy} 10j jueliodun
2Q 0} Ua3s SI S[2A3] 3SIOU 2INPaI 0] 19pI0 UI SAeMm
-1030W ueqIn jo uSisep oy, ‘peads pue sjusipeid
JO §192]J0 a1} 3Ie SB ‘PassndsIp ST S[oA9] asiou Y3y
01 SunNQrIIUod UT $asNQ PUE $I11I0] JO ddueIodun
AL, "JUSUIUOIIAUS 31) UO 3SIOU JIJJeI} JO §303]J0
a3 a3e8nrw o3 Sutuueld yum Suope AaAIng oSION
UOPUOTT 93U} JO SINSAI 9y} JO SWIOS JO AdAINS Y

'S}81 07 ¢9¢-LyT dd

8961 C'N LA Uomeiqip pue punos 4o [euinor
“youetg 21411UB10S ‘|IDUNOY) UOPUOT] Jaleal)
UBYINA "H'D PUB Ty ‘uosuaydalg

‘3SION 2144VHL 0L18

‘sos19ABI) AemySiy ay 1ey) eale Jo adAy

ay} pue uonoas Aemysry jo adA3 a1y 01 30UI3J31
UM ‘opBU ST S2INIBIJ 859U} JO SSOUIAIISJJ3 o)
JO JUSLISSASSE SAIIB[A1 Y 'SUOII09S PI[[L JO SN 1))
PUE ‘SUOID3S IND JO asn ‘SUOIIOAS ABMUBIY PIIBAJ[S
Jo osn ‘Surdeospuey ‘siatiieq pue s[fjem 3urpnjout
‘passnosip ale saInjes} udisop oyyroads ojur pajerod
-105U[ S[OIJU0Y aSION “pUNos 0} SUOIIIBAI UBWINY
Suriea jo aurjino ue yyum Juofe ‘opew s punos
Jo juswainseaw [eo1sAyd jo spoyjeur oiseq 9y} jo

MITAIPA0 UY °SBalE 33Inb 0] jusoefpe paredo] Ajqe
-proaeun a1e sAemydny 1ofew usym Aresssoau Aj1e[n
-onaed SI UOIIONIISUOD U] [0IIUOD asiou 1oj Sutuueld

‘Buruuerd aaryeao pue asn pue| 03 diysuoriejal
s)1 pue asiou AemySIY pue 193135 JO MAIAAI Y

‘6EY

-LZy'dd B96L AINT &N EZA Aa3ienp oijjel]
N uoling ‘uoixes

"3SION O1d4vdl 0918

‘smopulm paze[d sjqnop Sutuado-uou pue suejd
100[j Te1oads yim asiou AemIojowr jsutede siall

-18q d1j10ads SE S)TUN [RI}UAPISAI A10)S § JO UIsap
a1 apnyour seare mau ui Suruueld jo saInjeay 1e|
-notiIed “pausdisap aq UBD SB JUSWIUOIIAUS [BIDIJAUI]
JSOU 3Y} JO UOIIB3ID 3y} Ul PaIapISuod os[e st Aem
-1030UI 3y} UO ISHI0JOUI dYJ, aSIoUu AQ PaloajJe 15ed]
$oSN 0} PaIoLIIsal ST Aemiojow aifj 03 jusdelpe asn
pue] -uetjsopad ay} 10J SPIBPUBIS [BJUSWIUOIIAUD
1s9ySiy sy} Sururejurew uo sI siseydius o) a1aym
BaIE [BIJUID 31} WIOI] O[}JBI] INO S33e) SABMIO)Owr
Jo urayed ay], ‘sAemiojow pue speol ueqin [ed
-foutid jo seInol oy} Suoje pue $19311S Pasn AJiaeay
07 u2A1g st uorjusiie [eroads a1oym ‘pueuy ‘a[Ises
-MapN ur uaas si astou 103 Suruuerd jo Aydosojyd
3y 11 9onpa1 01 AI1BSSa0aU SUBIUI 31 pue uIp[ing
[enpIAIpUT UB Ul pajoadXa aq ued JBY) 3SIOU JO
Ayisuaiut Jo a3uer oY) ssosse 0] (£ USY) pue ‘asiou
Jo Ansuajur ay} pue ‘spotiad yead ay) ‘Sa[OIYA

Jo Xtur ay) ytm Suoje o1jJe1) Jo ANSudlUI AInng
9y} (7 ‘eaIe UB JO P[OYSaIY] ISIOU Y] JO [9AJ]

a3 (] SUIWLI3ISP O) AIBSS3D9U ISINJ SI I ‘asiou

0} preda1 ur surejqoid Sutuueld A0 SurzATeue uy



houses would provide a better solution. In some
cases, where two possible alternative routes are
otherwise similar, the effect of noise on environ-
ment may become the deciding factor. Current
noise situations needing special solutions include

the problem of traffic noise effects on tall buildings.

The higher levels in a tall building are further away
from the vehicles immediately below, but the
catchment area from which the noise comes is
greater. Individual vehicle noises tend to diminish
while traffic noise becomes more a steady roar.
On the highest floors, the effect of wind noise,
which, although it may tend to mask traffic noise,
can also become very unpleasant. The design of a
building can be used as a protection against traffic
noise. Although the height of a building cannot
be used as a protection against traffic noise, its
design can be. One example is by the use of podia,
which effectively shield the floors immediately
above them. The particular problems caused by
heliports in built-up areas are also surveyed.

8190 URBAN PLANNING AND NOISE CON-
TROL.

Bragdon, Clifford R.

Sound and Vibration V.7 N.5 May 1973 pp.
26-32 40 refs.

An overview of land use management techniques
for noise abatement. The discussion includes the
use of site design analysis, environmental zoning,
building codes, noise ordinances and Federal
environmental legislation. The need for successful

noise control by planning is highlighted by a survey
of recent successful litigation by citizens or munic-
ipalities against airports. A comprehensive master
plan will attempt to alleviate or avoid noise condi-
tions that lead to litigation. The specific elements
of such a plan usually include the private use of
land, community facilities and transportation,
along with a consideration of potential environ-
mental impacts including noise. The specific fac-
tors regulated by zoning include: 1) Height and
bulk of structures; 2) Land parcels and relative
size of open spaces; 3) Density of population;

4) Use of structures and land for residential, com-
mercial, industrial or other purposes. Zoning
ordinances also can include acoustical criteria that
will regulate fixed noise sources. Planning for
regional transportation noise problems can be
implemented by regional zoning, particularly in
airport environs. Design of ground transportation
systems is reviewed with regard to reduction of
noise. A survey of the construction costs of alter-
native highway designs is given along with the
construction costs of different highway noise bar-
riers. A major element of successful planning is
the continuing incorporation of noise criteria
wherever possible.
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used to establish the lower. Using this technique,
the aircraft approaches on a steeper than normal
glide slope and then makes a transition to the
standard approach path in time to stabilize prior
to the landing. With an ILS approach for compari-
son, the procedure gave a noise reduction of 18
EPNdB at the outer range and 8 EPNdB, 1.1
nautical miles from touchdown. Although the
program is not aimed at passenger evaluation of
the procedure, the onboard observers did not ex-
press any special concern of discomfort during the
two-segment approaches.

9035 FOURTH FEDERAL AIRCRAFT NOISE
ABATEMENT PROGRAM FY 1972-73

U.S. Dept. of Transportation, Office of Noise
Abatement Jan. 1973 79p.

A summary of subsonic and sonic boom research
and development under the sponsorship of the Dept.
of Transportation. Included is an overview of the
historical background of federal involvement in
aircraft noise abatement as well as references to
important legislation. The problem of aircraft
noise and the urban environment is examined, and
the Noise Exposure Forecast (NEF), which was
developed to assist land use planners in defining
noise sensitive areas adjacent to airports, is ex-
plained. Prospects for future abatement of
aircraft noise are examined and found to be
promising as increasing numbers of older noisier
aircraft are retired. The sonic boom phenomenon,
sources of jet engine noise and recent noise tech-
nology are also outlined.

9040 A PROPOSED LITTORAL AIRPORT.
Rettinger, M. and Don W. Green.

in International Conference on Noise Control,
1972, Inter-Noise 72 pp.344-349.

A study for an offshore airport 7.8 miles from
the California mainland which would result in a
99 percent reduction in unwanted aircraft noise,
in comparison with Los Angeles International Air-
port. The estimated cost of the seadrome being
1.4 billion has caused previous proposals to be
only speculative. However, the advent of class
action law suits on the grounds of nuisance, and
continucd emphasis on ecological and environ-
mental protection have caused renewed interest.
The total amount of suits against Los Angeles
Airport in 1972, is estimated at 4.2 billion, triple
the initial cost of 1.4 billion. Relative benefits to
the environment are discussed along with gains
from concurrent oil and natural gas drilling to aug-
ment the initial economic investment. Weather
and climate conditions are seen to be manageable
by present technology. A simultaneous harbor
and docking facility would provide additional
financial benefits while the currently noisy San
Pedro Bay could revert to a quiet coastal environ-
ment.

9050 RECENT ADVANCES IN AIRCRAFT
NOISE REDUCTION.

Skully, R.P.

U.S. Federal Aviation Administration.

in Airports, Challenges of the Future American
Society of Civil Engineers, New York, 1973 pp.
43-53.

A discussion of current methods to lessen air-
craft noise in conformance with the 1970 FAA
noise level requirements for new aircraft. Progress
is seen to have been made when a comparison is
made between the productivity of a plane, the
number of seats, and the total acreage impacted
by the planes at 100 EPNdB and above, for a take-
off and an approach. For the 707 in late 1958,
84 acres were impacted per passenger seat. For
the DC-10 in 1971, the combined impact of each
takeoff and landing is approximately 500 acres,
and the acres per seat total three. In addition to
noise reduction at the source, reduction by opera-
tional procedures has been implemented. Changes
in takeoff and climb as well as the approach and
the landing phases have resulted in lower noise
signatures. Introduced in 1972, a new approach
procedure permits the pilot to commence his
approach in a cleaner configuration; that is, using
a lesser landing flap setting when permissible, and
a lesser approach flap setting throughout the
approach. But using a lower flap setting, drag is
reduced, and a lower power setting is required
which results in lower sound levels. In the 727, a
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overall 7 dB level by a practical retrofit program.
The highway patrol aspect of the program involves
training highway patrolmen and state officials,
and supplying equipment for each state to under-
take effective roadside and certification noise
enforcement programs.

9350 ORIGINS OF DIESEL TRUCK NOISE
AND ITS CONTROL.

Waters, P.E. and T. Priede.

Great Britain, Institute of Sound and Vibration
Research.

in International Conference on Transportation and
the Environment 1972, Proceedings pp.256-272
20 refs.

A discussion of the fundamental origins of truck
noise. The origins of noise radiated by engine
structures are detailed and fully examined including
effects of engine speed, engine size, load, and
individual design. Sources of noise related to en-
gine speed are engine intake noise, exhaust noise,
cooling fan noise, and noise emitted by the engine
structure and certain accessory elements. Sources
of noise related to road speed include part of the
transmission which is not changed by engagement
of various gears, tire noise and dynamically gene-
rated noise. A method of predicting engine noise,
from basic engine speed and piston diameter is
given. Tire noise origins, including the effect of
speed and tire size, and road surface are explained.
Control of truck noise by engine shields and by
changing basic principles of engine design, is com-
pared. Recommendations for quieter trucks

include an emphasis on engine redesign focusing
on limitation of maximum engine rated speed, and
limitation of cylinder bore diameter. This can be
achieved by using engines with a larger number of
cylinders, and increase of engine load, even to 4
times the values used at present in design of engine
structures. None of these considerations are seen
to conflict with economic considerations of design
and operation.

9360 PROGRESS IN THE REDUCTION OF
DIESEL ENGINE NOISE.

Mason, Robert L.

U.S. Dept. of Transportation.

Sound and Vibration V.8 N.2 Feb. 1974 pp.
16-19 5 refs.

An overview of the U.S. Department of Trans-
portation program to research the noise reduction
capabilities of a wide cross section of intake and
exhaust components currently available for heavy
duty trucks and buses. The four basic types of air
intake system configurations used on diesel
powered trucks include 1) exposed air cleaner
with elevated (snorkel) inlet; 2) exposed air
cleaner with integral inlet; 3) underhood air
cleaner with elevated inlet; and 4) underhood air
cleaner with front or side inlet. The noise levels
of these systems range from 79 dBA to 56 dBA for
currently available air cleaners. At these levels air
inlet noise can be considered only a minor contri-
butor to the sound inlet of most current diesel

powered vehicles. The three basic exhaust systems
used on diesel powered trucks include: 1) horizon-
tal mufflers with vertical tail pipes; 2) horizontal
mufflers with horizontal tail pipes;and 3) vertical
mufflers with vertical tail pipes. The lowest sound
levels range from 75 dBA to 80 dBA. The lowest
maximum sound levels are obtained from systems
incorporating vertical tail pipes. Horizontal tail
pipe systems generally produce a 2 to 3 dB higher
noise level than do vertical systems. The informa-
tion is intended to aid vehicle manufacturers,
owners, service organizations, operators and noise
regulation and enforcement agencies on the per-
formance and present state of development of
these components. These data show the difference
in data gathering and presentation between compo-
nent manufacturers. The vehicle manufacturer
and even more important, the replacement
purchaser presently lacks an accurate method that
can be related to manufacturers’ tests.

9370 TRANSPORTATION VEHICLE NOISE
CONTROL.

Franken, Peter A.

Archives of Environmental Health V.20 N.5 May
1970 pp.636-643.

A general discussion of aircraft noise, due to
turbine engines, and automobile noise, due to the
internal combustion engine. Possible approaches
to noise control are discussed, including physical
and operational modifications of the noise source,
modification of the path of noise propagation, and
modification (or relocation) of the receiver.
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that has a noise level high enough to need reduc-
tion; 2) Noise reduction estimates are determined
for specific noise abatement techniques appropriate
for each situation; and 3) The cost data for these
techniques is calculated. This results in the deter-
mination of the minimum cost control options
available for each situation. The calculated costs
are expressed in “cost units” which balance
effective noise reduction against expenditure.
Applications to specific Mass. Bay Transit Authority
situations suggest that 15 to 20 dBA of rail transit
noise reduction for wayside communities is
achievable with present technology on older transit
systems. Similar reductions are estimated to be
achievable in the present railcar and station situa-
tion.

9640 NEW YORK CITY TRANSIT SYSTEM
NOISE.

Gerson, R. and F.C. Hart.

New York City Bureau of Noise Abatement.

in National Conference on Noise Control Engi-
neering, 1973, Noise-Con 73 pp.171-174.

An analysis of the process by which the New
York City Environmental Protection Administra-
tion hopes to set the standards for noise levels in
the rapid transit system. After the sources of the
noise are identified, allowable sound levels and
acoustical performance, based on the largest
economically feasible and available technology,
will be determined. The effects of noise on subway
riders is discussed, as well as the effects on people

living adjacent to the system. These effects include
possible hearing impairment, temporary or perma-
nent, nervousness and fatigue. Current noise levels
are seen to be frequently at 90 dBA and numerous
instances at 100 dBA and above. Noise sources
and solutions are 1) wheel-rail noise which can be
improved by a wheeltruing program to keep wheels
smooth, as well as a rail maintenance program to
keep rails smoother; 2) track bed composition
which can be improved for greater sound absorp-
tion; 3) curve squealing which can be designed for
quieter operation; 4) car characteristics which can
be redesigned for quieter operation; 5) brake
squeal which can be improved by use of the slip-
slide brake system; 6) door mechanisms which

can be improved; 7) compressor noise. which can
be improved by acoustical treatment. Cost should
be balanced against the psychological and physio-
logical tools on humans and the benefits derived
by preventive maintenance.

9650 NOISE IN TRANSIT SYSTEMS.
Huss, Martin F. and William R. McShane.
Polytechnic Institute of Brooklyn.
Traffic Quarterly V.27 N.2 April 1973 pp.239-
253 22 refs.

The article summarizes previous studies that
have shown that rail rapid transit systems in the

other parts of the world are quieter than those of
New York City. The Hamburg (80 decibels) and

Toronto (85 decibels) systems, both of which are
“steel-on-steel,” prove that proper design and
maintenance can provide a pleasantly quiet sys-
tem and, in fact, can be quieter than a rubber-
tired system. The average levels in New York
trains, by contrast, are between 95 and 100 deci-
bels. Some of the techniques used successfully to
reduce noise levels are: sound-absorbing concrete
blocks between rails in stations; lubricated rails
on curves; rubber suspensions on cars; damped and
isolated car body design; continuous welded rails;
special wheels, either damped or resilient; and air
springs. All these techniques can be implemented
now in planning stages.

9660 RAIL MASS TRANSPORTATION SYS-
TEM PLANNING AND NOISE.

Wilson, George Paul.

Wilson, lhrig and Assoc., Inc.

in International Conference on Transportation and
the Environment 1972, Proceedings pp.408-418
17 refs.

A discussion of new high-speed rail rapid transit
system operations and the expected noise levels.
The tested levels are much less than traditionally
expected due to modern design concepts which
include specific features for reducing noise and
vibration. Testing of operational and experimental
rail transit vehicles has provided data on specified
noise characteristics. These can be used during the
planning of transit systems to determine the ex-



10j sjuswiazinbal oy} pue spiepuels OS] Aq paIns

-goul ST ad A} aponyaa [ed1d A} © ‘sal1unod 19¥Iep

uourwo)) ut Apjuaiin) ‘sdoing ur asiou dijjei} jo

joedur a1 20nPaI 0) SAINSEAU [BOO] PUE UOHB[SIZA]
3SIOU JO JUSUIAOIOJUR JUILIND JO MIIAISAC UY

'602-G0Z dd  z/ asioN-483u] Z/61 “Bulisauibuz

JO41U0D 8SION U0 82U8igU0) [euoiieuldiul Ul

‘Juswdo

-jaas pue uollesadoo) 21wouod] JoyuoiieziuebiQ

‘|ally ‘alpuexa|y

"ISION J144VHL 40 1OVdINI

JHL 30NA3YH OL S1HO443 Nv3IdOoHN3 (€86

‘Kem

-y3ry pojeAeI}) AJIABSY B LIOIJ I9LIIRq 3SIOU B Yons
Aq paieiedas ST YOIYM AJTUNUWILIOD B U STRAJ] aSIOU
s[qeideooe a1ow AJerIue)sSqns 10J d[qrsuodsal aq
UED YSNIQIAPUN Y3IM 1S3I0] SNONPIOSP 10 SNOIJJIUOI
19310 JO }[8q 2INJBUI Y °103]J3 POOS 10§ papaau
ANMQISTA 1] OL-0S JO SSNISUSP pue 1} 05-0 JO
s1yB1ay 991} Y3 ‘S}NSal 9]qelfal 9A13 03 painbai st
*33 00T 159y 3¢ jo yadep Sunueg yidsp Bunued
10 1 00T lad uonenuslIe gp § 03 £ WOIJ SA13

0] paInseaur ale 5352103 doap JO YImoI3 [rInIEN
‘y3dap Sunpuerd Jo "3J QO [/uUOKONPAI SIOU IBD IO
NonIl gp §-S SB YOnuI se 9AI8 UBS ysniqlapun pue
$991 [[®} JO UIMOI3 opew-UBUI 3SUAP JO 3[3q B Iy}
PaUILLIS}aP ST 3] "AJUNUILIOD 3y} pue Aemysiy

9y} UdaM}aq YSnIqIapun pue saa13 [[e jo s3unueld
aSUSD PUE 9AISU)IX3 Jo uonisodiaiul sy} Aq apews sl
‘as10U palRIaULg IoIeI}-101081] [asalp A[Ie[notied
puE d[IqowIoIne ajenualie o} duieyje Uy estou
KemySy vo sSunueld jo ssouAno9)Io 2yl Sum

-1919p 0] Y2IBasal JO S}[NSAI 3} JO UOISSNISIP Y

'68L-GgL'dd /6l WIBW EN ETA
U0/138100SSYy [0JIUOD) UOIIN|JO4 41 8yl jo jeuinor
‘pleysan ‘Joylaay

"IJSION AVMHDIH 40 NOIL

-‘VIAvHd NO SONILNV1d 40 S103443 0¢86

‘udisop Aemysiy pasordun y3noIy s3095je asI9A
-pe 9JBUTLUT3 IO SZIWIUILI O} SUOP 9q UBD YON
‘walsAs 9y} Jursn sISLIOIOW JO SPUBSNOY} 3} 0}
gurnuooe 11jeuaq ay} SuLIIPISUOD INOYIIM SJUapIsal
1U20B([PE UO $}99]J2 [BIUSUIUOIIAUY PUE JTUIOUODI
Jo s10108] 9y} 1sni £q UOISISAUOD Aem-3uo ay}

U0 $109]J0 JIJoUaq 1509 9} 1LN[BAd O} IeJun si 3j
*AJ[e1}ueISqNS 3SBAIDUL IO JUBISUOD UTBLIAI SINJBA
Kyadoid ‘sya011s [erpUapIsal uo joeduul [RjUSL
-UOIIAUD 9SISADE a1f} 931dsap 1Y) Pajou ST 1] "S19211S
ABM-2UO UO SUOISN[OUO0D FUTYIBAI UL PAIIPISUOD

S 10PILIOD [BIDISUILIOD JUAIB{PE UB UO UOLSIT
-u09 aAs1ya1 d[ay 01 9esn AeM-aUO 0} PA}ISAUOD SI
19313S [BIJUSPISAI B UIYM PIIJISUaIUI 918 SUOIHIPUOD
[BIUSWIUOIIAUS 9SI9APE 1B} J0B] 3], "papn[oul
oI® SUISISAS IO WISISAS Aem-auo0 © 03 Jusde(pe sjuap
-1S91 [BNJOE JO SUOMIRSY AWOUOI? UBGInN 3y} JO
a[01 9y} (p PUE S[oAd] astou Surpnjout s0udIdjeId
[BIUSWIUOIIAUS (€ 9Sn pUE[ UBqIn pue uoreyod
-suer} (7 ‘suorjeoo] [ernjnoude ururaouco A10eys ([
oIe PaIapISUOD SI0JOBJ 91} FUOUry “SUOIIIPUOD
[BIUSWIUOIIAUS [BIOUAT pUE SPU3I] SSAUISN] ‘ON[EA
Ky1adoid uo joedun oy} Jo apew sI sisA[eue uy
‘poyaur ay} jo Ajjeoroeld sy} uo 9913e sarpnis
K1oeded pue saIpnis Swul} [9ARI} ‘SAIPNIS JUSD
1oy -mo[j 1etpsads ay) jo asnedsq pooyioqysiau
® JO aSIOU D1}jel) [[BISAO JO UOHERIND 9y} SUIuassa]

Ul 9A1}03]J9 9q ued A3y ‘os[y ‘uonsaduod oy

-Je1} SUIAQI[aI JO POYIAUI JUDIDIJa UL [EIIUWIOU0I3

ue Suraq se pazirejoereyo Aprendod are s12911s

Aem-3u() "SUOIIPUOD JUSUILIOIIAUS [BIaUdE pue

sonfea Ay1adoid [erjuapIse1 109jJ& Aoy} Se §192138
Aem-9U0 UO SUOp YDIBaSal A} JO MAIAIAO UY

S}al §/-GL'dd 'EL61 UOL

-Buiysep 'pleog uonenodsuel) Aemybiy |euolien

GOE "ON pleog yaieasay Aemybiy ul

sAemybiH 10 "1daQ e1e15 uebiyoiy

‘||tH Stuua@ pue uyor ‘Apauusyy

'SVIYV TVILN3QIS3H

NI S13341S AVM 3INO 40 §103d443 vl

-NINNOHIANI ANV DJINONODJ3 3IHL 0186

01660186 INFNALVEV
ASION 404 SANOINHOAL YIHLO ‘4

‘aIninj Ieau
a1} 10§ pauue]d 10 asn ur A[JULLIND uorjeliodsuer)
JO SUBaUI 91BUIA)R AU UBL} UOISHIJUI AUNUIUIOD
PUE 9SIOU SS3] 81BAID [[IM YOTYM WIA)SAS uoriepiod
-SUBI} SSBUI B 9Q 0} [erjuajod a1} Sey wa)sAs jisuel}
pidel [1e1 uIapour B ‘[e1aUad U] "Ygp QL P9IdX?
10U 590D [aA9] ead oy} Jt a[qeidadoe AqjeIsuald

SI 1 11q ‘UOISIOap Xa[dwiod B SI Seale [BIIUapISal

ul suorjeIado JISUBI} 3INJONIIS [BLIOR PUE 30BJINS
wolj asI0u juslsuel] Jo A1iqe1dadde 10] BLI9}LI0
9YJ, ‘PAUIUId)AP 2q UED ‘3SIOU JO [OIUOD 3} 10}
PapN[OUI 8q PINOYS YOTYM ‘SO1ISLIIORIBYD WIdSAS
10 $aInjeaj USISSP ‘S, "SWOIIPUOD suolielado
PUE ‘S3[OIYaA ‘saInjonils apisAem Jo sadA) snotrea
10] S[9A3] 9SIOU AJTUNWWIOD 10 9pISABM pajoad



a certificate of conformity are determined. The
noise limits are seen to be not sufficiently low
because too many vehicles are satisfying these
limits. Because Europe is highly urbanized and
vehicles move more and more freely from country
to country, there is a need for uniformity in regula-
tions as well as enforcement measures. Only
Switzerland has maximum noise levels for stationary
vehicles, which are then easily checked by police.
Several countries, including France, Switzerland,
Norway, Germany and Spain, intend to use vehicle-
testing centers built for compulsory periodical
inspections as a means to check excessive noise as
well. Lausanne is an example of an individual

city with a Noise Brigade in the police department.
Their special function is to subjectively decide if

a vehicle is causing too much noise and to stop it
for inspection. France has also instituted 37 noise
squads through the country. City planning and
traffic control measures are briefly discussed,
including the use of experimental traffic screens

in London and Paris. In France, a system of
zoning is applied in new planned towns to reduce
the effect of traffic noise, while in Stevenage,
England, road traffic, cyclists and pedestrians are
equally segregated to the betterment of residential
areas. Vehicle-free zones have been instituted in
some cities as well as night restrictions on through
traffic in city centers. France has also started an
““acoustic approval rating” for public housing
which meets specific standards of internal and
external soundproofing. The builder who meets
specifications is eligible for larger loans to be
advanced as an incentive toward quieter housing.

9840 FREEWAY FENCING AS A COMPONENT
OF NOISE ATTENUATION BARRIERS.
Merchant, H.C. and M.R. Yantis.

University of Washington.

in MNational Conference on Noise Control Engi-
neering, 1973, Noise-Con 73 pp.110-113 15 refs.

A study of the modification of chain-link free-
way fencing into an acoustic barrier. The various
situations under which the modifications would
be feasible are determined by suitable topography
and the height of the existing fence. Tests show
that when an effective barrier height for a partic-
ular site is close to the height of the existing fence,
a minimum amount of treatment would be needed.
A marginal (3 dBA) attenuation of highway noise
could be justified if the treatment is simple and
inexpensive enough. Plywood is suggested as a
possible treatment that could be attached to the
fencing, as it is the least expensive and comes in a
continuous range of thicknesses. In some high-
way noise situations, very thin plywood would be
effective with a savings in cost and an ease in
installation and repair. However, when the pro-
posed barrier height substantially exceeds the
height of the existing fence, the thickness of ply-
wood would be determined by acoustic considera-
tions which would dominate the design.

9850 INDEPENDENT VERSUS NARROW-
MEDIAN ALIGNMENT, COMPARATIVE ECON-
OMY, SAFETY AND AESTHETICS.

Peet, James S. and Dennis Neuzil.

in Highway Research Record No. 390

National Highway Research Board, Washington
1973. pp.1-14  refs.

A review of the relative merits of independent
alignments vs. constant median alignment for a
high type of roadway design. Independent align-
ments and other wide median designs are seen to
be generally superior to narrow median design from
the standpoint of safety and aesthetics as well as
noise control. A wide median will reduce the
intensity of noise adjacent to the roadways because
traffic density is reduced. It also permits the
planting of trees and shrubs that tend to reduce
perceived noise levels. Economic analysis proves
that within certain limits, independent alignment
can often be built and maintained at less total
annual cost than some narrow median designs.

9860 INSULATING HOUSES AGAINST AIR-
CRAFT NOISE.
Donato, R.J.
National Research Council of Canada.
Journal of the Acoustical Society of America
V.53 N4 April 1973 pp.1025-1027.

A research study to establish guidelines by
which structures can be designed so that outside
noise is reduced to recommended internal levels.
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9900 TRAFFICNOISE REDUCTION BY EARTH
BERMS.
Reeder, H.C.
Public Works V.103 N.4 April 1972 pp.84-85
A research study of the effectiveness of earth
berms (barriers) as noise barriers on highways.
Natural earth berms that were short in length and
irregular in shape were used to provide theoretical
formulas for noise reduction by barriers. Measure-
ments were made along existing highways which
had natural berms, and were compared with noise
levels that would exist if no barrier was present.
Trucks were used as an uncontrolled noise source.
The results indicated that as high as 25 dBA
attenuation can be obtained using earth barriers.
Other studies have shown berms to cause less
attenuation, but there is reason to believe that the
amount of foliage on the individual berm is a
factor in effectiveness.

9910 WINDOWS, THE WEAK LINK.

Yerges, L.F.

Sound and Vibration V.5 N.6 June 1971 pp.
19-21.

A systematic design approach to windows in
exterior walls of buildings near airports. First the
noise exposure must be forecast, then the required
insulation determined, and finally the choice of
adequate materials and construction details. Con-
struction providing adequate noise protection

near airports is 15-20 percent more expensive than
standard construction and windows if they are
included usually are the weak link. To determine
the probable external noise exposure from aircraft,
the straight line distance to the nearest airport
apron position (not just to the edge of the airport)
must be measured. Suitable noise levels for dif-
ferent categories of buildings are predecided. The
acceptable interior level is subtracted from the
anticipated exterior level to determine the external
wall insulation needed. Single, double or triple
glazed panes of varying construction and design
are among the available choices.
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NOISE EXPOSURE FORECAST - The noise exposure
forecast is a method used for making noise exposure fore-
casts of aircraft noise utilizing a perceived noise level
scale with additional corrections for the presence of pure
tones.

NOISE AND NUMBER INDEX (NNI) - The Noise and
Number Index is a measure based on perceived noise level
and with a weighting scale accounting for specific noise
sources. Used in Europe for airport noise measurement.
NOISE POLLUTION LEVEL (LNP or NPL) - The noise
pollution level is a measure of the total community noise,
which can include both traffic noise and aircraft noise.

It is usually computed from the average sound level of a
sample of noise along with 2.56 times the standard
deviation of the sound level.

NOISE RATING CURVES OR NUMBERS - Noise rating
curves are sets of curves relating levels of sound in octave
bands to acceptability for particular applications, from
factory noise to noise in homes. When an octave-band
analysis is plotted on a graph of NR curves, the number
of the curve which is reached by the level in one or more
bands is the Noise Rating Number (NRN) of the noise. In
general application dBA tends to be more popular and
useful than NRN.

OCTAVE - An octave is the interval between two sounds
one of which has a frequency twice that of another.
OVERALL SOUND-PRESSURE LEVEL - The overall
sound-pressure level is the sound-pressure level measured
in a broad frequency band covering the frequency range
of interest.

PHON - The phon is the unit of loudness level.

PITCH - Pitch is an attribute of the auditory sensation.
Sounds may be ranked on a scale extending from low to
high pitch. Pitch depends primarily upon the frequency
of the sound stimulus, but it also depends upon the
frequency of the sound pressure and the wave form of
the stimulus.

PRESBYCUSIS - Presbycusis is a condition of hearing
loss that normally occurs as a person grows older.
RANDOM NOISE - Random noise is an oscillation whose
instantaneous magnitude is not specified for any given
instant of time.

REVERBERATION - Reverberation is the persistence
of sound in an enclosed space as a result of multiple
reflections-after the sound source has stopped.

SAMPLE TIME - The sample time is the total time during
which a varying sound pressure level is measured.
SHIELDING - Shielding is the process of providing
attenuation of sound by interposing a wall, building, or
other barrier between an acoustic source and a receiver.
SOCIOCUSIS - Sociocusis is a condition of hearing loss
resulting or ascribed to non-occupational noise exposure
associated with environmental noise and exclusive of
hearing loss associated with aging.

SONIC BOOM - The sonic boom is the pressure transient
produced at an observing point by a vehicle that is moving
past it faster than the speed of sound.

SOUND - Sound is an oscillation in pressure, stress,
particle velocity, etc. in an elastic medium, or the combi-
nation of such oscillations.

SOUND ABSORPTION - Sound absorption is the conver-
sion of sound energy into some other form, usually heat,
in passing through a medium or on striking a surface.
SOUND INTENSITY - The sound intensity in a specified
direction at a point is the average rate of sound energy
transmitted in the specified direction through a unit area
whose surface is perpendicular to this direction at the
point considered. The unit is generally watts per square
centimeter or per square meter.

SOUND LEVEL - Sound level is the frequency-weighted
sound pressure level obtained with the standardized
dynamic characteristic “fast” or *“‘slow” and weighting
A, B, or C; unless indicated otherwise, the A-weighting

is understood.

SOUND-LEVEL METER - A sound-level meter is 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 PRESSURE - The sound pressure at a pointina
medium is the instantaneous pressure at that point in the
presence of a sound wave, minus the static pressure at that
point.

SPEECH-INTERFERENCE LEVEL (SIL) - The speech-
interference level of a noise is a calculated quantity
providing a guide to the interfacing effect of a noise on
speech. The speech-interference level is the arithmetic
average of the octave-band sound-pressure levels of the
noise in the most important part of the speech-frequency
range. The levels in the three octave-frequency bands of
600-1200 Hz are commonly averaged to determine the
speech-interference level.

WAVELENGTH - The wavelength of a periodic wave
(such as’sound in air) is the perpendicular distance between
analogous points on any two successive waves. The wave-
length of sound on air or in water is inversely proportional
to the frequency of the sound. Thus the lower the
frequency, the longer the wavelength.
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