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PREFACE

The Noise Control Act of 1972 (Public Law 92-574) directs the Environmentnl
Protection Agency (EPA) to study the adequacy of current and planned regulatory action
taken by the Federal Aviation Administration (FAA) In the exereise of FAA autharity to
abate and control aireraft/nirport noise. The study is to be condueted in econsultation
with appropriate Federal, state and loecal agencies nnd interested persons. Further,
this study Is to include consideration of additional Federal and state authorities and
measures available to airports and local governmenis in controlling atreraft noise, The
resulting report is to bo submitted to Congress on or bhefore July 27, 1973.

The governing provision of the 1972 Act states:

"See. 7(a). The Administrator, after consultation with appropriate Iederal, state,
and local pgencies and interested persons, shall conduct n study of the (1) adequacy
of Federal Aviation Administration flight and operational noise controls; (2) adequacy
of noise¢ emission standards on new and existing alreraft, together with recommenda=-
tions on the retrofitting and phaseout of existing nireraft; (3) implications of identi-
fying and achieving levels of cumulative noise exposure around airports; and (4)
additional measures available to airport operators and local governments to control
aircraft noise. He shall report on such study to the Committee on Interstate and
Forelgn Commerce of the House of Representatives and the Committees on Commerce
and Publie Works of the Senate within nine months after the date of the cnactment of
this net. "

Under Section 7(b) of the Act, notl earlier thon the date of submission of the report to
Congress, the Environmental Protection Agency is to:

"Submit to the Federal Aviation Administration proposed regulations to provide sunh
contral and abalement of aircraft noise nnd sonic boom (ineluding control and abate-
ment through the exercise of any of the FAA's regulatory authority over air commerce
or transportation or over aircrait or airport operations) as EPA determines is
necessary to protect the public health and welfare. '

The study to develop the Section 7(a) report was carried out through a participatory
and consultive process involving a task force. That task force was made up of six task
groups. The functions of these six task groups were to:
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1. Consider legal and institutional aspects of alreraft and alrport noise and the

apportionment of authority between Federal, state, and local governments.
2. Consider nireraft and airport operations including monitoring, enforcement,

snfety, and costs,

3. Consider the characterization of the impact of alrport community noise and to
develop 2 cumulative noise exposure measura.

4. Identify noise source abatement technology, including retroflit, and to conduct

cost analyses.
5. TReview and analyze present and planned FAA noise regulatory nctions and their

Je
consequences reparding aireraft and airport operations.

6. Censider military sireraft and airport noise and opportunities for reduction of
such neise without inhibition of military missions.

The membership of the task force was enlisted by sending letters of invitation to a
sampling of organizations intended to constitute a representation of the various sectors
of interest. These organizations included other Federal agencies; organizations repre-
senting state and loeal governments, environmenta] and consumer action groups,
professional socicties, pilots, alr traffic controllers, airport proprietors, ttirlines,
users of general aviation aircraft, and alreraft manufacturers. In nddition to the invita-
tion letters, a press release was distributed concerning the study, and additional persons
or organizations expressing interest were included into the task force. Written inputs
from others, including all citizen noise complaint letters received over the period of the
study, were called to the nttention of appropriate task group lenders and blnced in the

public master file for reference.

OBJECTIVE

A St b Lo

As part of the aireraft/airport noise study required by Section 7 of the Noise
Control Act of 1972, the Environmental Proteetion Agencj must study the "implica-
tions of identifying and achieving levels of cumulative noise exposure around airports, "
In support of this requirement, TaskGroup 3 was nsked to:

1. Determine the merits and shortcomings of methods to churacterize the
impact of noise of present or proposed airport/aircraft operations on the
public health and welfare.

2. Determina which of such methods is most suitable for adoption by the Fed-
eral Government, keeping in mind (1) the role of airport operators and
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owners and the rights of the public; (2) the costs of noise monitoring, (3)
the implications for enforcement of regulations; and (4) the relationships
to other measures for environmental source deseription and control.

3. Determine the implications of issuing Federal regulations establishing n°
standard method for characterizing the noise from aireraft/nirport oper-
ations and of speeifying maximum permissible levels for the protection of

the public health and welfare.

APPROACH

The Task Group met five times at intervals of two or three weeks-(see Appendix
F for minutes of mectings and list of organizations and Individuals participating)
io collect the necessary background information (see Appendix G) and to arrive at
the conclusions and recommendations presented in this report. The difficult and
controversial subjects of the Task Group assignment made a complete agreement and
a conscnsus of all members on all subjects impossible. Exceptions and objections to
the report by individual members or organizations are listed in Appendix H. In
spite of these it is hoped that the report contains the reasonable and balanced majority
view a8 integrated by the chairman,

The fundamental bases for the Task Group's approach were:

1. A scientifically, economically, and socially sound and defensible noise
control program requires that any measure or method used to characterize
the impaet of aireraft/airport operations noise on the publie health and
welfare must in principle also be able to charancterize the impact of all
other types of noise regardless of their origin., Afrcraft noise exposure mus
be measured by the same yardstick as other noises. Neglect of this require-
ment {8 to a large extent responsible for some of the controversies in this
ares and the absence of clearly identified national noise goals,

2. Only if this first condition is fulfilled can aircraft noise exposure be added
to other noise exposures to which people are subjected, so that the total
noise exposure of individuals or the public can be measured or calculated.
Discussion of noise effects with respect to health and welfare make sense
only in terms of total noise exposure. Permissible or maximum desirable
levels of noise for gach source, and the duration of people's oxposure to
these levels must therefore be derived from the permissible or maximum
desirable nolse from any source to which the public may be exposed without
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b.

an undue effect on health or welfare, (Choosing the snme measure for
people’s exposure to aiveralt noise as Is used Lo measure noise exposure
from other sources does not neeessarily imply that the same criteria of
aceeptability must be chosen for all sources. )

If permissible noise levels are determined on the hasis of the total noise
exposure of individual people, any system used to characterize noise impnet
with respect to publie health and welfare must be able to measure and/or
calculate the noise exposure of Individuals moving through different noise
environments during their daily living routine. For example, occupational
nolse exposure during working hours, traffic noise during transportation to
and from work, and the neise of the environment at home during evening and
night all must be added to give the average noise level to which an individual
is exposed during a day. All regulations and standards with respect both to
environmental noise Ievels and to Individual source emissions must ultimately
be based on and justified hy desirable or permissible values for {otal individual
nolse exposures, cven though such regulations may be stated in terms of the
average daily exposure level, at a specified location, due to an individual
souree {such as aireraft), or in terms of expesure of individuals tn this source
only.

The requirement to agree on such a universal measure te characterize cumu-
lative human noise exposure is very urgent. Without such a measure no
long-term, meaningful goals and standards can be set. This urgency clearly
justifies selection of the best characterization method presently available
without waiting for further research data and refinements. The urgency to
dovelop a common measure for all types of noise exposure justifics whatever
simplifications are required now to make it a practical tool for environmental
noise control requirements and standards.

A practical simple measure of environmental noise cannot and necd not take
into account secondary effects. Neglecling secondary details in the measure-
ment and control of environmental nolse does not mean that these details are
not important or that attention should not be paid to them through other con-
trol measures. For exnmple, one-time noise events, high instaniancous
peak values or objectionable diserete tones of individual sources must be
separately controlled by emission noise standards. Standards for cumnlative
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cnvironmental noise exposure and emissjon/certifications standards must

complement each other. The emission or source standard ean consider the
details of the source charaecteristics and cian employ methods of measure-
ment, data analysis and interpretation appropriate for the charncteristies of
the particular nofse or for effective noise control engincering on this noise
source, - [fowever, it is mondatory that all detailed souree standards can be
translatable into one common noise meastre. Exposures to all kinds of
noise ean then be added in this common measure of exposure to give a
measuro of total accumaulated noisc exposure.
Section 1 of this report gives the sclected commoen measure of average
noise level recommended by the Task Group for general use hy the Federal
Government {or characterizing all types of environmental noise exposures,

Appendix A gives the justification for the recommended procedure and {ts relation

to other exigting methods,

Section 2 gives details about the application of the noise exposure measure
to the alreralt/airport noise situation, and about predicting, measuring and
monitoring environmental noise. Most task group members agreed with the

approach of Sections 1 and 2,

Section 3 discusses the basis for selecting maximum permissible noise exposure
with respect to public health and welfare and recominends specific maximum cumulative
exposure for the average person, to be ndopted by the Federal Government.

Detalled justification for the health and welfare eriteria selected, and for the
maximum permissible noise exposures recommended is presented in Appendix B
(with respect to hearing loss), Appendix C (with respect to interference with spesch

communieation) and Appendix D {with respect to annoyance),

The economic impact of these recommendations is discussed semi~-quantatively
in Sectlon 3 and in more detail in the reperts of task groups 1, 2, 4 and 5. An
analysis of the overall cconomic impnet of achieving thase permissible levels, and an
analysis of a recommended time schedule was beyond the task group'a scopa., These
recommendations should, therefore, be considered by the Administrator in the overall
context of the requirements of the Noise Control Act. The agreement among members
of the task group with respect to the maximum permissible noise exposurc was not as

vil



good ag for Seetlons 1 and 2. However, it was folt by the majority of the task group
that the adoption of a goal for maximum permissible exposure in clearly

defined and mensurable units would he an important and significant step forward.
Progress an apecific tasks, such rs the aireraft/airport study directed by the

Noise Control Act of 1972, can then be evaluated In terms of progress toward this

goal,
Section 4 presents the conclusions and recommeondations of the task group,

viii

A s gt



~

AL L EFIN R o e

R

e TR

etk g = 2 T

!
|
¥

B ok Ao o £ b i W 03 A il A e

CONTENTS
Section

1 THE MEASURE OF ENVIRONMENTAL NOISE EXPOSURE
Physieal Attributes of Sound Afleeting Human Responce
Magnitude
Frequeney Distribution
Time Distribution
Development of the Measure of Community Noise
Frequency Welghting
Average Sound Level
Daytime/Nighttime Average Sound Level
Seasonal Factors
Indoor-Qutdoor Factors
Psychological/Sociologieal Factors
Definition of Day-Night Average Sound Level as the
Measure for Community Cumulative Noise Exposure
Sound Exposure Level - A Measure of Nolse [rom
One Event

2 APPLICATION OF DAY-NIGHT SOUND LEVEL TO AIRPORT

NOISE
Measurement of Day-Night Average Sound Level
Prediction of Day-Night Level for Alrport Noise
Comparison of Day~Night Average Sound Level with
Other Airport Noise Descriptors
The Effects of Other Noise Sources on Day-Night Avernge
Level from Alrport Operations

3 BASIS FOR SELECTING MAXIMUM PERMISSIBLE AVERAGE

NOISE LEVELS
Hearing Loss
Direct Effect
Indirect Effects
Day-Night Average Noise Levels to Prevent Iearing
Loss
Speech Communication
Annoyance
General Health Effects of Noise
Natural Indoor Noise ''Floor”
Number of People Impacted Versus Various Goals for
the Day~Night Average Sound Level
Summary of Effects of Noise on People at Various Values
of Day~-Night Average Sound Level

ix

o i T L P S SO M S
i et e

Page

— 00D TOV LN U = DO B
L]

-
(=

—
—

13
13
i4
16

17

19
a1
21
22

24
28
33
35

36

39




CONTENTS (Continuerd)

Section Page
4 CONCLUSIONS AND RECOMMENDATIONS 41
Conclusions 41
Recommendations 45
R REFERENCES R-1
APPENDICES
A JUSTIFICATION OT THE USE OF THE AVERAGE SQUND
LEVEL AS A MEASURE OF COMMUNITY NOISE A-1
B HEARING LQOSS EXPECTED FOR VARIOUS Ldn VALUES B-1
C SPEECH COMMUNICATIONS C-i
Speech Interference Due to Noise Cc-1
Indoor Speech Communications C-5
D RELATIONSHIPS BETWEEN ANNOYANCE AND AVERAGE
NOISE LEVEL D-1
First Londen~Heathrow Survey D-1
Combined Resulls of Second London Survey and
Tracor Surveys D-2
Judgment of Noisiness at Urban Residential Sites D-2
Community Reaction D-3
E SPECIFIC RECOMMENDATIONS FOR PREDICTING LI
TFOR AIRCRAFT/AIRPORT OPERATIONS E-1
F MINUTES OF TASK GROUP 3§ MEETINGS AND LIST OI
ORGANIZATIONS AND INDIVIDUALS PARTICIPATING IN
TASK GROUP 3 ACTIVITIES F-1
G POSITION PAPERS AND MATERIAL SUBMITTED BY TASK
GROUP 3 MEMBERS OR OUTSIDE ORGANIZATIONS G-1
H POSITION PAPERS SUBMITTED BY TASK GROUP 2
MEMBERS WITH RESPECT TO REPCRT OF TASK
GROUP 3 H-1
I LIST OF REFERENCES AND MATERIAL NOT PROVIDED
IN THIS DOCUMENT I-1

GLOSSARY FOR NOISE MEASURLS GLOSSARY-1



LIST OF ILLUSTRATIONS

Figure
i Outdoor Environmental Noise
2 Maximum Percentage Interfercnee with Sentences as a Function
of the Day-Night Average Noise Level, (Percentage Interference
Equals 100 Minus Peorcentage Intelligibility, and Ldn is Based on
L,+3)
d
3 Intercompnrison of Variocus Measures of Individual Annoyance and
Community Reaction as a Function of the Day-Night Average
Noise Lovel, Ldn in Decibels
A-1 ch for Intermittent Lm ax Added to Lb
A-2 Leq for a Repeated Series of n I'riangular Signals Overlald on a
Background Level Ly, dB (7 = Duration at L - 10dB in
o max
Seconds)
A-3 Difference Between L. and L,O for a Normal Distribution Having
, s Standard Devintion™d °
i
! A~ Parecentile of & Normal Distribution that is Equal to Leq
A-5 Difference Between L10 and Leq for a Normal Distribution
A-B Pormissible Normal Distributions of ch under HUD Standerds
A-T Comparison of the Difierence Between Day and Night Values of
the Equivalent Sound Level with the Day-Night Average Sound
Level, L‘d
n
C-1 Maximum Distances Over Which Conversation is Considered to

R R i Py A e e k- 4

be Satisfactorily Intelligible (Sentence Intelligibllity = 95%
Except as Noted)

Cumulative Distribution of Typleal Community Noises During
the Daytime

Xi

R o mpaene e SRk L I e e e e
o gl £ A e

Pape

12

29

31
A-16

A-18
A-19
A=20
A-21




—

Figure

c-3

LIST OF ILLUSTRATIONS (Continued)

Maximum Percentage Interference wilth Sentences as a Funetion
ol the Day-Night Average Noise Level, (Percentage Inter-
forence Equals 100 Minus Percentage Intelligibility, and Bin

is Based on I"cl +3)

Averape Degree of Annoyance as a Function of the Approximate
Day-Night Average Noise Level - Results of First London

Heathrow Survey

Percentage Highly Annoyed as Tunction of Approximate Day-
Night Average Noise Level - Results of First London Heathrow

Survey

Combined Results - British and U. 8. Surveys (After Borsky,
Ref, 18)

Judged Noisiness nt Automoblle Manufacturers Association
Survey Sites

xii

il S O ttamntd

Page



FE

o b T ST T R

i
i
f
{
'

R b Pl B i

Table

1

e

c-2
C-3

LIST OF TABLES

Maximum noise indueed permanent threshold shift in decibels,
at various audiometrie frequencies, for the most sensitive
10 percent of the population, assuming a 40-year exposurc
for 8 hours per day, as a function of the A-welghted average
gound level ol hroad-band noise

Summary of permissible values of the cutdoor day-night average
sound level in deeibels for intermittent aireraft noise, under
two alternative constraints and for three values of the difference
between day and night values of the average sound level

Steady A~weighted noise levels that nllow communication with
95% sentence Intelligibilily over various distunees ouldoors
for different voice levels

Percentages of the populalion near airports who are highly
annoyed and who lodge complaints about noise, for various
values of the day-night average sound level of aircraft noise

Measured values representative of indoor average sound levels
where external noise Intrusion Is not significant

Estimated number of people exposad to noise from alreraft
operations, [reeway trafiic and urhan road and street traffie
at various values of outdoor day-night average sound level

Health effects of noise at different values of outdoor day-night
average sound level, L dan’ in decibels

Summary of the permanent hearing damage effects expected for
continuous noise exposure at various values of the A-welghted

average sound level

Expected hearing changes for various A-weighted average sound
levels in dB

Steady A~welghted nolse levels that allow communication with 95
percent sentence intelligibility over various distances outdoors
for different voice levels '

Evaluation of indoor speech communlcalions

Maximum permisaible average sound levels that permit 95 percent
sentence intelligibility at a distance of 2 meters, using normal

voice effort

xiil

ik i R T e i e e L

Page

a7

40

C-4



LIST OT TABLES (Continued)
Table
C-i Percent interference with sentence intelligibility in the presence
of a steady intruding noise cycled on and off periodieally in such

a way as to maintnin constant average sound level, as a function
of the maximum neise level and duration

xlv

Page



SECTION 1

. THE MEASURE OF ENVIRONMENTAL NOISE EXPOSURE

Section 7 of the Nolse Control Act of 1972 dircets the Environmental Protection
Agency to study the "--implications of identifying and achieving levels of cumulative
noise exposure around airports,” A primary consideration in this study is the
specification of 2 measure for the noise produced at different locations in communi-
ties near an airport. A suitable choice for the measure should include the eifects
of average noise level and of exposure Llime,

A physical measure of cumulative noise exposure applicable to evaluation of

alrport nolse should be based on consideration of the following requirements:

1, The measure should corrclate well with the human responses regarding

hearing loss, sleep and speech interference, and annoyance

due to noise exposure.
2, The measure should be capnble of assessing the nccumulated effect of all

i noises during a long time,

3. The measure should be simple enough that it ¢can be obtained by direct

measurement without extensive instrumentation or elaborate analysis

: equipment,
4, The required measurement equipment, with standardized characteristics,

should be commercially available,

5. The measure for airport noise should be closely related to measures

currently used for noise from other sources,

r 6. The single measure of noise at a given locatien should be predictable,
within an acceptable tolerance, from knowledge of the physical events

producing the noise,
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The remainder of this section discusses how these requirements were considerad
in the selection of the measure to be used lor evalunting envirenmental noise around

an airport,

PUYSICAL ATTRIBUTES OF SOUND AFFECTING IUMAN RESPONSE

Tho acecumulited evidencs of resenrch on human response to sound indicates
elearly that the magnitude of sound as a function of frequeney and time are basic Indi-

cators of human response Lo sound, These facts are reviewed hore.

MAGNITUDE

Sound is a pressure fluctuation in the air; the magnitude of the sound deseribes the
physical sound, in the air; (toudness on the other hand, refers to how people judge the
sound when they hear it), Magnitude is stated in terms of the amplitude of the pressure
fluctuation, The range of mugnﬂude between the faintest audible sound and the loudest
sound the ear can withstand is so enormous (a vatio of about 1,000,000,000,000 to 1)
that it would be very awkward to express sound pressure fluctuations direetly in
pressure units, Instead, this range is "compressed” by expressing the sound pressure
on a logarithmic scale, Thus sound is described in terms of the sound pressure level
(SPL), which is ten times the common logarithm of the ratio of the sound pressure in
question to a (stated or understood) reference sound pressure, usually 20 micro-newtons

per square meter,

FREQUENCY DISTRIBUTION

The response of hurhan beings to sound depends strongly on the frequency of the
sound. In general, people are less sensitive 1o sounds of low frequency, such as 100
hertz (T1z), * than to sounds at 1000 Hxz; also at high frequency, such as 8000 Hz, sen-
sitivity decrenses. Two basic approaches to account for this difference in response
to different frequencies are (1) to segment the sound pressure spectrum into a series
of contiguous frequency bands by electrical filters, so as to display the distribution

of sound energy over the frequency range or (2) to apply a weighilng to the overall

Hertz is the international standard unit of frequency, until recently called "eycles per
second'; it refers to the number of pressure fluctuations per second in the sound wave.

24
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spectrum in such a way that the sounds nt various frequencies are weighted in much

the same way as the buman ear hears them,

In the [lirst approach n sound is segmented into sound pressure levels in 24 differ-
ent [requency bands, which may be used to ealculate an estimate of the "loudness' or
"noiginess" sensation which the sound may be expected (o cause, This form of analy-
sis into bands is usually employed when detniled engineering studies of noise sources
are required. It is much too complicated (i.e,, expensive) for monitoring noise

exposuro,

To perform such analysis, especially for time varying sounds, requires a very
complex set of equipment, A frequency~weighted sound pressure level, on the other
hand, is a2 one~-number measure of noise that ean be obtained with simple equipment.
Such a sound level with a designated frequency weighting is called slmply sound level,
Although this approach is not satisfactory for detailed analysis for engineering noise
control, it provides a satisiactory description of noise from a response viewpoint,

within the accuracy reasonable for community noise-evaluations,

With respect to both simplicity and adequacy for characterizing human response,
a [requency-weiphted sound level should be used by the Environmental Protection
Agoency for the evaluation of community noise. Several frequency weightings have been
proposed for general use in the assessment of response lo noise, differing primarily

in the way sounds at frequencies between 1000 and 4000 Hz are evaluated,

The A~weighting, standardized in curreni sound level meter specifications, has
been widely used for iransportation and community noise description (Ref, 1). For
many noises the A-weighted sound level has been found to correlale as well with
human response as more complex measures, such as the calculated perceived noise
level or the loudness level derived from spectral analysis (Ref. 2). However, psycho-
scoustic research indlcales that, at least for some noise signals, a different frequency
weighting which increases the sensitivity to the 1000~4000 Hz region is more reliable
(Rel. 3), Various forms of this nlternative weighting function have been proposed;

they will be referred to herae as "D~weighting." None of these alternative weightings



has progressed in acceptance (o the point where a stondard has been approved for

commercially available instrumentation,

One difficully in the use of the A- or D-weighted sound level is that psychoacoustic
judgment data indicate Lhat effects of tonnl components are somelimes nol adequately

accounted for by a simple sound level,

Some current ratings aitempt to correct for tonal components, For example,
in the present airerafll noise certification procedures, "Noise Standards: Aireraft
Type Certilication,”" FAR Part 36, the presence of tones is identified by n complex
frequency analysis procedure. If the tones protrude ahove the ndjucent random nolse
speclrum, a penalty is applied beyond the direct caleulation of perceived noise level

alone.

After consideration of this problem, the Task Group concluded that the presence
of n tone penalty in certification procedures effectively encourages a manufacturer lo
minimize tones in the sound of airerafl, Thus, certification requirements will mini-
mize the heed {o consider tones in an environmental noise measure, so long as tonal

effects are properly consgidered under sourco certillcation.

TIME DISTRIBUTION

Most noise sources generate sound levels with recognizable temporal patterns,
The level may be constant, as for a steady source, or it may vary with time, as with
the noise produced at a given point on the ground during the passage of an aireraft
in flight, Since response to noise is a funclion of the duration of the noise, it is

necessary to have some description of its time pattern,

The most basie description of the time-varying nature of o nolse signal observed
at any peint is o record of sound level as a function of time. The symbolle exprossion
for a time varying sound level is L(t)' Such 2 function might describe the pressure
history at a fixed location for any one of u number of similar noise events, Alter-

nately, L . might deseribe the fluctuating sound pressure level encountered by a

(1)
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single observer moving through various noise environments. Where a number of
sucecessive or overlapping neisy evenls occur, it is5 useful to have n continuous
record of sound level as a function of time, From such a record, a statistienl distri-
bution of sound level versus percent of the total observation period can be

derived. When such n distribution {s obtained, it is common practice to identify by
subseripts the respective sound levels exceeded during specified percentages of the
observitlion time, Thus L&)O iz the sound level exceeded 90 percent of the time; L.",o

is the median value; L10 is the sound level exceeded 10 percent of the time,

DEVELOPMENT OF THE MEASURE QF COMMUNITY NOISE

The first step toward specifying a measure for cumulative exposure to environ-
mental/community noise s to choose 4 measure that accounts for the varying sensi-
tivity of the ear with frequency. Other factors thal affect human response must be
examined also, The factors considered most relevant to the selection of a suitable

noise measure are discussed in this section,

FREQUENCY WEIGHTING

A conclusion of the previous section is that a frequency weighted sound pressure
level is the most reasonable choice [or describing the magnitude of environmental
noise, In order to use available insirumentation for direct measurement, the A fre-

quency weighting Is the only suitable cholce. *

The indications that a "D-weighting" might ultimately be more suitable for evalu-
ating the integrated effects of noisc on man, than the A-weighting, however, suggests
that at such Lime as a "D-~weighting" becomes standardized and available in commer-
¢ial instrumentation, its value as the weighting for environmental noise should be

considered, to determine if a change from the A-weighting is warranied,

*All sound levels In this report are A-weighted sound pressure levels in decibels with
reference to 20 micro-newtons per square meter,
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AVERAGE SOUND LEVEL

As noled above, the measure of magnitude of neise in the community, at a given
instant and place, is the {luctuating A-weighted sound level, often called simply sound
level or noise level, The durations of the various sounds must be taken inlo necount
in an appraisal of "levels of cumulative noise exposure around airports,'" This is done

by giving the nverage sound level during a stated time period. (Justification for the

usc of the average sound level is given in Appendix A),

This average sound level {s sometimes called equivalent sound level, The symhol
for both of them is Le . 'The average (equivalentl) sound level is the constani sound
level which, in o given situation and time perviod, would convey the same sound energy
as does an nctual time-varying sound, Two sounds, one of which contains twice as
much energy but lasis only half as long as the other, would be characterized by the
siame average sound level; so would a sound with four times the energy lasting 1/4 as
long, etc, This relation is often called the equal-energy rule, The average {equiva-
lent) level for o number of events is somewhal greater than the sum of the sound
levels for the various events divided by the pumber of them, by an amount that depends

upon the range of variation of the sound level,
Some specifically named average sound levels are:
1. Hourly (average) sound level, Lh'
2, Daytime (average) sound level, Lcl'
4, Nighttime {average) sound level, Ln'

For the present purpose, day extends [rom 7 o,m, up lo 10 p,m, (0700-2200); night

from 10 p,m, up to 7 a,m. (2200-0700) the next day,

DAYTIME/NIGHTTIME AVERAGE SOUND LEVEL

The repelitive cycle of events in most environments leads to the natural choice

of a 24-hour day as the base period for evaluation of environmenial noise, Most
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airport operations nre quite stable in their day-to-day schedules, Iowever, at many
airports seasonnl varintions in schedules will change the frequency of aireraft opera-
tions during various months over the year, Thus, in assessing the environmentnl
effect of an airport, the daily average noise level, averaged over an annual period,
should be considered, This would be expressed as a yearly average of daylime/night-

time average sound level,

It is important to account for the difference in respense of people in residential
areas to noises that occur during sleeping hours ns compared to waking hours, During
nighttime, exterior background neises generally drop in level from their daytime
values (see Appendix A), Further, the activity of most houscholds decreases at
night, lowering the internally generated noise levels, Thus, Intrusive noisc events
often become more noticeable at night, since the increase in noise level of the event

over background nelse is greater than for daytime conditions.

Methods for accounting for these daytime/nighttime conditions have been devel-
oped in a number of different noise nssessment metheds employed around the world
(Ref. 6). In general, the method used is to apply a penaliy to noise events occurring
during nighttime hours, that is, to ireal nighti-time noises as though they were several
decibels noisier than they actually are, Two approaches to identifying time periods
have been employed: cne divides the 24-hour day into two periods, the waking and
sleeping hours, while the other divides the 24-hours into three periods-—-day, evening

and night,

The penalties applied to the non-daytime periods differ slightly among the differ-
ent countries (Ref, 4), but most of them penalize night activities by (nominally) 10 dB;

the evening penalty, if used, is (nominally) 5 dB,

An examination of the numerical effects of using two periods versus three periods
per day shows that for any reascnable distribution of aireraft flight operations, the
lwo=period day and the three-period day are essentially identlcal (e.g. that is, the
24-hour equivalent sound levels are equal within a few tenths of a decibel. Sec

Appendix A), It is recommended that the simpler two-period day be used.
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Next we must select the netunl times defining the day and sight period, A sup-
gostion {hat this choice he made optional within certnin limits was considered but

rejeeted, since a fixed schedule across the country was strongly preferred.

It was further considered whether Lhe sudden imposition of a penalty at a speeific
time is reasonable, e.g., no penalty before a specifie clock tima, thon imposition of
the penalty 2 minute lafer. However, we coneluded Lthat Lhe complexily of o variable
time transition oulweighed the possible benefits of its effect on [inal numerical values

of average sound level and was not considered [urther.

These considerations lead to the recommendations of an average sound level during

o 24-hour day, with a 10 dB penalty for the nighttime period from 2200 to 0700,

SEASONAL FACTORS

Consideration was given to the effects of seasonal variation of temperature on
unnoyance. Most studies indiente (hat, at least in colder climates, more complaints
about noise oceur during the summer months; presumably, this is because more
people have windows open, and thus less noise reduction is provided hy residential
structures than in winter when windows are closed. On the othar hand, home air-
conditioning tends to keep windows closed during summeyr, and this factor may tend

to equalize the winter and summer month complaints.

It was conecluded that it i8 not reasonable to try to gencralize any corrections for
seasonal effects. Any such conslderations should be applied on a local basis through
planning ordinances or huilding code specifications where the local autherities have

jurisdiction.

INDOOR-OUTDOOR FACTORS

The eventual purpese for establishing environmental noise level measures is to
relate noise exposure to human response. Therelore, the noise levels to which

people are actually exposed is of primary interest. While it may be more expedient



to measure o predict outdoor noise levels, the fact that people spend most of their
time indoors is significant, Two points then need to be considered.  Tirst, the
proportion of time different segments of the population are indvors compared to
cutdoors, and second, the amount of noise reduction provided by various building

siructures.

The percentages of time difforent people spend indoors and suldoors depends on
their age and oceupation, and on geographical and climatological factors. These
consideralions properly come inte play in the selection of specific erilerion values
for various situations, but not dirvectly in the deseription of the physical noise
exposure levels,

Tha effective noise reduction of buildings is also situation~dependent. If one
restriets attention to residential structures, guidelines [or noise reduction can be
provided so that the indoor noise level may be cstimated from the outdoor noise

level from the same exterior neise source.

Data on the reduction of airceraft noise alforded by a range of residential
structures are available (Ref. 5). These data indicate that houses can be approxi-
mately caleporized into "warm climate" and "cold climate” lypes. Further, data
are available for typical open-window and closed-window conditions. Theae datn
indicate a wide range of noise reduction provided by buildings within o given com-
munity due to differences in the use of materials, building {echniques, and individual
building plans. Nevertheless, for planning purposes, typical reduction in sound level

from outside to inside a house is ns follows:

A-Weighted Sound Level Reduction Due to Houses in Warm
and Cald Climates, With Windows Open and Closed,

Windows  Windows

QOnen Closed
Warm climate 12 dB 24 dB
Cold Climate 17 27
Approx, national average* 15 25

{extracted from Ref, 5)

*Valid for total window opening per room of 2 sq. ft, or less,
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PSYCHOLOGICAL/SOCIOLOGICAL FACTORS

We do not propose to include in the measwre of environmental noise any "non-
acoustical weighting [unctions to account for differences in people's response to noise,
such as diflfercent acceplabilily of different noise sources, different attitudes of dilfer-
ent populations loward noise, differing familinrity with the noise or socio-economic
differences, ete. Such factors were ineluded in previous ratings, such as Composite

Noise Rating (CNR). The reason for not including these {actors in the present
measure are lwofold:
1. Their inclusion would make it impossible to verify predicted values with

actunl mensured sound levels;

Such Inctors cannot be justified if the basic purpose of the measure s not

[ 3V]

to predict the present-day response/complaint behavior of specific com-
munities, but rather to establish average noise level goals with public health
and welfnre as the criterion.
It is recommended that such factors be considered when decisions about land use
planbing and maximum permissible noise exposure are being made. (See items 7

and 8 of conclusions, Section 4,)

DEFINITION OF DAY-NIGHT AVERAGE SOQUND LEVEL AS THE MEASURE FOR

COMMUNITY CUMULATIVE NOISE EXPOSURE

The previous sections support o basic measure for quantifying average noise
around airports, namely the average A-weighted sound level, during a 24-hour time
period, with a 10 decibel penalty applied to nighttime sound levels. In this formu-
lation, "daytime" is the period hetween 0700 in the morning and 2200 (10 o'clock) at
night; "nighttime" is the period from 2200 to 0700 hours the nexl diry, A mathemati-

cal description for this formulation is provided in Appendix A,
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The basic guantity described nbove is termed the "*Day-Night Average Sound
Level, " or more brictly, "Day-Night Level,' The unit for this quantity is the
decibel, and the letter symbol for it is Lcln' Figure 1 shows typical values of Ldn

for various types of environment, with corresponding subjective cvaluations.,

SOQUND EXPOSURE LEVEL - A MEASURE O NOISE FROM ONE EVENT

It is convenient to define o measure that accounts for the total accumulation of
sound during an observation period or for n single noisy event; one such measurce is
called the Sound Exposure Level, In conlrast to an average sound level, sound ex-
posure level represents the summation, without averaging, of all sound energy during
an entire event or observation period. Thus, even though Lhe noise level may flue-
tuate up and down, the sound exposure level is always inereasing, In principle, one
could mensure the sound exposure level as the sum of sound energy recsived during
a very long period, like the lifetime of 4 man, Many important sounds, however,
are of significant magnitude only during a much shorter time, like a few seconds.
Hence, the sound exposure level of an aireraft flyover may practically be measured

during the 10 or 20 seconds for which the sound level is within 10 (or 20) decibels of

the maximum level,

Sound exposure level is the level of the time integral of A-weighted squared
sound pressure for n specified time interval or event, with reference to o duralion
of one second. The unit of sound exposure level is the decibel, and the letter symbol
for it is Le'

The sound exposure level in decibels will exceed the equivalent sound level during
some selected time interval by ten times the logorithm of the duration of the time
interval in seconds. For example, the equivalent level (the average sound level) for
a constant sound of G0 decibels observed for 1, 10, or 100 seconds will be 60 deci~
bels in all three cases; the sound exposure levels for the same threc conditions will

be, respectively, G0, 70, and 80 decibels.
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DAY-NIGHT AVERAGE
SCUND LEVEL

DECIBELS
QUALITATIVE -90- QUTDOOR LOCATIONS
DESCRIPTIONS
e Finor Apartment Next to Freeway

- 344 Mile From Touch Dewn At
At Major Airport

~80-
City Noise . Downiown Los Angeles
{Duwntown Major With Some Canstruction Activity
Mutropolis)
2nd Floor Apartment in Harlem
: —70—
- Row Housing un Major Avenus
in Boston
- Watts _ ~ 8 Miles from Touch Dawn
at Major Airport
-60- MNawport - 3.5 Miles from Takealf a1

Small Airport
Los Anpeles Old Residential Arca

- Fillmnore — Small Town Cul-da-Sac

Small Town & 50
Quiet Suburban Sun Disgo ~ Wapded Residential

—————— RESIDENTIAL ————————

Tuttiatu Field Go farm

—40-

Figure 1. Outdoor Day-Night Average Sound Level in dB (re 20 Micronewtons/

8q. Meter) at Various Locations
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SECTION 2

APPLICATION QOF DAY-NIGHT SOUND LEVEL TO AIRPORT NOISIS

Among the requirements for a suitable measurc of cumulative noise exposure
around an airport nre the ability to measure il with available instrumentation and the
ability to predict expected vitlues from a knowledge of physical eharactoristics of the

noise sources. These matlers are discussed in this section.

MEASUREMENT OF DAY-NIGHT AVERAGE SOUND LEVEL

The primary requirement in measuring average level is the ability to obtain an
"energy average" of A-weighted sound level over the separate daytime and nighttime
periods. These measurements may be performed with o variety of existing instrumen-
totion, ranging from a standard sound level meter, used in conjunction with some
gound level-history recorder such as a graphic level recorder, through meters that
provide averaged noise levels periodically on an hourly basis, up to the more
elaboratc compulerized monitoring systems now coming into use al some major

airports.

The leaat sophistieated form of instrumentation, the combination of a sound level

meter and a graphic level recorder, requires that the graphic recording of sound
level as a function of Lime be segmented into the various intervals in which the sound
level lies, That is, using a scries of diserete "windows," say 1 lo 5 dB in width,
the percentage of time that the sound level lies within each window is determined,
This sound level/time distribution ean be determined either manually or with so-
called "statistical distribution analyzers" produced by various equipment manufac-
turers, The snergy avorage of the sound level paltern during the observation period

can then be computed from this level distribution.
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The recently available exposure meters, or integrating sound level meters, per-
form this same function without the use of a level recorder. Most of these instru-
ments provide hourly average sound levels which may then be appropriately combined
to obtain the day-night avernge levol, Ldn' Several manufacturers also offey instru-
ments in such a form that the 24-hour value of Ldn may be obtained directly from the

instrument, ineluding the provision of the nighttime weighting function.

The advantage of the above deviees is thair poriability. They are suited to sur- |
veys of relatively short duration, e.g. days to weeks. Whero continuous monitoring
1s desired, e.g. on an annual basis, it is more convenient to utilize a permanent
manitoring system with a number of fixed microphones, and to feed the sound signals
through telephone lines to a central recording station. A amall digital computer may
be incorporated with the central sygtem so that a variety of analyses can be made.
Such quantities s maximum sound level per event, sound exposure level, as well as

hourly and daily average sound levels may be easily obtained from such systems.

Clearly, the choice of measurement capability depends on the time span of in~
terest, the funds available, the regulatory requirements, and other matters unique
to each situation. It should be observed, however, that the intent of day-night sound
level is to obtain a measure of the average sound level integrated over a long enough
period of time to insure that variability in measurements due to weather, operational
factors, traffic densities or seasonal effects are properly accounted for in the

measurements.

PREDICTION OF DAY-NIGHT LEVEL FOR AIRPORT NOISE

In considering environmental noise in the vicinity of airports, it is important te
be sble to predict the noise environment for planning purposes. The measure chosen
to describe environmental noise should also be readily adaptable to the various pre-

dictive methodologies that have been developed {(Ref. G, 7, 8).
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In the case of airpoerts, the mothods for predicting noise exposure combine the
noise penerating properties of various aireraft types with aircraft performance and
operational procedures to yield contours of equul averapge sound level during a spe-
cified time period. Since the basic component of average sound level is an enerpgy
summation of sound exposure levels, the noise source descriptions for different air-
eraft can conveniently be presented in lerms of the sound exposure level as a function
of distance of closest approach of the aireraft during an event for different engine

power settings, e.g. takeoff, approach, ground runup.

The sound exposure lavel at any point en the ground, for a single nireralt opera-
tion, can be obtained by first determining the distanee of closest appreach from the
point of observation to the aireraft flight path, and then ebtaining the sound exposure
level from data for the individual airceraft type relating sound level and distance.

The average noise level at each point of interest is obtained by adding logarithmically
the sound cxposure level contributions from all aireraft operations during the time

interval of interest. (See Appendix A).

Various Government agencies use slightly different methodologies and computer
programs for predicting aircraft noise, Although the cffective differences in the
results of these predictions are small, they lead to unnecessary uncertainties, mis-
interpretations and discussiona. The detailed prediction procedures for the day-
night average sound level should be agreed upon and formalized as soon as possible
batween all Government Agencies and other interested organizations, Ior air-
craft noise predictions the gpecific recommendaticns given in Appendix F hat

gome of the items to be considered for incorporation into these procedures,
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The prediction aceuracy of any sound level model is no better than the accuracy of
the operational input data. In planning efforts the operational projections are not
necessarily an aceurato reflection of the eventual operations, Differences in flight
paths lor different aireraft, in elimb performance ag a function of weight, and in
atmospherie conditions all contribute to differences between predicted and mensured
values of noise exposure level, These preblems are common to all prediction
methodologies, however, and are not functions of the noise level measure employed.
The accuraecy of average sound level predictions over a projected 24-hour operation, is
within +5 dB of the measured values, irrespective of the noise level measure; the reason
for the wide scaiter range is that actual operntions deviato from the projected operations.
However, the aceurancy of estimated 24-hour equivalent noise levels for a set of known
operational eonditions compares within +1 dB of the measured values obtained for those

operations., (Ref. 4.)

The choice of the day-night average sound level, I"dn’ as a measure of environ-
mental noise was partly based on its relative ease of measurement. In the lnst
analysis, measured values of day-night average sound level taken over a long enough
period of time that a stable representation of annual daily average levels can be
obtained, are preferable to predicted values, The simplieity of the measurement of

day-night average sound level recommends it highly in this application.

COMPARISON OF DAY-~NIGHT AVERAGE SOUND LEVEL WIT!H OTHER AIRPORT
NOISE DESCRIPTORS

A number of rating seales have heen developed for airport noise analyses over
the past 20 years (Ref. 10), Those most prominent in the United States have been
the Composite Noise Rating (CNR) and the Noise Expesure Forecast (NEF), The CNR
has been used by FAA and the mililary services, while NEF has been used to some
extent by FAA and DOT. More recently the Community Noise Equivalent Level
CNEL) has been developed for use in the Cnlifornia airport noise law (Ref, 11). A
discussion of the comparisons between these ratings and Ldn is provided in

Appendix A and it Is explained why an exoel relationship between the ratings cannot

ha stated,
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For comparison, however, the following relationships can be assumed,

together with the estimated range of scatter:
L. = CNEL
dn

~ a‘+nr ¥
L, = NEF +35 (3)

L= CNR - 35 (:3)

A number of other ratings that have heen developed internationally include the
British Noise and Number Index (NNI), German Stoerindex ((-Q), French Isopsophic
Index (N), South African Noise Index (NI}, Internationnl Civil Aviation Organization
Weighted Equivalent Continuous Perceived Noise Level, WECPNL (Ref. 10), BEach
of these ratings accounts for the cumulative noise exposure in 2 very similar way,
differing primarily in the technical details by which the nolse exposure produced by
individual aireraft flyovers is described, These measures are highly intercorrelated
with NEF, CNR, CNEL, and thus with L n* (Ref, 10), Approximate conversions for

d
these measures o L. dn S0 easily be derived, as they have been above for NEF and

CNR (Ref. 10),
TFAA is considering the use of a rating method for airport noise termed the Alr-
craft Sound Description System (ASDS), This method does not provide a measura of

cumulative noise exposure and is thus not directly comparable to the other rating

methods cited above,

THE EFFECTS OF OTHER NOISE SOURCES ON DAY~-NIGHT AVERAGE LEVEL

FROM AIRPORT OPERATIONS

The definition of average A-weighted sound level given in Section 1 is inde-
pendent of the source of the noise. The average sound level in the vicinity of an
airport will represent a ¢ombination of the noise produeed by aireraft and the noise

produced by other noise sources, e.g. motor vehicle traffic,

17
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Tho contribution of aireralt noise, relative to that from other noise sources, will
depend on the magnitude of the aireraft exposure levels, he total number of flyovers
in any time period, and the exposure levels of the other sources.  Various desipn
ceharils for assessing the relative magniludes of the contribulions from these sources
are provided in Appendix A,

In most airport nolse situations ol interest, the contribution of aireralt noise to
the average sound level al locations near an airport will be dominant. TFor planning
purposes, the averape sound levels due to aireraft operstions should first be pre-
dicted without regard to other noise sources. Then measured or predicted uverage
sound levels at locations of interest in the community where other sources of noise
are expected (o be predominant should be obtnined. TFinally, the impact of the dif-

[erent noise sources can be evaluated both individually and together,
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SECTION 3

BASIS FOR SELECTING MAXIMUM PERMISSIBLE AVERAGE NOISE LEVELS

The Noise Comirol Act of 1972 directs EPA to develop and publish noise eriterin
that "reflect the scientific knowledge most useful in indicating the kind and extent of
all identifiazble effects on the publie health or wellare which may be expeeted [rom
dilfering quantities and gualilies of noise.” This scctionol the report is based on re-
cenl surveys of the scientifie data that will supporl EPA's eriteria document and on
preparatory work for the eriteria document (Rel. 53). It is not the purpose of this
section to recapitulate these data or past efforts, which are extensively decumented
in the literature (Ref, 54, 55, 21, 19}, hut rather to annlyze how such data can be
interpreted to arrive at maximum permissible average levels with respect to the
cunulative environmental noise exposure defined in Section 1, The analysis tries to
pive quantitative relationships between the average sound level Lo which the average

individual in a population is exposed and the resulting effects.

Although recommended values are presented here, the final ehoice of maximum
permissible levels is not a technical/seientiflic one and cannot be made by this Task
Group. Such a decislon involves value judgments in the political, social, ethical and

economic domain, beyond the responsibility of the Task Group, and must be resolved
in the administrative or ultimately in the political-legnl-legislative domain. llowever,
the following analysis indicates that the options avallable for sefting the maximum
permissihle average sound level are restricted to a range of not more than 20 413,

no matter how the challenge "to protect the public health and welfare with an adequate

margin of snfety' is interpreted.

The approach of this section will be first to present the guantitative relationship
botween cumulative exposure and the risk of health effects, primarily noise indueed
permanent hearing loss. Similar relationships are derived between average sound
levels and the percentage of individuals annoyed by aircrafi noise, and between average
gound levels and the percentuge of time thit speech communieation will be intervupled.

Annoyance due to noise and interference with speech communieation ennnot be identified
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at this time with dircet diseasc producing health effects, but must be interpreted as
intarference of the noise envivonment with public health and welfare according to the
intent of the Noise Control Act; certainly, according to the definition of health of the
World Health Organization, these noise cffects on human activities and well being

waould be ineluded under health effcets.

It must be kept in mind that the relationships between noise exposure and public
health and welfare analyzed in the {ollowing are based on statistieal probabiiities
rather than on individual cause-cffect relationships, Therefore, the generalized
relationships and the recommendation of limit values are no evidence of whether any
particular individual's health is affected by the noise.

With the cause and effect relationships between human health and welfare and
cumulative neise exposure in hand, ihe question gtill remains as to what constitute,
for the purpose of this report, "significant" effects on public health and welfare. It
is rensonable, however, to requira that an environment for 21l Americans "free from
noise that jeopardizes their health or welfare™ (Noise Control Act of 1972) should have
no practically significant health effects for the most sensitive segment of the population,
This meang that in terms of annoyance, specch interference, hearing considerntions,
or other health effects, any noise level recommended sliould have no significant effect
on the mnojority of the people. Based on these assumptions, maximum permissible
average sound levels, Ldn' are rceommended, one for immediate implementation

and one as long-term goal. These criterion levels ave:

1. Realistic with respect to the naturally occurring background levels produced
by normal human activities, such as talking; and

2, Economically feasible, provided that an appropriate time schedule for
compliance is developed. These levels can be enforeed hy relatively
simple environmental noise monitoring systems.

Whether or not the numerical values recommended here are finally adopted, the
analyais framework and the quantitative relationships for the various noise effects
criterin, as presented here, should be used for discussing and characterizing the
effects of the ultimate choice of maximum permissible average sound laevel and to
analyze the implications of nchieving such levels, Setting limits for average
environmental nolse, as proposed in this report, would not eliminate the need to
protect people from cccasional individual very nolsy events and to restrict, by source
emission standards, the contributions of {ndividual noise sources to the public noise
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environment, Such efforts must be pursued concurrenily to ithe extent technologieally
possible and ceonomically feasible. Similarly the detailed characteristics of individunl
noise sources, such as their pure tone contributions, must be controlied by emission/

ecrtification standards,

Once maximum permissible averapge sound levels ave accepted, the Federal or
local authorities must still decide how the total permissible noise dose should be
allocated between the major individual nolse contributors; i. ¢., for example, what
percentage of the total dose should he used for aireraft noise and what percentage for

traffic noisc.

Recommending upper limits of permissibility to protect the public against noise
jcopardizing their health or welfare should not be interpreted as recommending
Insensitivity to tho depradation with respect to noise of existing environments having
lower noise levels (e.pg., Natlonnl Parks or wilderness arens). In other words,
increasing noise levels to the levels of permissibility in presently quiet areas should
only be allowed if justified in the national or public interest or welfare,

HEARING LOSS

- e
T e - Tt
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There are two important considerations in evaluating environmental noisc with
respoct to potential permanent hearing loss: the direct elfect of environmental noise
that s loud enough to cause hearing damage, and the Indirect effect of environmental
nolse which, though not loud enough itself to cause damage, can still prevent recovery
of the hearing mechanism from an occupational, recreational or environmental noise
overdose. The implications of these two considerations arc examined in detail in
Appendix B and are summarized in the fellowing paragraphs.

DIRECT EFFECT

The hearing thresheld for an individual at a specific frequency is determined by
measuring the level of the quietest sound that can be heard by the individual, The
amount of hearing loss at any frequency is measured by the amount by which the hear-
ing throshold hac shifted upward from  pravious value, or from the population norm.

Table 1 sumnmarizes the relationship between daily noise exposure level and
maximum noise Induced permanent threshold shift for the most sensitive 10 pereent
of the population. The data assume 8 hours occupational noise exposure per day,
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repeated over a 40 year working lifetime. Usually, the threshold shift inereases
gradually over the 40 years of exposure; the term "maximum! refers to the greatest
threshold shift occurring in this period, generally at the end.

The average of the permanent threshold shifts at (requeneies of 500, 1000 and
2000 Hz, is used to define a "hearing handieap, " a person is considered to suffer a
hearing hondicap when his average purctone threshoeld for these three frequencies

exceeds by 25 dB or more the International Standards Organization (ISO) audiometrie

zere (Ref. 12). The average threshold shift for these three frequencics is usunlly less !
than thal ot a frequency of 4000 Hz, where the greatest change in hearing threshold
generally occurg for most types of noise. The data nt 4000 Hz therefore provide a

more sensitive indicator of the noise induced permanent threshold shift than data at

lower frequencics,

Individunl changes in hearing iess than 5 dB are not generally considered
noticeable or significan(. For instance, repeated audiograms on the same individual
will often show a 5 dB varjability, Thus, the threshold of hearing damage should be
defined al the environmental noise level expected to eause a permanent thresheld shift
of 5 dB at 4000 Hz in the most sensitive 10 percent of the population. From Table

1, this threshold level is seen o be an average A-welghted sound level slightly

Iess than 75 ¢B for an 8 hour cxposure to broadband noise. Tor intermittent noises,
such as that produced by aircraft or other moving vehieles, this threshold level may

he increased by 5 dB to 80 dB, because of the opportunity for the ear to recover between

noisy events.

INDIRECT EFFECTS

Complete recovery Irom high levels of daily occupational or environmental noise
requires a substantial period of "quiet' with the A-weighted sound level less than 65
dB (See Appendix B), Assuming 2 house noise level reduction of 15 dB, with
windows purtially open, the cutdoor averige sound level thus should not exceed 80 dB

in order to assure that the indoor level doces not exceed G5 dB3.
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Tabie 1

Maximum noise induced permanent threshold shift in decibels, at various audiometric
frequencles, for the most sensitive 10 percent of the population, nssuming A 40-year
exposure for § hours per day, as a function of the A-weighted average sound level of
broad-band noise. (See Appendix B for additional detail.)

A-Weighted Average Sound Level in di3+*

Audiometric Frequencics (Hz) 75 8o 8b a0
Avernge shift at 500, 1,000 and 1 1 4 7
2,000 lz

Average shift at 500, 1,000, 2 4 7 12
2,000 and 4, 000 Hz

Shift at 4, 000 1z G 11 19 . 28

*Example: of alarge number of people exposed for 8 hours per day over a 40 year work-
ing lifetime to broad band noise with A-weighted average sound level of 85 dB, the most
seneitive 10 percent of these people will exhibit, on the average, permanent threshold
shifta as follows: at a frequency of 4000 Hz, the shift will be 19 dB; the average of the
shifts at the frequencies 500, 1000, 2000 and 4000 Hz will be 7 dB; the nverage of the shifts
at 500, 1000 and 2000 Hz will be 4 dB.

**Add 5 dB to the average sound level for intermiltent noise such ag that produced by

s L oA e e . X
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aircraft operations.
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DAY-NIGHT AVERAGH NOISE LEVELS LOW ENOUGH TO PREVENT ITEARING 1.0SS

Values of day-night avernge sound levels consistent with the above two consider-
atjons are summarized in Table 2. Dased on the direct effcet, the recommended
upper limjl of average sound level (80 dB for 8 hours outdoor exposure Lo intermil-
tent noise} iranslttes to ouldoor maximum permissible values of Ldn between 80 and 86
dB, depending on the difference belween the daytime and nighilime values of average

sound lovel. The most probable maximum permissible value [or Ldn in an actual
environment would be 83 dB {See Appendix A, Fig., A-T),

Therefore, considering the direet effect only, an outdoor neise exposure of I‘dn =
83 dB or less will produce no noticeable hearing change in 90 percent of the population
whe arc outdoors on the average as much s 8 hours per day. This group is
envisioned to include mostly young children and relired persons in warm climates,
or certnin occupational situations. Since the relationship between noise exposure aind
hearing in ehildren has not been experimentally established, the eriterion established
for working adults must be used. The possibility that children might be more sensi-
tive than adults to noise must be asscssed when establishing what constitutes an
adequate margin of safety. The gencral publie who are not outdoors as mucl as 8
hours will of course be better protected from atrerafl noise. Hearing loss from neisc
produced by occupational or recrentional activities Is not eonsidered here, cxeept Lo
note that a noise dose of 75 dB for 8 hours would be insignifieant (Iess than a 1dB3
change in average sound level) when added to the current 90 dB [or proposcd 85 dB3)
average sound level that is the Hmit for occupational exposure 8 hours per day {Ref. 13).

The day-night average sound level determined by the "indireet cffect” require~
ment for an 8 hour period of "quict"” is the same (Lrln = 8% dB3) as found for the direct
effect, provided the 8 hours ocewr during doytime. Howover, if, as usual, the quict
are greater, ranging hetween 86 and 30 dB.

period occurs al night, the values of Lcln
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Table 2

Summary of permissible vitlues of the outdoor day-night average sound level in
deeibels [or intermillent aircrafl noise, under two alternative constriaints and for

three values of the difference hetween day and night values of the average sound level,

Differenec in Day and Night Values of Qut-
Constraint door Average Sound Level

0 4= 10
Direect 8 hours outdoors in daytime HG** gy BO¥*
liffect with ch = 80 dI3
Reqguire-
ment
Indirect | 8 hours indeors at night with 86 87 90
Lffect Leq - 65 dB indoors or 80 di3
Require-{ outdoors
ment

*Most likely value in this range of Lcln (See Appendix A),

[ outside noise is stendy, cog., not composed of a series of intermitient single event
noises, such as produced by aireralt, theae values should he reduced by 5 dB.

o
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Thus, the maximum permissible limits resulting from the diveel eifects of environ-

mental noise are controlling, if the "quict” period oceurs at night.,

In summary, the hearing damage eriteria indieaie that o day-night average sound
level less than 83 dBA is required, (o assurc that at least 90 percent of the general
population hiave no measurible loss of hearing ability over the 500 4o 4,000 Hz range
of [requency, Such cumulilive effects of envivoumental noisc would show up only
afier exposures exceeding 10 years, This means that hearing damage datt on which
to base criteria of aceeptable noise exposure, or to modify the initial choice of eri-
teria, acerue very slowly, Prudence demands 2 conservative
approach to setting criteria in sueh a situation. Moreover, the 83 dI3 limil was
derived under certain assumptions regarding life style and exposure that might lead
to over- or underestimation of individual exposures., Thercfore, in view of the
latter uncertainty, it is judged reasonuble to recommend an ]“dn of 80 dB as the max-

imum permissible yearly outdoor average sound level, to prevenl adverse health ef-

fects on people's hearing.

SPEECH COMMUNICATION

Speech communication is essential to man, both outdoors and indoors,

Outdoors

Out~of-doors, the distance between the tnlker and listener over which ellective
speech communiciztion ean be earried on depends on hoth the voice level of the talker
and the level of the environmental noise that surrounds the conversants. The reln-
tionships among the different parameters are summarized below and are given in
greater delail in Appendix C,

Table 3 compures, for different degrees of vocal effort, the distance between
a talker and listener out-of-doors with the steady environmental noise level that just

permits reliable speech communication (defined as 95 pereent sentence intelligibility,

i.e., 95% of the key words in spoken sentences are correetly understood by

the listener). (Rel. 49.)
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Tabte 3

STEADY A-WEIGHTED NOISE LEVELS TIUHAT ALLOW COMMUNICATION WITH 95%
SENTERCE INTELLIGIBILITY QVER VARIOUS DISTANCES OUTDRCORS FOR DP-
FERENT VOICE LEVELS

VOICE LEVEL COMMUNICATING DISTANCE (meters)
0.5 1 2 3 -4 5

Normal voeice 72660 40 86 5 52 dBi

Raised volee 7872 G600 42 GO 58 dB

In choosing suitable limits on environmental notse o permit comfortable speeeh,
it appears rensonable to Hmit outdoor noise levels so 18 to permit reliable speech
communication with normal voice up to lwo meters separation between walker and
Hstener. The choice of {wo meters for the communicating distance is considered

roasonable for typical outside communication requirements in urban areas. o achieve
this goal the average sound level should be no greater than G0 dB, according to Table 3.

Indoors

To nasess the inlrusion of outdeor levels into dwellings, the criterion of disumee
between talker and listener is not valid, because of the roverberant build-up of sound
by reflections from the walls of the room, For years, however, there have heen
widcoly accepted eriteria of recommended indeor noise levels appropriate to various
activities, (Ref. 57.) A rveasonable criterion value, from the upper half of the range
of A-woighted sound levels recommended for living recoms (for radio and TV listening,
ns well as domestic activities), hotels, motels, small offices and similar spaces
where speech communicatfon I1s impertant, is 15 dB. A steady neise which does not
cxeeed this level will assure 1004 sentence intelligibility for reluxed conversation.
Assuming 15 d13 noise veduction through an open window, the steady outdoor noise
level could rench 60 dB without exeecding this recommeoended indoor noise eriterion

for residences.

1£=]
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QOn the basis of Table 3, the same value of 60 dB is recommended as the
maximum permissible value for intruding steady noise for speech communieations,
both outdoors and indoors. It is shown in Appendix C that things are changed
only slightly if these criteria are Interpreted as average noise levels for
fluctunting noiscs, such as aireraft or traffic noise, 1In fzct, the averange noise level
is a conservative measure of noisc for protection of speech communieations; the
maximum permissible average sound level chosen to proteet speech communication
offera somewhat less speceh interference when the noise fluctuates than when it is

relatively steady.

These criterin for averige sound level should npply at all times of the day when
pecple wish to pursue their habitual waking activities, both indoors and outdoors; that
ig, they will govern the average daytime sound level (0700 - 2200), For the range of
sound level around G0 dB, the most probable value of day-night average sound level
is about 3 dB higher than the daytime average sound level, Therefare, it is concluded
that the day-night average sound level should not exceed 63 dB if people arc to enjoy
their normal domestic activitieg indoors or to converse without difficulty outdoors at

a two meter distance.

A eurve showing the complete relationship bet ween the outdoor and indoor day-

night average sound level and percentage sentence interference is shown in Figure 2,

ANNOYANCE

The word annoyance is used in this report as n general term for reported adverse
responses of people to environmental noise. In this context not the laboratory noisiness/
annoyance studies but the studies of annoyance which are Iargely bused on the resulis
of sociological surveys have been considered. Such surveys have been conducted
among residents in the vieinity of airports of a number of countries including the
United States (Ref. 14, 15, 16, 117, 56}

The resulte of these surveys are generally related to the percentage of respondents
expressing ditfering degrees of disturbance or dissatisfaction due to the noisiness of
their environments. Some of the surveys go into a complex procedure to construet a

scale of annoyance; scme report responses to the direct question of "how annoying is
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the noise." Each social survey is related to some kind of measurement of the noise
levels (mostly from aireraft operations) Lo which the survey respondents are

cexposed. Corrvelation bhetween annoyunce and noise level can then be obtained.

The resulls of the social surveys show that individual responses vary widely for
the same noise level. Borsky, (Ref. 18}, has shown that these variances are reduced
substantially when groups of individuals having similar attitudes abhout "fear" of air-
critflt eragshes and "misfeasance” of authorities tre considered. Moreover, by
averaging responses over entire surveys, almost identleal functional relationships
bhelween buman response and noise levels are ohtained for the whole surveyed populn~

tion as for the groups of individuals having neutral attitudinal responses.

In deriving a generalized relationship hetween reported annoyance and day-night
average sound level it secmns reasonable to use the average overall group responses,
recognizing that individunls may vary considerably, both positively and negatively

compared to the average, depending upon their particular attitudinal biases.

An intercomparison of various survey results is presented in Appendix D, where
three of the most prominent social surveys around airports are examined, These
are the first and second surveys around London's Heathrow Airport, and the Tracor
study around eight major airports in the United States (Ref. 14, 15, 16). The noise
level data in each survey were converted to outdoor L dn for the purpose of this
analysis. An additional analysis wis made of the overt community response for the

55 community noise situations reported in the EPA report to Congress (Ref. 19).

The relationship between the percentage of respondents who were 'highly annoyed"
and the day-night average sound level is shown in Figure 3, for the combined
results of the first London survey, the Tracor study and the second Heathrow survey.
These results, based an nearly 2,000 respondents in the first London survey, and
more than 7,500 respondents in the combined surveys show an essentially identical

relationship* between the percent of people highly annoyed and the average sound

*Meaning that the regression equations are practically indistinguishable.
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level, The results are in complete agreement with the conelusions of a recent analysis
of British, French and Duich survey results, conducted by the Organization for Eco-

nomic Co-Operation and Development (OLCD) (Ref. 20).

As part of the Tracor analyses, a relationship was derived between the number of
people highly annoyed and the number of people who actually lodged complainis about

the noise. A scale based on this relation is also shown on Figure 3.

As a [innl comparison, a scale showing differing degrees of overt community
response 18 shown at the far right on Figure 3, This seale represents responses
to a variety of nolses, not only aireraft, based on the 55-case study described in
Appendix D.  On the average, adversc community reaction to noise becomes of ser-

ious concern at values of Ldn over 60 dB.

Individual annoyance and complaint data are summarized in Table 4. The
porcentage of complaints varies from 2 to 22% over the ]_Jdrl range of (0-80 dI3, an
average rate of increase of 1% per dB. In this same range of noise levels, the rate
of increase in the percentage of people who are highly annoyed increases from 23 to
62%, an average rate of 2% per dB. lowever, for values of Ldn less than 60 dB the
rate of incrense in the percentage of people highly annoyed increases at a lower rate,

an average of 1% per dB,

One may conclude that, at values of the day-night average sound level greater
than 60 dB, the rate of increase of annoyance with an incrense in noise is substan-
tially greater than at lower levels, a conclusion that is also evident from the change

of slope of the curve in Figure 3.

In summary, to achieve an environment in which no more than 20% of the popu-
lation are expected to be highly annoyed and no more than 2% actually to complain
of noise, the outdoor day-night average sound level should be less than 60 decibels,
Higher noise levels must boe considered to be annoying to an appreciable part of the

population, and consequently to intorfere directly with their health and welfare.
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Tahle 4

Per¢entages of the population near airports who are highly annoyed and who lodge
:omplaints about noise, for various values of the day-night average sound Ievel of

lireralt noisc (from Figure 3)

Outdoor

Duy-Night Average Percentage Percentage
Noise Level in dB Highly Annoyed Complninants

60 13 less than 1

55 17 1

GO 23 2

65 33 0

70 44 10

75 54 15

80 G2 over 20

GENERAL HEALTH EFFECTS OF NOISIE

Although there is the possibility that noise of high level or extreme fluctuations
may contribute indirectly to the incidence of non-auditory diseases, no conclusive
evidence to support this possibility has been documented, Most experts agree ihat
there is no well-established effect of noise on health {in the more restricted sense,
i.e., the absence of disease) besides noise-induced hearing loss. A recent critical
review of this subject (Ref, 21) came to the conclusion "if noise control sufficient
to protect persons from ear damage and hearing loss were instituted, then it is highly
unlikely that the noises of lower level and duration resulting from this effort could 1'

direetly induce non-nuditory disease,'

The maximum permissible noise levels with respect to health effects on the hear-

ing organ, proposed in the scction on hearing loss above, are 5 to 10 dB more protective than
the hearing conservation criterie and standards presently used by the Federal Goverhment and

Industry (Qccupational Safoty and Health Act of 1970), Therefore, according to present

day knowledge, exposurea to levels below the 80 dB limit recommended here should

a3



be considered acceptable as far as their direet contribution to non-auditory diseases
is concerned,

Thia is not to say that there are no indications to arouse eoncern in this nrea; but
it substantial amount of rescarch on non—nuditory effects of noise on health would be
reqguired (o alter the above statements,  Such rescarch should be fostered and the re-
sults should he carelully monitored lor any evidence indicating thal the maximum per-

missible average sound levels recommended herein are excessive.

Sleep disturbance due Lo noises is o potential indirect health effcet of considerable
concera, for it eon certainly affect psychological well being, irritability and mood
(Ref 21).  The nwakening effect of noise depends on the characteristies of the indivi~
dual person and the noise (such as time of night, age of individual, cte.). Noise
limils for slecp interference cannot yet be so clearly established as for the risk of
hearing loss or for specch interfercnce. However, in quict bedrooms,

sound levels below 30 dB have ordinarily no arousal effecis, while steady noise above

50 dB resulted in numerous complaints.

The maximum permissible ouldoor level of Ldn = 60 dB, proposecd

above in order to limit people's annoyance due to noise, would provide average

sound levels from exterior noise sources below 35 dB at night in an average bedroom
with closed windows., The levels in a bedroom with open windows could, of course, be
higher but it is reasonable to expect people who open their windows ot night to be able
to accommodate to slightly higher levels., While individual noise events might still be
audible even in the presence of heating and air conditiorning equipment, and might some-
times result in changes of sleep pattern, they would be considered for the most part

as normal and aceeptable by the large percentage of the US populntion living in an
airport environment today. Tt does not appear that much would be gained by setting

the goal for day-night average sound level lower than 60 dB, for this would not neces-
sarily protect against oceasional individual noise events of short duration but of high
arousal/annoyance value, The permissible day-night average sound level should not
be set unrenlistieally low in an attempt to account for the cffects of individual events

of low probability which are not "cumulative® effeets. It is recommended instead, that
maximum sound levels during the night should be controlled through separate loeal

noise ordinances, if desirable and necessary.
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Experience has shown (Appendix A) that, for typical tralfic, airpori und cily
noises, when the day/night difference in the cquivalent noise level is 10 dB or mors,
the daytime exposure is the main concern with respeet to poltential specch interferenee

and nnnoyance. In these situations, a maximum permissible ouldoor L n of 60 dB3, will

d
generally cause negligible speeeh interference or nnnoyance during daytime, and will
most likely cause no adverse effects on night-time sleep in normal people aceustomed

to the environment, even with windows partially open.

NATURAL INDOOR NOISE "FLOCR"

An important consideration in choosing criteria of acceptable environmental noise
is the indoor neise level to be expected in residential areas {rrespective of the outdoor
noise environment. It clearly makes liitle sense to establish eritorin for external nolse

sources that would lend to Indoor levels lower than the "self-noise" of residential living.

While fow reported data are available on the variation of noise levels within
homes housing a variety of different life styles, some limited information can be pro-
vided. The following measured values are considered representative of indoor average

sound levels where external noise intrusion is not signlficunt, ns seen in Table &.

Table 5
Condition Leg - 4B

Typical people movement, no TV or radio 40 ~ 15
Specch at 10 feet, normal voice 56
TV listening level at 10 fect, no other 55 - GO
activity

Stereo music ' 50 - 70
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It should be noted that these values are average sound levels, not the maximum
sound levels, which for speech, music, and appliances ean range up to 75 Lo 80 dB for
short durntions. Puring sleeping hours when no appliances, TV or radio ave in

operation, intcrnally generated noise levels will be lower.

It is reasonable to conelude that in n lypical quict residential environment, values
of Le hetween 40 and 45 due to domestic activities alone, are s low as ean be
expected during waking hours. There is no reason, therefore, to reduce daytime out-

door noisc levels below the point where the corresponding indoor intrusion is less
than about 40 to 45 dB.

The day-night average sound level outdoors is greater than the daytime averapge
sound level (Ld) by 0-3 dB, for differences of Ld and Ln hetweon 10 and 4 d3,
respectively, Tor a typical house with open windows, the noise reduction between
indoors and outdoors is 15 dB3. Therefore, the values of an outdoor Ldn expected to
produce a daytime average sound level of 40 dB indoors are 55 to 58 dB, and those
expecied to produce an indoor daytime level of 45 dB are 60 to 63 dB. These values

of outdoor Ldn can be inereased hy 10 dB if the windows are closed.

It is concluded that values of outdoor day~night average sound level ranging be-
tween 55 and 63 dB produce indoor daytime noise levels with open windows equal to the
natural indoor noise floor inside houses. Lowering the outdoor noise level below
these values would be of little value inside houses, since the natural indoor noise

floor will control the indoor noise levels.

NUMBER OF PEOPLE IMPACTED VERSUS VARIOUS GOALS FOR THE DAY-NIGHT
AVERAGE SOUND LEVEL

‘I'ne mest direct muelhod of nssessing the impael of environmental noise and the
implications of selecting specific levels of permissible eumulative exposure is to count
the number of people affected as a function of the value of the day-night average noise
level to which they are exposed. Table 6 summarizes the results of a preliminary esti~
mate of the number of people exposedtio various levels of noise from each of the three
major sources of high level environmental noise: freeways, airports and wban traffic

in densely populated cities.,

36



Table 6

Estimated Number of People Exposed to Noiso From Aireraft Operations, Freewny
Traffic and Urban Road and Street Traflic at Various Values of Outdoor Day-Night
Average Sound Level

Number of Poople in Millions
L. exceceds Froeway Aireralt Urban¥
dn Traffic Operations Traffie Total*#*
60 dB3 3.1 1G 18.0 47,1
G5 dB 2.5 7.5 7.5 17.5
70 dB 1.9 3.4 3.2 8.5
75 dB 0.9 1.5 0.6 2.4
80 dB 0.3 0.2 0.1 0.6

*Based only on citles having populations greater than 235,000, comprising a total
population base of only 92 million,

**There may he some duplication of people in these totals,

The freewny neighborhood population estimates are based on data provided in the
EPA report to Congress (Ref. 1) and on noise level data for typical urban freeways.
The airport neighborhead population estimates are based on data in the report of the
Aviation Advisory Commission (Ref, 22) and in the EPA report to Congress {Ref 23).
The urban populntion estimates are based on data contained in Ref. 24 for the 92

million people living in cities having populations greater than 25, 000.

The total number of persons exposed to noise from all three sources is at loast

18% of the total population at an I n lovel of 60 dB and over 8% of the

population at an Ldn level of G5 d]f. For these lavels of Ldn' the number of people
affected by urban traffic noise is equal to or greater than the number affected by
aireraft operations in the vicinity of airporis. This result is not surprising, hecauge
an L dan of 60 dB is typieal throughout urban neighborhoods with detached housing in

mujor cities, andan L dn of 65 is typical for noisy urban neighborhoods,
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The tatal number of persens estimated Lo be affected at a Ldn of 80 dI3 or more
is about 0. 3% of Lhe totnl population, one-thivd of whom are affected by sireraft neiso.

These persons may be subject to risk of hearing damage if they reside for mony years
in such an environment.

There are three possible approaches to reducing the numher of people affected by
noise. Thoy are:

1. Reduce the nolse at its source and/or restrict {he number of nolsy operations.

2. Increase the noise reduction in the sound paths between the source and the
people.
3. Move the people away from the noise.

Various methods for reducing aireraft noise at its source or for controlling the
number of operntions and the associnted ecconomic impacts are the subject of other
task force reports In this series. Similar assessments for reducing surface vehicle

noise at its source will be contained in future EPA documents.

With respect to the second possible approach, the noise reduction of a dwelling
may be increased by 10 to 20 decibels at a cost of approximately $3, 000 ~ $5, 000
respectively for a 1500 square foot detached house. (Ref, 25.) If the noise levels
within dwelling units currently exposed to outdoor levels of L an of G0 dB were to be
reduced to values comparable with an outside I..dn of 60 dB or less by use of noise
control treatment, it is estimated that the cest for these 37 million people would be
30 to 40 billion dollars. If 5 dB greater noise were allowed indoors, eguivalent to an
outdoor L dn of 65 dB, the cstimated noise control cost would be 12 to 17 billion dol~
lars for the 17.5 million people affected. Naturally this solution would he effective
only indoors with windows closed; the outdoor environment would be unchanged. This
situation could be improved with respect to traffic noise by the use of suitable bar-
riers and acoustical absorption to supplement the exterior house wall treatment,

However, such supplementary efforts are impraetical for the noise from aircraft

flight operations, and consequently, the second possibility of increased noise
reduction may never yield acceptable protection against alreraft noise heard outdoors,
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The third alternative of moving people away {rom the noise does not appenr to he
practicable en a large seale. The direct costs for implementation greatly exceed
those cstimated for noise control treatment, excepl where they can be offsel by con-

version of land from residential o commercinl or industrinl uses, Such conversion

muay be praciical and economically feasible in the immediate vicinily of some ajrports,

The applicability and economie fensibility of this approach must be determined for

exch loenl situation,

SUMMARY OF EFFECTS OF NOISE ON PEOPLIE AT VARIOUS VALUES OF DAY-

NIGHT AVERAGE SOUND LEVEL

In the preceding scctions the effects of noige on various human activities and
responses have been reviewed. Inorder to assess the implieations of specilying
different values as limits for maximum permissible day-night average sound level,

the available data are summarized in Table 7,
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TABLE 7. HEALTII EFFECTS OF NOISE AT DIFFERENT VALUES
QF OUTDOOR DAY-NIGHT AVERAGE SOUND LEVEL,
Lr]n' IN DECIBELS

HEARING SPEECH ANNOYANGE

Ourdoor Day'Night
Average Saund Lovel Hearing Risk Percent af Exposed Penple  Maximnm Speech Highly Aanayed Complainants
in Decibels for Speech With Permanent Threshold  Interference in % of Exposed in% ot
re-20 micronew1ons in % of Shift (b Decibels ar 4000 in Pergent Peaple Exposed People
pér square moler Expased People  Her1z) OUTDOORS® "INDODRS"**

50 0 0 08 0.1 13 1

G0 0 a 25 a1 23 2

70 0 0 53 0.1 44 10

80 G L] 100 1.5 G2 20

50 8 66 109 3.2 - UNKNOWN -
N Percentage of key words misunderstood in spoken sentences,

**  Normal vaice effort and 2 meter séparation botween talker and listener, When speech interference is excessive the average communication
can b improved by reducing separation distance and/or raising voice Jevel, Fot example, with an Lgp of 80 dB the average interference
will not exceed 5% for a separation af 0.6 meter and raised vaice level.

*** 15 decibiels noise reductian through partialty openad windows, and relaxed conversational effort,

Example: When the day-night average sound level is 90 decibels outdoars:

HEARING RISK:

The percentage of people suffering 2 hearing handicap in a group exposed Lo this level of noise is expected
to be B percentage points higher than the percentage of people with hearing handicaps in a group, otherwisa
similar, who are not exposed to noise levels of this magnitude, {This column refers anly to hearing impatr-
ment in the frequency range mast important to understanding speech frequencies of the 500, 1000 and
2000 Her1z {cycles per sacond ) bands.)

G6% of the entire population is expected 10 have a nolse induced permanent threshold shift greater than &
decibels at a frequancy of 4000 Hertz (cycles per second).

SPEECH INTERFERENCE:

For conversation outdoors, the percentage of key wards misunderstood in spoken sentences will be 100%,
and for canversation indoors, 3,2%. " Maximum Speech Interference’” here refers to conditions of
continuous steady noise; the speech interlerence would be less for intermirtent noise and substantiaty
less for jafrequeente intermittunt intrusions corresponding to the same vaiue of Day-Night Average Souad
levet,

ANNOYANCE:

The number of noise exposed people who are highly annoyed and the number who are axpected to complain
abaut the noise are unknawn for this level of exposure, but they are greater than 62% and 20%, respectively,
which are the values appropriate tv an owtdoor Ly of 80 decibals,




SECTION

CONCLUSIONS AND RECOMMIENDATIONS

Conclusions

The Task Group arrived at the following conclusions;

1.

For the characierization of the cumulative impact of nolse environmenis on
human health and welfare a single noise measure is required for use by the
Federal Government. This measure must be the same for all lypes of noises
so that the contributions of various types of noise source to the total environ-

menial exposure can be identified,

Evaluation of existing and proposed methods available for the description

of environmental noise leads to recommendation of the day-night A-weighted

average sound level as the method of choice. The method is deseribed in

detail in Section 1; it can be related to other more complicated methods
in use for special applications as discussed in Appendix A. The method has
the following advantages:

e It is relatively simple,

e It can be used for the prediction of noise environments in land use plan-
ning studles as well as for the measurement and economical monitoring
of existing noise environments,

s A-weighted sound level has been shown to correlate well with the various
effects of noise on people,

The method has the following shortcomings:

e To cvaluate the effect of noise on human annoyance, bhetter weighting fune-
tions than A-welghting may be possible (for example, a D-type weighting).
Howover, the evidence is not conclusive and no network for such weighting

has yet been standardized.
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The method does not account for pure tone components or for impulsive
charactey in the noise.  These noise characteristics have n definite
influenee on the annoyanee value of some nircraft noisc {for example,
compressor hoise and helicopter noise). Neglecting these characteristies
in the proposed measure makes their control by other means necessary
{emission/eertification standards). Nove of these shortecomings is con-
sidered serious enough to jusiify delay in adopting 1 common measure.

It Is emphasized that this measure of day~night average sound level is

not intended for use in detormining compliance of product noisc with

specifieptions or individual source noisc certification.

To speeify maximum permissible noise exposure with respect to human
health and welfare, the selected measure must be used nol only to describe
the noise environment of a given location; but must be extended lo
deseribe the noise environment to which individuals and populations are
exposed during their 24 -hour living routines. This leads lo the concept of
the average sound level to which individuals and populations are exposed as
the only reasonable and defensible primary measure for limiting human
exposure to noise, The average sound level depends on the noise to which
individuals are exposed, indoors and outdoors, at home, at work, in school,
ete, Human exposure, as assessed by this primary measure, can therefore
be controlled not onlty by controlling the average sound level of the outdoor
environment but also by modifying the noise reduction effected by buildings,
The measure gives a clear and objective basis for land use planning and

for zoning and can take into account changes in climate, life siyle, ate.

The measure of day-night average sound level (Ldn) can be used {o predict

the effects on a pepulation of the average long term exposure to environment
noise. These relationships, ns outlined in Section 3 for nolse induced per-
manent hearing loss, interruption of speech communication, and individual

amoyance, should be used for choosing maximum permissible average sound
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levels, Compliance with the maximum permissible average sound level

cun he monitored by relatively simple and available instnnentation,

To avoid significant long-term effects of environmental noise on humnn
hearing (i.e., to avoid any effect after 10 yeurs in at least ninety percent
of the population) requires an average ouldoor L(]n = 83 dI3* nccording to
strict application of current seientifie test datn, A reasonably consorvative
choice of a criterion of acceptable exposure would be Ldn =30 dl3, Other
permanent or discase producing health effcets cannot yei be quantitatively

correlated with cumulative exposurc.

An outdoor Ldn of approximately G0 dB or less is required in order that no
more than 23% of the population exposed to noise would be individuatly highly
amnoyed, (The same average sound level would gunrantee that, on the average,
95% effective speech conversation ot iwo meters distance outdoors would be
possible ut all times, and normal domestic speech activities are possible

indoors, with gpen windows.) It therefore appears reasonable 1o propose an

d
sound level with respect to health and welfare. (Note that this level is not con-

L I of 55to G0 dB as the long range gonl for maxinum permissible average

sidered optimum, merely the upper limitl of permissibility, No endovsement is
intended of degradation of existing areas having a lower noise level.) Adoption

of such a goal must be examined in terms of the overall context of the Noise Control
Act of 1972, including the effects of such a cholce on the totnl public welfare of

the natlon.

According to the estimates in the Table 5, a goal of Ldnc G0 dB has the

implieations that the noise exposure cnvironment from all noise sotrces mustbe changed
for approximateiy 15% of the US population. To consider a general nation-wide

goal of Ldnﬁ 55 dB appears unrealistic at this point for iwo reasons: () It

means changing the nolse environment of almost 405 of the US population at a

tremendous economic penally. (b) There {s no clear evidence that lowering

*The symbol < means '"less than or cqual to"
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the average noise level {o this limit would reduce the percentage of people
annoyed by ocenslonal noise events or al aceasional times during their life
(Scetion 3).  An environment in which not even o small pereentage of the

population will he annoyed by some noise events a smill percentage of the

time appears to be a utopian and unrealistie gonl, The disturbance by individual
noise evenis and occasional hiph noise levels should be controlled by maximum
permissible noise levels for individual events established by local authorities.

Control over such events should not be attempted by lowering the average sound

level,

The absence of a pure-tone penally in the basic measure for average sound
level (See 2 above and Section 1) is based on the assumption that pure tone
components are primarily to be controlled by emission control standards.

As long as such standards are not cffective or in cases where, [or technologi-
cal or ather reasons, signilicani pure tone components remain, it is advisable
to censider themn In the detailed prediction/land use planning proceduro, The
effective percelved nolse level methodology (CNR and NEF) is adequate for
this, However, to arrive ai the day-night average sound level, which can be
validated by mensuremenis and compared to other noise exposures, such data
must be approximated by the average sound level as des.cribed in Section 2.
For environments where pure tones are lmown to be present, local authorilies
should lewer the recommended maximum permissible day-night average
sound level by 2 1o 5 dB, Moniloring of average sound level is then possible
with the same simple Instrumentation, (Situntions where this procedure
might be advaniageously applied are the approach area of military jels having

no pure-tone intuke noise control, or helicopler noise exposures, and others.)

In summary, it is a realisiic goal to keep the day/night average sound level
below 60 dB in residentia] areas, whereo the average includes = 10 decibel
penalty on nighttime noise levels, In conjunction with noise emission stand-
ards and local conirol of individual nolse evenis, such a limit is expected to
insure, according to present knowledge, a noise environment without signi-

ficant effect on public health and welfare,
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RECOMMIENDATIONS

The task group recommends the following netions:

1.

4,

The Environmential Protection Agency and other Federal Agencies should

adopt as soon as possible, the day-nipht A-weighted average sound level as

the measure for environmenial noise, At such time as a suitable "D-type
weighting' becomes standardized and available in commerecial Instruments,

its value as n weighting for environmental noise should be considered, lo
determine whether or not it should replace the A-weighting recommended here.

TFor the alreraft noise study and aireraft noise standards required by the Noisc
Control Act of 1972, the recommended mensure should be used to identify levels
of cumulntive noise exposure and to study the implications of achieving specilie
levels of permissible cumulative noise cxposure. Tt should be used for cost
benefit studies, planning, monitoring and enforcement,

The prediction procedures for day-night average sound level from aircraft
operations, ground traffic and other major noise sources should be standard-
ized in all details for uniform use by all Government Agencles, Although the
differences in procedures used by DOT, DOD, IIUD, and in ihe Californin
airport noise law arc small, and the effects of these differences on the

final exposure prediction are minor, {hese differences will continue to be used
as excuses against the practical implementation and enforcement of the day-
night average noise level, There is no good technical or other reasr

to have a detailed siandardlzed melhod. (Sce Section 2.)

Predicilions for land-use planning purposes of day-night avere 4 level
from aircraft operations should not consider the noise fror sources
in the initial analysis, On the other hand, development o. egulatory

actions based-on day-nighi average sound level must conside. the contribu~
tions, if any, of other noise sources tc the values of L'dn at any point In the

community.

To protect the public health and welfare againsi the risk of any measurable
permanent noise induced hearing loss, with ndequate margin of safety, and

ol i e e P e



to protect the public against completely unaceeptable amounts of annoyance
and speceh interference, a yearly outdoor day-night average sound level of

80 docibels In residential avens should, as soon as possible, he promulgated
as Lthe permissihle limit, Ixceptions to this maximum permissible noisc
level must be based on zoning regulations and/or byilding codes that will
assure a4 maximum average sound level (not day-night averagel) of the oceu-
pants (allowing for a reasonable combination of indoor nnd cutdoor exposures,
based on the expected living styles of the community) not execeding 75 dB.

A vearly day-night average sound level of G0 d13 or below should be the long range
limit of the EPA for environmentil noise quality in residential areas with
respeet to health and wellare, For specific situations local authorities may
prescribe lower noise lovels, particularly for areas that have a quieter en-
vironment now, and for which there is no planned requirement in the public
interest to allow noise levels to increase to the maximum permissible level,
Exceptions to the outdoor Ldn < 60 dB may be based on zoning regulations,
building codes and/or expected lifestyles, provided the indoor Ldn predicted

to reach the individual ear from environmental {not produced by the individual)

noise is less than 45 dB,

The time schodule for implementation of the Ldn = 60 dB gonl with respect to
alreraft noise should he based on detailed economic and technological feasi-
bility studies, and should agree with a similar schedule 1o reach this goal
with respect to other noise sources, such as traffic noise, To achieve this
goal, public understanding must be raised of the noise exposure problem, the
proposed measure of noise exposure, the noise exposed zones and the per-
missible noise levels with respect to health and welfare.

46



LI L E D v et Lo
PR Y U R Sy SRS Y 15 S0 VS LS RO 5, D LV T e e
o L T T T R Y Ly E

10,

11.

REFERENCES

"Report to the President and Congress on Noise,' Environmental Proteetion
Apency, NRC 500, 1, December 31, 1971,

1. E. Bishop, "Judgements of the Relative and Abs-. *neceptability of Air-
craft Noise," J, Acoust. SBoe. Am. 40, 103, Dece.. e,

K. I, Kryter, "The Effectis of Noise on Man, " Academic Press, New York,
1970,

W. J. Golloway, "Review of Land Use Planning Procedures, " Interim Techni-
cal Report, Aerospace Medienl Researceh Laboratory, W-PAFB, Ohio, March

19752,

"House Noise — Reduciion Measurements for Use in Studies of Aireraft Flyover
Noiso, " Sociely of Automotive Engineers, Inc. AIR 1081, Cctober 1971.

D. E. Bishop and R. 0. Hovonjeff, "Procedures for Developing Noise Exposure
Forecasl Areas for Aireraft Plight Operations, " FAA Report DS-67-10, August
1947,

"Procedure for Describing Aireraflt Noise Around an Airport,'" ISO Recom-
mendation R507, 2nd edition, International Standards Organization, June 1870,

C, G, von Niekirk and J, L. Muvller, "Assessment of Aircrait Noise Diatur-
banee, " J. Roy. Acr. Soc. 73, 383 - 306G (1962).

"Standard Values of Atmospherie Absorption aa o Function of Temperature and
Humidity for Use in Evaluating Aircraft Flyover Noise Signals,' Society of
Automotive Engineers, Inc.,, ARP 866, 1964,

W, J, Galloway and D. E. Dishop, '""Noisc Exposure Forecasts: Evolution,
Evaluation, and Land Use Intorpretations,’ FAA Report NO - 70 - 8, August

1070,

"The Adopted Noise Regulations for California Alrports, Title 4, Register 70,
No. 48-11~-28-70, Subchapter 6. Noise Standards.



12,

1.

16,

17.

18.

24,

[

"standard Reference Zero for the Calibration of Pure-Tone Audiomelers, ' 150
Recommendntion R-389, Internntional Standards Ovganization,

Occupational Safety and Health Act of 1970, Scetion 19140, 95,
"Noise-Pinal Report, " Cmnd. 206G, 11, M, 8, Q, Loadon, July 1963.

"Second Survey of Aireralt Noise Annoyance around London {I[leathrow) Airport,"
I, M. S, 0., London, 1971,

"Community Reaclion lo Airport Neise - Vol. 1,'" Tracor Ine., NASA CRR-1761,
July 1971,

C. Bitter, "Noise Nuisance Due to Airerall, ” Collogue sur la définition des
exigences humain 2 1' égard du bruit, Pavis, November 19G8.

PP, N. Borsky, "A New Field-Laboralory Methodology for Assessing Iluman
Response to Noise,' NASA CR-2221, March 1973,

K. M. Eldred, "Community Noisc," Environmental Prolection Agency NTID
300, 3, December 1971,

“"Social and Leonomic Impaet of Airerai{t Noise, ' Scctor Group on the Urbuan
Environment, Organization for Eeonomic Co-Operation and Development,
April 1973,

"Eifects of Noise on People, '™ Environmental Proteetion Ageney NTID 300.7,
Decomber 1971,

"Aireraft Noise Analyses for the Existing Alr Carrier Sysiem, ™ Bolt Beranck
72

and Newman Ine., Report 2218, September 197

"Transporiation Noise and Noise from Eguipment Powered by Internal Com-
bustion Engines," Environmental Prolection Agency, NTID 300. 13, December
1971.

11970 Census of Population, ™ PU(P3)-2, U. 8, Department of Commerce,
November 1970,

"louse Soundproofing Pilot Project for the Los Angeles Department of Air-
poris,' Wyle Lahoratories Report Number WCR-70-1, March 1970,

R-2



24,

28,

29,

32,

3.

34,

36,

 ————n A et e e GTaa e 13

A 0 N et et bt 1

Birek, W., M, Grutzmacher, T, J. Meister, 1. A, Muller, and K. Matschal,
"luglitem, Guiachten ersintiet im Aufirag des Bundesministers [iir

Gesundheitswesen' (Airerafl Noise:  Expert Recommendations Submitted under
Commission from the German Federat Ministry for Public Health), Gottingen,

10365,

Bruckmayer, I, and J. Lang, "Storung der Bevolkerung dureh verkehyslirm”
{Disturhanee of the Population by Traffic Noise), Gesterreiche Ingenicur-
Zeitschrift, Jg. 1967, 11, 8, 302-206; 1,9, 318-344; and 11, 10, 376-385,

Bruckmayer, F., and J. Lang, "Si8rung durch Verkehrslirmin Unterrichtsriiumen
(Disturbanee Due (o Traffic Noise in Schoelrooms), Oslerrcichische Ingenieur-
Zeitschrift, 11 (3): 73-77 (19G8),

"Schallschuiz: Begriffe” (Noisc Contrel: Definitions), TGL 10 687, Blatt 1
(Draft), November 1870, Deutsche Bauinformation, Fast Berlin,

"Mittelung zeitlich sehwankender Schallpegel (Aquivalenter Dauerschallpegaly”
(Evaluation of Fluctuating Sound Levels (The Equivalent Continuous Sound
Level), DIN 54 641, (Draft) April 1971, Deutsche Normen, Boeuth-Vertrich

Gmbll, Berlin 30,

"Schallschutz: Territorinle und Stitdtebauliche Planung' (Noise Contrel: Land
Use and City Planning), TGL 10 687, Blatt 6, (Praft) November 1970, Deutsche
Bauinformation, East Berlin.

"Schallschutz in Stiidtebau" {Noise Conirol in City Planning), DIN 18 005,
{T>raft) August 1968, Deutsche Normen, Beuth~Vertrieb GmbH, Berlin 30,

Benjeg:nlrd, Sven-0laf, "Bullerdosimetern" {The Noisec Dose Meter), Report
51/69, Stateng institut fur bygrnadsforskning, Stockhelm, 1969,

Stevens, K. N. and Pietrasanta, A. C., and the Staif of Bolt Beranek and
Newman Ine., "Procedures for Estimnating Noise Lxposure and Resulting
Community Reactions from Air Base Operations, ' WADC TN-57-10, Wright-
Paiterson Air Force Base, Ohio: Wright Air Development Center, 1957,

Robinson, D. W, and Miss J, P, Cook, NPL Aero Report No. Ac 31, June
1968, National Physicol Laboratory, England.

Meister, F. J., "Der Einflugs der Einwirkdauer bei der Beschallung des
Ohres" (The Influence of the Effective Duration in Acoustic Excitation of the
Ear), Larmbekampfung 10 (3/4), June/August 1966,

REA TR A




a1,

38.

38,

40.

41.

43.

44.

45,

46.

47.

48.

49,

Pearsons, K. 8. "The Effects of Duration and Background Neise Level on Per-
ceived Noiginess," FAA ADS~78, April, 1966,

Galloway, W, J., and Dwight 11, Bishop, "Noise Kxposure Porecasts: Hvolu-
tion, Evaluation, Extensions and Lund Use Interpretations' Bolt Beranck and
Newman Ine., Report No. 1862, August 1970; also PAA-No-T0-.

"Procedure for Deseribing Noise Around an Alrport, ™ R-5607, Internttional
Standards Organization, Genevi, 14970,

YNoise Assessment with Respect to Community Noise' R-1896, internationnl
Standards Organization, Geneva, 1970,

"Assessment of Noise-Exposure during Work lor Hearing Conservation, "
R-19099, International Standords Organization, Geneva, 1970,

W. Passchier-Vermeer, "llearing Loss Due to Steady-State Broadband Noise, "
Report No, 35, Institute for Public Health Engineering, The Netherlinds, 1968.

D. W. Robinson, "The Relationships Between Hearing Loss and Noise Exposure, "
Aero Report Ac 32, National Physical Lahoratory, England, 1068.

W. L. Baughn, '"Relation Between Daily Noise Exposure and Hearing Loss as
Buased on The Evaluation of 6835 industrial Noise ixposure Cases,' In publica-
tion as AMRL-TR-73-53, Wright~-Paterson Air Force Base, Ohio.

H. M. Carder and J. D. Miller, "Temporary Threshold Shilts From Prolenged
Exposure to Noise," J. of Speech and Ifearing Research, 15, 603-623, 1072.

J. H. Mills and 8. A. Talo, "Temporary Threshold Shifts Produced by Exposure
to Noise,' J. Speech and Hearing Research, 15, 624-631, 1972,

W. Melnick, "Investigation of Human Temporary Threshold Shift (T'TS) From
Noise Exposure of 16 Hours Duratiun, " paper presented at meating of
Acoustical Society of Amoriea, 1972.

"Occupational Exposure to Noise, Criteria for a Recommended Standard, '
U. 8., Dept. of Health, Education, and Welfare, 1973.

J. C, Webster, “'Effects of Noise on Speech Intelligibilily, ' Neise ns a Publie

Health Hazard, American Speech and Hearing Association No, 4, February,
1969,

R-4



pedn o~ amn iy e el

LR O P F ] o Lo

O P

J’
|

57,

59.

60.

R0 o S S A S s L w3

"Methods for the Calewlation of the Articulntion Tndex, ' ANSI 53, 5-1969,
Ameriean Nationnl Standards Institute, New York.

"Community Noise Measurcements in Los Angeles, Detroit, and Boston, ' Bolt
Beranelk and Newman Ine., Report No. 2078, Junc 1971,

W. Dixon Ward, "The Concept of 'Effective Quiet'", presented at the Eighty-Fifth
Meeting of the Acoustical Society of America, April 1974,

International Confercace on "Public Heallh Aspects of Nolse™ at Dubrovaik,
Yugoslavia, May 1973, sponsored by the EPA. Proceedings to be publishaed,

Alleviation of Jet Alreraft Noise Near Airports. A veport of the Jet Aireraft
Noisc Panel. Office of Scicnce and Technology, Exceutive Office of the President
{March 196G).

Publie Henrings on Noise Abatement and Control, Vel VII, Physiolegical and
Psychological Effeets, US EPA, 1071.

H. O, Finke, R. Guski, B. Rohrmpnn, R. Schnemer and A. Schuemer-Kohrs,
"An interdisciplinary study on the effects of alveraft noise on man, " in
reference 53.

L. L. Beranck, W, E, Blazier, and J. J. Figwer, "Preferred Noise Criterion
(PNC) Curves and Their Applieation to Rooms, " J. Acoustical Socicty of America,
Vol. 50, 1223-1228, 1971.

J. E. Parnell, D. C. Nagel and A. Cohen, "Evaluation of Hearing Levels of
Resldents Living Nenr o Muajor Airport, ! Report No. FAA-RD-72-72, Dept. of
Transportation, Washington, I, C., 1972.

"A Basis for Limiting Neise Exposure for Hearing Conservation, " EPA-550/
9~73-001-A or AMRL-TR-73-90, July 1973.

Johnsoen, D. L., "Prediction of NIPTS due to Continuous Noise Exposure, "
EPA-580/9-73-001-B or AMRL-TR-73-51, July 1973,



APPENIIX A

JUSTIFICATION O TIE USE OF TIE AVERAGE BOUND LEVEL AS A
MEASURE OF COMMUNITY NOISE

PROBLEMS TO BE RESOLVED IN CIHHOOSING A NOISE MEASURE

NEED FOR A SIMPLE AND PRACFTICAL RATING SCIHENME

All offorts to alleviate noise pellution must finally rest on the means for deserih-
ing tho magnitude of the noisc problem as it affeels human beinis, To assess the
present noisc cxposure, to establish eriteria for an accepiable noise environment, to
limit the neise output of espeelally prominent sources of disturbance -~ all these goals
demand the adoption of a rating scheme, such that a numerical evaluation of the noise
(preferably in terms of a single number) will bear a meaningful relzation to the amount
of public disturbance causced by the neise. Thus, we look for ways to measurce the
physical properties of the community noise exposure that are closcly conneeter with
people's subjective judgment, We measure, with acousticnl test equipment, ceortain
aspects of the noise that, cither alone or in combination, can be used lo prediet

accurately how people will respond to the noise,

The quostion of what and bow rmuch to measure is important in choosing a mea-
sure to characterize community noise, largely beeausc of the cconomic implications
of the cost of making measurements, It is more expensive to make "complicated"
measurements than "simple" ones, Thus, for a given measurement budzet, one can,
for example, mount a more extensive survey, eovering a greater arca of the com~
munity, if the data to bo taken are relatively simple, Of course, recent technological
advances In logic circuitry have made it possible to make cextain relatively complex
measurements routinely and simply. It is a question of choosing hetween the ultimate
refinement in measurement techniques and a practical measurement approach that is
no more complicated than is needed to predict the impact of noise on the people, and

that can be extensively applied at a reasonable cost,
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FREQUENCY ANALYSIS OF THE NOISE AND THE A-WEIGHTED SOUND LEVEL

One of the most uscful ways to characterize a noisc is by a frequency analysis,
beecause people not only distinguish the hiph-frequency components from the low-
frequency components in a composite noise, but they find high frequency noises much
more annpying than low-frequeney noises of the same level, Thercfore, to evaluate
how disturbing cach noise will be, we should know how much of the sound encrgy in
that noise is contained in cach band of frequency. This means keeping track of an
entire set of frequency-hand sound levels for cach noisc: ns many as nine different
numbers for octave-band data, or twenty-five different numhers for 1/3 octave band

data, to cover the important frequency range from 31 to 8000 Hz,

Fortunately, much of this complication can be aveided by the use of a special
clectrical weighting networlk in the measurement system, that simulates tho responsc
of the average human car to sounds of different frequency: each frequency of the noisc
then contributes to the total reading an apmount appreximately proportional to the sub-
jeetive response associated with that {requency. Measurement of the overall noise
with a sound level meter incorporating such a weighting network yiolds a single num-
ber such as the A-weightied Sound Lovel, or simply sound-level, in decibels.

For zoning and monitoring purposes this choice marks an enormous simplifica-
tion and a significant economy. For this reason, A-weighted Sound Level has heen
adopted without exeeption in large-scale surveys of city noisc coming from a variety of
sources. Itis universally seeeptedas an adequate way to deal with the ear's differing
scnsitivity to sounds of different frequency. The magnitude aspect of a noise ecan then

be handled in terms of greater or smaller sound-levels.

NOISE ABATEMENT AND SIMPLE RATINGS

The dominant characteristie of environmental noise is that it 1s not steady -- at
any particular location the neise usually fluctuates considerably, from quict at one
instant to loud the next, Thus, we cannot simply say that the noise level at that loca-

tion is "so-many decibels," To describe the noise exposure completely requires o
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statistical approach, Consequently, we should speak of the "nolse exposure’ at a
location, memning the whole time~varying pattern of sound levels, Such a noise
exposure can be described by giving the complete curve depicting the cumulative
distribution of sound levels, showing cxactly what percent of the whole observation

peviod coeh level was excceceded,

A complete description of the noise exposure would distinguish between daytime,
cevening and night fime, and hetween week-day and weel-end noise Iovol distributions;
it would also give distributions to show the difference beiween winter and summer,

fair weather and foul,

The practical difficulty with the statisticnl methodology is that it yields a lorge
number of statistical parameters for cach measuring location; and cven if these were
averaged over more or less homoygencous neighborhoods it still would roquire several
numbers to characterize the noise exposure in that neiphborhood. It is literally im~
possible for any such array of numbers to be effoectively used cither in an enforece-
ment context, for the purpose of noise abatement or to map out cxisting noise

exposure hase lines,

It iz essential thorefore, to look further for a suitable single-number cvaluation
of community neighborhood noise exposure, Note that the ultimate goal in noise
abatement is to characterize with reasonable accuracy the noise exposurc of whole
neighborheods (within which there may nctually exist a foirly wide range of noise
lovels) so us to prevent extromes of nolse exposure at any piven time, and to detect
unfavorable trends in the future noise climate, Yor these purposes, pinpoint accuracy
and masscs of data for cach location are not required, and may even be a hindrance,

since one could fail to sce the forest for the trees,

A noise measure must be found that collapses the arvay of statistical parameters
described above into & single usable fipure for describing the noise exposure of a
neighborhood, even if that simplification entails some compromise with the current

standard of highest attainable accuracy,
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AVERAGE SOUND LEVETL

The average sound level, somelimes ealled the equivalent continuous noise level
(hoth having the symbol Leq) is the continuous sound-level that is equivalent, in terms
of noisc energy content, to the actual fluetuating noise existing ot Lthe location aver the
observation period,* The Equivalent Continuous Noise Level was developed in Germany
over a period of years and was introduced in 1965 as a rating specifically to evaluate
the impaet of aireraft noise upon the neighbors of uirports%. It was almost immedi~
ately recopnized in Austria as approprinte for evaluating the impaet of street traffic
noisc in dwclli,ng527, and in schoolroomszs. It has been embodied in the Netional
Test Standards of both East Gerxm.l.n;,r29 and West Gel"ma.nj,r30 for rating the subjective
effcets of fluctuating noises of gll kinds, such as from street and road traflic, rail
traffic, canal and river ship traffic, aireraft, industrial operations (including the
noise from individual machines), sports stadiums, playgrounds, cte, It isthe rating
used in botl the Epst Germnn31 and West German32 standard puidelines for city plan-
ning, It was the roting that turned out to correlate best with subjective response in
the large Swedieh traffic noise survey of 1966-67, It has como into such general use
in Sweden for Tating noise exposure that commereial instrumentation is currently
available for measuring Leq directly; the lighiweight unit is small enough to be held in

| one hand and can be operated either from batteries or an electrieal outletss.

During the period when the Leq rating was coming into wide acceptance in Europe,
there was littie familiarity with it in this country, because ihe relevant literature was
not available in English, One exception was the use of the concept of equivalent level
in the 1857 original Air Force Planning Guide for noise from aircraft operationsstl.

A more recent application is the development of the CNEL (Community Noise
Equivalent Level) mensure for describing the noise cnvironment of airports, This
measure, contained in the Noise Standards, Title 4, Subchapter 6, of the California
Adminigtrative Code (1970} is hased upon a summation of ch over a 24 hour period
with weightings for exposure during evening and night periods,

*Leq is read "L-equivalent",
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RELATED APPLICATIONS OF TIIE ENERGY EQUIVALENCE CONCEPT

The concepl of representing a luctuating noise level in terms of a steady noisc
having the same encrgy content is widespread in recent rescarch, 'There is solid
cxperimental evidence that it accurately describes the onset and progress of permanent
noise-induced hearing 105535, and considerable evidence to show that something very
much like it applies to annoyance in various circumstancesaﬁ. The concept is approxi-
mately borne out by Pearson's cxpcrimonts:w on the irade-off of level and duration of
a noisy event, and by numerous invesiigations of the trade-off between number of
events and noise level in afrcrafl ﬂyovcrsss. Indecd, the Composite Noise Raling
currently in uge by the FAABS is a formulation of ch » modified by corrections for
day v8, nipht operations, cte, The concept is embodied in several recommendations
of the International Standards Organization, for asscssing tho noise from aircruftSQ,

. R : . 40 . . L
industrial noise as it affects residences , and hearing conservation in factories.

AVERAGE SQUND LEVEL AND ITS RELATIONSIIP TO OTHER NQOISE MEASURES

EXPRESSIONS FOR AVERAGE SOUND LEVEL

The basic definition of L an’ apart [rom the nighttime penalty, is formulpted in
terms of the eguivalent steady noise level, Leq' that in a stated period of time would
contain the same noise energy as the time-varying noise during the same time period,

That is,
t

2
2
eq _ 1 P_ gt
- 2
10 10 t'_2 t1 P
t1 0

In many applicatiens it is useful to havo anplytic expressions for the average sound
level Leq in terms of simple parameters of the time-varying noise signal, so that the
integral does not have to be computed, It is often sufficiently accurate to approximate

a complicated time-varying noise level with simple time patterns., For example,
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industrinl nofse can often be considerced simply in terms of a specified noise level thal
is either on or off as a function of time, Similarly, individual aireralt or motor
vehicle nolse evenis can be considered to exhibit triangular time patterns that occur
intermittently during a period ol ohscrvation. (Assuming an aireraflt flyover time
pattern to he triangular in shape instead of shaped like a "normal distribution Lunction”
introduces an error of, al worst, 0.7 d3}, Otlher noisc historics can olien he approxi-

mated with (ropezoidal time pattern shapes,

The following scctions provide explieit analytic exprossions for estimating the
average sound level in terms of such time patterns, and graphic design charts are pre-
sented for casy application to practical problems. Most of the design charts ave ex-
pressed in terms of how much (AL} the level of the new noisc sourcc exceeds an
existing background neise level, Lb' This hackground noisc may be considered as the
existing (that is, belore the introduction of the new noise) average sound level, pro-

vided that its fluctuation is small relative to the maximum value of the new noise lovel,

CONSTANT LEVEL MNOISE -- STEADY OR INTERMITTENT

The L for a continuous noise having a constant value of Lmax is

L
T mox

1
Lo = Wlogy 'l‘f 10 10 &t o= L (dB) (A-1)
' max

o]

When Lmnx is intermittently on during the time period T, for a fraction, X, of the

total time, with a background noise level L‘b present for the time (1-x), ch is given by:

AL
Leq = Lb + 1010[;10 [(l-x} +x ., 1y 10} (dB) (A-2)

where AL=1 - Lb‘ This expression is plotted in Figure A-1 for various values




of AL and x, It can be sceen from the [pure that, for values of Lm'lx that are 10 413 or

H

note higher than Lh, Loq is approximated quite accurately hy:

L(-‘fl = an\_ + 10 log x (A3} (A-3)

Trianmdar Time Palierns

The average sound level for a single triangular time pattern having a maximum

value of me‘ and rising [1rom a hackground level of LlJ is given by:

AL
= y A0 - -
Log = Ly * 100wy, s=2 (10 10 1) (@B) (A-9)

where apgain AL = Lm - L When AL is greater than 10 dB, the following approxi-

ax h'
mation for ch is quitc nceuraie:

2,3AL
Leq - Lmux - l010{;10 10

(dD) (4-5)

The value of I..I[‘q for a scrics of nidentical triangular time patierns having maximum

levels of L , and durations mersured between (L - 10 dB) points of T scconds,
max max

and 2 background level of Ll , oceurring during a total time period T, is given by:
)

: AL
- " ik ooy -‘ﬁt} 1B) (A-6
ch = T, + 10log, e {10 — 1 n (dB) (A-6)

A design chart [or determining ch for different values of AL as a function of ntper

hour is provided in Figure A-2.

A=T
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An approximation to equation (I-6) for cases where AL s greater thun 10 dI3 js

given by:

4

L. =1L + l0log ”—l By (A-7;

(V3] max 2.3

Trapezoidsl Time Patterns

The average sound level, Leq' for a trapezoidal time pattern having maximum

level of L , backpground level of L
max

¢

, duration between (L -~ 10 dB) points of T,
b max
and duration at L of € is given by

max

i 10 max
Leq = lologm TEAL VSR 10 Y 3l (10 1 —l) 10 10 £
10 2 2

(D) (A-5)

The approximation to ch whenAL is greater than 10 dB, for € small compared

to r, is:

=L - + 10 log £ {(AB) (A-9)

Noting the similarity between equations (A-3), (A-5), and (A-9), one can
approximale ch for a scries of trapezoldal pulses by suitably combining design data
from Tigure A-1 and A-2. That is, the approximate Leq for a series of n trape-
zoidal pulses is obtained by the Leq value for triangulas pulses plus an additicnal term
equal to 10 log, n&, e.g.,

=
1

ni
eq = Umax T1010Byg g7 o 1000Ry, n€  (dB) (A-10)




Time Paticrns of Noisce laving a Normal Statisticeal Distrihution

Many cases of noisc exposures in communities have 2 noise level distribution that
may be clasely approximated by o normal statistical distribution, ‘The average sound
level for the distribution can be described simply in terms of its mean yalue, which for

a normal distribution is L5 o and the standard devintion, &, of the noise level

distribution:
L = L_ + 0,115 & (dB) (A-11)
e 50 '

A design chart showing the difference between Leq and L50 as a function of the standaxd

deviation is provided in Figure A-3.

It is often of interest to know which perecentile level of a normal distribution is
equal in magnitude to the Leq value for the distribution, A chart providing this rela-
tionship as a function of the standard deviation of the distribution is provided in Fipurc

A-4,

Various noise criteria in use for hiphway noisc arc expressed in terms of the L10
value, For a normal distribution, the L10 value is specified in torms of the medion
and standard deviation by the expression LIO = L50 + 1,28 5, The difference between
L. and ch i given hy L10 - ch =1,288~0,115 52. This expression is plotted as

10
a function of s in Figure A-5.

It should be noted that traffic noise does not always yield a normal distribution of

noise levels, so cnution should be used in determining cxact differences between Leq

and L10'

COMPARISON OF Lu’ AND L. . AND OTHER NOISE MEASURES

dn

Relationships Between Lc and EPNL For Aircraft

Basic certification measurements for aireraft subject to FAR Part 36 certification

rules are reported in Effective Pereeived Noise Level (EPNL) in dB, These values
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differ from the Le based on sound level-A primarily due to the difference in {requency
weighting of the sound pressure levels, No unigue relationship exists for the numeri-
cal difference between Le and IZPPNL, the actual difference being a function of the
spectral shape of the sound, Further, EPNL has 1 provision for assessing a numeri-
cal penulty for the presence of pronounced tonal components in the specirum, while
Lc does not,

The numerical differences between EPNL and Le are thus a functlion of aireraft
type, engine power setting and distance from the airveralt, since air nbsorption changes
with distance affect the spectral shape of the noise signal, In general, EPNL will be
numerically greater than Le. Typical values of this differonce, for takeofl power
setiings, are [rom 110 & dB. The differences at approach power settings range Lypi-
cally from 2 to 8 dB,

Comparison of L, with Composite Noise Rating (CNR), Noise Exposure Forecast

dn
(NEF), and Community Noigse Equivalent Level (CNEL).

CNR, NEF, and CNEL are all currently used expressions for weighted, accumu-
lated noise exposure, Each is intended to sum a series of noises, frequency weighting
their sound pressure levels, and then adding nightiime penalties. The older ratings,
CNR and NEF, are expressed in terms of maximum Percelved Noise Level and Effec-
tive Perceived Noiso Level, respectively; each conslders o day-night period identical

to Ldn'

The measure CNEL itesell is essentinlly the same as Ldn except for the method
of treating nighttime noisesa, In CNEL the 24-hour period is broken into three periods:
day (0700-1900), evening (1300-2200), and night (2200-0700)., Penaltics of 5 dB are
applied to the evening period and 10 dB to the night period, For most {ime distribu~
tions of aircraft noise around airports, the numerical difference between a two-period

and thraa-period day ara not significant, heing of tha order of several tenths of a

decibel at most.

A-10



One difference between these four similar measures is the method of applying
the nighttime weighting and the magnitude of the penally. The original CNR concept,
carried forward in the NET, weighted the nighitime exposure by 10 dI3, Because of
the difference in total duration of the day and night periods, 15 and 9 hours respec-
tively, a specific noise level at night receives o penalty of 10 +10 log10 (%’) or
approximaiely 12 dB in a reckoning of totnl exposure, Given the choice of weighting
either exposure or level, il is simpler to weight level directly, particularly when

actunl noise monitoring is eventunlly considered.

There is no fixed relationship between Ldn or CNEL and CNR or NEF, hecause
of the differences between (he A-level and PNL frequency weightings and the allow-
ance for duration, as well as the minor differences in approach to day/night considera-
tions, Nevertheless, one may translate from one measure {o anciher by the following

approximate relationship:

Ldn& CNEL = NEF + 35 =CNR -35

For most circumstances invelving aireralt flyover noise these relationships are valid

within about a +3 dB tolerance.

Comparison of Leq with HUD Guideline Interim Standards (1390, 2 chg, 1),

The interim HUD standards for outdoor noise are specified for all neise sources,
other than aireraft, in terms of A-weighied sound level not to be exceeded more than

a certain frauction of the day. Aircraft noise criteria are stated in terms of NEF or

CNR.

The HUD exposure crilerin for residences near airports are ''normally acceptable”
if NTF 30 or CNR 100 is not excecded, A Mdiserctionary acceptablae' eategory parmits

exposures up to NEF 40 or CNRR 115,

For all other noise sources the HUD eriterin specifly n series of acceptable, dis-
cretionary and unacceptable exposures, Since these specifications are similar {o points

on a cumulative statistical description of noise levels, it is of interest to compare the

A-11



HUD criteria with ch for diflerent situations. TFor discussion purposes, consider
the boundary between the categories ''discretionary-normally acceptable and
"unaceeptable, "

The first criterion defining this boundary allows A-weiphted noise levels to exceed
65 dB up to 8 hours per 24 hours, while the second criterion states that noise levels
exceeding 80 dB should not exceed 60 minules per 24 hours, Thesc two values may
be used to specify two limit points on a cumulative distribution function, The relation-
ship befween Leq and the HUD criterin may then be examined for different types of
distribution functions, restricting the shape of the distributicn only so that it does

not exceed these {wo limit points,

First consider two cases of 2 normal distribution of noise levels, comparable to
vehicle traffie noise, Tor the first case, assume a distribution with quite

narrow variance so placed on the graph that the 65 JdB point is not exceeded (see
Iig. A-8). For this curve, to the nearest decibel, LSO = {4 4B, and the corresponding

standard deviation (arbitrarily chosen small) is 2,3 dB. The resulting Leq is equal

to 64,6 dB.

Now consider a normal distribution with the widest permissible variance (the
curve marked Maximum Variance in Figure A-6); if the variance were any greater,
the distribution would violate HUD's requirement thal the level not exceed 80 dB for
more than 60 minutes per 24 hours, This distribution, to the nearest decibel, has

L__=60dB, L ,_ =74 dB, and 2 standard deviation of approximately 11 dB. The

a0 10
resultant Leq = 74 dB, is almest 10 dB higher than for the previous case. DBoth curves

meet HUD's interim standards,

Next, consider a series of intermitient high level noises, superposed on a typical
urban /suburban hnekground noise lavel, such that 80 dB is not exceaded more than 60
minutes per 24 hours, say 4%. Choosing a series of repeated triangular -shaped time
signals of 90 dB maximum sound level will produce an Leq value of 72,4 dB without

exceeding an L4 value of 80 dB,
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However, one can allow the maxinwm level to invrease indefinitely provided that

L, remains al 80 dB or less, The limiting case is that of 0 square-shaped time pattern,

4
switched on and off. In this instance, if the total "on-time" is 4% or less, the valuo

of L is equalto L - 14dB, and both L and L. can increase without limit
eq max nix cq

and still remain acceplable within the HUD interim standards, Maximum A-levels

for an aireraft can be as high as 110 dB, which would permit Leq values of 96 to be

obtained without exceeding the L4 Hmit of 80 4B,

It is clear that no unique relationship can be specified between the HUD non-
airport standards and Leq. Values of Leq ranging up to 95 dB can be found in com-
pliance with the HUD outdoor neise standard depending on the time distribution of
neise levels considered. Even if the night-time penalty were applied to Leq 1o yield
Ldn there would still bo no unique relation with the HUD standards.

Comparlison of Leq with Federal Highway Administration Noise Standards,

PPM 50-2, February 8, 1973

The primary criteria of PPM 90-2 are that LJ_0 for noise levels inside people-
occupied spaces shall nol exceed 55 dB, or for sensitive outdoor spaces "--in which

serenity and quiet are of extra-ordinary significanee---," 60 dB.

Hiphway noise characteristically yields a random distribution of noise level,
the distribution function being approximately normal in many instances, In this case,

the relationship between Leq and L10 is given by the expression:

2
= - - 5
Leq Ll{) 1.28 5 + 0.115 5

where s is the stundard deviation ol the noise level distribution, The difference be-
twean L10 and I.;‘3 for normal distribution of sound level is plotted in Figure A-5.
It can be noted that ch = LlO - 2 dB within 42 dB, for s ranging from 0 o 11 dB,

Highway nolse rarely has a stundard deviallon of 11 dB; 2 to 5 dB is more typlcal.

Thus, setting LlO at 60 dB for highwny noise impactling o sensitive ouldoor

space, we find that an Leq value of 60 -2 = 58 + 2 dB would meet the most sensitive

FHWA criterion.

A-13
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Relationship of ch with the Proposed FAA Aireradt Sound Description System (ASDS)

FAA is considering the adoption of ASDS for use as an airport noise deseriptor,
Basically, ASDS delines the extent of noise exposure, for each airvcrafl type, in terms
of the aren defined by the maximum A-weighted gound level, per aireralt event, equal
10 85 dB, and n time constant per aircraft type and operation that provides a weighting
based on the duration during which the level af various arcas within the 85 dB contour
exceeds 85 dB. While specific time constanis are derived for diffevent aircraft types,
it is assumed that a 15 second duration could often be used as a nominal value for

takeoff operations and 10 seconds for approach aperalions,

A second part of the ASDS is the compuiation of the Sifuation Index (SI) which is
a linear summation of areas and durations obtained over 21l operatlions to obtain the
quanlity "aere-minutes, "

The ASDS conecept does not allow any direct comparison 1o energy equivalents
excepl on the 85 dB boundary, since both sound level and duration vary continuously
on either side of the boundary. The only compavison that can be made is the relation-
ship belween single event values of Le at the boundary, For this case, Le is approxi-

mately 98 dB on takeoff and about 93 to 95 dB on approach,

Using the above relationships, the L0 or Ldn values for a sucecession of identical
events could be computed at points on the ASDS contour boundary, U different nir-
craft types are involved, no way exists to compare the total exposure unless the con-
tours arve identical, The ASDS approach is not amenable to determining cumulative

noise exposure level at an arbitrarily selected point around an airport,

COMPARISON OF DAYTIME AND NIGHTTIME AVERAGE SOUND LEVELS WITH Ldn

The choice of & nighttime weighting fnctor should consider the normal variation
between daytime and nighttime values of average scund level, abbreviatied hercas L a
and Ln' respectively, One way to consider this variation is to compare the difference

beiween L | and Ln' as a function of Ldn' for a range of values of Ldn and for dilferent

d
types of noise situations,

At



Data from 63 sels of measurements weore available in sufficient detail that such
1 camparison could be made, These data ave plotted in Figure A-7. The data
span noise environments eanging from the quiet of a wilderness area to the noisiest
of nirport and highway environments, It can be seen ihat, at the lowest levels (L(ln
around -£0-55 dB) Ld is the controlling e¢lement in determining I‘dn’ hecause the
niphttime noise level is so much lower than that in the daytime. At higher Ldn
levels (65~90 dB), the values of Lnare not much lower than those for Ld; thus because

of the 10 dB nighitime penalty, Ln will control the value of Ldn'

The choice of the 10 dB nighitime penalty in the computation of Ldn has the follow-

ing effect. In low noise level environments, the natural drop in Ln values is approxi-

mately 10 dB, so that Ld an’ However, in high

noise environments, the night noise levels drop relatively little from their daytime

and L.n coniribute ahout cqually to L

values, In these environments the nighttime penalty applies pressure towards a

Yround-the-clock" reduction in noise levels if the noise criteria are to be met,

The effect of a nighttime penalty can also be studied indirectly by examining the
correlation botween noise measure and observer community response in the 55 com-
munity reaction cases presented in the EPA report to Congress (Ref. 1), The data
have a standard deviation of 3,3 dB when a 10 dB nighttime penalty is applied, but
the correlntion worsens {std, dev, =4,0 di3) with no nighiiime penalty. However,
little difference was observed among values of the penalty ranging between § and 12
dB, Consequently, the community reaction data support a penalty of the order of 10
dB but they cannot be utilized for determining a finer gradation, Neither do the data
support "three period" in preference to "two-period" days, in assigning non-daytime

noise penalties.

A-15
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APPENDIX I}

HEARING LOSS EXPECTED FOR VARIOUS Ldn VALUES

There are two important considerations with respect to the henlth efiects of en-
vironmental noise, ‘The firsl is the nmount of hearing change that results when the
environmental noise level is high enough (o cause direct hearing damage, The second
is the extent to which environmental noise, ail 2 level not high enough to cause direct
damage, may yet prevent recovery of thehearing mechanism from an occupational or
recreationnl noise over-exposure, Both considernlions will be explored for typical

environmentnl exposures in the next two paragraphs,

1. Tables B-1 and 2 summarize the direct hearing changes expected from

cxposures Lo virious values of day-~night average sound level, Ldn'
(1) Explanation of terms in Table B~-1.

Four different measurement parameters are considered in Table B-1.

Those nre:

(1) Mux NIPTS: Noise Induced Permanent Threshold Shift (NIPTS) is
the permanent change in hearing threshold directly attributable to
noise, The NIPTS for a person increases with his exposure duration,
and Max NIPTS is the maximum value during o1 40-year noise exposure
that starts at age 20, The entries in this row apply to the most sen-
sitive 10% of the population, Thus, the entries on this row signify
that 907 of the population are expecied to have less Max NIPTS than

this value,

(2) NIPTSat 10 years. The entries on this row also apply to the most
sensitive 10% of the population; thus 90% of the population are expected

to have less Max NIPTS than this value.
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TABLE B-1

SUMMARY OF THE PERMANENT HEARING DAMAGE EFFECTS
EXPECTED FOR CONTINUOUS NOISE EXPOSURE AT
VARIOUS VALULES OF THE A-WEIGHTED AVERAGE

SOUND LEVEL (vel 59)

0 dB for s hrs

Bpoeveh (L6, 12 sneech LDy Ly, Akl

Max NIPTS (Most Sensitive 10%) 1d8 HE{IH 6B
NIPTS at 10 yir (Most Sensitlve 0%y [t} l H
Avernge NIP'FS 0 0 1
Max Henring ltisk N/A N/A N/A

50 dl} for 8 hes

sSpeech (06,10 Specch ((56,1,2 4} Akllz

Max NIPTS {Most Sensitive 10%) 1d4B 4 aR 11 ¢l
NIPTS ut 10 yr {Most Sensitive 10%) 1 3 U
Averupe NIPTS 0 1 4
Max Henring Risk ot N7A N/A

8506 dB [or S hrs

Speech (L5,1,2) Speech (L5 1,2 .y dkHz

Max NIPTS (Moust Sonsitive 105) 4 dB 7dB 1948
NIPTS at 10 yr (Most Sensitive 10%) 2 G 16
Averngo NIPTS 1 J 9
Max Hearing Risk 128 N/A N/A

90 dB for 8 hes
Speech {5, 1,5 Speech (5,1, 2. kil

Mux NIPTS (Most Sensitive 10%) 7dB 12 4B 28 4B
NIPTS at 10 yr (Most Sensitlve 10% * kil 24
Average NIPTS 3 [} 1h
Max llenring Rigk ERIEY N/A N/A

Exumpla: For an exposure of 86 dB during an 8-hour worklng day, the following cffects
are expecled:

In the most sensitive 109 of the populntion, the Max NIPTS cceurving during a o~
year working ln-time, avornged over the four specch froquancies of 0,56, 1, $apd 4
kife, s 7 dB; avernged over thoe theee froguencios of 0,5, 1 and 2 &lfz, the expected max.,
NIBPTS is only 4 dB; the Max shift at 4 kHz is 19 dB, For this stme most sensitive 10%
of tha populatlon, the expected NIPTS after only 10 years of oxposure would be 6 dB
avaraged ovor {he four speech frequencies, 2 dB averaged over three freguencies, and
16 dB at 4 klz,

Tho NIPTS pveraged over the ontive population and over o d0=yonr worklng Ufe-time
1s 3 dB avernged avor [our [requencloy, 1 4B averaged over three frequencies, and 848
nt 4 kliz,

And finndly, out of the ontice pepulation, the percentage of peeple in a group exposcd
to this nolse who have NIPTS grenter then 25 B, averaged over the three speoch fre-
quencies, would be 12 percontuge points gronter than expected in an otherwise similar
group who aro exposod only to levols of ccoupntionn] nolse sipnificantly lowor than 86
dB,

B-2
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Average NIPTS, The NIPTS averaged both over a 40 year exposure
duration and over all the population, This figure differs by only a
couple of decibels from the median NIP'TS after 20 years of exposure

for the entire population.

Max Hearing Risk. Hearing risk is defined as the difference between
the percentage of people with & hearing handicap in a noise-exposed
group and the percentage of people with o handicap in a non-noise
exposed (but otherwise equivalent) group. A person is said to have
a hearing handicuap if the average of his threshold shifts at the three
audiometrice frequencies 0.5, L, and 2 kliz exceeads 25 dB, The
hearing risk increases with the duration of the noise exposure and
the Max Hearing Risk is defined as the highest value of hearing risk

that occurs during 40 years of exposure.

(v Derivation and explanation of Table B-1

)

(@)

Derivation of NIPTS, Three different predictive methods were used
to derive the values of Table B-1. These are the reports of
Passchier-Varmeer42, Roblnson43 and Baughn44. The NIPTS
values of Table B-1 present an arithmetical average of the results
of all thres methods, The hearing risk values are an arithmetical

average of Robinson's and Baughn's predictions (See ref 59, 60),

Other Audiometric Frequencies, Table B-1 does not contain

entries for all the audiometric frequancies commonly used in hearing
lests; however, for most typical noises, 4 kHz is the most sensitive
frequency, since the greatest NIPTS typically occurs at this frequency,
A noise that does not cause excessive hearing chunge ai this [eequeoncy
will not normally cause a greater change in the other frequencies

from 3000 - 10,000 Hz,



(3) Significance of the various hearing changes depicted [n Table B3~1.

75 dB for 8 hours: With one exceplion, the changes noted are less

than normal audiometric error (5 dB) and would not normally be
perceived, even in the most sensgitive 109 of the population. The
exception is the 6 dB loss at 4 Hz for the most sensitive 10% of the
population, The conclusion is that an exposure at a sound level of 75
dB (8 hours a dny) corresponds to the threshold of measurable noise
induced changes in hearing ability of the general population. Such an

exposture is not considered hazardous to public health,

80 dB for § hours; As with the previous level, there are no signi-

ficant hearing changes at speech frequencies, At 4 kiz, however,
mensurable changes in individual acuity for at least 10% of the popu-
lation occur, Ii is estimated that 8 hour exposures to an Leq of 80
dB will cause some hearing changes, espeelally of the higher audio-
metric frequencies such as 4 kilz, bui that these predicted losses

are of marginal significance.

85 dB for 8 hours: The NIPTS expected [or speech frequencies is

still less than 5 dB and, as such, is still not reliably measurable
on an individual., The Maximum Hearing Risk, however, is slightly
greater than 10%. That is, 10% move people in the noisc-exposed
group have average threshold shilts greater than 25 dB when com-
pared to those in the group not exposed to as much as 85 dB during
the 8 hour working day, Thus, ch of 85 dli for 8 hours chuses a

noticeable shift in hearing ability of the general population. The
NIPTS at 4 kHz likewise begins to assume substantial proportions.
Ten percent of the population will have NIPTS greater than 15 dB
after 10 years exposure. The average, or even more resistant ears,
according to Baughn's datn, will show more than 1 5 dB loss. In
summary, at 85 dB for 8 hours there will he signifiennt changes in
hearing ability in the general population.

B-4



90 dB for 8 hours; The maximum change (7 dB) in the three-

frequency speech hearing level for 109 of the population exceeds

5 dB for this 5PL. Maximum Hearing Risk is slightly above 207,
This is 10 pereentile points mere than recommended by the 1SO
standard, Expected NIPFS at 4 kllz is large for ail the population
and is elearly very significant, Therefore it is considered that Leq
of 80 dB for 8 hours (85 dB for 24 hours) will produce a sipnificant
change in hearing ability that will be unacceptable to the general

population under any circumstiances,
(¢) Derivation and Explanation of Table B-2
(1) Derivation of Table B-2

The derivation of Table B-2 was the same as B-1, except that the hearing
risk data from Table XV of the Nntlonal Institute for Qccupational Safety
and [fealth (NIOSIH) eriteria document are also included (ref 18).

{2) Explanation of Table B-2,
Table B~2 is included in order to show the relationship between
exposure level and the percentage of persons showing & measurable
hearing change (grealer than 5 dB Noise Induced Permanent Thresh-
old Shift) at dkliz. (rel 60)
For Hearing Risk, linear interpolaiion was used to estimate the
Hearing Risk values between 80 and 85 dB as well as between 85 and
90 dn3, from Table B-1,
2, Corrections Required to Convert 8 hour Exposures to Noise Into Day-Night
Average Sound Levels

2, 'The usc of Ldn (which embodies the equal-energy concept) is a conserva-
Live approach with respect to hearing conservation., Even for a steady
vontinuous noise, the Temporary Threshold Shift (TTS) is not predictable

on a log linear basis for all possible time durations, The equal-chergy

|
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TABLE B-2

EXPECTED HEARING CHANGES FOR VARIOUS A-WEIGIHTED AVERAGE

SOUND} LEVELS IN dB

Lc: 72 75 80 82 85
Exposure Level k!
L * 80 83 88 90 93
dn
Percent of Population with NIPTS ) . A
Greater than & dB at 4 kitz * 15 14 66 92
IMearing Risk from Table B~1 0 ' 0 5 8 12,6
Speech (,5,1,2 kilz) {rom NIOSH 0 0 R} 8 15
*Valid for Fluctuating Noise such that Lctn = Leq + 8dB

T —— ey

method predicts with reasonable accuracy the TTS at 4 kllz for durations
from 8 hours to 30 minutes. Durations shorter than 15 minutes, however,
are hetter predicted by a method which allows a 6 dB increase per halving
of durailon, The TTS for speech frequencies is predicted by a 5 dB
increase/halving of duration., In summary, the effects of intermitient
nolses which are 15 dB or more grenter than the 8 hour exposure average
sound level (Leq) are predicted too high. For a two minute exposure,

the SPL required o produce the expected TTS of 4 kHz would have to be
approximately 10 dB {20 @B for speech frequencies) higher than that
predicted by ihe equal-energy concept. This conservatism, which is
inherent in on energy-average method, applied to noises which fluctunte

significently in level, will be congidered in the intermittency correction,

The 24 Hour Extrapolation

Exposures longar than 24 hours are not considered more noxious than
24 hour exposures hecause studies of Temporary Threshold Shift

('I"I‘S)‘H"dﬁ'47 have shown that, for exposure to a specific noise level,



TT8 will not exceed o limiting value regnrdless of exposure duration,
This limit is reached approximately at 24 hours of exposure, The same
studies show that the T'T'S after 24 hours of exposure generally exceeds
the TTS affer 8 hours ol exposure 5 dB or less, Thus the use of n 5 dB
correclion [aclor {s suggested to correct the measured data for 8 hour
exposure (o apply to 24-hour exposure, For example, the predicted
effects of a noise exposure of 75 dB for n 24 hour duration are equiva-
lent to the effects eslimiated from indusirial studies for an 8 hour exposure
{o n conlinuous noise with a level of 80 dB. This 5 dB correction is con-
sistent with the equal-energy trade/off between exposure duration and
noise level; that is, il the equal-energy rule is used to estimate the
effeets for 24 hour exposure, based on §-hour exposure data, the cor-

rection fnelor between 5 hours and 24 hours is again 5 dB,
Intermittency

In practice, the noise to which people are exposed seldom remains
continually at the same level; instend, the noise fluctuates or is inter-
mittent. There is ample proof that intermittent noise is less harmful
thun continuous noise with the same Leq' Page VI-17to VI-23 of the
1972 NIOSH ct'iteriu'IB documeni contain a good resume of the effect of
intermitient noise, and such a discussion will not be repeated here, In
summary, however, inlermitient noise whose peak levels are 5 o 16

dB higher than conlinnous noise may still produce equal hearing damage.

Investigations of typical neise patterns from the EP A document "Com-~
munity Nn_isr:"19 indicate that in typicenl environmental noise situntions
involving aireralt operations, the noise is very intermittent. Yor this
rengon, the Lcc measured near aiyports can be expected to produce
less harmiul effects than those depicted In Table B~1. Some correc-
tion factor is thus required for ch values describing noise exposure

composed largely of aireralt noise, or other noises of intense, bul
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intermittent nature. Assuming that the noise level hetween cvents iy
less than 65 dB for at least 10 percent of the time, a § dB correction is
suggesied, This may be low, but justification of a larger correction
would require more delailed analysis and data thon were available for

this report,
Contribution of the Indoor Noise Environment to lotal Exposure

A person's 24-hour exposure will typieally include both outdoor and
indoor exposures, Since a building reduces the level of most intruding
environmentnl noises by 15 dB or more {windows partially open), an
outdoor Leq will not adequately predicl hearing cffects, because the
corresponding NIP TS estimates will be too high, Estimates based on
indoor Le will likewlse be too low, Consider a situation where the aver-
age sound level is 80 dB outdoors and 656 dB indoors. The effeclive

noise exposure reaching the ear for some of the possible exposure
situations are:

24-hour L. in dB
eq

Combined
Indoor Time OQutdoor Time Indcor & Outdoor (assuming 0 dB for
(65 dB) (80 dB) Qutdoor Only the indoor time;
i,e,, ipnoring iis

24 hrs 0 hrs 65,0 - contribution to
a3 1 68.6 66,2 the total exposure)
22 2 70,5 69,2
21 3 71.8 71,0
20 4 72.9 72,2
16 8 75,5 75.2

8 16 78,3 78.2

0 24 80 80

The 24-hour value of the combined Leq is essentially unchanged from

the outdoor value (less than one dB) by the indoor noise exposure, so



long as the outdoor exposure exceeds 3 hours, Thus, as long as the
crilerion is eslablished with respect to outdoor noise exposure cxceeding
3 hours per day, the contributlon of the indoor noise environment may
be neglected in computing the 24 hour Leq' This conclusion does not de-
pend greaily on the actual noise attenuation provided by the house so

long as the attenuation is grenier than 10 dB,
Values of the Day-Night Average Sound Level

It has been concluded that an A-weighted average sound level (Leq) of

80 dB for 8 hours daily exposure corresponds to the threshold of men-
surable hearing change in the general population, Thig threshold includes
2 5 dB correction to allow for intermiitency in the noise events, a value
that is appropriate for aircrafi noise operation., Adoption, as a criterion,
of o maximum permissible cutdoor average sound level for an 8 hour
daily exposure should protect those persons that have the greatesi outdoor
activity, including young children, and retired persons living in warm
climates, and people In certauin outdoor occupations, The general public,
who are not outdoors for as much as 8 hours per day, will he better

protected,

The values of L, a
80 dB during daytime hours, range hetween 80 and 86 dB, The lower

n corresponding to an A-weighted average sound level of

value corresponds {o o situalion where the average sound level during
the night is 10 dB lower than that cceurring during the day, whereas the
higher value corresponds to the situation when the average sound level
during the night equals that occufrlng during the day. The most probable
difference between the daytime and nighttime values of L. q is 4 dB, as
shown for the noise levels of interest in Fig. A~7 of Appendix A.

For this day-night difference, L dan is three decibels above the daytime
value of Leq’ or 83 dB. This value of 83 dB is considered to pc the most
prebable value of L n to be found in real environments that have a day-

time L. of 80 dB.
eq

d
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Basis foy the "Quiet” lteguircement [or the Noise Exposed Population

Recenl research by Ward (Reference 52) has shown thai the quiet intervitls be-
tween hiph intensity noisce-bursts must be below 60 dI3 SPL for the octave band
centered at 1 kll4, U recovery from the Temporary Threshold Shilt (TTS) is
to be independent of the quiet period SPL, A sound pressure level of 56 dB

in the 4 kHz octave band is suggested as a gonl for "elfective quiet”, based

on the following assumptions: (1) TTS recovery [rom a 90 dB (8 hr) occu-
pational exposure also requires a 55 dB level of effective quiet in the 1000

Hz band for some part of the 16 hrs before another exposure the following
doy, (2) total TTS recovery is required to prevent TTS from bhecoming

NIPTS, and (3) 8 hours in the nipghttime peried is a reasonable minimum
recovery time, For typical spectra of community noise, the requirement

for 65 dB sound pressure level in the | klHz octave band translates to an
A-weighted sound level indoors of 65 dB, or more. The house noise reduc-
tion of 15 dB for windows partially open ailows the outdoor A-weighted sound
level {o be 80 dB, o achieve an indoor level of 65 dB, The values of day-night
average sound level corresponding to an A-weighted average sound level of

80 dB during night-iime range between 86 and 90 dB, depending of the differ-
ences between daytime and nighttime average sound levels, For a difference

of 4 dB, the most probable value, the value of Lcln is 87 dB,

Supporting Studles

In the preceding sections of this Appendix the relationship of environmental
noise to hearing level was based on the application of known relationships
between noise exposure and hearing which primarily come from Industrizal
exposures, There is only one study available which attempts to directly
relate actual community ajrcraft noise exposure to changes in hearing level,

In 1970 the Department of Transportation supported a study (ref. 58) of the
hearing levels of a sample population taken from an area (Playa del Rey)
next to the Los Angeles Alrport as opposed to a sample taken from a nearby
relatively nonexposed area. The authors of the report stated that from this

B-10
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study it was not possible to draw ilvm conclusions about the effects of the
community aircralt nolse exposurc since results showed only small differ-
ences between the menn hearing level of the groups. At the low frequencies
on the audiograms, the direction of these differences was equivoenl, but at
the high frequencies there were trends suggesting poorer hearing for the
airport aven residents. The average time spent in the Playa del Rey lacation
by the test subjects was 9-17 years. The Ldn of the exposed aren was not
given, but using the raw data available in the report and the methodolegy of
Appendix A, the L can be estimated to be in the range of 80-83 dR. Using
this range of valucsr: the results of this study are not inconsistent with the
effeets predicted by this Appendix inthata L n of 83 dB is presented as the

d
threshold of measurable effects for more than 90% of the population after

20-40 years of exposure. Using Table B-1, the average NIPTS for a Ldn of
83 dB (8 hour exposure of 75 dB) should be negligible (npproximately 1dB or
less dependent on frequency) for expesures even longer than those exper-
ienced by the Playa del Rey community. The results of the Playa del Rey
study, therefore, are exactly what should be expected if L an - 83 dB is at
or close to the true threshold of hearing changes.
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APPENDIX C

SPLEECH COMMUNICATION

Speech communication has long been recoghized us an important requirement of
any human society. Interierence with speech communication disrupts one ol the chief
specific distinetions of the human species, disturbs normal domestic activities,

ereates a less desirable living environment, and can sometimes, for those reasons,
be n source of extreme annoyance.

Noise ean disturb speech communiention in a variety ol situations encountored at

work, in transportation vehicles, at home, cte. Of chiel concern for the purposes of

this report, however, is the effect of noise on speech communication at home, for

face-to-face conversation indoors or outdoors, Lelephone use, and radio or television

enjoyment.
The extent to which noise of the community affects speech communication around
the home depends on the location (whether indoors or outdeors), the amount of noise

attenuation provided by the exterior walls of the housc (including windows and doors)

and the vocnl effort of the talkers. Certainly it is possible to maintain communication
in the face of intruding noise if the voice level is raised; but in an acceptable noise

environment one should not haveto increase the voice level above a normal, comfor-

table effort in order to communicate easily.

SPEECH INTERFERENCE DU TO NOISE

Resenrch over a number of years since the late 1920's has made great progress

in characterizing quantitaiively the effects of noise on speech. A review of that work

is contained in Refs. 21 and 49, and is summarized here.



The chief cffect of intruding noise on speceh is to mask the speeeh sounds and
thus reduce intelligibility. The imporiant contributants Lo intelligibility in specek
sounds cover a range in frequency [rom nbout 200 to GOOO Hz, and at each frequency a

dynamic level range of about 30 dB.

The intelligibility of speech will be nearly peorfect if all these contributions are
available to a listener for his understanding. To the extent that intruding noise masks
out or covers up some of these contributions, the intelligibility deteriorates: more
rapidly the higher the noisc level, partieularly if the noise [requencies coincide with the

important speech frequencies.

Il is no accident, [rom the evolutionary point of view, that the hearing of humans
is most sensitive in the frequency range most important for understanding their
specch. Therefore, it is not mere coincidence that the A-weipghting, designed to
imitate the frequency scensitivity of the human ear, should also be uselul as o measure
of the speech interference potential of intruding noise. A-weighting gives greatest
weipht to those components of the noise that lie in the frequency range where most of
the gpeech infoermation is compressed, und thus yields higher readings (A-weighted

levels) for noises whose cnergy is concentrated in that {requency range.

For these rensons the results of rather complieated research studiea can he
casily simplified and summarized in terms of A-weighted gound levels, as shown in
Figure C-1. This {igure presents the distances hetween talker and listener for
galisfaclory conversations outdoors, in dilferent sieady background noise levels
{A-weighted}, for three degrees of voeal effort, This presentation depends on the
fact that the voiee level at the listener's ear (outdoors) deercases at a predictable
rate as the distance between him and the talker is increased, In a steady background
noiso from the community, there comes a point, as the talker and listener increase

their separation, where the deereasing speech signal is first equalled nnd then masked

by the noise,
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The levels plotted in the figure do not permit perfect sentence intelligibility at the
indicatled distances; instend, the sentence intelligibility at ench distance is 90 percent,
meaning that 95 percent of the key words in a group of sentences would be correctly
undersiood. 95 percent speech intelligibility permits reliable communication, because
of the redundancy in normal conversation. ‘That is, in normal conversations, many
unheard words can be inferred since they oceur in o particular and often familinr con-
text; often the voeabulary Is restricted which helps understanding, Therefore, 95 per-

cent intelligibility is adequate [or most situations,

Other faclors, such as the talker's enuncintion, the familiarity of the listener
with the languape, and the listener's motivalion, also influence the intelligibility;

but the plotted data are valid under average conditions.

The data of Figure C-1 are tabulated for convenience below:

Table C-1

STEADY A-WEIGHTED NOISE LEVELS THAT ALLOW COMMUNICATION WITH 05
PERCENT SENTENCE INTELLIGIBILITY OVER VARIOUS DISTANCES QUTDOORS
- FOR DIFFERENT VOICE LEVELS (ref 19)

COMMUNICATING
VOICE LEVEL DISTANCE (meters)

0.5 1 2 34 4 3

Normal voice T2 66 60 56 H4 52 dB3

Raised voice 78 72 GG G2 60 58 dB
If the levels in Figure C~1 and Table C-1 are excceded, the talker and

listener must either move closer togelher or expect reduced intelligibility, Tor

example, suppose a conversation at o distance of 3 meters in a steady background

noise of 56 dB using "normal voice" levels. If this background level were incrensed

from 56 to GG dI3, the talkers would either have to move from 3 to 1 meter separation

C-d



to maintzin the sime intelligibility, or alteraately, to raise their voices well above
traised voice’ effort, I they remain 3 meters apart without raising their voices,
the intelligibility would drop from 95 to G0 percent (this last conclusion is not

deducible from the figure},

INDOOR SPEECIH COMMUNICATIONS

The research results concerning the masking of speech sound oul-of-doors are
not valid indoors, becnuse they depend on a predictable decrease of speech sound with
increasing distance hetween talkers; the predictable relation is upset indoors because

of reflections from the walls and other boundaries of the room.

Fortunately, however, there are well-known eriteria of long~standing for accep-
table noisc levels indoors, appropriate to various indoor activities. These are

tabulated in terms of A~weighted sound levels in Table C-2,

Noto that the range of recommended A-levels [or indoor spaces Lypical of dwel-
lings (items G-8) is from 34 to 47 dB, but for spaces used mostly during the day
where speech communications are important (items 7 and 8) the emphasis is on levels
between 38 and 47 dB. A typical recommended level from the upper half of this Tatter
range is 45 dB. Thia level will allow relaxed, [ace-to-face conversation wilh essen-

tially 100% sentence intelligibility for all locations of talker and listener in a typical
room in & dwelling,

Assuming 15 dB of attenuntion through a partially opened window, the steady
outdoor noise level could reach 60 dB without exceeding the recommended indoor
noise criterion of 45 dB for residences, With lower outdoor levels, the interior
noise environment would shift toward the more favoruble end of the recommended
range listed for items 6 to 8 in Table C-2, leading to improved speech communi-

cotions conditions.



Table C=-2

ACCEPTARLE STEADY SOUND LEVELS FOR VARIOUS
TYPES OF SPACKS AND USES (Irom ref 57)

Type of spnee (and acousticn] reguirements) A-~weighied Sound Level (13)
1. Concert halls, opera houses, and recital halls (for listen- 21 to 30

ing Lo {aint musical sounds)

2. Droadenst and veeording studios (distant microphune 21 to 30
pickup used)

g Large auditoriums, large drama theaters, and churches Not to execeed 30
(for excellent listening conditions)

4. Droadenst, television, and recovding studios (close Not to exceed 34
microphone pickup only)

5. small auditoriums, small thenters, small ehurches. Nol to exceed 42
music rehearsal rooms, large meeting and conference

rooms (for good listening), or exceutive offices and

conference rooms for 50 people (no amplificalion)

6. Dedrooms, sleeping quarviers, hospitals, residences, 3 oto 17
apartments, hotels. molels, cle. (lor sleeping, rest-
ing, rolaxing

7. Privale or semiprivile offices, small conference rooms, a8 to A7
classrooms, libravies, cle, (for good listening condi-
tions)

8. Living rooms and similar spiaees in dwellings {for con- U8 to 47
versing or listening to radie and 'TV)

9, Large offices, veceplion arcas, retail shops and stores, 42 1o 52
cafeterins, restaurants, ete. (for moderately good

Tistening conditions)

10, Lobhkics, laboratory work spaces. drafling and engineer- 47 to 56
ing rooms, general secretarial areas (for fnir listening
conditions)

(o]
[8)

11, Light maintenance shops, office and compuier equipment to 61

rooms, kilchens, and Liandries for moderately fair
listening conditions)



Tabie C-2 (Cont)

Type of space (and aeounslical reguirements) Appropriate La, dBA

12. Shops, garages, power-plant control recoms, cte. (for 56 to 6G
just aceeptable speech and telephone communigation),
Liovels above PNC =G0 are not recommended for any
office or communieation situnlion

1. For work spaces where speech or telephone communi- G to 80

eation Is not required, but where there must be no

risk of hearing damage

EFFECT OF NON STEADY NOISE

The data in Figure C-1 are based on tests involving steady, continuous noise,
{for which case the noise loevel is equal to the average sound level. 1L might be ques-
tioned whether these results would apply to Cuctuating noises, Por example, when
intermittent noise intrusions, such as these {rom nireraft flyovers, are superimposed
on a steady woige background, the average sound level is grealer than the level of the
hackground nlone, If the sound levels of Figure C-1 {and of Table C-2) are
interpreted as average sound levels, it could be argued thaf these values should be
slightly increased (by an ameount depending on the statisties of the nois¢}, because

most of the time, .....that is, excepl during the {lyovers,.....the interfering noise
level is actually lower than the average sound level,

The amount of Lhis difference has been enleulated for the two enses of urban
noisc and airerafl noise siatistics shown in Fijure C-2.  The data in this [igure
(previously veported in Ref. 19) include a wide range of urban sites with different
noise exposures, and an example of aireraft noisc at a site near u major airport. In
exch case the specch intelligibility was ealeulated [rom the standard sentence intel-
ligibility curve (ref, 50) for various values of the average sound level, lirst with
steady noise and then with the two specilic fluctuating noises of Figure C-2. 'The
caleulation consisted of determining the ineremental eontribution to sentence



intelligibility for each level (at approximately 2 dB3 increments) and its nssociated
perecentage of time of oecurrence, and summing the ineremental contributions to obtain

the tetal value of intelligibility in each case.

The results, shown in Table C-8, demonsirate that, for 95 percent sentence
intelligibility, normal voice effort and 2 meter separation between talker and listener,
the value of the average sound level assceinted with continuous neise is less than the
value for an environmental noise whose magnitude varies with time. It is e¢oncluded
that for a fixed value of the averape sound level minimum intelligibility is associnted
with continuous noise. Almost pll time-varying environmental noiscs with the same
average sound level would lead to betler intelligibility. Alternatively, for a fixed
value for the average sound level, the percentage of interference with speceh (defined
as 100 minus the percentage sentence intelligibility) {s greater for steady neise than
for almost all environmental noise whose magnitude varies with time. The relation~
ship between Ldn and the maximum percentage sentence Interference (1. e., for steady,

continuous noise) is given in Figure C-1,

Table C-3

MAXIMUM PERMISSIBLE AVERAGL SOUND LEVELS THAT PERMIT 95 PERCENT
SENTENCE INTELLIGIBILITY AT A DISTANCLE OF 2 METERS, USING NORMAL
VOICE EI'FORY

LL in decibels
a0

Noisgc Tyne
Steady 60
Urban Communily Noise 60 +
Aireraft Noise G5

An extreme example of an intermittent noise, 1s a noise, of constant maximum
magnitude, that is suddenly switched on and off periodically, in such a way that it {s
the only significant contributor to the svernge sound Jevel (that is, the background
noise during the off-cyele {s negligible); during the off-cyele, The background noise
is chosen to bo sufficiently low In value sueh that the intelligihility is 100 percent,
Real-life environmental noises lie belween this extreme example and the case of

steady continuous noise,
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Table C-1 shows how the percentage interference with sentence intelligibility
varies as n function of the level and on-time for a cycled steady noise whose level and
duration nre adjusted always to yleld a fixed value for the average sound level, Two
situations arc envisaged: indoors, velaxcd conversation, I‘cq = 5 B3, leading to
100 percent sentenee intelligihilily in the steady eontinuous noise; and outdoors, normat
voice effort at 2 meters separation, Leq = G0 A’, leading to 35 pervcent sentence intetli-

gibility In the steady continuous noisc,

The combination of level in the first eolumn and duration in the sceond column
are such ns to maintain constant ch for each situation, 15 dB indears and GO A1}
outdoors. The third eolumn gives the percent interference with sentence intelligibility
that would apply if the intruding neisc were steady and continuous with the level indi-
eated in column 1. The fourth column gives the peveent interference for the eyeled

noise in cach case.

The results for this extreme example of an intermitient intruding noise indleate
that no matter how extreme the nolse fluctuation for the indoer easc, there is negli-
gible speech interference for Lec = 45 dB when speech interfercnee s evaluated as o
percentage of time. TIowever, whenever the intruding noise exceeds 70 dI3, all speeeh
is interrupted until the end of the "on'" cycle. Such an interruption is generally
regarded as highly annoying. It is penerally a greater prohlem when listening Lo
radio or TV when there is no possibility of varying the speech level as can he accom-.

plished in o conversation.

It {a concluded that the use of average sound level as a measure is conservative
when applied to non-steady environmental noises, when the noises are properly
evaluated on the percentage of total time In which speech interference occurs, lHow-
ever, [ the maximum values of the non~stendy noise are sufficiently higher than the
averape value, complete interruption in speech communication ean occur for small
percentages of the time. When the environmental nolse causes this result, the per~
cent of time that communication Is interrupted is probably n poor measurc of the total
etfect, ruther ihe cffect s bettor mensurad in terms of the annoyance eaused by the
interruption. Conseqguently, it is concluded that the speech interference eritorin with
the average sound level measure are host applied to environmental noises which nre
steady or non-steady with maximum levels which do not eonstitute a complete interrup-
tion. Doth steady noise and non-steady urban traffic noise ave in this category, How-
ever, when the maximum levels are suffleient Lo cause complete interruption of speech



Table C~

PERCENTAGE INTERFERENCE WITH SENTENCE INTELLIGIBILITY IN THE
PRESENCIE OF A STEADY INTRUDING NOISIE CYCLED ON AND OI'F
PERIODICALLY IN SUCIHT A WAY AS TO MAINTAIN
CONSTANT AVERAGE SOUND LEVEL, AS A FUNCTION OFF THE
MAXIMUM NOISE LEVEL AND DURATION
{Assumes 1007 intelligibility during the off-cycle)

A-weighted sound level Noise dur- Pereent in- Percent in-
of intruding noise ition, as terforence terference
during on-cycle, pereent of  if noise were in cyeled

Sifuation decibels cvele conlinuous noisc
INDOORS, re- 15 100 0
laxed, con= 50 32 0.5 0.16
versgation, ab 10 1 0.10
L =45 dB, 6O ) 2 b.06
tq
100% intelli- V5] 1 G 0.06
gibility if 70 0.3 40 0.12
noise were 5 3.1 100 0.10
continuous 80 0.03 100 0.03
OUTDOORS, GO 100 5 5.0
normal voice G5 32 7.9 2.5
at 2 meters, 70 10 53 5.3
L = 60 dD, 15 R 100 3.0
eq
95% intelli- 80 1 100 1.0
gibility if
noige were
continuous

communication, such ag often occurs with aireraft noises, annoyuance criteria arve

more applicable in assessing the cffect on humans than are speech criteria stated

in terms of percent of interference.



PERCENTAGE SENTENCE INTERFERFNCE

100 i
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Tigure C-3. Maximum Perceniape Interference with Sentences as n Function
of the Day-Night Average Noise Level, (Percentage Inter-
ference Equpls 100 Minus Percentage Intelligibility, and Ldn
is Based on l‘d + 3)
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APPENDIX D

RELATIONSIIPS BETWEEN ANNOYANCE AND AVERAGE NOISE LEVEL

FIRST LONDON-IIEAT HROW SURVEY

The first survey of ahout 2,000 residents in the vicinily of ifeathrow airport was
condueted in 1961 and reported in 1963 (Rel, 14). The survey was conducted to ob-
tain rosponses of residents exposed to & wide range of airveraft [lyover noise. A num-
ber of different questions were uscd in the inlerviews lo derive measures of degrecs
of annoyance reporied. Two results of this survey are considered here, The noise

exposure levels reported in the survey have heen converted to approximaite values of

L an’
A general scale aggregating all responses on a eategory scale of annoyance
ranging from "not at all" Lo "very much annoying' is plotted as a function of Ldn in

Figure D-1*. This figure presents n relationship between word deseriptors and

average noise lovel.

Among the respondents in every noise level category, a certain percentage were
classified in the "highly amnoyed" category. The percentage of each group is plotted

as a function of L., on Figure D=2,

dn
Comparison of the data on the two figures reveals thal, while the average over

the population would fit a word classification of "litlle"” annoyed at an I“dn vilue of

approximately 60 dB, more than 207 of the populnlion would still be "highly annoyed"

at this value,

*In Figures D-1 through & of the line indicated is the linear regression computed
from the Pearsen product moment corrclation. The numerieal value of the cor-
relation coefficient, r, is given, as is the standard error of cstimates, sy/x'
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COMBINED RESULTS OF SECOND LONDON SURVEY ANI TRACOR SURVEYS

In 1967, o sccond survey was taken around lleathrow airport in the same general
areit as the fivst (Ref, 15). The results, while attempting refinement over the first
survey, were penerally me same,  In 1971, the resulls of an intensive (hree year
program, studying eight aiv earvier airports in the United Stales under NASA spon-
sorship, were reported by Tricor (Rel, 16). Since cach of these cfforts is discussed
in detnil in the references, only an anilysis of their combined results is considered
here. Borsky uged the data from these studies to correlate annoyance with noise ex-
posure level for people having dilferent attitudinal characleristies and different
degrees of annoyance (Ref, 18),

tilizing his data for "moderatie” responses Lo the attitudes of "fear” and "mis-
feasance, ' the relationship hetween percent "highly annoyed' and noisc exposure level
is plotted on Figure D-3.  Agnin, noisc levels have been converted approximate to
Ldn values. It is worth noling thal more thin 7500 respondents are ineluded in the
datn sets from which the compulations were derived,

The comparison hetween the results shown on Figure D-2 and D=3 is
striking in the near identity ol the two regression llines-—indistinguislmblc at any rein-

sonible level of statistical confidence.

The importance of these two seis of data lies in the stability of the results even
though the dati were feguired 6 to 9 years apart, at nine different airports in two

different countries.

JUDGMENT OF NOISINESS AT URBAN RESIDENTIAL SITES

In 1972, a study of urban noise was conducled primarily to evaluate motor vehi-
cle woise for Lhe Automohile Manufacturers Association (Ref. 41y, As part of this

survey, 20 different urban-suburban residential locations not in the vieinity of air-

poris, were studied in Boston, 1elroit, and 1os Angeles. Noise measurements

were acguived and o social survey of 1200 respondents was conductied. Part of the

-2



survey was directed townrds obtaining the vespondents' judgement, on a category
scale, of the exterior noisiness ot their places of residence,

The average judged noisiness values per site are plotted on Figure D-4 as a
function of mensurcd Ldn vialues. The significanco of these "non-direraft" datn is
the comparison they permit with other survey datin acquired exelusively around
airports.

Intercomparison of these data with the previeus data indicate that for an Ldn
value of 60 dB3, the site would be judged "quite' noisy, the average annoyance over a

group would be ¢lassed as "little, '™ but nboul 25% of the people would still

claim to be "highly annoyed,

COMMUNITY REACTION

TFifty-five cases of community reaciion to noise were analyzed in the Community
Noise seclion of the EPA report to Congress (Ref. 1, 19), Those data comprise a

variety of types of noise sources;

Aireraft 12 enses
Other Transportation 7 cases
Other intermittent operations 5 cases
Steady-state neighborhond 7 cascs
Steady-state industrial noise 24 cases

Approximately one-half the cases were nssociated with daytime operations only
and one-half with 24-hour operations. They contain a wide range of dynamic charac-
terisitics, including both infrequent, high level short duration noises and steady-
siate continuous noiscs.

The data for the 55 cases were re-analyzed ip terms of the day-night average
sound level. Further, the individual cases can be grouped into three categories of

community reaction, "none, " "complaints or threats of legal action,” and "vigorous

D-3



community reaction", as cvidenced by organized group activity or legal action, A
relationship between the day-night average sound level and the corresponding com—
munity reaction can be represented by the arithmetic average of the nolse levels for

the cages in each reaction eategory. This resull is:

Day-Night Average

Community Reaction Sound Level-decibels
None 55

Complaints and Threats of
Legal Action G2

Vigorous Action 12

The functional relationship between reaction category and noise level must have a
curvilinear relationship, since the community reaction is unbounded at the lower and
upper extremes of noise level. That is, the range of "no reaction” obviously extends
to all noise levels below a specified value, and similarly, the range of ""vigorous"

reaction is unbounded at very high noise levels. (This accounts for the short scale of

community reaction on Figure 3,
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APPENDIX E

SPECIFIC RECOMMENDATIONS FOR PREDICTING Ldn
FOR AIRCRATT/AIRPORT OPERATIONS

The following specific recommendations should be incorporated {nto the updating

of procedures to predict the Average A-Weighted sound Icvel from afreraft opera-

tlons (Ref. 4.

1. The air abhsorption data contained in the latest revision of SAE ARP 866 (Ref, 9)
are to be used in noise caleulations until an updated standard on this subject is
available.

2,  The methad for predicting ground propagation losses now being used in NET
calenlations, and the algorithm now in use by PAA for transition between ground
and alr attehuation are to be employed in predicting noise [rom aireraft operations.

3. The datn acquired for use in the aireraft noise model should allow ineorporation
of aircraft acceleration cffects in the sound level contours.

4, Data on the effect of density/altitude on airerait performance and noise effects
should ke included for various aiveraft operating weights.

5. The acoustical standard day (15°C, 70 percent relative humidity) is to be used
ne the basis for nolse contours, unless nn examination of the mean monthly
temperatures and relative humidities show three months during the year in
which the product of temperature, in 0C, and relative humidity, in percent, is
Iess than 400, In such cases, the noise exposure caleulations for the airport/
airbase should utilize sound level versus distance curves based on the appro-

priate weather conditions.

6. Computations of the number of averago daily operations should correspond to
a "busy-dny" if differences over weekly or monthly intervals occur.

7. Allowance for flight path dispersion should be included, based on a suitable
model derived from flight path observation data.



8. Aireraft ground runup operaiions for maintenance purposes should he ineluded
in the noise caleulations, Noise produced while the aireraft is on the runway
and associated diveetly with talieoff operations should be included in the take-

off noise caleuwlntions, ond thrust-reversor nolse should be accounted for in

landings,
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APPENDIX F

MINUTES OF TASK GROUP 3 MEETINGS AND LIST OF ORGANIZATIONS
AND INDIVIDUALS PARTICIPATING IN TASK GROUP 3 ACTIVITIES

Fu1
F1.2
F1.3
Fi.4
Fl.o

Minutes of Meeting Number 1, 15 February 1973,
Minutes of Meeting Number 2, 27 February 1973,
Minutes of Mecting Number 3, 10 Mareh 1973.
Minutes of Meeting Number 4, 4 April 1973,
Minutes of Meeting Number 5, 11 May 1973.
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LIST OF THE DRGAIIZATEGNS OF THE MEMBERS
THAT ATTENDED TG3/MELTIAGS

ORGANIZAT 10KI [FETINGS ATTENDED

Government or EPA Consultants

EPA 1.2,3,4.5
City of New York 2,34,
Orpt. of Mavy 1,2,3,4,%
tolt, Deranek and '{awman 1,2,3.4,5
U. S, Dapt. of Housine ¢ Urcan Cevelopment 1, 3
Dept. of Labor 3.4,5
Informatics 1, 3.4,h
fational Institute of Health 3.4
HASA 1.2, 4,5
National Bureau of Standards T, 3
Dept. of Transporation 5
U. 5. Air Force 1,2,3,4,5
Industrial

Piper Afrcraft Conpany
Garrett-AirResearch

Air Transport Association 1,2
Pratt & Whitney Aircraft 1.2
Douglas Aircraft 1.2
Mational Business Aircraft Asscc.

=N
- -

- e
L]
-
-—
Crutthon i o O o

Los Angeles Dept. of Airports 2,3,4,
Boeing Company 1.2,3,4,
Lockheed Company 4
United Airlines 2,3.4,5
Private or Other

Council of Environmental Quality 1, 3
George Washington University 2, M5
Massachusetts Institute of Technology 2.4
Environmental Defensa Fund 2,3,4
M.0.1.S.E. 2,3.4
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Fl.1

DEPARTHINT OF THE AIR FORCE
BESTOTH ALROGPACT MTURICAL HRESLANCH LABOPRATORY (AISCH
WRIGHT.PATTL RSO AIR FCRCE EASE, OHID 434323

N or AMRL/BE 16 February 1073
SULJFCT.
va. Participunts in Activities of Task Group 3

Impact Characterization of
Areraft/Airport Noise Studv Task Force

1. Sumnary of fivst meeting un 15 Fely 73

a. The task ~youp discesed implications of and approach to overzil
assignment on the basis of the attached subtashs. After considering the
constraints imposcd by the Hoise Control Act the tentative conclusion
was that the Nodise Expesurc Characterization and assessmont mothod waunid
have to be a weighted overal! sound pressure level measure similar to
the CREL procedure, The chaivman mentionod that a CHARA workiug groun ia
working on such a procedure in connection with general Noise Environs-
mental lmpact Statements and that more informatien on this method woubd
be available at the next meeting. The approzelh to recommending pevrmis-
sible limits was discussed; it wius considerced desirable to present ali
information in terms of percentage of people affected with respect to
neaitn (onnoyyncel, ctc., ana icave 1iual decrsion opcn rot admin striruygy
cconomic decivion. It was decided that study of the cconcaic impuct o
selecting specific permissible levels could not be an isolated tasik jrous
3 exercise but would have to be a joint task group 2, 3 and 4 cxeveisc
after these groups have completed theiv primary assigments. The stecr-
ing conmittee will be made aware of this to prepore for this, probably
through an additional ecconomic consultant capability.

b, The tash group discussed the following weighting factors for tho
noise cxposure charpcterization:

1. frequency weightine: A-weighting appears the only possible
solution for the woaent, but o3t partivipants Suvordd the possibilis -
to go to N-(D-)weighting as soon as such a netvork is standardized and
widely available,

2. toac correction - probubly no

3., perioad of day - probably 2 periods

4. backpround neise - probably not to be included,

5. scasonal correction (ICAD)

Z, AlL participants were ashed to study the problemy and vo submit their
position pricr to or at the lutest at the next meetipng, [ know it is

F-1



impassible for all of us to pet an official pesition of the orpmizi:
tions we represcnt in such time periods,  Inospite of this it would
help il you would submit your comments in two parts:

a, What de vou think the of ficial position ef vour erganizaricn
will he on this matter, (This will help us to formalate our justifi-

cations.)

b. What is your personal technical recornwendetion regarding this
subject.

Please be prepaved te discuss and help with the artunl vorl on the
preparation of the task group submress outlinad on the pttvached,
Please feel free to propose chapnges Lo the outling attasined,

3. Our next mecting will be on Tuesday, 27 Feh 75 at 9:30 a.m, at l;l',»\.r
Washington, DC, My pheone numbers are:r office (513) 255-3602, home
(513) 707-2181,

e 3
T E 1aa /4'/7
FIENNING B, VON GIERKE — Atch
Director Dut line
Biodyvnamics & Riopics Division

#llecting loecatlon will be 1111 L0Gh Street, NV,
5th floor, Noon 531

L

niling address for EPA/URAC remnins unchanged:

Cffice of lNoisc Aatoment & Centrol
Enviroumental Proteetion Arrency
Washington, D.C. 20400
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ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

TASK GRrOUP 3

MINUTES OF SECOND MEETING, 37 Feb 73

1. The chairman opened the meering at 9:40 and welcomed the task group mem-
bers, who had participated In the [irst meeting, and new participants,  (See
attached list.} Hoe briefly reviewed the events of the Uirst organizational
meeting of the whole task foree and of the {irst meeting of Task Group 3. The
minutes of the first meeting, copics of the Noise Control Act 1971, assign-
ments to the task force and time schedules discussed at the flrdt meeting were
distributed and discussed, The chairman asked all members to submit by the
end of ecach mecting drafes of specific dtems they brought up at the mecting
and want to have recorded specifically in the minutes. He also asked that
members submit between meetings (a) technical papers, documents, positien
papers or statements which would suppoart task group activity or are relevanc
to decisions reached or activities planned by the group, and (b) wore formal
position papers to be included i{n the f{ipnal task group repert, particularly

1f they desire thelr position to be recorded as belng not in full agreement
with the task group decision or course of action,

2, A detailed discussion of che work assigned te the task group and the chair-
man's proposed outline of task group activity and potentlal outline for the
report followed., The chalrman stressed that this outline is ctentative and
subject to chamge., A letter written by four Envirenmental Groups (N.0.1.5.E,,
E.D.F., E.A., A.CLAP.) addressed to Mr. Schettino was introduced and disteib-
uted, Mr. Tyler expressed the concern of these groups in more detail and
submitted another letter specifically addressed to task group G, The main
concerns of these lefters were: 1. The task force study should deal not only
with the adequacy of existing FAA measures and rvegulacions with respect to
noise but also sheould review the whole past history of FAA's dealing with

the aircrafc noise problem. 2, All reports, pupers, government documents,
etc,, deallng wich previous committees, actlons, studies, regulatory historles.
ete,, concerncd with the same issues should be made publie and should be ac the
disposal of the rask force. The chairman and most members of che group dis-
agreed with Mr, Tyler and interpreted che Noilse Control Act and the assipnment
to the group to review the adequacy of existing regulations, proecdures, wte.,
and that nothing would be gained from a review of hisvory, The chairmin
assyred the concerned groups that all efforts would be made by EPA to have

the relevant documents available at the task foree headquarters fer use In the
atudy, that the Informatics noise informatien retrieval system would be avall-
able for task force use and that ke himself and several other members of task
group 1 had participated in most of the previous studies and conferences men -
tioned in the letter apnd that he thought most of the important documents co..lid
be made avallable from the perscnal files of these task group members.
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3, At this time Dr. A, Meyer, Director of ONAC, EPA, jolned the group for 45
minutes and restated EPA interprecation of the Noise Contrel Act and task forece
goal. Specifically he confirmed that the charge was to review the adequacy of
existing nolse contrel regulations and actiens, etc., with respect to Public
Health and Welfare. He emphasized that FAA never had the charge of taking
action with respect to Public Health and Welfare and thart it could not.have
bean the intent of Congress te have EPA investigate the history of past FAA
actions. He satisfied all task group questions and concerns regarding this
problem, Dr. Meyer promised te take actlon with respect to partlecipation of
the following four government agencies, contributions from which are considered
impertant for expedient, cconomic and unbiased task group 3 activiey: DOT and
FAA, Department of Labor and HEW. (Of the four all but DOL had been invited

ta partieipate, Dr, Meyer discusgssed the reservations DOT had at this time to
participate in the task force effort and expressed hope that chis quastion
could be resolved soon.)

4, The task group (including Mr. Tyler) agreed on the proposed approach and
report outline without alteration and additlon. The chaiyman stressed the
importance of agreeing on the basic appreach since this declsion on the measure
for cumulative nolse exposure is a prerequisite for efforts by other task groups.
He mentioned another parallel study effort conducted by a Natlonal Academy of
Selences (CHABA) working group at the request of EPA to draft "Guidelines for
Environmental Impact Statements" for all types of noise {not only aircraft
noise). Dr. von Gierke, who is also chairing the CHABA working group, and

Dr. Galloway presented details about the proposed CHABA approach and how the
same approach, as tentatively agreed upon In the flrst mecting, could be
selected by the task group as the basis for characterizing cumulative noise
exposure, Everybody agreed that it was not only desirable but essential that
any methodology proposed for cumulative nolse exposure characrerization must

be applicable to all types of noises. The propesed method, selected os basis
for furcther study, is a weighted noilse exposure level (W N E L ) similar we

the CNEL based on the weighted energy time integral of sound level A with a
correction for nighthime exposures.

5. As a continuation of meeting #1, specific devails of the proposed W N E L
were discussed on the basis of a rough drafc document submitted by Dr. Galloway
and distributed to all parcicipants:

a. Frequency Weighting: Some objection was volced to using the "A"
weighting instead of the "D" weighting. Mr, Sperry (EPA) stated that he
thought the whole method propesed was & step "30 years backwards" aad intended
to write a position paper against using the “A" waighting cenls  Mr. Sperry
wan assured that selection eof a common, relatively simple and practical mechod
for measuring noise exposure of all noises does not mean that cerification of
alrecrafc and other equipment and type emission standards could not and should
not use mere refined methods and nolse descriptors such as EPNdB in FAK-36.

It was decided to make this point very clear and explicit in the written
report of the task group. The nonavailabllicy of a standardized D-network
was felt by most members to dictate the use of the "A" scale at this time
although the possibility of proposing s cenversion te che "D ascale for a
later date was discussed. However, it was felt by most that even such a scep
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would require better data on the advantages of D over A as indieator with
respect to Health and Welfare effects than are presently avallable, The chafrman
pointed out that anpoyance is only one aspect of Health and Welfare,

b, Tone Correcricn: If was suggested that when recommending limivs tones
should be assumed present in the nolse unless shown by a more sophisticated
method not to be present. There was substantlal argunent agalnst this idea
ond for the present tone correction will bhe neglacted., It was felt that tone
penalties should be in certiffcation and emissioen regquirements but should not
be included in the WEL becanse of the monitoring complications and because of
several technical upcertalnties yegarding the penalties.

c. Poerdod of Nay: There was a consensus that two periods were requlired
with the period at night to be 9 hours and welighped with o 12 dB {10-15 dB)
correction factor. Mr. W, Becker pointed out the desirability teo make the
night period start at a unilorm time., The task greup will attempr to generate
data to support the amount of the correction facter. (Actien - Mr, Eldred).

d. BRackground Noise: The WNEL methed provides no speetal carrection for
background noise; the WNEL measure itself includes automatically the background
noilse present. The task group agreed to this approach.

€. Seasonal Correction: The 1CAD provision was discussed. This corree-
tion will probably be dropped Lrom censideration, The ratfonale for omitting
seasonal correction will be drafted hy Mr. Tyler

All task group members were asked to submit relevant data, draff justificatlons
andfor position papers on the baslec WNEL approach and on {a) to (e) above

prior te or at the next meeting. The drafe of che methadology document with
supporting appendices will be compiled and further refined by Dr, Galloway.

6. Diascussion of specification of maximum permissible noise exposure levels:
The basis for selecting and recommending such levels with respect te public
health and welfare were discussed. The following criteria will be considered
in the deeision process: {a) risk of hearing loss, {(b) percentage of people
severely annoyed, (c) requirement for speech communication, (d) "normal,”
natural background noilse, (e) economlc impact of selecting various exposure
levels. Tt became clear that setting maximum permissible lovels for cumulative
exposures does not make the setting of limits for maximum sourd pressure levels
or the limitation of maximum nighttime noise levels superfluous. This must be
made clear in the report, even if the task group attacks only the preoblem of
CUMULATIVE NOISt CXposure,

In preparation for more detailed committee discussion and decilsions on this
subject,background material on {(a) to (¢} 1Is to be submitred for cthe next
meeting,

Mr, Back and Mr, Eldred were assigned primary action te propare such material.
In particular data and graphs on a national basis are desired ont how much
land is in the various nolse exposure ganes, what 1s the price of this land
and how many puople live in these zouos? Rough estimates of these figures
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(not only for airports but for other nolse exposure zones such as along high-
ways) would assist to assess the economic impact of selecting specific permis-
sible levels, The chalrman proposed that such estimates should be available
for zones equivalent te NEF 25 to 45.

Mr. Eldred will correlate information and submlt approaches to select per-
missible WNELS.

The neced for access to DOT contractor material {(Wyle) was emphasized and desir-
ability for HEW, DOT and HUD (Mr. Miller) participation in this phase of task
group uctivity. The chairman will wake efforts to obtain support from these

agencies,

7. No specifie material to be recorded in the minutes of cthis meeting were
submitted by task group mepbers.

8. The date for the next task group meeting was set for 20 March 1971,
9:30 AM at 1111 20th Street, NW, Washington DC. The following meeting will be
on 4 April at the same time and place,

© —

: <::Z/’TZ/’\H
1 Attachment

v o
HENNING E. VON GIERKE
Chairman, Task Group 3 Attendance List
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NZ Y UNITED STATES ENVIRONMENTAL PROTCCTION AGENCY
24 A WASHINGTON, D.C. 20460

Task Group 3

Minutes of Third Meeting, 20 March 1973

L. The Chairman, DPr. ven Gierke, cpened the meeting at 9:30 and welcomed 21
members wie participated in the earlier mectings and 8B new members., The
Department of Labor apnd the Hatienal Institute for Luvironmental Health
Sciences [NIH) were represented for the first time, HUD had becn requested ny
the Chairman to be present at this mectingy hRowever, HUD did net feel that it
WaB nROCE8sary to present an oppasing view to the Task Group recompcpdations

as stated up to the present,

2. 1 completa record of all reperts, minutes, positien statoments, r ., of
Task Group 3 ig available in a Special File in the office adjsining the con-
ference room {Room 531)., Small reports and working papers will bLe distributed
to vpach member, but the large documents with background material only will

not be reproduced and/a%3i1able only in this file. ALl mombers are woelcome

to use the contents of this file, but the Chairman requested that the material
not be removed from the office except for cobying in this office. The larye
reports containing background material, as well as other references, will be
available through Informatics, Inc, Attached is a list of the documents cthat
are considered a part of Task Group 3's official file. Each document will
have an I.p, number {e.g., TG3/1l4).

3. The Chairman received several letters on position papers. as well as
replies, back from action items. The letters were distributed to eacit member

and discussed as follows:
a. Lockwood's Letter (TG31/10)

Mr, Lockwood thought (1) that the methed of Weighted Noise Exposure (W.N.E.}
might be too complicated and (2) that it would be neecessary to use a simple
method that could be presented clearly in a law court. In fact he proposecd
that the task force's actions should be guided te a larger extent by past
court decisions, Several pembers spsweced that with respect to (1) they
thought the proposed W.N.E. would be such a simple method, 1t could either be
accomplished manually over a 24 hour pericd with a dB{A) meter or could be
accomplished by a simple dosimeter, probably costing under §1,000, that meas-
ureg the total noise energy aver the 24 Lr period.

After considerable discussion, there seemed to he general agreement that
use of W.N.E. would resolve most of Lockwood's objections to the impractical
and hayd to use methodologies of the past, With respect to use of past court
casas, it was suggested that lack of uniferm scientific and legislative guid-
ance has preduced many of the apparent idicsyncrasies in court judgments. Much
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of the problem can be resolved by a measurement system, such as the WHE, which is
both simple and scientifically sound, ‘The Aircraft Sound Descriptor System (ASDS)
was brought up and discussed. Prof. Simpson of MIT explained what ASDS normally
includes, He also discussed some of its shortcomings. Mr, Moore stated that ASDS
as used by LA Alrport is modified’ tq include actual SPL. Dr. Galloway then pointed
out that with such a modification, .t would be an easy matter to convert the measure-
ments to the aingle WNE number that is reccmmended.

b. Ken Eldred gave a progress report for looking at the rationale behind the
12 dB difference between daytime and nighttime exposure. By using 55 noise expo-
sure cases, he believes that he can show that the eptimum correction is hetween
8~12 d8, The final results and conclusions will be distributed prior ta the next

Task Group meeting.

At this time Mr, Eoykcndall brought up the point of separating the night-
time measurements from the daytime measurements and using twa separate criteria.
This was discussed in detail and the final consensus reached was that the night
correction factcr was a satisfactory approximaticn. The Chairman pointed out
that having two measurcments and criteria, daytime and nighttime, would prevent
egtablishment of simple single average daily and/or yearly ncise values,

5

c. A'set of typical exposures measured in LEQ} was distributed to all members.
These had been prepared at the Chairman's reguest by Dr. Galloway and were a
result of BBN's efforts of measuring actual noise levels in homes and offices,
(Report is numbered TG3/1l), These are to be used in further discussiesn of typi-
cal internally generated WHNE's inside homes and in the decision if WNE limits
are better recommended in terms of environmental outside neise levels or levels
inside buildings; i.e,, levels at the listeners' ears.

d. Peter Back presented the status of evaluating the ecchomic impact of
protecting the population against variousNEF doses. His results were not complete
at this time. An estimate was given that the HEF 30 contour would encleose 2,000
square miles of land and that to buy such an amount of land would cost approxi-
mately 92 billion dollars. The amount of people inside such a contour for var-

lous noise sources were:

Aircraft Noise 7-1/2 to 16 million
Freaway Hoiage ¢ to 5 millicn
Arterlal Road Noise 7 to 14 million
Construction Noise 10 million

The Chajrman requested such information for at least two more MNEF values. Mr.
Back 5aid that he would try to have these available in two to three weeks.

e. John Tyler provided a status of his report on seascnal corrections. He
ipdicated that essentially such corrections are best neglected as there are sev-
eral opposing factors that enter inte such a correction. Use of inside-the-house
dose levels as exposure limits would even further reduce the need of such correc-
tions. Tyler will write up the report by the next meeting.

f. Mr. Hubbard, as an action item of the last meeting, presented a paper
on tone correction {TG3/8). Hias final conclusion was that tone couzrecllon wWas not

necessary.
F-12



4. Other items discussed,

a. Mr. Coykendall pointed out a mathematical crror in one of the formulas for
defining W.N.E., page 2 of TG3/6, Draft text on "Hoise Exposure Units," The corrcct
formula is:

2240 Ln(t)

. f =4
WNE = 10 log I"I"}'Gt'fﬁ %5)}( o 10 g

0701
eren  L,(L)+12
1 10
+ 9_-'3'6'0“661"')[ 1o dt
2241

b. Mr. McPike brought up the idea that the effective noise that is measured
inside a typical house is more importasnt than outdoor noisc measurcments, Curpently
aircraft are being designed to reduce outdoor neise., The design of airecraft for
neisce reduction is different if indoor noise is to be reduced; as such indaer
neige comes morce from the lower frequencies. The group did cencur that the usec of
the measured or estimated indcer neise would lead in prineiple to better definition
of the typical human noise exposure, Mr. MePike was asked by the Chairman to pro-
pare a papexr on the methodology and rationale of transforming outdoor noise measure-
ments into an expected indoor noise level,

c. David Lee, Dept. of Labor, discussed the possibility that the methods and
recormended limits provided by this Task Group might be in ecanflict with the juris~
diction of the Labor Department, particularly in the area of potential hearing im-
pairment. The Chainman stated if suyen conflicus occur, resclution would be required
at a higher level than available at this Task Group.

d. Mr. Coock mentioned that in the deeper stages of sleep, low fregucncies
were more likely to awake a person than the equally intensce A-welighted sounds at
higher frequencies.

e, John Tyler pointed out that the economiec impact of the NEF econteurs could
b wignilicantly ohabged LI tochnologizal or sgeratinpal rhangas peduesd the noise
sources and thus reduced the area enclosed by an MEF contour. It was recoghized
that predictions based eon existing NEF contours will be approximate only and will
change with changing emission level reductions, Mr., Back pointed out that such
improvements in noise sources may hot be accomplished unless regulacions based
cn many of the recommendations of this Task Group establish the need of such

noise emission reductions,

f. The Chairman read various definitjons of "Public Health and Welfare" (Clean

Alr Act, WHD, EPA} and distribyted a copy of the same to each member.

~1s

g. Mr, Lockwood took as an action item to provide the whairman and fw. Dach
deta of complaints and court cases versus NEF contours about the LA Airport.
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5. The Chairman specifically agked Mr. Lee (Department of Laber) and Mr, Cook
{NIH) to prepare papers representing the positions of their agencies concerning
the methods proposed by the Task Group.:

6. The Chairman emphasized that per rhe schedule, thé next meeting is the last
time for technical inmput. All technical papers should be ready by this 4 April
1973 meeting., The meeting will start at 0930 at the same location (1111 20th
Street, NW, Washington DC).

7. No specific comments to be included in the minutes of this meeting were sub-
mitted by Task Group members.

2&«////»(1/%«“ fet

HENNING E. VON GIERKE
Chairman
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Task Group 3

Minutas of Feurth Mecring, & April 1973

1. The chairman, bDr. ven Glerke, opencd the mecting at 0330 and welcomed

23 members who had attended previcus meocings and three new part{cipants
{sce attached lscs). The chairman mentloned that Br. Larl Kryter was
specifically invited by che EPA (0HAC) to attend the meetings in raosponge
to the spacific requese by U.0,I1.8.E, subisitted ar a previous meeting, but
was apparently unable to attend. The mecting was cenducted in two sessions,
both continuing the wvork planned or fentatively discucsed or declded upon at
previous meetinpgs. The mornine seossion considered tie selection of a noisc
exposury: characterization and asscssment merhod while the afterncon session
censiderod the bases for selecting and potenzially recommendinp maxinum
peraissible wolse exposure levels.

2. Sclection of a Noise Exposure Characterization and Assesament Method,
The chairman asked i{f there were any new cosments on the following factors:

a.  Use of A welpnting scale. No nov comments were presentad, Mr. Becker
did emphasize In the afternoon thit he thoupnt the uwse of d3A was a preat
{dea, Rey Cook fnrmalized his earlier complaint in his levcer (TG 3/31
discussed lacer).

b. Loual Enerpy Rule. The chairman stated that for annoyanee, research
has iIndlcated that equal cnerpy is prebably the best approach. Thae menbers
vere asked, however, if anyone knew of any data that would show chat a 4 d3
or 5 dib rule per doubling of exposure time was betrer chan 3 dB per doubling
{equal enerpyv) for correlating with annoyance/ecomuunicy reaction, ione of
the members presented sueh dara. The chaivran thon stated that for hearing
conservation eéqual enerpgy ray not be the most accurate predictive method.
is a conscrvative approach, sa the use of cqual energy will have a cteodeney
to overestinate the effects of noise exposure on hearing. Upon questioning,
no members stated cthat they felt it neocessary to use a system other than cqual
enerpy. Tie chairman pointed out thac if two dilflerent wetheds of handling
time ware required, the researeh and preparatlion required for impackt statumancs

would be almost twice as much,

It

&. Seasonal Chanpes. Mr. Tvler's paper (TG 3/24) was presentad and
discussad. ‘The reeommendation of the vaper was to treat neisc ezposure as
that nodsc exnosure that 1is eupected to reach an individual. Tius evaluation
must be based on what percent of time peonle are expected to be fnside and
outside 3 bullding, This chen will pive a bails for a corrcerion factor
that can be used for outdonr neise ncaswrements. A corraction for seasonal
change is tuwus not required.

d.  Outdoor/indoor actenuation. r. MePike presented a paper (TG 3/20)
on the nedse atcenuatlon expucted to be provided by a "scandard” house for
both nurchern and southern construction for a window open or window cloged
cendicion.
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At this point a lenpthy discussion evolved concerning a nultitude of
ideas on indoor~outdoor measurcrent and related exposurce apecification.

Galloway suggested that che indoor/outdoor sitwations are not so
different as to be expected from house attenuation values as people will
cxpect less nelse intrusion indoors. MePike stated that he felr that there
are more complaints from indoor problems. Simone Yaniv argued that tie most
sensitive proups, such as ciildren and the aged, should be protected. Several
nembers expressed the fear that focusing on the indoor nolse exposure would
entirely negleet the outdoor exposure.

Joun Tyler added that outside exvosure Ls Lluportanc. Apartment
houses without yards coan peneralldy accent wore nolse than the residential
single family dwellinpg, He supgested that one standard noisc exposure or
noise encrpy dose be allowed per individual, Each communicy could decide
how to kecp noilse exposure under this limit., Thus, zoninpg laws and building
‘codes mipht be difforent in each community as bascd on different ltviap styles
such as indoor/outdoor roties. Tyler also presented the SAE report (TG 3/27)
on House Welse Reduction Measurements.

Dr. Yaniv asked who was poing to determine what inddor/outdoor racles
to use. This question was left open at the time of the mocting.

The chairvman sunmarized that the nolse exposure chosen to be uvsed in
the task group report will be based on the envirconmental expesure of people,
i.e., that hupan exposure will be based on our estimate of his exposurcs to
indoor and cutdoor levels, which will be added to vesult in the tocal average
daily noise exposure.

2@, Nishtrime Correction. Ken Eldred gave a rouph draft of noise cxposute
measurements of G3 sites. He thoupht that a nighttinme correetion of 10 di
would be hest. In most locations, 10 dB additions give approximately an equal
discribution for 24 hours. If too high of a nighttime correction is used,
then nighttime noise completely controls tha exposura measure. He will prepasre
a final working paper on this subject incorporating results of the discussion.

3. Consideration/specification of Maximum Permissible Woise Exposure Levels.,
The following items were discussed by che task group.

a, NREF contours. MNr. Lockwood discussed his 27 March letter (TG 3/28)
concerning the noise complaint history at the Las Angoles Airporc. A map
of the L.A. arca was prescnted. Depicted on the map were various coutc cases
and complaint areas. The RET curves were also drawn on the map. Mr. Lockwood
neted that thare vera wore complaints in the summer than in the winter (200-300
comnlalnts /ronth versus 40-50 complaints/month) and he guesscd thar oniy 2-3%
of the complaints were outside the HEF-40 contour. The chalrman noted chat
he thought the group should be puided by what is known about human affects,
not just court cases. BL1l Gallioway stressed that there is a diffevence
between complaint level and acceptabilicy level. Lockwood replied taat the
courts will correct the results if the regulacions are not pood. The chalrman
requested that if some of the group memhers felt that NEF or a simllar aysten
as presently considered by the cask proup is not good, then what system can be

used? In response, Mr. Becker askad 1f it was too late to submit a paper
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about the cnanges titag would make NDF a better measure, The chairman sald it
. would not be too late o submit such a paper and cacowraged Mr. Hecker te do so,

b. A paper (TC 3/29) "learing Loss Fpected For Varlous Noilse Expesurc
Values' was presented by Daniel L. Jahnson, The conclusion reached was that
for practical or typical environmental neise situations, a notlceanle hearing
change (90 pereent of the population will have less than a 19 43 Noise
Induced Parmanent Threshold Shift at the most sensitive 4000 liz Frequency)
will not occur for a Leq as maasured outside that is below 85 dBA.

2. A paner (TG 3/30) "Percent of the Time that Speech Interference will
Occur for Various Leq Values" was presented by Danicl Johnson. len Eldred
sugrested further that it would be helpful te deterrdne how sensitive the
calculated nercentanes were to the narticular neisc prefile assumed.  Johason
said that he would attetpt te show how much the percentares chanse hy
assuning various otaer noise patcerns. A limie for MNE as reguired for Specch
Incerference was not recomsended at this time.

d. Letter (TG 3-31) fron Repinald Caok (HINY was discussed. Dr. Falk
(NIH) choupht that noise vould causc other physiolopical chanpes and
sunrested that future research in thls avea be rccorncndcd bg TG3. Dr. von
Gicrie stated that he thoupht that if was not the primary purposc of the
Task Group J te request future vescarch but to make the best recommendations
for practical use based on available data.

e. Letter (TG 3-32) from Dept of Labor was discussed next. Dave Lee of
the Dept of Labor diseussed the paner. lle emphasized that what the Task
Group J surpests must be enforceable. He then asked if Task Group 3 was at
a point that it could write a standard? MNe thoupht that for the most parc,
firm conclusions werz not cominp out of the meetinpgs. The chalrman replied
that perhaps time was too short to resolve all the problems, but nany questions
{such as use of A weighting) have been resolved. The outline (sce TG 3/2)
was reviewed at chis point in response to several questions concerning whare
the task group was headed. In esscnee, the chairman will now coordinate the
writing of a preliminary draft that will Jdraw upon the itens discussed in
the previous mectinps. Firm decisions will be made In this draft and
prasented for review to the Task Group morbers prior':a'the next meeting.

f. Lezter (TG 1-33) from the Bocing Company was distributed and
discussed.

4. MNo specific comments to be included in the minutes of this meeting were
prescented.

5. The chairman scated that the next task was to prepare a drafet of che
documcnt requlred [rom Task Greup 3. The next mectdnp was featatively
schoduled for Ll May 1973, 9:30 at 1111 20th Strecot, #W, Washington, D.C.,
but would depend on findshing the drafc on time for review. Each mewber
will roceive confirmation of the dace for thie next meeting. If due to
possible mail delays mer hera do not have confirmation of the JI7R37 weacing
date “at chh nlme tQE'“mu,t mﬂuL :rav;I“pIan,. Lucv TbuIﬂ LhLCu ude‘tPT‘U\AC

52£< gi: *&fETEé;;;;’E’ﬂz’;;_

Chaliraan
=17



F1.5

ENVIRONMENTAL PROTECT!ON AGENCY
WASHINGTON, D.C. 20480

TASK GROUEP 3
Minutes of Fifth Mecting, 11 May 1473

L. The chairman, Dr. von Glerke, opened —he meeting at 0930 ana welconed twe
new members, Harvey Safeer of the Departmernt of Transportation and Lawrence
Bedore of the National Business Aircraft Ausoclation., Twenty four (26) mut.-
bers who had participated in earlier meeting. werz &alse preszent (sce attached
attendance list).

2. The draft report of Tack Group 3 was completed and rmailed to all i.nmbters
by 5 May 73. The meeting was devoted entirely <o review of <his drafy ruzorst,
The review consisted of twe parts: (1) the questioning af each member prasent
if the member had any major or significant criticism of th:. ~eport and (2)
recommended editorial changes.

a. Major Criticisms: The e.utire morning and part o T:e .~ . .6 webe
used to discuss specifie eriticisms of the report., Individi.. < n..:is wre
best described in the individual position apers on comments .. ~=%.
Task Group 3 merbers (see lict of Key Documents). However, a g...'.  usmary
of the overall comments is as follows:

(1) All Task Group members present supported <je intent ~. .neral
goal of the written dpaft.

(?) Several members expressed that the specif. saximum ne . dooes
recommended (L, = 80 dB for immediate implementatien wi® "W, = 60 c. us 4
long range goa§? were too low or the hasis v¥or recommenc.. . Fueh love oo 1°F
adequately described. This was especially 'rue of the pcal of L. = &0 €.,

The chairman pointed out, in the final analysis, eny Llimit is balfeaiiv &
value judgment that the EPA will bhe required to meke. It was noted t.ac

time schedule for implementation of the 60 dB level was not suggested. 5....
a time schedule weuld depend on faetors such as tra economic impaer, .ot ¢ o=
sidered in the draft report.

(3} The possibility of adding or expanding e . .- @f zecticns In
the report wis discussed. Time permitting, it was genc. .y agreed by the
task group that the following items would he incorporated inte the repcrt of
Task Group 3:

{(a) A discussion of how the other task groups should oo ::suld

use L, a8 a measure,

dn
{b) A discussion of how L"n could be used as & reguiai. neastie,

{e¢) A more detailed discucgion of how Tﬁn relates to nol: :
medsures used in the past,
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b, Editorial Comments; Detailed editorial comments were prosunted Ly
many of the task group members and will be considered in the final draft
report.

3, Any comments that cencern the writing of the final task group report
should be submitted by 21 May. Official comments for the Annex should ho
mailed by 2% May. TPlease address all comments in duplicate te Dr. veon Gio.. -,
Chairman, Task Group 3. The EPA address should be used for the oripiral and
the following address should be used for the copy:

Dr. H. von Gierke

Chairman, TG #3

6570 AMRL/BB

Wright-Patterson ATB OH 45433

The next meeting will be a general meeting of all task groups and ic
schaeduled for 14 June 1973. The exact locaticn in Washingrten DC will be

announced later.
.
A
)ﬂ"wﬂ’/%',A,-u——v.

Daniel L. Jphnson
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APPENIIX G

POSITION PAPERS ANDY MATERIAL SUBMITTED BY
TASK GROUP 3 MEMBERS OR OUTSIDE ORGANIZATIONE

L.etter {ram Environmentad Defense Fund et nl., dated 23 Febraary 1973,

Mema from John Tyler (N,0.1.8,E,) "Comments on Proposed Scope of Actlvity of
Task Group 3, " dated 27 February 1973,

Letter from . Hubbard (NASA), dated March 12, 1273, on pure tone considerations
in measured eommunity nolse,

Letter from Bert J. Lockwood (Los Angeles Department of Alrports), dated March 2,
1973, concerning Task Group 3 efforts on impact characterization.

Letter from William J. Galloway, dated March 8, 1973, transmitting 2-1-hour samples
of Indoor und outdeor noise exposures.

Memo from N,0.1.8, E. "Seasonnl Changes” dated 1 April 1973,

"Determination of Indoor Sound Levels for Jet Transport Aircraft’” prepared for Task
Group 43 by Douglas Aireraft Co., dated 29 March 1973,

Letter from Bert Lockwood of Mareh 27, 1974 concerning Nolse Complaint History

of Los Angeles Alrport.

Letter from Richard H. Broun {Acting Director, Environmental and Land Use Planning
Division, HUD), dated March 13, 1973, expressing HUD's position on development of
a slogle nolse measurement index, attaching HUD letters to FAA and AOCH.

Letter from Reginald Cook dated 3 April 197 concerning NTH comtments to Task Group
#3 Impaet Characterization Study.

Letter from Department of Labor dated 4 April 1973 concerning TG} Alreraft/Afrport
Nolse Study.

Leiter from Boeing Company dated 2 April 1873 concerning varlous Doeing comments
on EPA's Task Group #3 objective,

Lotter (daled 13 April 1973) from James I, Miller, Direetor of Environmental and
Land Use Planning Divislon, HUD, concerning reports presented at the 4 April 1973
Task Group 3 Meeting.

Letter dated 26 March 71 from Merle Mergell, Mayor of City of Inglewood, to John
Schettino, EPA (ONAC) concerning recommerndations to the Alreraft/Alrport Nolse
Study Task Force.

Letter from Gorden L, Getline, Chairman, Subcommittee on Hellcopter and V/STOL
Noise, SAE Committee A-21 dated 3 April 73 concerning Selection of Noise Exposure
Characterfzation and Assessment Method.
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Memorandum from Robert W, Young to Task Group 3 chalrman, dated & May 1974,
Subject 1s Material for Report on Aireraft/Afrport Nolse.

Letter from Daniel L, Johnson, 10 July 1973, on an alternate method for considering
the effect of average sound level on speech communication,
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ENVIRONMENTAL
DEFENSE 1712
FUND 1040 H STRCET, MW, WASHINGTON, D.C. 20036/207 B33 1465

February 23, 1973

Mr. John Schettino

QOffice of Neisc Abatement and Control
FEnvironmental Protection hgency

1835 K Strect, N, ¥.

Washington, D. C.

Decar Mr. Schettino:

MAs participants in the Environmental Protection Agoney's
Aircraft and Airport Noise Study Task Force, recently convened
pursuant to Sec. 7 of the Neise Contrel Act of 1972, w2 have
been invited to submit our views on the curront agenda of the
Task Force, and to supply or identify materials which should
be before it.

I. The Agenda

With respect to the Task Force's agenda, we are deeply
dldturbed by gtatcmonts made rccently by BPA per onnol

uuuuu.;; Tine AIVI T nl__,\-a..” Cieyr Sk Lo Toaan Tooas 1o aos
concerned with past and present shortcomings of the VPARh's
efforts at regulating aircraft noise, but only with recommenda-
tions for future regulations, and that the Task Force is to

aveid inquiries which might "embarrass the FAALY

As we read the Noise Control Act, an examination of the
adequacy of the FAMA's efforts to date is required in the
Plainest terms imaginable. Section 7(a) of the Act states:

"The hdministrator [of EPA], after consultation
with appropriate Federal, State and lncal

agencies and intcrested persons, shall conduct

a study of the (1) adeguacy of Federal Aviation
Administration flight and operatiunal noice
controls; (2) adequacy of neise emissiaon standards
on new and existing aircraft, togother with
recommendations on the retrofitting and

phaseout of existing aircraft; (3) implications of
identifying and achieving levels of cumulative
noise exposure around airports; and (4) addi-
tional measures available to airpert operators
and local governments to control airecraft noise
He shall repart on such study to the Committee

on Interstate and Foreign Commerce of the louse
of Reprosantatives and the Committecn on
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Mr. John Schettino February 23, 1973

Commerce and Public Works of tho Denate within
nine months after the date of the enactment of
the aAct."

Secction 7(b) of the “ct makes plain that recommendations
for new regulations are v+t to be made before ‘ompletion of
this study of the adequa ¢ of cxisting FPAA reqgilations., See
Scction 611{c) (1} of the ederal Aviation Act, o5 amended
by Section 7(b). EPA has alrecady lost nearly !ur months of
the alloted nine, prior to setting up the Task Frree, What
little time the Task Force has left should be devoted to
putting first things first, i.e., to studying the adequacy
of existing requlations, as Congress directed, before pro-
posing new ones.

II. Materials which should be hefore the Task Force

As to the question of identifying materials which should
be available to the Task Force and its participants, we
would begin by pointing out that this Task Force is by no
means the first governmental body which has considered the
problem of aircraft and airport noise. BAccordingly, in light
of the severe time constraints on the Tasgk Force, it is urgent
that the Task Force obtain and make conveniently available
to its participants materizlg now in the handsz of other agencices
which bear on this problem. e would start with the following
partial list of materials that are not currently in the Task
Force's files:

1, with respect to each type of jet aircraft now
operated or expected to be operated at American airports
{specifically including the Concorde SST}:

a., Noise contours (not just FAR 36 measurements)
resulting from takeoff and approach, and the flight profiles
and flap and thrust schedules used to obtain these contours,
taking as a basis the actual procedures by which these aircraft
arc operated by the various air carriers, and the actual ambient
temperatures and airport altitudes encountered, or, in the case
of aircraft not now in use, the actual procedures by which they
are expected to be operated--together with these actual temper-
atures and airport altitudes;

b. Variations in flight procedure {flight profile,
flap and thrust schedule, etec.) with aircraft weight, and the
accompanying changes in noise contpurs;
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c. Noise meansurcements at the FAR 36 takeoffl,
approach and sidcline measuring pnints, together with the
flight profiles and flap and thrust schedules used;

d. Noise versus distance curves used in plotting
the above contours for rcach of these aircraft for:

(i) Takeoff thrust;
{ii) Maximum continuous thrust;

(1ii) Thrust used after power cuthack f{ollowing
initial climb;

(iv) Thrust used on approach;

2. The transcripts and minutes of all meotings of the
Program Fvaluation and Developmoent Committee (PEDC) of the
White House Office of Science and Technology, which was
cstablished in 1965 to study aircraft and airport noise,
including the transcripts and minutes of subcommittees formed

to report to PEDC;

3. ALl matceriuls perlaining Lu aircralbt and ajrporc
noisc or related matters in PEDC's files, including materials
submitted to PEDC or its subcommittees by members or consultants;

4, The transcripts and minutes of all mectings of the
Interagency Aireraft Noise Abatement Program (IANAP);

5. All material pertaining to aircraft and airport
noisc, or related matters, in IANAP's files including materials
prepared by IANAP's members or consultants;

6. All federal agency files (including those of DOT,
HUD, and DOD) pertaining to development and use of the concents
Composite Noise Rating (CHR) and Noise Exposurc Forecast (NEF);

e d

7. The report(s) on distribution of costs rcsulting
from exposurc to aircraft noisc prepared hy Prof. Paul Dygert;

8. The report(s) on the legal aspects of aircraft
noise regulation prepared by Prof. William K. Baxter;
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9. The reperts and other materials preopared by or in
conjunction with the Operations Research Project funded by
the Acrospace Industrics Association and the Alr Transport
Association (made available to the FAA in 1968 upon completion
of the project through its methorlology stage);

10. The complete files of the FAA's Office of Noise
Abatement with respect te the draft Notice of Proposed Rule
Making on aircraft opecrating procedures for noise abatement
prepared in 1960;

11. The transcripts, papers minutes and files of
the London Conference on Aircraft Noise Abatement in November,
1967, and the files of all federal agencies with respect
thereto;

12. A full set of all reports on aircraft noise or
related matters prepared for federal agencies by outside
technical consultants such as Bolt, Beranek and Newman and
Wiley Laboratories;

13. The complete files of the FAA with respect to its
Advanced Notice of Proposed Rule Making (ANPRM} on Civil
Airplane Flect Noise Requirements, 3B Fed. Rea. pp. 2769 at
seq. (Jan. 30, 1973), including: —

a. All documents which discuss the reason for the
FAA's decision to make the proposed rule inapplicable to
"airplanes engaged in foreign [or overseas) air commexrce,"
after the FAA's "working draft" of this ANPRM dated November,
1972 specifically included such airplanes within the rule's
coveraqge.

b. All documents which state or relate to the FAA's
estimates as to

(i) what percentage of aircraft at each of the
major U. S. airports would be exempt from
coverage;

{(ii) what percentage of the fleets of ﬁhc major
U. S. carriers would be exempt;

. All documents which relate ta the decision to
delete the sideline noise mcasurement from the proposed rule,
and ae to possible tradeoffs between landing and takcoff
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noise, on the one hand, and sideline noaise, on the othor,
with respect Lo cach Lype of jeL ajrcrafl now oporatod or
expected to he operated at, American airporla;

d. All documents considered by the FAA in acsesning
the cnvivonmental impact of the proposcd rule, and weighing
it against alternatives, as required by the National Fnviroen-
mental Policy Act.

14. All files, minutes and transeripts of the Aviation
Advisory Commission which relate to aireraft and airport noise
or related problems.

15, All documents in the files of the CAD which relate
to elimination of duplicative flights through implementation of
CAB-approved capacity limitation agreements among the airlines
serving a given routoe,

This list, of coursc, is not by any means complete;
rather it reflects the limited time available to us to date,
and will be updated as the Task Force progresses. Lut the
essential prineinle is clear: this Task Force eannot effectively
appraise the work of the FAR, as Congress has explicitly
required 1t to do, unless it has access to the same full
range of data available to the PAA,

Mditionally, we suggest that a great deal of uscful
information can be obtained, not from documents, but from
people who can be invited to address one or another of the
Task Groups and to answer questions from the participants.
Our initial list of such parsons would include:

1. With resvect to operating procedures that could be
used to achleve noise abakement:

Isaac 0. Hloover, former director, Office of Noise
Abatement, FAM;

Capt. Paul A. Soderlind, former director of flight
operations (technical), Northwest Airlines;

L Capt. Reobert K. Baker, former direcctor of flight
training, American Adrlines;

Robert Myersburg, Office of Flight Standards, FAA;
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George Moore, hssociate hdministr r for Operations,

FAR;
James Rudolph, lirector, Flight 5 lards Service,
FAA;
Joseph Ferreres: Chi: Jperatior Division, FAA;
2. With respect to e nt of n impact:
James Woodall, Chic! Aircraft se Abatement,
FAR;
Karl Kryter, StanfTor Research itute;
3. With respect to cco'  ic aspect aircraft noise
abatement:
Prof. Paul Dygert, wersity o 1l1ifornia, Berkeley;
George Hunter, Chir Planning Ff, Rocky Mountain

Region, FAA;

4, With respect to )ogal aspocts & Lrcraft noisc
regulation:

Robert L, Randal!, | 'q., Washir n, b. C., former
Deputy General Counsel, FAMN;

Prof. wWilliam Baxter, Stanford versity Law School;

5. With regpect to trchology avai le for aircraft
noisc abatement:

Spiridon Suciu, Manager, Gas Tu:i- e Technical
Resecarch Operaticns, General Electric;

John Large, Director, Institute of Sound and Vibration,
University of Southampton, England (formerlY 'n charge of
aircraft noise abatement for the Boeing Co.)

Due to the very short period of time av'' lable to the
Task Force and its participants, we would afl'wciate a response
to this letter at the earliest possible daté.
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schetlina

Febroary 23, 1972

Hany thanks for your help.

oo Sen,
Sen.,
Rep,
Hon.
sen.

philip Hart
pdmund Muskie
Paul Rogers
Russcll Train

John V. Tunney

Sincorcly yours,

!/J .{/tm :f(/uu!z’»)

Tho Tnvironmental Defense Fund
John Hellegors
raclyn Janssen
Geoffrey Vitt

AN

Wationul Organzation to Insure
A Sound-Controlled Environment
Lloyd Hinton
John Tyler

QLR e

Aviation Consumcr “ction pProject
Noil MeBride

7 /)

S A e

Environmental Actlon
Catherine Lerza
James Conroy
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Date: Feb. 27, 1973

To: Task Group 3 - Impact Characterization
Alrerafe/Alrport jolse Study Task Force

From:John M. Tyler, Executive Direscteor, N.0.I.S.E.
SubjJect: Comments on proposed sScope of activity of Task Group 3.

Impact Characterization of lolse Including Implications of
Identifying and Achleving Levels of Cumulative iolse Exposure,

The EPA has invited particlpants in each task group to submit
recommendations reparding the scope and focus of the work of
thelr resoective task grouc, This participant wishes to refer
to Public Law 92-5T74 which specifles in Section 7{a) the work to
be done in the $ month study and report to Congress. It states:

"The Administrator {of EPA], after consultation with

appronriate Federal, State and local aigencies and

interested persons, shall conduct a study of the (1)

adeguacy of Federal Aviation Administration Iliwil and
operational noise controls; (2) adequacy of nolse emission
standards on new and existing alreraft, topether with
recommendations on the retrofittinz and phaseout of

existing aircoraft; {(3) implicatlons ef identifyins and
achleving levels of cumulative nolse exposure around

airports: and (4) additional measures avallable to

airport operators and local governments to control alreraflt
nolse, ‘e shall remort on such study to the Committee on
Interstate and Porelsn Commerce of the touse of Fepresentatlives
and the Cormmittees on Commerce and Publlc Works of the Senate
within nine months after the date of the enactment of the Agt.'

Section 7(c) specifies that the "EPA shall submit to the FAA
proposed regulations --- {(such) 2as EPA determines necessary to
protect the public health and welfare.” This wark 1s. scheduled
for the latter part of 1973. It sinould not be confused with the
S méonth study beinpg conducted durinz the first part of 1373,

The itenm in Section T(a) which snecifled the work to be done by
Task Group 3 13 ‘-~~~ (3) imolications of identifying and achieving
levels of cumulative nolse exposure arcund airperts;--", This
would seem to focus this Task Group's attention on the following:

l. Implications of ldentifying levels of cumulative ncise
exposure vs identifying levels in other units, for
example, CJdR, HEF or CJHLL vs dBA, ZPJdLE, ASDS or FiL.

G-10



2. Inpliteanvions of achievins speelfle levels of cunulutlive

nolse cxpesurs for varicuo wurposes sSuch au acalevins
compatlullity with various land uses.

3. Impliccticons ef achlevin:, speelfle levels of cumulative
noise expogsure vs gpeclfiic levels in other nolse units,

b, Adzguacy ol the data base for cumulative nolse exposure
untts dncludln:s GOty awd, SHEL, 01, 5,4, ete.

5. The azreement amonrs cutablished urnlts of cumulative neilse
exposury to achieve conaatibilley with various land uses,

The law renulros in 7(a).the 2 monthn study, that the irnlicatiens
of usin- curulative notse cxnosure be studled. In Tie) wlere
re~uiatlons are to be oropegsed it would be apnrepriate to declde

on & szeclflc unit of cwaulative noice exvosure, sreclfic nethods
of ronitoris and/or measurlin: alreraft nolse and handline the dota
to insure comoliance witn nolse linmits, ete. If all of this work
Is atteuntea In the one montn avallable for Input to this 2 zonth
atudy the varticipants will ce strétched too thin,

The law also reauires in 7{(z), the & month study, that the IZ?P#
study the imnllcatlons of achievin~= levels cof cwaulative noilce
exposure.  nis asks the aguastion, Why specirle levels?™ and
¢alls for the information avallahle on cumulatlive nolsce exposure
level vs compatible land use. It also ps.s8 the ocuesticn, dow tan
specifrliec levals te zehnleved, l.e., by what means technicallw, and

Daocn auections ore 2lcc

by wnot moons legally'unﬂ 2% whot coot?e gquectl 2
asnhtely 41t par= ¥19 UA'UM}JD b B PR V) e e I B ) Sl g Lliciy Ll ‘.1L."...'Q|.-J.L.'Hb iz
the techniezl reans for achievins specific nolse levels and cost
would most lo:zleally be handled wy ask Groun # and the leTal, or
rezulatory means ror reasuiring the nolse reductlon oy Yusx Sroun 5.
Thus Task Grouss 3, 4 and % «wlll need to correlate the results of
thelir studies to answer the guestions concarning neans and ¢ost

of achleving speclfic levels.

Due to the lack of tire since thne flrst neetins of this Taslk Oroun

the detailec to be filled in under the five headinzis listed above
have not been vorked out. This will be supplied as nceded,

-1l



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
LANGLEY NESLARCH CENTER
HamptON, ViRGina 23365

Harch 12, 1973

REPLY YO
ATTH OF;

Dr. Henning Von Glerke

Blodynamic and Dionice Division
Aerospace Medieal Research Lab
Wright-Patterson AFB, Ol 45433

Dear Henning:

The attached w..viup entitled "Pure Tone Considerations in Measured
Community Noige" haos been prepared to fulfill a writing assignment glven
out at the second meoting of Task Group No. 3 of the EPA noise study.

Note that I was unable to roference the Canadian document on pure tone
evaluations that was discussed briefly at the last mdeting., If a copy
can be furnished, it could slso be incorporaced as a reference,

Sincerely,

Harvey H. ll:igbnrd

Head, Acouskice Branch

ee:
Dr. Bill Roudebush, NASA, Code RL.

AG.-7_12




PURE TORE CONGIDLBATICOSNS 1IN MEASURED COUUUNTLY HOISL

A aumber of systematic studics Lave been periormed to evaluate b
contribution of nelsiness of adrcraft noise due to the prescnee of pure
tene components. In this work a larpe nuaber of humnan judgnents have
been made for noisc levels vepresenting those in alrport compunitics duc
to low altitude asircraft operations, aud the results of these judgments
hove been correlated with various physical measurcu of the poise. Theue
measures have included A-scale, N-scale, and D-scale data as well as a
number of EPNL units involving tene correction factors. he results Trem
these ctudies as decumented dn reference 1 through 3 adeguately support
the fact that a simple weipghting system for the noise such as the A-scoic
system does not properly acceunt for the neisiness of the superposcd purc
tone compoanents, It has thus been indicated vhat pure tone compo.culs
in aircraft noises can contribute substantially to roisiness jucpuents
and are identified as worthvhile tarpets for noise veducticn.

: For nolse certification of alrcraft, units making special allovance
for pure tones are thus nceded In order to properly evaluate the nolsa
for subjective reaction purposes, It may very well be found in nocise
enission control considerations for other vehicles and ltems of equipment
that tones will alsoc play an important part and may have to be properly
accounted for in certification procedures,

In copmunity measurement situations, however, it is belioved that
there 45 a lesser need for a mensurcmchc concept or system that espocslally

accounts for pure tone effects, The reasons for this judpment ave cs

follows:
;
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a. Pure tone exposures of people in community situations are judged
to be generally short fn duration compared te the overall noise exposure,

b, The proper application of noise emission standards (or
tranaportation vehicles of all kinds and for industrial noises can be
expected to result in a relatively lower level of tone content in

community noises in the future,

CONCLUSIONS

1. A useful measurement procedure for cumulative npise exposure in
the community need nct require tone adjustment facrors. llence, a
relatively simple system involving "A-gcale" or "Descale" measurements
is probably adequate (The D—scale is shown to be preferred based on
noleincss judgments.).

2. Evaluation units involved in noise certification and in noise
emission standards can be expected to require provision for pure tone

¢corrections,

REFERENCES

1, Lictle, J, W.: Human Responses to Jet Engine Koises., Neise Control,
vol, 7, 1961, pp., 11-13,
&, Kryter, X. D.; ond Pearsons, K. S.: Some Effects of Spectral Content

and Duration on Perceived Noise Level, NASA TN D-1873, April 1963,

3. Kryter, X. D.: Review of Resecarch and Methods for Measuring the Loudness

and Noisineas of Complex Sounds, NASA CR=422, April 1566,



4,

5.

Pearsons, K. 5.3 Moronjeff, R. D.; and Bishop, 0. E. Tha Nolsiueus
of Tones Plus Noisc, NBASA CR-1117, Aupust 166E,
Pearsong, K. S5.; Combination Elfccts of Tone and Duration Parametcrs

on Terccived Noisiness. NASA GR-1283, February 1969.
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CLIF TG & MEORE Ref; AMRL/I313 16 February 1973
Impact Characterization of
Aireraft/Airport Noise Sludy
Task Force

Mr, Henning E. Von Gierke

Chairman, Task Group 3
Adrcraft{Airport Noise Study Task Force
Qffice of Noise Abatement and Control
Environmental Proteclion Agency
Washington, D, C. 20460

Dear Mr. Von Gierke:

After a review of the summary of the first meeting of 15 February 1973
and my notes on the meeting of 27 February 1573, I fecl that as an airport
representative comments are appropriate.  The comments are submitted
in the recognition that the work that is accomplished in this task group
will have an impact on aireraft and airports and, also, on other forms

of transportation and city activities.

It would appear that prior to the meeting a decision was made that the
noise characterization and assesament method would have to be a weighted
overall sound pressure level similar to the CNEL procedure. It appcars
that this decigion was reached with little consideration of ASDS or any
other simplificd methadology. This may or may not he pood, however,
there was a minimum of discussion. In considering the approach to rec-
ommending permissible limits, it appears again that the information was
to be presented in terms of percent of pecple affected with respect to
health and annoyance, There appeared to me to be only a passing referencc
to previous studies attempting to correlate annoyances with sound level
frequency of operations and time of day. These studies, many of which
were done in foreign countries, should be reviewed in greater depth
before acceptance of their results as a guide for this group.

We would agree that the A-weighted decibel appears to be the best method for
measurement, When we consider that measurements and monitoring that will pro-
bably have to he accamplished and that the methodalogy should be as simple

G-16

Wty ot
Uiyj ji7
At
XM . B
Ntephen © Bihesmer, PRESIVENT o Roders 38 Hewmon, YI0E PRESUNNT « € Lomwwe BhanBard » Vrlun £ frichaen o Willam Fo Quiny, W),

Som Yorty, Moyer

A0ARD P AIAPORT COMMISEIONIAS




Mr, Henning 5. Von Gierke Mnreh 2, 1273

amd least complicated as can be achieved, this method scems to be most
praciical, When sophisticnted mensirernents are vequired, EPNdb can

be utilized,  In reviewing Dr. Galloway's warking paper 1 question whether
or not a time Integral of the sound pressure level in the A seale is a neees-
sity in all cases, Bxperiepce in California with SENEL indicates that this
complicaies the process of monitoring and measuring,  This is something
that should he discussced at the next mecting when we consider Dr, Gulloway's

working paper.

We would agree that the tone correction is probably not necessary when we
cansider monitoring procedures and aceeptable cumulative levels, ) pure
tene or spike freguency corrections are needed, EPNdb can he used for
the speceific application,

We would also agree that a night impact number is possibly desirable and
feel thal two periods por duy is adequate,  We would, however, sugpgest
flexibility in the night impact time, Somewhere betweoen 10 and 11 p,m.
for the start of nighl impaet and somewhere belween 6 and 7 a, m, for the
end of night impact would suem most praclieal, This would seem 1o be a
decision that should be left to the local community to best suit their

specifie needs,

In comsidering impnot guidelines for all forms of ransportiation, 1 strongly
fecl that 'Task Group 3 must consider the impact of all court actions to
date, While an idealistic approach to this impact problem may appeal to
certain individuals, 1 fear it does not recognize the facts of life in this
situation. 1 think we all recognize that any regulation can be challenged
in the courts and successfully overturned.  Therefore, to aveid n pro-
liferation af lawsuits and lengthy litigation, [ull recognition of past court
action should he a part of Task 3 consideration,

These are my comments on the Task 3 work offort to date,

Very truly yours,

T o /"-

e 7 . L

ool

L Bert 4l Lockwood
Assistant General Manager

Operations

BJl.;sm
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4 Marceh 1973

Dre. Henndng B, Von Glecke

Chied, Liodynoimlen and Blonles Dlvlsion
Biomedienl Loovoratory

G576 Aidi (BRA)

Weripht-Datterson ATR, Qhlo 45433

Sutiject:  Inside/Oulslde Nolse Exposurces
Nem llenning:

You anked Cor gome samples of 1lnslde and outslde nolse
exposure;.  The atlached sheet suwmmarlzcs some typical
sltuaticons.  The dati were obptained fronm continucus
samoles of A-Jovel with the Leq for Lhe day, evening and
night perleodn computed,  These values are ilsted frot
In the tohle. ) Lhen proeocded to calceulate the Lea Tor
& M-nour perdod; Leeay Moo pionbulid punadegse Lo
next eclusn 1 caleulnted o velehted expogere in which
dog annd oversin,: are coihlned, Lot nichotlne hos o 10l
penaliy on loval. The last eolum: Ls the same ecomputation
with & L0 do wolghting on the nighttime Jevoels,

The Inslde levels for the first example "resldential/
suburban" may be a little hiph., The threshold was sef

at about 33 dBA whieh resulted In an overstatement of the
Lgg valuey durdng part of the daytise perled, a substantial
overstatement of all nighttime levels between 1:00 and

5:00 a.m.

Also note that the interior neolise levels during the daviime
perdod in all eases are substantilally aflfected by noises
loside the spaces; e.g., TV, talking, ete.
If you would like the Information, I can pive you plots of
the L1, Ligs Tsps, Lgg and Leq on an hourly basis for the
data on the eneglosed sheet.
Slncerely,

(b
Willli:lm J. Gualloway
WJG:bml G-18
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SEASONAL CHANGES

Submitted to Task Croup 3 -by N.0,I.S5.E.
Changes in weather brought about by changes in écasons have an
important effeect on the reactlon of peeple to alrcraft noise.
The most dramatic effect oceurs in citles near airports at
latitudes where houses have well insulated walls and well
sealed storm windows to keep out the winter cold. Good thermal
insulation normally provides good sound insulation. When the
first warm days of spring c¢all for open windows these houses
suddenly lose 10d4B or so of outer wall sound insulatlon. The
complaints about aireraft noise ontthese days every year in-

dicate the lmpact of this loss of outer wall protectlon acainst

noiae.

There are at least two methods of handling this change 1in

impact of noise on people as a result of seasonal changes.

One method is to vary a nolse weighting factor to compensate

for the varlation in house outer wall attenuation. This
welghtlng factor would vary with the amount of time the tem-
perature would be above the level at which doors and windows
would be open. This method indicates a hipgher welghted noise
exposure level when doors and windows are cpen. It has the
disadvantage that it 1s unlikely that the nolse could be reduced
more in hot weather than In cold weather to compensate for the

welehting.

Another method of handling this seasonal factor 1s to rate out-
door nolse on the same basis at all locations and take care of
the variation in ocuter wall attenuation at the logal level in

noise and building ccdes.
G-20
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A standard for nolse attenuation for house outer walls has been
developed in SAE AIR 1081, This AIR presents an outer wall
attenuatlion which is the average of four sets of attenuatlon
data., Two sets are for the averages of houses 1in cold winter
U.5. areas (Hew York and Boston); one for windows open and one
for windows closed. The other two sets are for warm winter U.S5,
areas {L.A, and Miami}; one'ror windows open and one for windows
closed, The bouses in cold winter areas have more outer wall
sound attenuation than those in warm winter areas for both open
and closed windows. The difference presented in the SAE AIR
1081 between the New York and Miami houses 1s about 12dBA for

both open and closed windows.

Obviously houses bullt in other locatlions where bullding prac-
tices are different will have different out wall attenuation
lavels. Also the magnhitude of the temperature variation will
vary greatly with lecations in the U.S8. In the middle west

the winters are extremely cold and the summers extremely hot.

Ej comparison the coastal regions of southern U.5, are relatively
uniform in termperature throughout the year. Therefore any
correction factor for seasonal changes would have to be adapted

to the local termmerature range and ecycle.

At the local level 1t 1is necessary to establish land use zones
with noise limita to insure acceptable nolse levels inslde
houses., When this is done land use may be defined in terms of
building codes. Thus a house with an outer wall sound in-
aulation similar to the ones tested in Miami might be unsuit-
able in a New York area zoned for single family dwellings. And
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of course, another house or apartment bullding with more
outer wall sound attenuation and air conditioning could be

acceptable in a higher noise exposure area in New York,

Thus there are three factors to deal with in protecting people
in heomes from cutdoor nolses:
1. Noise exposure level
2. House outer wall insulation
3. Variation in temperature which may,or may not,
mean varlation in ocutside to inside attenuation.
It 1s felt that these factors are local problems because:
1, Where the seasonal temperature variation is small the
effect on people 1s small,
2, It can be minimized by house design practices,l.e, ,air
conditioning or socund treated ventilation systems.
3. It can be handled by neilse zoning practices,i.e,,
adjusting noise exposure levels to compensate for
minimum permisaible house outer wall attenuation with

windows open 3o A3 to achleve a specified maximum hotse

inside level,

Therefore it 1a recommended that noise exposure levels be
conoidered with respect to noise impact on persons living in
houaes which have average cuter wall attenuations and that

neagsonal effects of noise be handled by the local zoning and

building code authoritien,
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29 March 1972

DETERMINATION QF IHLOOR SOUND LEVELS
FOR JET TRANSPORT AIRCRAFT

THTROCUCTION

Currently, all metheds in use or being considered for evaluation of aircraft
noise in communities arcund aidrports, e.g., References 1-4, use outdoer neise levels
measured at ceriain specified locations. The choice of an outdoar noise ievel
measurement was made on the basis of convenience and uniformity. HMeasurement of indeor
noise levels was not practical because there was no accepted definition of standard
dwellings in various climates and at various times of the year.

The results of various surveys made in cemmunities around airports, e.g.,
fleferences 5 and 6, have consistently indicated that the bulk of the complaints against
aircraft noise are due to interference with various indoor activities, such as
TV/radio reception, race-to-face or telephone conversation, and sleep. With the current
emphasis on the cumulative noise exposure experienced by airport neighbors, it is
appropriate to consider development of methods to evaluate aircraft noise at the
actual lecation of the listener, i.e., indoors in the majority of {nstances. 1% would
be feasible, in isolated cases, to actually measure the nojse Iegefﬁ ingide an
individual's home. For general applicaticn, it is necessary to utilize either
standard dwellings or to apply standard house ncise reduction values to appropriate
outdoor noise measurements. With the recent development of standard house najse
reductions, Reference 7, it has become feasible to define generalized procedures for
estimating indoor noise levels based on outdoor noise measurements,

Tne purpose of this reporl is Lo descrlbe the veselts of andlyses of representative
afrcraft flyover sounds and to recommend specific noise reduction values suitable
for interim application to the problem of assessing the response of airport neighbers to
aircraft flyover noise, The results presented here are intended only te give an

indication of the order of magnitude of the correct noise reductions. More-refined
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analyses would be required to develop precise values suitable for general applica-
tion. For an interim precedure, however, the resuits preseated herein should be
acceptable,

ANALYSES

Measurements of the outdoor noise levels presented by two aircraft types
representative of jet transports in wide use and powered by low-bypass-ratio turbofan
engines and by one of the new wide-body transports powered by high-bypass-ratio
engines were examined. The specific airplanas considered were the McDonnell Douglas
DC-8-55, DC-9-15, and the DC-10-10. The noise produced by the DC-8-55 should be
representative of that produced by other members of the DC-8 family powered by
short-duct versions of the JT3D engines and of that produced by the 707-320 family of
airplanes. Similarly, the noise of the DC-59-15 should be representative of the rest
of the DC-9 models as well as the 727 and 737 airplanes. The noise of the DC-10-10
should be similar te that of the DC-10-30 and DC-10-40 as well as the various models of
the 747 family and the L-1011-1. Thus, the three airplanes studied should be representa-
tive of mdst of the jet transports {n use today.

For the purpose of this study, only the sound pressure levels {SPLs) at the time of
the maximum perceived noise level (PNLM) were examined. The 1/3-octave-band SPLS and
PNLM for maximum takeoff and for various distances were conveniently available as a
result of actual flyover noise testing for the selected aircraft.

The aim of the studies was to develop a method of estimating the indoor A-weighted
SPL, or the indoor sound level. This quantity is widely used for evaluating various
sources of noise, including, in some instances, atrcraft noise, e.g., Reference 4.
Bacause of the transient nature of a flyover noise signal, the specific quantity selected

was the maximum sound level occurring during the flyover.
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Indoor noise levels for two different types of house constructions, with
windows open and windows closed, were calculated from representative outdoor neise
Tevels by applying the average noise reduction values from Tables VIII-IX of
Reference 7, Since these noise reductions were for 1/1-octave-band analyses, the
1/3-octave-band SPL spectra from the outdoor flyover noise measurements were first
converted to equivalent 1/1-octave-band SPLs before applying the house noise
reductions. Equivalent slow-scale A-weighted SPLs were then calculated from the
outdoor and the indoor SPLs using weighting factors from Table 1 of Reference 8.

Figure 1 shows representative outdoor SPL spectra and coryesponding A-weighted
levels for the three selected ajrcraft, at a distance between the listener and the

afreraft of approximately 1000 ft, for maximum takeoff thrust. The large reductions

in lTow-frequency noise achieved by the new high-bypass-ratic turbofan engines at takeoff

thrust is readily apparent in Figure 1,
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RESULTS

Figures 2-4 present the results of the analyses in the form of the calculated
differences between the maximum outdoor and +the maximum indosr scund levels as a
function of distance to the aireraft for the DC-8-55, DC-9-15, and DC-10-10
respectively. This difference represents the quantity that would be subtracted from
an outdoar sound level to obtain an {ndoor cound level.

Comparison of the results in ligures 2-4 showed a remarkable consistency in the
differances for the three aircraft, Inspection of the plotted values indicated that
single-valued correction factors for the four locations/conditions could be selected
to represent the power settings with a tolerance of approximately + 2 dB. Table
tabulates the approximate values that werc derived from the vasulits shown in
Figures 2-4. The indjcated trends are as expected with the cold c¢limate houses having
targer noise reductions than warm climate houses and with windows open showing
significantly less noise reduction than windows closed for both warm and cold-climate
constructicen,

RECOMMENDAT ICKS

As an interim standard, it is recommended that the values shown in Table i
be used as the basis ¢f developing a mathod of evaluating airport community noise based
on indoor ngise Jevels. The house noise reductions of Reference 7 should be wsed as
the foundation for additional indeor noise studies, althcugh additiunal refinement may be
needed to develap appropriazte average noise reducticns for 1/3-cctave band analyses.
{Daveiopment of these 1/3-octave-band noise reduction values should e Feasilble wince
Reference 7 also containg basic 1/3-oritave-band values.)

For the long-range approach, it is further recommended that evaluation methods
be developed that would be based on the concept of a suitable average standerd
dwelling construction. Flyover noise analyses could be hased on the use of a suitable
filter network whose frequency response would approximate the noise reduction of the

standard dwelling. G-27



In developing new requlaticns governing allowable aircraft flyover ncise levels,
the use of indcor noise levels s considered most appropriate. As & matter of fact,
the use of indoor nofse levels 1s considered to be better able to protect the
general health and welfare of the public than outdecor noise levels and to be less
discriminatory. Those dwellings that have good insulation, are well-maintained,
have tight-fitting windows, or are airconditioned will, by definition, have lower indoor
noise levels than those that do not.

Any new regulations, based on indoor noise levels, should, of course, also prevent
the escalation of outdoor noise levels. However, it also should encourage the wider use
of better construction techniques, acoustical insulation, and better windows. These
recomnendations then, ultimately, should lead to the design of afrcraft that minimize
noise exposure at the location of the listeners rather than at locations where there

rarely are any listeners, as {s current practice.
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TABLE I - COR

Location - Gdition

RECTION FACTORS FOR [NDOOR
SCUND LEVELS

Amount to be subtracted from maximum
outdoor A-weighted sound pressure
level to obtain maximum indoor A-
welghted sound pressure level, dB

Takeoff Thrust

Warm Climiate Windows Open
Cold Climate Windows Open
Harm Climate Windows Closed

Cold Climate Windows Closed

A e et B e, oty e ot il s e e b 2 e

12
16
22
24
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TABLE T - CORRECTTON FACTORS FOR INLCOR
S0UKD LEVELS

Anount to be subtracted from maximum

outdoor A-weighted sound prescura [
Location - Condition Tovel to sbtain maximun indoor A- '
weighted sound pressure level, db

Takecff Thrust | Approach Thrust

b
t
-
t

Warm Climate - Windows Open 12 13
Cold Climate - Windows Open 16 19
Warm Climate - Windows Closed 22 a7
Cold Climate - Windows Closed 24 31
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' i March 27, 1073
MEMORANDUM
TO: Mr. Henning E. Von Gierke
Chairman, Task Group 3
IPROM: Bert J, Lockwoad
Assistant General Manager
Operations

SUBJECT: Task Group 3 Report

Attached is an exhibit print that was prepared in accordunce with the
discussions at our last Task Croup 3 meeling on March 20, 1073. As
it was necessary to place a large amount of data on a single print for
comparison purposes, 1 found it a requirement to use a large print to
the scale of 1 inch equals 1, 000 feet. It should be pointed out that this
is the type of data that is utilized in the various airport court cases. |
will bring 25 copies of this letter to our next committce meeting on
April 4 and I will be prepared to make 2 complete presentation on this
chart to the entire committee at that time, After your review I would
like to request that you bring this exhibit chart to our next meeting.

The following is an explanation of the information shown on the chart:

The boundaries of LAX are shown in blue, as is the runway layout. I
have also shown the extended runway centerlines and the distance from

touchdown 1n the approach areas,

PNdb Contours., These contours are the result of studies by Bolt
Beranek & Newman and Wyle Laboratories under contiract to the
Department of Alrports, According to the reports by these acous-
tical consultants the contours are the result of field measurements

G-36
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Mr. Heaning B, Von Gierke Nareh 27, 1073

taken in the vieinity »f LAX and represent actunl conditions from flight
apurations,  The solid purple contour is the Jargest impael condition
and shows the 100 PNdb confour for the Bocing 707-1420c,  This coan be
considered representalive af this narrow bodied J-engine jet transport.
The dashed purple contour iy the 100 PNdb contowr for the d-engine
TAT-200 Part 36 alverall, This demonstrates thoe great acousticnl
improvement achieved by the new technology wide bodied aireraflt
using high hyposs engines,  The green contowr jg the 105 PNdb contour
for the 320 Boeing and is generally representative of the narrow bodied
d-cnpine transport,

I'he 100 and 105 contours were shown as they seem to define the re-
petitive and seviouy complaint areas for LAX, The approach problem
area is best shown Ly the 1046 contour, while the sideline preblem aren
from 1akeoff nperations is best defined by the 100 contonr,  This ob-
gervation results from o study of records of the Sound Abatemoent
C@ordinating Curmnitieo,

Noise Exposure Forecast (Ni2lP),  The NEF studies were done for LAX
by Bolt Beranek & Newman in a series of controcts.  They represent
a split of aperations butween the runway complexes of 65% on the soulh
comptex and 35% 4n the north camplex.  They are represientative of
todays oporation® and should be valid through 1976 or 1977, at which
time the impact of the Bart 36 fleet will be reflected, At that time
the contours should start'shrinking in size in spite of an anticipated
inercase in the volume of flipht operations, What is clearly demaon-
strated here, however, is the fact that within the 30 and 40 NER
contours there are extremely large areas that are well outside of the
preblem arcas of the zirport as we know them,  All major airports
feel that these contours over describe the actieal probiem arcas and
are, therefore, nota good descripter of the airport noise problem,
The NIIF 40 is shown in red, while the NEF 30 is shown in blue. As
you will note, the NEI 30 contour extends approximately nine miles
from touchdown on approach,

Legal Action. I have shown in yellow on the print the areas involved
where the courts determined a "taking" has occurred as a result of
operations at the airport. To date there have been threc note worthy
cases ~~ Munger Case, Aaron Case, [Erwin Case. ‘Two of them
involved arcas under the approach path, while the Munger Case involved
a sideline takeoff noise problem, The chart clearly indicates the sound
levels involved in each of thege cases as well ag the relatienship of

the property te the 30 and 10 NED contours, Judge Jefferson, in the
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Aoren Case uvtilized the NEF 40 for a sideline boundary, however, he
indicated no taking beyond Hass Avenue which ig midway the length of

the 40 NET contour.

Even within the allepged take area in the 40 NEP

contour many plaintiffs were dismissed as they could not in any way
demonstrate a taking due to airport operations. Only in those cases
where o loss of value was demonstrated to the satisfaction of the court
was a small award made in this case,

As T hod indicated in my previous letter and I feel is demonstreated by this
exhibit, when a determination is made as to the limit of accepilability of

noise we must be guided by court decisions if a truly acceptable methodology
is to be developed. As I indieated earlier, I will be ready to make n complete
prescntation on this exhibit at the next meeting.

BJL:sm

Attachment

Very truly yours,

Bart 4. Lockivood
Agsistant General Manager
QOperations
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUDLIC HEALTH SLRAVICE
NATIONAL INSTITUTES OF HEALTH
NATIONAL INSTITUTE OF
April 3, 1973 ENVIRONMENTAL MLALTH SCIENCES

PO O 12213
PUESEARCH THIANGLL FAHK, N . Jtho

Dr. H. E. Von Glerke, Chairman
TG3 EPA Aircraft/Airport dperations
Noise Study
Biodynamics and Bionics Division
Aerospace Medical Laboratery
Wright-Patterson Alr Force Base, Ohio 45431

Dear Sir:

At the culmination of the last meeting, you made a request that a pesition
paper from HEW be prepaved for this meeting regardiag TG3's approach to
agsessment of alrveraft/alrport noise impact., As we understand it, the
fundamental assumptions underlying TG3's approach are that both auditory
(hearing loss) and non-auditory (annoyance, physiological effects) effects
of nolse are "sufficiently” approximated by the totnl sound cenergy experi-
enced over a twenty-four hour period, UEW is working on a position paper
but is not ready te comment at this cime hecause of the short time span
available for preparation and the unavailability to us of the epidenioclogleal
data from which the hypothesis chat equal growth of deleterious healch
effocts corresponds to equal growth of total sound energy was inferred.

On a personal basis, I am enthusiastic about the concept of using some
form of frequency weighted total sound energy [LyNgl as an indicator of
noise environments, taking into account Lyyprg simplicity, practicality,
and low cost vs. benefits, It seems a logical first scep for a natlonal
noilse assessment program. I do feel very strongly, however, that languape
should be incorporated (in whatever standard emerges) which would require
that noilse dosimeters be equipped with readout algorithms such that one
could ger at the cumulative LyNg at any time within the twenty-four hour
time peried. This feature vould make standard satting possible on other
than a twenty-four hour--3 dB vs, doubling of time basis, within the same
measurement scheme,

And, along with some other members of the commititec, I am inclined to be-
lieve that a D or ! type frequency weighting scheme which discriwinaces
lesa against the low frequencies and emphasizes the mid-range will give
resules which better relate to human response where health effects other
than hearing less are concerned, If this scheme Ls subscquently adopted,
unoise dosimecers would require two parallel systems, one for dBA with no
nighttime penalty and one with d3"D" and nighttime penalty, which brings
up an interesting question-<how will the nighttime penalty for non-hearing
losg effects, and the uo nighcrime penalty for hearing effects be handled
by the dosimeter as presently concelved?

Sincerely,

G-39 (({«/WM”
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Oilice of the Assistant Secrctary
APR4& 1973

Or. Henning von Gierke
Chairman, Task Group 3
Aircraft/Airport Noise Study

Task Force
U, §. Environmental Protection Agency
Washington, D, C. 20460

Dear Dr. von Gierke:

Pursuant to the authority provided ip the Walsh-Healey Public Contracts
Act, as amended, and the Occupational Safety and Heaith Act of 1970, the
Department of Laber has promulgated occupational noise exposure regula-
tions. These regulations are applicable to practically all employment
situations, Exclusions include employees working for a State or political
subdivision of a State and certain situations where jurisdiction is
jncluded in that of another Federal regulatory agency. The requirements
of the Occupational Safety and Health Administration are applicable to
Federal installaticns per Executive Order 11612, When agreements are
effected between the Secretary of Labor and a State pursuant to the
authority in Sectinn 18{h} of the Occupational Safety and Health Act of
1970, OSHA requirements could extend also to the employees working for
the State and political subdivisions thereof,

Current OSHA Occupational Noise Exposure limits are based on a cumulative
noise exposure during an B-hour work day as determined by octive band
analysis or the equivalent A-weighted sound level. Permissible 8-hour
exposure is 90 dB?AJ. Greater levels are permitted for shorter exposure

levels.

The National Institute for Cccupational Safety and Health has submitted
recommendations for changes to 29 CFR 19710.95 to OSHA. Comments that
the current regulations are both overly restrictive for certain environ-
ments and that they are not sufficiently restrictive have been received
by OSHA. The NICSH recommendation hkas been submitted along with others
to a Standards Advisory Conmittee on Noise. Committee recommendations
are due by the end of 1973.
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Page 2

OSHA cempliance officers and industriel hygicnists located threwsiout ©
United States are responsible for cnforcament of thesc reculatioas.
There has also been significant voluntary activity. Goals for ices
occupational noise abatement programs are for veducticns in asise
no more than 90 dB(A) for all conditions. As indicated hy CLin
regulations feasible engineering and other forms of noise control are
preferred over the use of personal protective equipment., There have
been situations reported where noise abatement using only enginearing
methods has caused or i5 causing some difficulties. Included are
situations where noise reduction technology is not yet availabie, where
noise reduction program is associated with a high economic cost, and
where noise reduction program introduces other safety and healih prable

-
uks

In standards development and review activity, some of the considaration
that OSHA feels must be included in any evaluations performed are liste

below:

1. Assurance of safety and health.

2. Practicality of implementation.
J. Feasibility of implementation,
4, Enforceable

5. Essential

6. Introduction of other unsafe conditions and health hazarcs.

OSHA considers the points addressed in this letter relevant to the work
of the EPA AjrcraftfAirport Noise Study Task Force.

Very truly yours,

fhasi fag@w"

Chain Robbins
Deputy Assistant Secretary of Labor
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COMMERCIAL AIRPLANE GROUP POLBROY 3INTEEATTLE, A, oy
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fpril 2, 1973

6-8400-RER-35]
Dr. Henning E. von Gierke
Office of NHoise Abatement and Control
Environmental Protection Agency
HWashington, D. C. 20460

Dear Dr. von Gierke:

The Boeing Commercial Airplane Company appreciates this opportunity to
participate in formulation of the report which will be submitted to
Congress by the Environmental Protection Agency, as required by the

Noise Contro! Act of 1972, The purpose of this letter is to present

sone DBoeing comments an the EPA's Task Groun 3 aebjective of characterizing
the impact of aircraft/airport neise. '

The Boeing Company has encouraged and participated in the development of
methods for rating human response to noise. Several noise rating scales
have been developed in an effort to account for bolih the variability in
individual response to a given noise, and the multitude of different
sounds to which people are exposed. At present, no subjective scale

can provide more than a crude estimate of comunity response to a complex
sound, and experts in the field generally agree tnat no existing rating
scale can be jdentified as consistently superior,

Subjective scales developed for single noise avents in the laboratory
have been used as a basic element in defining community reaction to noise.
Methods for extending subjective sound measurement units from single to
multiple sound intrusions have been derived from community surveys, and
have been used in the attempt to relate aircraft noise exposure to
community reaction.

Such community surveys have, however, indicated similar community reactions
for variations of as much as 10 dB in the cumulative noise exposure. This
varfation is tllustrated in the attached figure which was extracted from
the EPA Report to the President and Congress on Hoise, December 31, 1971.
Social survey data (Ref. 1) have also indicated that noise alone is a ratngr
poor predictor of airport community annoyance. From our understanding of
this and related data, we believe that any attempt to precisely define
comunity notse exposure limits of acceptability would seem to be premature

and arbitrary.
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Ensironmental Protection Agency

The Boeing Company recormuends that the Federal Government accelerato
the search for a more accurate scale for defining cormunity noise
acceptability, annoyance, or whatever term is appropriate. The
aviation industry urnently needs a reliable scale to use in the
initial planning of airports, aircraft, and afrcraft engines in
order to insure & community acceptable design,

In view of tho existina tachnoloqy assaciated with relating cunulative
physical nuise exposure to slecp disturbance, indoor and outdoor
speech interference, and subjective response, we have concluded that
the meaninafulness of cunulative noise exposure is questionable at
levels Lelow those where hearing damage could occur.

We feel the above comments will be of value to EPA in preparing the
Task Growp 3 recosmendations,

Very truly yours,

BOEING COMMZRCIAL
ATRPLANE COMPARY

Vo DTS,

¥. L. Clumenthal
Director, toise and
Emission Abatement Programs

Refercnce:

(1} NASA Contractor Report NAS CR-1761,
Comnunity Reaction_to Airnort Hoise, Vol. 1
Tracor, Inc., Austin, Texas, July 1677,
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Community Rsaction

‘A Vigarous community
ation

B Saveral threats of legal
sction, or strong appesls
to loca! otficils to nop
noisw

[+ Widespread complaints
or singfe threst of
legal action

D Sporadic complaints Dats Normalized to:

-0

Some Prior Exposure
Windows Partizily Open
No Pure Tone or Impuises

€ Na reaction, alithough
- nolse is generally

Urban Residentisl Residual Nole

noticcable | ! | | 1
65 10 15 B0 85 90,
Normaltized Community Noise Equivalent Lovel in dB
l L [ { 1 I 1 { | J
10 . 15 20 25 20 35 40 45 50 55
Approximate Noise Exposure Forecast in dB
L : ! | | ! { | ! ]
85 B0 55 100 105 110 118 120 125

Approximate Composite Noise Rating in dB

Flgure 2-9, Commnwnlty Reactlon to Intrustve Nolses of Many Types as a Functlon of
the Normalized Community Nolsz Equivalent Level




-
- o,

. {;W{ }'rﬂ *1;
| "1“' *E DEPARTMENT OF HOUSING AND LUREBAN DEVELORMENT
, I"“Il K WASHINGTON, D. €, 20410

Priags w0

OFFICE OF THE ASSISTANT SECRUETANY FCK M HEPLY HEFER TO,

COMMURITY PLANNING AMD MAMNAGEHENT
Fovironmentul and Land Yise Planning Division

April 13, 1973
Dr, Henning E. Von Gierke
Alreratt/Airvport Noise Study Task Force
Office of Holge Abotement ard Control
Environmental Protection Apency

Washington, I C,  2obao
Dear Honndnpg

The tollewing are wy comrents wn the Douplas Alreralt Company report

of Mureh 29, 1973, "Debermination of Indoor Sound Lewels for Jebh Trans-
port Atrcratt'. This mnd the related raports and diseusslon on April k,
1673, seem intent on foreing a cholee between standards spocific to the
indoor environment wnd those concerned only with externual noise exposurcs.
1t is folly to arpue thal one gsel of standards must be chosen ab the wx-
penge of Lhe olher when exporience tells us thoab both the lndeor and the
oublidocr envirenment. arce Important eonstdersaticns in estahdishing minlmam
standerds for alreraft noise. The obvious point, of course, is that one
must develop a dual set or standards plus intorsation sufficlent to com-
pube Lhe degree of witenuatlion secorded by different lypes ot bullding
constraction,

HUD ig by the process of exvendlng fts standards Into porenter depth to
include a set of interior stondards, which, in combination with exterior
standurds, will define the depree of abtenuation reguired tn s dwelling
in order to meet the dnterior stoandards at various levels of exterior
noice.  The above referenced report iLs laudable ro the extent that iw
furthers that goal. We welcone further work towsrd developlng fnterjor
standards os o comploment, rather than ns a replacement for exterior
standards, and in providling date on atienusticon charactericlics of alter-
native conctruciion assemblies.

Sinceruly,
19

. .

e N

Jupes T, Miller
» Director
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CiviC CENTER
105 EARY QUEIN STRLET / INGLEWOOO, CALIFORNIA 30301

March 26, 1973

Mr. John Schetcine, Director

Regulation and Standards Development Staff
Office of Noise Abatement and Control
Environmental Protection Agency

1835 "K' Street, N.W.

Washington, D. C. 20460

Dear Mr. Schetrino:

The Cicy of Inglewood welcomes tha opportunity of submitting te the Environ-
mental Protection Agency pertinent information, data and experiences relating
to aircraft noise, Inglewood will support the Aircrafe/Alrpert Noise Study
Task Force in the effort to formulate meaningful aireraft noise standards as
mandated by the Noise Control Act of 1972,

We feel that the following steps should be taken without delay in order to
improve the compatibility between airports and neighboring communicies:

l. Implement stecep apptoaches under visual flight rules
immediately.

2. Implement steep approaches for inscrument flight rule
conditions as soon as special navigational aids are
introduced to ensure a safe performance of the precedure.

3. Require jet engine retrofit for aircraft nec meeting
FAR Part 36 standarda,

4, Lower FAR Part 36 nolse levels in time intervals to
provide for continued reduction of future jet noise levels.

5. Consider lowering of the present community neise equivalent
lavel (CNEL) criterion of 65 dBA as acceptable limit value
for residential areas. This criterion should not be
appllied uniformly to all residencial areas around airports.
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PRIPPIOR

GENERAL DYNAMICS
Conveir Aerospace Division

Kearny Mosa Plant, PO Box 128, San Diego, Calfarna 9212 - 714-277- 8500
Lincbesgh Freld Plant, PO, Bux 1950, San Diego, Califarnia 32112+ 714-236 - 6611

Procurernent, PO, Box 172 - Accounting. M O &+ 1208

3 April 1973

Pr. Henning vonGierke

Chalrman, Task Grouwp 3

EPA Alreraft/Airport Noise Study Task Force
MRBA

Wright-atterson AFB, Ohio 45133

Subject: Selection of Noise Exposure Characterization and Asscessment Mathod

Bear Dr, vonGierke

I am writing this letter as Chairman of the Helicopter and V/$TOL Noise Subcommitice,
SAE Committec A-21 on Alreraft Noise. At meelings of both the Subcommiutce and [ull
committco on 26-27 March 1973, I was informed that your EPA ‘Pask Group 3 was
considering seme form of time-integrated dB(A), or equivnlent, as a tool for the
evaluation of noise nround airports,

If one considers that air traffic at un afrport may inelude a mix of propeller i roter-
craft, ns well us jet nircrafr, the SAE A-21 Committee has sericus rescrvations
concerning the equability and suitability of rating all types of aireraft nofse on a

power based, rms measuring scheme, particularly one which de-emphasizes the low
frequeney end of the speclrum, Enclosed herewith is an advance copy of SAE Aerospuce
Informotion Report 1286, "Helicopter and V/STOL Aircruft Noise Measurement
Problems;* this AIIl has flnal approval and is presestly being published by the SAE,

1 have flagged out sections of this document as heing of particular interesit in

conncetion with the subject of this letter.

Plense Yot me know if I can provide any further ussistance in coaneetion with your
work as Chairman of EPA Task Group 3,

Very truly yours,

G2t Sl

Gordon L, Getline

Chairmann, Subcommittee on Helicopter and V/STOL Noise
SAE Comimittee A-21

Convair Aorospace, MZ $632-00

P,0O, Box 50847

Tel {(T14) 277-8900, Ext, 1470
G-47



Al 1286

Helicopter and V/3TOL Aireraft Noise Measurement Problems

Note:  This drod sjoion-tly Gioid s . Getline
Comuaittor A-U1EAR e Chaivinan, Sub=Commnltee on Helicoptey
did 21 Hent, 19870 gl and V/ETOI. Noise
nzorparales enmments
subandtted 21 oeptanher 10

73, Convair Acrospaee, MZ 432-00
B, Q, Box OS84T

—_f AL et Sun Micwo, OA Dagne
) h RO RS ERLY § /1S
Jita ‘-3',/7 Vet : = el (714) =217 5000./: 1170
S w Y L * Eed
XA arnan U eviaa,

: PRI j,,; ST el /7 73
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AIR 1286

Helicopler and V/STOL Aircerall Noise Measureinent Problemns

Purpost:

The nolse shgnaures of vertieal and short {akeofl and Yanding (V/STOL) atrernit
ean differ substantially from thase of conventionnl takeofl and landing (CTOL) ajvernt
for whiceh measurement proecdures have been standardized, It is the purpose of this
document, flwrcfum. to review the more important fuctors associated with the measuie-
ment of external neise of V/STOL aireralt and to provide general gaidance for the
avuisition and analysis of suelt data, In this decument, the term V/STOL airerafl is
undersiood to include all airerafl which may operate in:

. The VTOL made, cxclusively, where the aireraftl takes off and lands

vertien]ly and borivontal transition {s made fn the air,

b, The STCOL mode, exclusively, whern the aivevaft tukes off and Juands wilh

a relatively short ground roll and is capable of steep elimbonl and
approach angles,

c, The VTOL, STOL or CTOL mede.

These aireralt, therefory, include helicopters, till rotor eonfipurations, propeller
and prop-Tan aireralt, eombinatien lifi-fan and cruise engine configurations, wnd

variony tepes of oaternally and internally blown flap installations.

Erohlem Ar

1. Burcause of the wide variely of aireraft which must be consitdered, the acoustie
frecaeney muyie of iterest must be extended well below that presently con-
slderwd for CTOL niveradt which ave for the most part pawered by turbojob or
turiscat cgines, For cnaomple, the raotor-votetionn] moise on large helicoplors
has saasinmee oy sl infeosonie frequencios with the fundamental in the e
e Mt oo il o Lt v e nved gl s reedidve dngadees,
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It is well known that the shape of the anneyance respense aurve, refereonce SA L
AIPEGAHA, is most heavily weighted fn the (rerqueney range from 0 Lo o kitz, 1t
has akso been shown that the prefevred eetaves with 83, 1256 and 250 s geometitie
mean frequeneies, are e most jmportant from an atreralt detection siandpaint.
llowever, it is the dislinctly sepurable acoustical "ovents' taking place 10 to 20
times per sceend in rotorerall thiat appear to clicit signilicant subjective
reuction. 1L is therefore considered necessary to mensure the fundamentad and
lower order harmonics of the rotational nolsce, as well as the higher harmenics,
lo pruvide data fur correlation with shserved subjeclive reaclions und analytical
noise prediction methods, Information that can-be lost by 2 noise measuremenl
systemn that does net have adequnte low [requency capability, e.q., suppression

of high crest factors, {s shown by Figure 1,

An aspect of the noise measurement preblemn associaied with some types of

rotor and propeiler aircraft rotates to the impulstre and fmpact charactoristivs

of the nolse simutures,  Impudsive nolse is charyclerized Ly pulses of oxtrenely
shorl durution and extremely short rise time {o thejr maxinuim Jevels, Rotors
emit high amplitude, modulated and vepetitive impulse noise at relatively low
froquencies ac well as ot high frequenzies, Propellers have similar characley-
islies but at higher associated frequencies, Thus, to "eaplure™ peak amphitudes
aceurgtely, the acousticad daty acquisition systems must have very wide Ireguoency

respunse and hinh crest factor capability, Experience indientos thal poveer '}
I

meastizing svetoms such as rins Hpe analvaing circuits and graphic level reeny devs

ave el suiled Lo anelyre wnd present sueh data, Spretral displays lese velalive

phasing informalion, which an amplitude=time histogram preserves, however, A
syalematic approach is necded to develop comnmon deseriplors and instrument

svstems lor wivelorm charaeteristies relabed Lo subjective response,

— LI

Annther prableny avea related iv V/ETOL aiveradl roise measurements is the
prabable, cveahea?t elasinrdleation of noise meserement distaneve, Por eonge o,
izLateen g sde 20 s Becio ot v d dael tee i cptd i beidting Daon oL
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ment perineters for CTOL transport siveraft to ansnre thet data ave ressoralily
representative of the aconstic far field, For conventionnl turholan mirerall such
as Lthe 707 or NC-9, for esample, these distances moay Lo satislectory,  However,
for some types of V/STOL nireruil, such us these which mivht emsloy tarae
tilting rotor~props al the wing tips, a 200 foot distance way still be in the aenustic
near field beenuse of the physical separation of the various roise spurees and the

pelineation of the Bonaary

T

lobg wavarlengths assoeiated wilth low Drequency noise,
belween the vear and far fields may also be difficull for aiveraft with largoe,
disiributed, line neise sources sueh au interaally blown fap systems, Tlis
situation should be thoreughly investipaied efore any attempt at stundardization
of noise messurement distances is made, since it has an impovtant bearing on
the ability to correlate predicted noise levels with fickd measurements,  Present
experience with CTOL aireraft has shown that neninal boundary Letween the near
and far fields is within about two major noise source dimensions or tvo wave
lengths of the Jowest freruency of interest, whichever is gieater, Whether these

criteria are valid for a large, distributed line souree shoutd be verified,

The one feature of V/STOL aireraft thut, perhaps more thin any elher,
differentictes them from CTOL aircraft, is the use, in zeneral, of soine Lorm

of powered Uit angmentation. This distinction holda true whether one considers
helienpters (as a class), configurations with blown (tap systems, il eruise
engines or the upe of lift fans, cte. YFor some confipgurations, such as hoelicoptors
or gireralt employing LIt eruise cngines, the power system whicn i= used ta onvide
1ift is also uscd to provide cruise threst, In others, such as thase emploving it
engines and Independent eruvise engines, the HL engines are nsod anly Tow talicoll
and landing and gare shut-down for cruise conditions,  Since eoficern is willy Lhe
total noise picture, measurced noise levels must be the sam at the point af
measnrement of all the noise sourees on the aiveralt, However, ai mearurenient
points elose to the V/ETOL port, rach of the sowrees mmy he char o it nuio

4 Vo LI i .
O I 2 A EE T TS P T

clirnateriosics indepondently aof S oo soteec, on thae ais
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bt of poover o nodney js o idiGond varisble in the thiseviplion of
coiine iy aaines Althaagh e goad of the eporator widl be that the aiverat is
ahway s ope e d i its most eflicjeat and cconomical nede, the sovlo-ceonontic
makenp of 4 cammunity adjacent o a $/STOL port or its topog raphy may roqulre
the impasition of certuin operationa! nolse constraints, Thus, it is conceivable
that on oo given vowle o V/STOL aireradt might operate as @ CTOL at ane airsavt,
as a4 STOL at anothey aml os a VTOL al o thivd, Therefove, o weaningfid noise
cstimation procedure snd iensuremont program will require that e temporal
eharaclerivtics ol cach of Lhe neise sourees be taken into aecount for all potestini

terminal area and Jow altitude eruise modes of operation,

B —

Procousing of acaustic data involvine very low Dreoueney andZor reostitive jioelee

oF fmpact poize shold be avoreached with eaution, particalariy wheve tha oo
"w

piodaet of the datil reduetion pracess is o Trer 1 "ll‘Jl!\ 11\‘ L T ‘tll‘ Sl mber such as
ok —— s R e

on the basis of broad band noise ecorreeted for diserele tones and duvation. 1

copsihored s S i

}

Effective Perceived Xnlse Lovel (EPN1). The EPNL rating scheme was developed |
:

. i
addition, the low st one-third cetave band coater Trvguong :

2l lr. IR
—

The ditliculiy of onjectively quontifyving sebjeetive rcuonse (o ress

o by the faer faef oo o
AT ALY:

neise, hllc’l us [wlu.u]:u‘ I reiar Dl mt, elan, is rofle

for neceptability have been s eed ong Similavly, with respocl to aniso resgiie

from pelatively bigh propeller tip speeds, i, ., at Mach nunthers gromer than

approximalely 0,8, the effect of many hatimaniemly rolated toncs har ot hoo

evithiated, alilough it is known that the havinonio roladiongleps sivniticaml ol
Befave v goais

wnioyvarce,  The l'n...lh[l‘u’l”](‘n' of criteris iy this v bromaedatoy s 1 ) iy
; o L e e )

i —
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fmpubabve dnine sourecs, is el physiobaical reacton Genayinee, bbb,
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the ears, rel, NASA Bicastronantics Dita Bonk, SP-000, daterd 1864 and
"Compuendim ol Human Nesponses to 1he Avraspace Favirommnenl, ™ NASA Ch-
1205: Lovelice Foundation Tor Medical Bdueation and Hecegrch, Nov,e 1068,
Discussion in this aree is heyond tha purview of this doanneni. Howevor, tie
sitvation duesd peing i the dilTiouity of oxtending the exisihyr subjoetive valing

scheme for low froguenny and Dimpulsive nofse, Wiotover procs ire neiy b

eventually cstaliiched iUt ef eourse, falr soosthls inte ol saljoctive

rating praocedyres.

No "hoest™ dula prozessing syaten ean b defined for o frequency and imp ilsive
neisit at this e sinee it will e dependent to a g e eatent on e data recuire-
ments for swhatever subjective rating acheme is eventually adopled, Tt must be
xssured, however, that all recorded data dive undislorted urd thiat the processing
system enables camplete reteioval and definition of 1 muthematival and

acoustical propertios of the signals.,

The above pavagrephs have deseribed, in genead, e more Gnporiani prubdon
areas relited to e aeguisition and processing of mearingful poiso Jute (or
V/STOL aireralt,  The fellowing parsgraphs deal wilh special mstoumentacion
recuirements, Where apolicable, of eourse, daln, justriunenisting, tozhniquis

and procedivves deceribed (n the SAE mul ANEST docwnarts Hal o in fie Appreldig,

are recomactided,

1.

Sablee
U

When the neise sipnature of 4 V/STCL aiterail s elarnctorisen Ly v v Tow
n - -

frogquency e or reoetince pnnadae podse, D B s oo it on Bl e nlatiog
X i : 1

system st Love the eagabelity of cuvertigy the Tregneney e Bionc ot Ha

H 1

up to TS Ve gmed oo cenplilue ranpe troan 10 8 Lo dPL Miceaphonens wre
conunercidly avafdubio, alonz with their mreillioy epifnnoent ) which line e

reteiinu seisabivaty b e oo B kb e e bt e




2

e

freguency mohilation {151) reearding system shoulid e ased Lo gasure wdeguate
low freguency coverige. An slditiona] henefit of an FA syalems is that it is
also capable of recarding data such as wind direction aud velocity, so thin they
may be correlates with acoustic data,  High froqueney FM recording reaeires
high tape specds of 15 te 60 inches per second (ips). 10 these tape speods aee
not availuble on a pavticulas recovder, the acoustiz signal may be split with the
Jow Mrequencies recocded on FM aadd the high frequencles recorded divect,  IBIG
wideband Group t A allows DC o 10 &Nz at a tape speed of 25 ips, with a
dynanic rarge of 43 d, ved, Inter Range Instramentation Group Telemetry
Standards - Dociiment 105-72. I the noise under consideration spang an nn';.ﬂi'—
tude range of over 40 dIb (the effective dynamic range of most recording svstons)
one method of covering the luege dynamic range is to record the noise on Lwo

channels with i combined dynamie range of approximately 60 dB3,

Recogmiving the possibility of high crest factors iu rotor and propeller sojsc
poeald/rma ratics win awe order of 30 413) the signal should be nwonitored ve ne
K

oscilloscape aid provigions made te insure that elipning does not oceur.

Inda must Lo displuy cd and presonted in o form wideh periaits interpretation !
low frequeney roise {(say, below 300 =) in some dotail, g, inlorms of
Fousier harvisenies with plasing of she lowest frogeeney stzmlicant peviodic boise
In the ranee,  Jnoaddition, data should be preseated as 170 cetave band soun:
prasmn e fevels and as -weightod sound level, Queillograme to conve? e
proessure Liatery ol aowave ave also uselil where comples waves are invelved,

& an wehditionet tonl o the eealuation of the pavehesenistic ofleels of & ann-
sinusoidht wose, I has nob been conelusively shiown Hat o comples ware ean
Iw preapier]e evataniol for subjective nenoyanee by e ol g shimulation Dusiod

solely on the <ige!'s Fourioy havmonice contponenl s,
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Surmmary,

The above dizenssion provides u briel summary of the more Dnportant Brelovs
related ta noise measurements of unlelined V/STOL aireralt types, These Delors
arc in addition to those encountered in obtulning meaningful daty on CTOL aireraft,

It appears thad staedesd measurement procedures and data presentation sehemes Tor
very low freaueney and ropetitive impulsive nolse must walt until genevally agreed-on

subjective reaction erileria ave developed. As in the case of CTOL airveralt, it is

recopnized thet there may be faelors other than the physical churacteristics of the

nolee signafurce that ave significant In community reaction. Conslderation of these

non-zeoustie luclers is beyond the scope of this document.

. .
Fa e bl e



APPENDIX

SAL COMMITTEE A-21 PULLISHED DOCUMENTS

ARDP 796 Meuasurements of Alreraflt Extevior Noise jn the Field,

AIR 814 A Techuique for Narvow Dund Analysis of 4 Transient,

AR 552 Methols of Comparing Alverall Takeo!f and Appronch Nolses,

ARP S65A Definitions and Proeedures for Computing the Perecived Noise Leve

of Aircralt Nnise,

AP BGG Standard Vulues of Atmospherie Absarption as a Function of Tempetruatere
and Hymidity for Use in Evaluating Aircraft Flyover Noise,

AR 876 Jel Noise Prediction.

AR 202 Determinalion of Minimum Distance from Ground Obscrver to Alrcraft
for Acoustic Tests,

Mothod for Calenluting the Atlenuntion of Aiverafl Ground to Groumd

Allt 923
Nolse Propagation During Takeoff aud Tanding.

ARDP 1080 Frequeney Weighting Networl: for Approximation of Perceived Noise
Luvel for Alrcraft Nolsc.

ARDP 1264 Adrplane Flyover Nolse Analysig Systen Used for Effective Porceived

Ioise Level Compututions,
and — the following Ameriean Natieanl Staadards Institte (ANSD) decumenis:
51.1-196u Acewsicul Trorminotoyy {Ineluding Mechanieal Shwel and Vilrution)
Ttevizion wivl Congolidation of %24, 1-1051 mul 220, 1a (ISO R1G, TLaL,
and TRCLuindy,

81,2-19G2 Phyoiewd Measuyeast ol Saund, Method for (Revision of 224, 6-1930),

&1,-4-1061 Gunernl- Puroase Sand Lovel Meters, Specilleation for (Revision of
AL G100 (NG 1o,

ERINEE RV LA N T o rad st Neavibees o Aeaastion] enensenne A



§1,3-1464 trrelerrved Heferenee Guantities for Avoustival Loevels,

S1.10-1006 Culibeadion ul Microphanes, Method lor the (evision and Conznlidialion

of 221, 1-1000 e A24, 11~ 105,

Octive, lail-Octove, and Thivd-Octave Bund Pilter Sels, Specification

S1,11-1060
for (Levigion and Redesignation of 224, 10-1050)Q1C 225),
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Lo e namber of avwbels and abbreviakions Lt
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L. day-night average sound level (DNAL), an average

v A-welghted sound leval for a day, with nighttime
levels increascd 10 dB
o] tifn e in A-welzhnael sound levels) same as noise

bt level yoduaetion (I‘l

b)) nodae dene, the cqulvelent dueation of
criteslon soumd level. The unlt doa time
paresntasr of ol rating

L

2. Dletionury-soyle qeidnltions dure muny or the terms encounterad In
nolse eoutrel are clven dn enetosns {0). 0 T ofrer auel: ooplogsary an
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the report. I suggest adding the derinitions off enelocure {) rop
cnvivonnent noise level smi naisoe dose,
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day-night average sound level. An average sound level during 24 hours, with a

ten-decibel weighting of neisc Juring the night from 10 pm te 7 am. Technically,
the day-night average sound level is a tlme-weighted mean-square A-welghted
sound pressure level
noise dose. The equivalent duration of exposure to a gliven criterion sound level.
The rule of equivalence between sound level and duration must be somewhere Indicated.
A noise dose may be expressed as a fraction, or a percentage, of a rating time such
as 8, 24, or 40 hours.
The nolse dose of a succesaion of sounds Is the sum of the noise doses of the
individual sounds. The noilse dose D, as a fraction of a rating time tr, can be calcu-

lated from
D =€, /Ty + tp/Ty o0 = £ /Ty, (1

where t; (standing for tyy Ly .o t,) is the total time within a period of chservation

during which the gsound level, A-welghted, 18 near a glven level L , and '[‘1 is the

i
permitted duration of exposure to the given sound level Li. In principle, a "glve
sound level" is simply cne of a continuous distributlon of sound levels, althour. it
may be practical to change the level in steps of one or two decibela. The sv. in
equation (1) is to extend from a ratio ¢t4/T; that is small at low sound 1 +.1 (where
1/T4y is small) to the ratilo ti/Ti that is small at high sound levels (..re ty 1s smsll),
oLy =L/,

The "permitted" duration T; is calculated from Ty = tr2= ! where t_ 18 a
"rating time" such as 8 hours, and L, is the corresponding sount ‘'evel for which the
rating i8 to occur. The exchange rate between sound level su’ duration of exposure is
n, given in decibels per halving of permitted duratior f;. For example, if n = 3 dB/
time halving, T; will be halved every time Li 1s increased 3 dB.

The required information cen be supplied, for exawmple, by a label for the
reading » of noise dosimeter, in the form x % Bhr 90 dB A5. This means a noise dose

of x percent of B hours equivalent duration of exposure to 90 decibels A-weighted sound

level with an exchange rate of 5 decibels per halving of duration.
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Glossary of Terms

jor Mavy Nuoise Measurements,
Particulariy for the Environ-
mental Protection Data Base

{This matceinl is being pulidished courtesy of D, RW.
Young, Navel Undarsey Rusearch and Development Cento )

acceleratinn level. In deosivels, 20 Limes the loganithm o the
Lane ten of the ratio of wilratory acceleration to the refency
acccleratin,

ferenunily taise comivatent fievel,  Byerage poise lovel over
PSRN hothe naioe e exinting betveern 1300 gnd
2200 hanw wsgrvisedt by hve dheeid and the ngise fevw
Basgeggen 2200 ing 0700 boure mcieased Dy ten decabels,
The aveeage neice hari i the mednesqegare Aoweighted sound
precane ievel. The unit s tive decibel {dB}.

LAY

COMRESHE Dedw fdng. A numerical descripior af aircraft
ek oo, includthing o different importance of day and
nigh apetavans o elicet, the camnposite noise rating 1 the
Masinian e Civerd nose bevel at o given location dae to a
semieal preactafl operation, tmaus 12 decilnds, plus 10 tmes
the contmedt Jogurithm nf the pumoer of aireraft eperalions
trown (700 hour, wo 2200 bours fdayl plas 17 Himes the
namler af soerabions fram 2200 hours 1 0700 hours
{eviane). Tt s yreaier, the compsite noise rating based on
FurA:) naise, ang sitlaly strady seunds, is ta be used,
This cemnpusite eoise rdiing {here with a 20-decilbiel increasn
alrvaedy inchaled (o permin direet comparisans) is the typica!
prrerived paee jevel due 1o the runup, plus 17 decibels,
plue 10 anes the cormaon legarithm of the number ol
reinutes of tatal ranup time during the day plus 17 times
the ttal runup time during the night. These are simplifiad
tdascriynions  applicehle after 1963 Inasmuch as perceived
naise leysl al an aireratt sound is efen 9 1o 12 decibels
qreates than the A-weighted sound level, the compaste
noist raling ¢1 a given inciitien is approximately equal 10
the typicel masimum saund fovel of an gircralt operaticn,
plug 10 1imes the coinmen logarithm of the nuirber of day-
tine opoitions phis 17 1imes the number of nightione epera
tivns. For ground rununs, the compcsite naise reting is
2pproximately equal to the typical sound Jevel of a runup,

! plis b decitaels, plus 10 times the comman logarithm of (he

' number of mitruies of 10te! renup time during the day plus
17 timas the rannp lime at night,

' cumulative distribution, For tima-varying airbornu sound, the
distributicr ususlly deceribod by a able ar gragh showing Lhe
poercentage of a given tost sempele of a time porod dering

. which the varving counid levet equals or exceeds stated 1lj,
The levels, such as 50, 60, 73, B0, 80 and 100 decibels ar
preferahly equatly spaced of intervals not greater than 10

. decibels,

i s e

docibel, Unit of o teved s h ay sand puwer ewel or ol
re qevel O duabed sg thae Teeet At e wguared s o
re hat 1110 L 1an0 pmes the soueeed beferane

TUY
cound guesane, alvo, ane decieel o the teved of e s onad
LS TRLANS I E

20001122 tmes theaelen

prosaure that 15 101

dB A Compoaite ahlirsviation for degibel omd A seeighted
sound leve!, The thiee Ietters tagether e ntel o wiic of by
tung, nor da they stand Tor g sound prassure Jevei. The
decibel 15 not A weyhiesd,

dB €. Composite abbreviation Ter decibicd and {wegititad

sound lewvel

no

displacumens lovel. 1o detibels, 20 funes e toi e

the Lose wn ol e s ef e vitaatary BINDETIR ]
the rederenoy vibiatary deplacemenl
pticetive guratien Ploratise ol oocansant soored bl m

RTINS

the pooavemu tdord Bressren ewe! et tene y

RIS IRITRN]

AT LGB PHOTEY o 4

WG Ly e s

o dony the varying sowntt JThe efhattoe duretion cone:

e B e Banee il Do e stgind [oey o eved e

EIRETEYRN

pme af Dbt 1or g danbinng of tene, ot
et ocHecive s otioans Talluwe fromy ciner eaghanese ralos

eflestive perccived neise level. Time-inwegrated poceived
nose Tevel catculated with atustmeats Tre peecalaritios in
the sotind <peciium, such Su chused by Gisereie fregaeney
conds. The aeit

components. The reference tme is 10
af etfective perecived noise el iy the deailie?, tug for
clasification it is comntnonly tagled by an Wbbeovigtion for
eftective perceived noise: example, B0 EPNJE. Eltective
perceived nait eved is otten detived o Lore-corerzod
saiculzted at 0.5 seeand intervels,

neE i «
HEd UL RO
i X

rquivalent duration.  OF o time varying sound, the duration
ol & constant reterence sound of stated rovnd presae Jovel
1ot would convey the same sound energy in a given seund
field as dopy the varying taund, The encrgy cquividence
corresponds 1o an exehangs dile, bengren saund pressre
level and Lime, of 3 deciosls for o douthng £f vme, Other
exchange rais may b speeified; far example. actording to
ane pule for deafneee rink the effocive
duration of sound at varjuus Tevels s calevlated for the
cquivalest Avweighied sound levol ol D0 ducib = and on
exghang® rage uf § decibets lor & dedbling of time,

equivalent sound pressute dayvel. The constant scand presare
Ievel equivaient o 4 varying seund presiiie level daring a
staced sample time, Equivalence 5 usually based on an i
change between sound prossors level and nme gt the rate ot
Jdecibiels for A dauitting of time; in ths thev gquavea-
tent level is the nma-mecr-nucre sound presiuns el mer
tho sample LinC. The rate of B deginels for douiling ot 1ime
is employed in same deadness rise Lativs.
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frequeney. Number of complate cscilation ¢ jelis poi gnii
of vime, The unit of trequency often used s the nedtr (Hzd,

freemeny band, Bifference in hertz between the apper aned
lesyer freauencics inat delimit a band, or the interval in
netuyts Dewwseen the two frequenccia. The buod s oo
frequeney-vane by the geomerniz smean freguency bviaeen
the two hand edge fneguencies, An caamphs is an ooty
Land centered at 00 He'”

haaging threshold livel, heariog level, heating fnse, For an
impaired ear and tor a specificd sigoal, the amount in
demibets by wiuch the threshald sound presiiae level lor
that ear exevods o standard tireshold of hearing.

heriz. Unit of trequency equal to one cycle per second,
n |

hourly nnise level. The average naise fevel during she hour,
Mae speeilicaliy, Tor anbare sound i1 is the mesn-souare
Acweightird souiad pressure level over 1o haur, Vhe bnit is
e aecitnel {dd),

impulae sound level, The A-waighied sound tevel mepueed
with \he faster degector-indicator eharagieristic spectiod

in “Additional requirements foy the measurenent ol im.
pulsive sound,” 1972 supslement of IEC Publication 176:
Precision sound lovel meters. Tha unit ol inipulse stung
leved is tha docibel [dB). Use of e charscteristic mutt be
mdicated, sach 25 byl the impelse sound level was 78 df;
the timit is 78 dB (A} Lay = 76 d0.

inverse first paacr, The variation of squared sound prossure
inversely as the first power of distanca from a long Hne or
cylindrical source,

inverss studre.  Tho variaticn af squared saund presure in-
versely as the square of distapnee from a point souree.

level, For coemmunication and acoustics, the logarithm of
the ratio of a given quantity 10 a reference guantity, The
base of the lagorithm, the reference quantity, and the king
of level myst be indicated, The unit of the level, weh as the
dezibel, rerves to identify the bese of the fogarithm inelud.
ing any constant of proportionality.

Ioudnogs. The imtensive attribute of an sudblory sensation,
muedsured in sones. Calculated loudness of a sound is ob-
tained by a stated empirical rule from e sount spectium
in octave or third-octeve bands,

loudness levei, Of # sound, numerically equal to the saund

pressure level of o 1-kHez, frontatly-presented tone whiegtively
Judged equally loud, The caleulated loudness level of a saund

i5 the weighted wound pressure level obtained By a stated em-
piricad rule froin the spectrum of e sound in octave or

thitd-octave bings; he calewated loudings lowol i g e
of Me doudness level that voould b yudned 0z gt
wit. The uynil ol loudness bevel, joidge d or caleutted, 1§ (he
phon which is egual ta e degibel

G pucal

naise criterion level. The octave-band sound pressina leved o
1702 Hz of & naise ariterion curve (NG - curve) that at one
of ity frequencies is equal to the maximuwne ociave band oyl
of a noise.

hoixe exposure torremt, For aiccradt noise, at a qiven Inea-
tian, the etfective peeeeived noise level there for a typucal
cperation, minus B8 decibels, plis 10 times the conrnoan
lagarithin of number of airerafy eperations lrain G700 bours
to 2200 hours (dfay) pius 17 titnes the numiber ol anerLliong
between 2200 hours and 9700 haurs {rught). Tee vt ot
neise exposure forecast 15 the decibel, although 1 is omigied
in usual reporting i the lorm, tor wamphe, NEF.G0. For
tome typical sireraft Tlying av a distuna? o' a lew thousand
fect, when 6 percent of cperalians GEcur at night and 20
percent in the everong, the noise cepostire foreesn plus Jh
decibels is nearly equal numerically to the COMMURBILY noise
equivalent level (CNEL); at greater want ranges, plus 38 ine
stead of 35 decibuels,

naise Javel, Far airbarne sound, the same as sound level
unless ciherwise identiticd,

naise pollution level, The avereqe Sound level of a s lficieolly
fang sampig of noise, plus 2.56 timey the standaid ageviaton
of the sounc tevel. The average sound 1evel is the tme-rme e
wuare A-weighled sound pressure fuyel.

noisiness. Subjectiva magnitude af finfged ngisiness due 1o g
round. Caleulated polsiness of a sound, in nays, s obtained
b/ @ stated empirical rule lrom the sound <peclium in cctave
or third-actave hands.

nay.  Urit of noisiness either judgrd or caleutaled, Qne nay
is the judqed noisiness caused by a trentally-presinted cotave
bang of pink noisu centered on 1 kHz of AD-dH snund pres
wre kevel and duration 0,5 second.

octuve. Intorva! botween two scunds whose (requency ratic
is 211,

onwthird octave. Iniarval between two sounds whoss
Irequency ratio is 2M3:1, neary Sia.

peresived noise [evel, A Trecuency-weighied sound pressue
level calculated by a staed smpirical rule [rom the spectrum
ol a scund in oclave or third-octave bands for a duration of
0.5 cecond, The unit of pereeived noise lewel is the degibel,
but caleulated pesceived neise level is uwealby tgaed by an
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abhrevaiti o far perceived noisy examjaie, 98 PNAB. Judged
parecived nemy livel of a sesad 1§ numenieally equal ta the
saund presaure level of 3 frgntalty prosented octave boaed of
sentnred troquensy-wise an one kKdnherrs and

pink noise
dusation 0 5 second at s subpuatively Jusi;ad cnuadly naty
i the sese of “unwantedness.” Perceived noise level (cal-

cul:.t--l!: n‘\uhw.ical prechetor af judiyed otrewived noime deviel,

plotting darmat. Pioportion of sizes of woles usee on
crdioate Lo abuwissa of & graph, For graphs in wivein a leeel
in decitels s platied againet triquency an a logaritbniic scabe,
thye dengih 1or the Tactos of ten in Trequerey js pretorably b0
milhmierers: it must b equat to that dor 05 decibiels {(pre-
ferred} o ta L0 o 10 decibiels,

paveee level, Do dfesibels, ten times the tagarithkm to the base
i of the sanie of o sound power to the reference round
power of one picowatt [ene-mithanh of a veltl,

preferred fregquency, A feequency whose magaitude is one
of the Rongrd series af preferred pumbos that includez
1000, wogally a tregueney in the 10-€eries sprazed at anter-
wiis of nratly One g astave,

sunple fime, The wtal time cGuring which a varying sound
[ i messured.

4 lms

signal-la-pd e Jevel, The amouny, in deritals, by which o
gven signal beee! pxeeerds a related naise level,

se g expasire lavel, noise oxpasure devel, The level of sound
accunwlated during a given vvent, Untess some: other wxchang:
rate iy inthigated, sound-expesore luvel in deeboets is the level

ol thi tire-imeyrated, squared Asveiohtig stand pressure fo,
astaed time nterval ve event, based on the iebrence pressore
al 20 micropascals and relerence time of ora second,
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waund level. The quantity in decitiels mcisaeed by o s
level meter saiisdying requieaenty of fgners s Natigan

Somel Les el Pens S1,4- 107,
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us 1hn
tfrequeoney
1y LS
Clhe G-

N1 sensitivity

sound levels 1 thie dicibel, The Aoveebiing .
sound-level meter relasochy i ieasitive 10 1
SULIU, Somuwitat it e way the ear s | H
sensitive 1o toands of frequency bedowe 11
vrighting geves the sound oo d mete o 6o
in the frequensy range 32 10 L5000 Hz,

seund pressaee Ievels Tnodecibiels, 20 s U leganisnam o
Lase tenof the st ot a sound e

doe referense precasre for prbioeoe coaand

i 18 1 federe
il e,
1 20 mrrapL.L. s L 20 m
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Prisuate iv a: MITIcoa

Crosts Ly IEHUS
wihsrae 1ound e Tt hie
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oottt

PRESHE DR I

wolevel s andarson? 3

abzence of any modiler,

cf o mean-snre pressare, A esemle oiheoaus i poer

sottd presaire levul,

speech wieiirepce level, For g sourd tat sagnt interdone

witiy undzrstandiieg spench, the aritnemeng mea nd ¢
cont: ol pn DO,

bBand saurd prossare dovels, o grecibets
100, and 2000 Hyo For muny soantds o v 7 6iG less thon
the seund Gk, A weighied, Ongingily e sz e
fmence level was the inean of the aateae b daun
sure levals in the three octaves irnm G00 10 46l Hy (o
times with the adaitian of e level for the bana 300 1o 008
eledne!

Ha. The presentiy-tsed hands pre contered on
trequencies; heoge e name prefereod freguens, speeaiy
interference lovel

epherical spreading. iminuation ¢f cound persiee bovel ot
the rate of sir decibels for gach doubling of distance fram &
point source of saund,



T0: Dr. H. E. von Gierke 10 July 1973
Chairman, Task Group #3
Afrcraft/Airport Noise Study Task Group
Environmental Protection Agency

SUBJECT: Alternate Method for Considering the Effect of Average Sound
Level on Speech Communication

FROM: Daniel L. Johnson
Member, Task Group #3

In the early stages of preparing the Task Group #3 report, I
submitted a paper on the "Percentage of Time Speech Interference 1411
Occur for Various Ly, Values". This was incorporated as the appendix
on speech interference in the first draft version of the document.

The paper basically recommends some maximum sound nrassure levels
for various listening conditions, then predicts the amount of time the
environmental noise intrusion will be above these sound pressure levels.
One of the drawbacks of this mathod is that no direct accounting is
made as to how many dB the intruding noise exceeds such reconmended
sound pressure Tevels. Hevertheless, the methods do nresent a completely
different way of analyzing the effect of environmental noise on speech
communication. ‘!lhen this methed is used as a basis for recommending an
environmental Lgn 1imit, the results are not inconsistent witn those
now obtained by the current methodology ot the Tesk Group #3 report.

Therefore, in the interest of historical and technical completeness,
1 vecommend that this letter with the attached original appendix be
incorporated as one of the papers now listed in Annex 2 (Appendix B of
June 1 Draft Report) of Task Group #3 report.

R .72 2
J /bp-"r"-"i//.//./""'""'“"‘
DARIEL L. JOHHSON, Ph.D.

lember, Task Group #3
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Percentage of Time Speech Interference
Will Dccur for Various Ldn Values
1. Method of Prediction
a, In order to investigate the effect of using actual noise profiles with

+ respect to time, the 18 statistical descriptions of daytime noise {pages 18 or

| 49 of Commun!ty Noisez) were plotted on probability paper (Fig. A-1). This plot
describes the range of PIx when all 18 noise profiles are used. Fig. A-2 shows
the range of the possible error that could occur when the 18 noise profiles are
approximated by the single profile in which (1) Leq = L10' (2) L1g - Lo = 10 dB
and {3) the statistical distribution of level with respect to time is normal.
Note that Fig. A-2 is geperalized so that only Lsc {the A weighted level for a
certain speech criteria) can be evaluated with respect to any cutdoor Leg level.
The effect dnside a house 15 found by assuming some value for the house noise
reduction (NRh).

b. From Fig. A-2 it is rather apparent that the possible error increases
substantially once Leq--NRh is equal to or greater than the LSc under question.
The variabﬂ;ty is so large, in fact, that it is questionable that Leg alone
can be used as a reliable measure of PIx under this condition. For a Leq-NRh
less than the Lsc in question, however, PIx can be estimated with a very
reasonable degree of accuracy.

¢, Sinceqjmuch of the variability of the predictions is due the necise
profiles in wliich aircraft noise exhibits a strong influence, an analysis was
made {n wh'lch“a'lrcraft or other non-typical noise was eliminated. This was
accomplished by eliminating four noise profiles where single event noise from
aircraft predoninated. These were profiles F, K, M, and R {see Attachment #2}.
The ocean noisé {profile E) was also eliminated as non-typical. Fig. A-3 {s

the result of.él'lminating these nolses. Note that for Leq-NRh less than the
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Leeo there is little differcnce between the results of Fig. A-2 and Fig. A-3. The
range of possinle values of PIx is stil) quite large once Leq-W, 1s greater than
the Lsc' From the abeve analysis, it doesn’t seem to serve any purpose to separate
noise profiles with high aircraft noise from noise profiles in jeneral.

2, Manipulation of the Data in Order to Provide Rasis for Selecting a lLeq Limit
Based on Speech Interference '

a, Consolidation of Infaormation o7 Para. 1. Table A-1 has been constructed
in order to summarize the predicted effects previously discussed.

b. Selection of Cxposure Situations. Three situations have bean selected for
discussion. These are exposures that occur (1) outside, (2) inside a standard
house with windows open and (3) inside a standard house with winlows closed. A
house noise reduction value of 15 di is selected to represent the window open
condition and a NRh value of 25 dB 15 selected to represent the windows closed
condition.

c. Criteria for Speech Interference. Two different measures of speech
interference are suggested. The first measure comes from reference T {Attachment
#1}. The breakpoint between good listening conditions and fair listening
conditions is 47 dBA. This value was rounded to 45 dBA for the purposes of this
report. The breakpoint between fair listening conditions {Attackment #1) and
Just acceptable speach conditions is 56 dBA (55 dBA will be used).

The second measure comes from Fig., 19 of the Community Noisee. Table
4b-1 15 a summary of Fig. 19.
d. Table A-3
As the first step in recommending an exposure limit moasured in Leg,
tite data of Tabie A-1 has been incorporated into Table A-2. This table shows the

effect of different cxposura Timits on PIx. The exposure 1imits sglected to be

analyzed were Leq's of 55, 60, ©8, and 70 d2A.
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. Selection of Listening or Speech Conditions. The first crucial asswnption
that must be made is that iiferent Tistening conditions are anpropriate for
different living situations. Less speech interference should be acceptable
outside a heuse than inside, for exaunir, For this reason, it 19 suagestad that
different listening and speech conditions he aliowed the three different living
Situations. One set of reasonable conditions are listed in Table A-3. Tharo
were some interactions amoeng the three Tiving conditions «s an attemot was nade
to make the difference between the recommernded lavels 19 di (between wimdows open
and windows closed) and 15 dB (between windows npen and autsids).  This made the
outside condition slightly less desirabie.

f. Table 4 is another way of leoking at the data that ic somewhat different
than the approach of Table 4b-2. It i5 cobvicus that the information in Tables
A-2 and 4b-1 can be manipulated in many ways; but in the final analysis the
decisions that must be made are (1) what is an acceptable listening condition and
{2) what is the maximum percent of the time this listening condition should be

exceeded? Once these questions are answered, the Leq Timit is determined. The

Leg Timit can be converted into Ldn Timit by Ldn = Leq + 3 dB.
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Fiqure A-1

NOISE PROFILES OF 18 TYPICAL COMMUNITY
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Figure A-2

PERCENTAGE OF TIME NOISE LEVEL
EXCEEDS A SPECIFIED Lg¢
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Figure A-3
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TABLE A-1

Leq - NR, - bec

-15 or less

-10

+10 or greater

Lsc will be exceeded much less
than 1% of the time (<< 1%},

Lsc will be exceeded less than
12 of the time (< 14).

Lsc will be exceeded 2 - 5% of
the time.

Lsc will be exceeded 8 - 30%
of the time (6 - 30% if aircraft
noise is also considared).

Lsc will be exceeded 30 - 90%
of the time (11 - 90% if aircraft
noise is also cons{dared).

The variability is so great that
more about the noise must be
known. Leq is not enough.




Inside - Windows
Inside - Windows

Outside

Inside - Windows
Inside - Windows

Qutside

Inside - Windows
Inside - Windows

Outside

Inside - Windows
Inside -~ Windows

Outside

TABLE A-2

For General Noise Without Afrcraft Noise*

Lsc 45
Closed << 1%
Open 2-5%
*N
Lsc 45
Closed < 1%
Open 8-30%
hk
LSc 45
Closed 2-5%
Open 30-90%
*k
LSC 45
Closed §-30%
Open *x
*k

20
<< 1%
< 1%
30-90%

50
<< 1%
2-5%

ek

50
< 14
8-30%

ke

Leg Limit of

55 60
<< 14 << 1%
<< 1% << 1%

8-30% 2-5%

Leq Limit of
55 60
cc 15 << 1%

< 1%
30-90%

<< 1%

8-30%

Leq Limit of

35 60
e 1% << 1%
2-5% < 1%
*+ 30-90%
Leq Limit of
55 ' 60
< 1% << 1%
a8-3n%  2-5Y
*k "k

55 dBA
65

<< 1%

<e 1%

< 1%

60 dBA
65

<< 1%

<< 1%

2-5%

65 diiA
65
<< 1%
<< 1%
8-30¥

70 dBA
65

<< 1%

< 19

~ ~

30-90%

70
<< 1%
<< 1%

<< 1%

70
<< 1%
ce 12

< 1%

70
ce 1%

<< 1%

70
<< 1%

<z 17

8-30%

Attenuation assumed - 25 dBA Windows Closed
16 dBA Windows Open

75
<< 1%
<< 1%
<< 1%

75
e« 12
<< 1%

< 1%

75
<¢ 1%
<< 1%

< 1%

*Aircraft noise can be added changing 8-30% to 6-30% and 30-90% to 11-90%
**Range of variability too great for useful prediction
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TABLE A-3

Racamended Listening

Living Condition ar Speech_Condition
Inside House {1) The listening conditiens should
Windows Closed be "good" as defined by reference

1. This good listening condition
is at or below 45 dBA.

(2} That relaxed conversation can
occur up to distances of 12' per
Table I1. This is also at 45 dBA.

Inside House (1} The listening conditians should

Windows Open be at least “fair" as defined by
reference 1. This fair listening
condi tion is defined to be at or
below 55 dBA.

{2) That conversation can occur up to
distances of 12' with a normal
voice level. This will occur for
leveis at or helow 55 dBA,

Canversation with a normal voice
level is possible at 2! or
conversation with a raised voice
is possible at 4', This will
occur for Jevels at or below

70 dBA.

—

Qutside (1
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TABLE A-4

Leg Limit 55 dBA
Parcent of Time Conditions

of Table A-3 Will Be << 14
Exceeded {PIx)

G-175

60 dBA

< 14

65 dBA

2-5

&
~

70 dBA

6-30%



1. Beranek, L. L., ¥. E. Blazier and J. J. Figwer, "Preferred Noise
Criterion (PNC) Curves and Their Application to Rooms," J. Acoust.
Soc. Amer., 1223-1228 (1971).

2, "Comunity Hoise". Report prepared by Wyle Laboratories for the
U. S, Environmental Protection Agency, Report Ho. NTID300.3,
December 1971.
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Attach #1, From Preferred Hoise Criterion (PNC)
Curves and Their Application to Rooms,
Beranek, Blazier and Figwer, JASA,
pp. 1227, (1971),
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APPENDIX II

POSITION PAPERS SUBMITTED BY TASK GROUP 3 MEMBLERS
WITH RESPECT TO FINAL DRATFT REPORT OF TASK GROUD 3,
DA'TED 1 JUNE 1973

Summary and Evaluation of Position Papers Submitted By Task Group 3 Members
Or Organizations With Respect To The Task Group 3 Report (Draft 1 June 1873) by
Dr. H. E. von Glerke, Chairman, Task Group 3.

Letter dated 30 June 1973 from Edgar Shaw, President, Acoustical Society of
Amerien.

Letter dated 26 June 1973 from Raelyn Janssen, Environmental Defense Fund,

Letter dated 28 June 1973 from Reginald 0. Coolk, National Institule of Environmental
Health Sciences, Department of Health, Education and welfnre.

Letter dated 2 July 1973 from Gene I. Martin, Acrospace Industries Association
of Americp, Inc.

Letter dated 2 July 1873 from William B. Beoker, Air Transport Assoclation of
Amaerica.

Letter dated 2 July 1973 from J. Donald Reilly with attached comments from the
Alrnort Operators Council International.

Letter dated 26 June 1973 fron Clifton A, Moore, City of Los Angeles, Department
of Alrports.

Letter dated 30 June 1973 from John M, Tyler, National Organization to Insure a
Sound-controlled Environment (NOISE).

Letter dated 29 June 1873 (6-7270-1-443) from V., L, Blumenthal, Boeing Commer-
cial Airplane Company. A

Letter dated 20 June 1973 from General Aviation Manufacturers Association.
Letter dated 2 July 1973 from K. O. Inpard, Institute of Noise Contro! Engineering.

Lctter dated 2 July 1973 from R. S. Gales, Department of the Navy, Letter written
by request of Acoustical Society of Ameriea.

Letter dated 29 June 1973 from Clifford W. Graves, Department of Housing and
Urban Development.
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Letter dated 18 May 1973 from Robert S. Bennin, Director, Bureau of Noise Abate-
ment, Clty of New York. (Per telecon with Daniel L. Johnson, letter still apglies
to the 1 June Final Draft Report),

Letter from the Department of Commerce concerning the Aireraft/Afrport Noise
Task Force.

Letter dated 29 June 1973 for A. L. McPlke, Douglas Aireraft Company.



SUBMMARY AND EVALUATION OT POSITION PARERS SUBMITTED
BY TASK GROUP 3 MEMBERS OR ORGANIZATIONS WITH RESPECT TO THUE
TASK GROUI* 3 REPORT (Drall 1 Juno 1A73)

by

Dr, II, E. von Glerke, Chairman, Task Group 3

This Appendix confains all offieinl comments and position papers received by
20 July 1973 on the 1 June 1973 draft of the Task Group report.  Additiona] and more
detailed comments made by varlous Task Force members and subsequent Task Force
discussions at the 21-22 June 1973 Tinal Task Force Meeting at Washington, D, C.
are o matter of public record at the EPA Aireraft/Alrport Noise Study Task Foree
file. As a result of the comments received up to and at the 21-22 June 1973 mecting
minor changes and clarifieations werc Incorporated into this final verslon of the
Tuask Group report. IHowever none of the conclusions and recommendations of the
report were changed. Therefore, altheugh some of the minor comments might have
been incorporated or superseded, no changes were made in the [inal text which could
have changed the hasie positions or the principal issues as expresscd in the letters
collected in this appendix,

Most of the basic technical positions addressed by the position papers can he
categorized with respeet to 4 main points.

(1) The adequacy of the single measure selected (1., ) to measure cumula~
tive noise exposure with respect to publie health and welfare as dirceted by the 1972
Noise Conirol Act.

(2) The use of A~weighting to account for the importance of some frequencies
over others.

{3) The recommended immediate goal of reducing all residentlal noise
exposures to a L(;,] value helow 80 dB.

(4) The suggested long-range goal of reducing the yearly averape L1 in
residential nreas to values below GO dB, ta

The following table gives an approximate summary of the responses with respect
to these issues, although it is strongly recommended that the reader evaluate the
positions for himself by studying this appendix. The positions are summarized only
to respond to some of the eriticisms and opposing views.

It is important to note that there was hardly any disagreement with respect to
the Issues 1 and 2. This Is of grent significance since this agreement includes
concurrence on the important conclusion that nireraft noise exposurc must he
measured and evaluated by the same yardstick as environmental noise exposure from
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other neise sources.  (The comments by the EDF and NI with respeet to the prefoer-
ence Lo "D-type welghting' is considered a minor issue al this polnt amd adequately
cavered in recommendation 1 of the reporvt).

With respect {o lssues 3 wixl 1, the key issues and stavting points for the reali-
zation of any effeetive nationnl noise control effort, it is surprising and gratilying
thatl the analysis and approeach taken by the Task Group resulted in as much agreement
as documented. T fully aecopt the criticism that the 'Pask Group did not quantitatively
analyze the ceconomic fmpaet of achicving the goals recommended for envivonmaental
noisc levels adequate {o protect public health and welfnre, [owever this point is
clearly discussed in the veport as being beyond the scope of the Task Group and it
is for this reason that the Task Group docs nol recommend a time schedule for
achlieving the goals. It only states that achievement of the intent of the Noise Control
Acl of 1972 "o promote an environment for all Americans {ree from nelse that
Jeopardizes their health or wellare" requires in the Task Group's apinfon promotion
of the goals listed as Tssues 3 and & in the Table, The report states thatl the time
schedule for nchieving these poals must be bhased on o detailed analysis of the econnmie
impaet.

The technical criticisms dealing with Issuces 3 and -t deal with the inadequacy of
the duta hase for these recommendations, with the alleged disugreement among experts
and with the need for addilional rescarch prior to formulating such goals, ‘These
criticisms are the same oncs which have been cxpressed on these Issues over the
last two decades and which prevented conecerted national efforts, poals and planning
for only too long. It is expeeted that the same eriticisms would he heard and could
be expressed no matter how much additional research data would be neeumulated.

T think the difficulties of ideniifying and selecting maximum noisc exposure levels

to protect the public health and welfare are elearly discussed in the report, its
appendices and references. Decreasing the obviously existing scicnlifie margin of
uncertainly between noise exposure and its effects en health and welfare will not
solve the main and hasie prohlem whiceh is a soeial, cibical and economic oo what
percentage of the population shall be protected and nt what priee. In this context it
is important to notc that the primary criticisms of the goals recommended in Issues
3 and - do not come from the organizations with the expertise in the area of the
effects of noise on man sueh as ASA and NIIT butl {rom the organizations primarily
and rightly concerned with the legal and cconomic consequences of establishing
maximum cumutlative noise exposure limits for aireraft. The peint {s made in ATA's
position that the recommendations will alfeet many other ndustries such is manu-
faecturing plants, railroads, highway systems, construetion industry, cwe., and that
the Task Group 3 recommendations should nol have been made withoul thejr repre-
sentation and input, It is difficult le see what these argaaizations might huve had te
contribute {o the abjectives of this Task Group which were primarily in the domain
of acousties, psychelogical and physiological acoustics. As Appendix I shows,
considerable emphasis was pluced on consisteney of the ‘Task Group's recommendations
with the noise ‘standards of the Federal HHighway Administration and of [[UD standavds
of the Federal Highway Administration and of ITUD and it is fell that the expertise
relevant to environmentnl/community noise was adequately represchied among the
Task Group members.
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With respeet to ATA's statement that neither the appendices nor the opinions of
the participants of the recent EPA-sponsored International Congress "On Noise As A
Publie Health Problom, " Dubrovnil, Yugoslavia support the findings and conclusions
of the Task Group 3 report, T must state that this does not agree with my interpre-
tation of the data and of the opinions of the international experts in this field. Secion-
tific discussions and differences of expert opinlon on detnlls should not be used as
argpuments that therve is no agrecement among experts on what aprroximate noise
levels arc Incompatible with public health and wellare! The technienl community
represented in the Task Group and those seicntific technieal organizations which
reviewed it supported hasically the approach and the recommendations of the Task
Group. Several additionnl qualified organizations, which were invited to submit
position papers regarding the Task Group report and did not do so In wriling, must
he assumed to have no major objections to the Task Group findings; in other words
the position papers received are apt to emphasizo criticism of the report rather than
support.

There was one specific eriticism regarding Issue 3 by the AOIC which claimed
that a recent HEW sponsored study on hearing of the inhabitanis who lived around a
major airport was not Included because the results would not support the conclusions
nbout expected hearing loss from environmental nolses, The report was initinlly
left out because the results were inconclusive with respect to the 80 dB limit
recommended. T fully agree with the AQIC that this refersnce must be included in
the Task Group report and consequently a short discussion of the results of this
study is now included in Appendix B.

With respect to the recommendation that the Tnsk Group report should be
identified ns the Chairman's report not representing necessarily the opinions or
consensus of the Task Group, I have a mixed responsa, Certainly the Chalrman had
the responsibility of assembling the report and making decisionsg in the deliberations
when decisions were needed. These responsibilities were not relinquished to some
majority of the Task Group members, which would have had no real validity since any
one was invited to join the Task Group nctivity. Nevertheless, the Task Group
meetings gave interested parties a chance to put forth their ideas and complaints.
New and novel ideas were thus possible, Appendix H and other documents in the Task
Group {ile document the members' participation, Likewise, ideas which were not
supported by members other than the Chairman were eliminated. The report could
never have heen written without the devoted collaboration of the whole Task Group.

In summary, I think the report reflects the opinions and recommendations of the

Task Group as summarized by the Chairman; and the Preface indicates the degree

of consensus reached on the various issues. 1 think the final position papers collected
in this appendix and their evaluation in the abhove Table support this interpretation and
show that the report reflects indeed the majority opinion,

One final word about the complaints that not enough time was available for the
sirceraft noise study and the Task Group report: { ugree that the report is far from
perfeet and could be improved with respect to details, On Issue 4 the above mentioned
economic study might have shown when and at what price the long-range goal of
Ljgp < 60 dB could be reallzed or If indeed it might be fensible and realistic to lower
this gonl to Ly, < 55 or even 50 dI3 as some organlzations well {amiliar and concerned
with the health and welfave aspects suggest (ASA, EDF, NIl). Turther studies over
much longer time periods and with considerably more resources available as o
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Task Group can muster, will have to study this. However, 1 doubt If the basic conclu-
slons and recommendations of the Task Group report would have changed much if more
time hatl been available and T am confident that the report as submitted s a sound

and firm basis for long overdue action: to reduce environmental noise, and alreraft
noise in particular, to protect public health and welfare.
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Shaw (ASA)

Janssen (EDF)

Cook (NIH)

Martin (AILAA)

Becker (ATA)

Reilly (AOCL)

Moore (LA
Alrports)

Tyler (NOISE)

Blumenthal
(Baeing)

SUMMARY OF

Ldn

SELECTED TSSUES

ON TASK GrRoUP #3

RALSED BY
REPORT

THE POSITTON PAPERS

LSSUES

A-wvelighting

Tmmediate Goal
Lgn < 80 db

Long~-Range Goal
Lyy < 60 db

Satlsfactary

Satisfacctory

Satisfactory

Did Not Dis-
agree

Did Not Dis-
agrec

Satisfactory

Did Not Dis-
agree

Satisfactory
Not Satisfac~

tory, More
Research Rqd

Satisfactory
Satisfactory, Pre-
ferred D-weightling

Satisfactory, Pre-
ferred D-weighting

Did Not Disagrce

Did Not Disagree

Satisfactory

Did Not Disagree

Satisfactory

pid Not Disagree

Satisfactory

Did Not Disapree

Satisfactory With
Qualifications
Available Data Not
Adequate To Support
Recommended Goal.
No Analysils Of
Econamic Impact
Made.

Same as 4.

Same as 4.

Same as 4.

Nid Not Disagree

No Economie Tmpact

60 dB Satisfactory
50 di Suggested

Suggestea 55 dB
Suggested 55 to

60 dn

Available Data Not
Adequate To Support
Recommended Goal,
No Analysis Of
Ecenomic TImpact

Made,

Same as 4.

Samc as 4.

Same as 4.

Satisfactory

No Economic Impact



10,

11,
12,

13.

14,

15.

16.

Ldn

A~-weightding

ISSUES

Immediate Goal
Ldn < 80 dB

Long-Range Goal
Lan < 60 dB

GAMA

Ingard (INCE)
Gales (ASA)
Graves (HUD)
Bennin (City
of New York)}

Dept., of
Commerce

MePike
(Douglas Afir-
craft Co.)

Satisfactory

Satisfactory
Satisfactory

Satisfactory

Satisfactory

Satisfactory

Satisfactory

Satisfactory

Satlsfaccrory
Satisfactory

Satisfactory

Satisfactory

Satisfactory

Satisfactory

Satisfactory Pro-
vided Economle
Impact Assessed
Satisfactory
Satisfactory

Satisfactory With

Some Qualifications

Satisfactory

Did Not Disagree
Economic Impact
Must Be Assessed
With Respect To
Public Welfare

Satisfactory, But
Qualifications
Both Ways

Did Net Disagree

Satisfactory
Satisfactory

Satisfactory

Satisfactory

Did Not Disagree
Economic Impact
Must Be Assessed
With Respect To
Public Welfare

Did Wot Disagree



ACOUSTICAL - SGCIETY* OF -AMERICA
' zq DIVISION OF PHYSICS
NATHONAL RESEARCH COUNCIL OF CANADA
OTTAWA, ONTARIO | CANADA KIAQS|
{813) #93-3840

EDCAR A.G. SHAW
PRESIDENT

June 30| 1973

Dr. Alvin F, Meyer, Jr.
Deputy Assidstant Administrator
for Noise Control Programs
United States Environmental Protection Agency
Washington, D, C. 2060
U. 5. A

Dear Dr. Meyer,

Further to my letter of June 29, I have now read
the report of Task Group 3 (Adrecraft/Airport Nolse Study) dated
1st June, 1973. It is, in my cpinion, an excellent report for
which Dr. Henning von Gierke and the other members of the Group
deserve a great deal of eredit, particularly in view of the very
limited period of time they were given to complete their taslk,

The decision of the Group to adopt a simple
universal measure to characterize human noilse exposure is, I be=
lieve, a wise one, Moreover, the day-night average sound level
Ldn baaed on average energy seaema to be the optimum choice in
the light of the available sclentific evidence and the practical
requirements. As indicated in Conclusion 8 (page IIT - h4-4),
the secondary problems such as the pure tone components of noise
can be dealt with separately in emlssion control standards and
land use planning measures,

The key phrase "protection of the public health
and welfare" is clearly open to many interpretations. The
Task Group has very properly focussed lts attention on the issues
for which a substantial measure of sclentific consensus can be
found: the prevention of sipgnificant permanent nolse induced
hearing loas, the limitation of annoyance, and the maintenance of
acceptable conditions for speech communication.

nTo protect ithe public against the risk of
permanent noise lnduced hearing loss, with adequate margin of
safety", the Task Group recommends that "a yearly outdoor day-night
average sound level of B0 dB should, as soon as possible, be
promulgated as the permissible limit with respect to health alonef
(page ITT-4~5)s This recommended limit is, of course,.consorvative
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RIVISION OF PHYSICS
NATIONAL RESEARCH COUNCIL OF CANADA
OITAWA , ONTARIO, CANADA KIACS]
(613) 993-2840

ECGAR A.G. SHAW
PRESIDENT

Dr. Alvin I*, Mever,Jr. Pagoe 2 June 30, 1971

by comparison with the standards which have recently been set
Tor occupational naoalsce exposure, At the same time 1t implies
acceptance of n small but measurable hearings loss in tho most
sensitive 10% of the ponulation aver a 40 year neriod, The
adoption of a limit 5 dN lower {i.e. Ly,=75 dN) weuld nrovide
more complete nrotoction for this sensitive minority. It

aliould also be noted that some recent sclentifilc studiles tend to
sunnort a more cattions nosition.

In Rocommendation 6(p. ITT-}-G} a yearly
day-nirht averare sound level of 60 dTll 1s nroposed as the long
ranse limit of the EPA for envirommental nolso quatity in resi-
dential arcas with rasnect to health and welfare. This limit,
when reached, will undoubtedly provide a larme measture of reliefl
to the saeveral millions of people who are at present subjocted
to levela 10«20 dNl hirher than this limit. lowever, according
to Fime I3X=-IV-3, which is based on larre scale surveys in the
T.8. and Dritain, anproximately 23% of the nopulation will remain
highly annoyed at Lgnp=60 dil. The fraction highly anneyed could
be reduced to 18 by adonting a limit of 55 dB, In any case
Lap= 604l hardly scoms apnpropriate as s standard for residential
areas tﬁbo built in the future. So, it would seem annropriate
to adopt stronmer lanmuage in tho second part of lecommendation 6.
In fact, it might be desirable to recommend that Lgpnot bo allowed
to inecreaso bevond 30 dB nnless a compellinm publie interest can
be shown to require it,

Finally, it should be noted that a receent Scandi-
navian study {(H. Rylandor, S. Sorensen and A. Kanjland, J.Sound
and Vibration 24, 419-h44,1972) indicates that the percentage of
persons highly annoyed by aircraflft noilse is essentially indenendent
of the number of alreraft take-offs onece this numbor exceeds ahnnt
60 por day, For such high exposure areas the percentore or
persans hishly annoyod varies linearly witlr the peak level over
the ranre 70-95 dlA. Thig finddingr, if it should be conflrmed,
would strangly reinforce the neced to reduce alreraflt noise levels.

T trust these comments will prove helnful. You
should also ba receiving independent commentg fjom another member
of the Acoustical Soclety Special Committee; :NDriy Robert S. nfales.

Yours sinececrely,

Sigre 4G s

Edgar A. G. Shaw
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SPECIAL

ENVIRONMENTAL
DEFENSE 1525 18th
FUND ARICK STREET, N.W., WASHINGTON, [.C, 20036/202 633-1485

June 26, 1973

Mr. Alvin F. Meyer, Director

Office of Nolge Abatement and Control
Envirammental Protection Agency

1921 Jefferson Davis Highway
Arlingtoen, Virginila

Dear Mr. Meyer:

The Enviramental Defense Fund 1s pleased to have been glven the
cpporfunity to partlcipate In the drafting of the report of Task Growp 3,
"Impact Characterization of Noise Including Implleations of Identifying
and Achleving Ievels of Cumlative Nolse Exposure." It was a pleasure
to work with so campetent and effective a chalrman as Dr, von Glerke,
whose stralghtforward direction and open mind account for the produc-
tivity of so diverse a representation. We sincerely hope for the
implementation of the Report's recammendations, although we wish to
volce a few reservaticns.

EDF fully supports the use of the A-weighted declbel as the basis
for the , and the recamendation for future consideratlion of the
D-scale af such tlme as that has become standardized. We are in camplete
agreement that, at this time, the A-scale is the anly welghtling scheme
which satisfies the eriterla of meanlngfulness, in terms of human
respaise, and mondtoribility. However, 1t 1s also true that the A~scale
has certain deflclencles. The text of the Report takes accownt of these
deficlencles, but 1t is our opinion that they are not adequately spelled
out in the "Conclusions and Recommendatians" sectlon at the end of the
Report. Canclusion No, 8 is addressed to pure-tone components and the
lack of penalty for these In the A-welghting system, but there is no
mention at this point of either the A-scale's leniency with regard to
e frequencles, or of its Inadequacy with regard to impulsive nolse.
Because of the aversiveness of both Impulsive noises and of low-
frequency emissimns fram certain sources, such as trucks, 1t ic cur
feeling that this point needs tec be menticned in the conelusions. Tt
is further suggested that the certification procedures referred to
in the text for sources Inadequately described by use of the A-scale
be made expliclt in the form of a recommendation.

A further, and more substantlve, comment relates to the stafed goal
of 60 IE We suggest that 60 nggge an intermediate goal, and that
55 Ly 18 a more sulteble long r ppal. We submit that a soluticn

QFFICES IN: EABT SETAUKET, NY (MAIN QFFICE); NEW YORK CITY (PROQRAM SUPPOAT OFFICE): WASHINGTON, BC; BERKELEY, CALIF.
Thls gapar 18 recycisd to protect the enyironmani.
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which leaves 23% of the noise-exposed papulation highly amoyed (whilch
would be the case at a level of 00 L. ) 1s inadequate. The Report states
in the section on "General Health Ef?gcts of Nolse" that "it does

not appear that anything would be gained by setting the goal for day/nipht
average sound level lower than 60 db." Mig. I1I-3-2, on the other hand,
Indicates that attalnment of a 55 Imy goal would result in a reductlion

of the numbers of those highly annoyed by about 5%, which 1s hardly
c~gligible, It appears that unduly heavy reliance may have been placed
wpion the seemingly low complaint fipure of 2%, However, 1t must be
pointed out that complaint figures, whille convenient, are inadequate
descriptoras of the elfects of nolse on people, Complaint rates are

known to be correlated with such lrrelevant factors as soclo-gconomic
status, and it is qulte conceivable that, as the publie consciousness
about noise rises, complaint rates may rice appreclably. As to the questiocn
of economic feasibility, the report declines to indicate a time schedule
for implementation, and a time schedule for attainment of an Lpy of 55

may as easily be based on the detalled economlc and technologleal feasibii-~
1ty studies referred to in Recommendation No. 7.

Of further ccncern is the problem of environmental degradation and
the probabllity that the goal, as stated, may constitute a "llcense to
pollute." We reel qulite streongly that there is the need for a speciflic
recomendation in the report with regard to this matter, particularly
in light of EPA's mandate, under Sec, 5(&)(2) of the Act, to state by
next October 27 "the Jevels of environrental nolse...requisite to protect
the public health and welfare with an adequate margin of safety," (Emphasis
added.) The Lyy goal does not provide this margin, and, therefore, where
levels of nolse exdst which are suffleciently low in thesc temms, they
must not be allowed to rise to a polnt at which thls margin no langer
exists,

It has been argued by scme of the report's detractors that science
simply does not kmow precisely what the effects of neize on human health
are and that therefore no permissible dose levels may be recommended at
this time. It is the position of the Environmental Defense Fund, as a
public law and sclence organilzatlon, that in an area such as this ane,
where enough evidence has accumulated that some concluslons may be drawn,
it 4z the selentlst's responsibllity to urge actlon on the basls of this
Information, To put off a deeclslon for the years required to eliminate
deubts froém evérjone'® mind constitutes an immoral and Irrespoansible
decision not to act in the public interest. This Task Group Report
indicates that the time has tinally come when sclentists speclalizing
in nolse effects will use thelr knowledge for the protection of the
publlic. We sincerely hope that the recommendations of the Task Group
wil} be effectlvely acted upon and that rellef may (lnally be galned
for the nolse-exposed segments of our populaticn, Simllarly, we hope
that modificationz in the Iy goals will be made as indlcated by future
research.

Sincerely yours,

i
"o

Raelyn Janssen
ce: Dr. Henning von Gierke Staff Seclentist H-12



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
NATIONAL INSTITUTES ©F HEALTH

NATIONAL INSTITUTE OF
ENVIRONMENTAL HEALTH SCIENCES
P,0. NOX 12203
June 28, 1973 RESCARCH TRIANGLE PAAK, H.C. 27708

Dr. H. E. von Glerke

Chairman, Task Group 3

Alrcraft/Adirport Noise Impact Characterization
6570 ANRL/BB

Wright Patterson AFB, Ohio 45433

Dear Sir:

It has been a pleasure to serve on Task Group 3—-Airport/Alrcraft
Noise Impact Characterization analysis.

The problems for which the task group was charged with finding
practical solutions are very complex, and many areas admit of dis-
agreement between reasonable men, but one thing was clear: reaching
a consensus and moving forward on the basis of the best infermation
is so urgent that we must not let less than perfect data or disagree-
ment over part(s) block essential acreement on the whole.

The consequential conclusions of task groun 3, which I chare, are ac
follows: Environmental or community noise exposure must be viewed

and measured in terms of what reaches an individual's ear, from all
sources, summed over a reasonable time period; with a physical descrip-
tor which 1s simple, economical, practical, applicable to all kinds of
noige intrusions, and accurate within the requirements of community

noise.

It quickly became apparent that the extraordinary diversity and com-
plexity of community noise precluded its being completely characterized
{in terms of human adverse reaction) by methodology which met the

tests of simplicity, practicality, and economic feasibility. It is to
the task group's credit that it formally recognized that the simple
frequency weighting (dBA), energy summing methodology chosen ecannot
well account for human physiclogical/psychological response to pure
tone compomnents, pulsations, impulses and other deviations from fairly
broad, uniform sounds, and as a result, would have to be complemented
by more sophisticated source emission characterization methodologies
for major contributors to community ncise. This methodology already
exists for alrcraft. Alrcraft noise because of its mid-frequency and
pure tone sound emission characteristics, has been found to be best
related to human adverse response when deseribed by the E PNdB methodo-
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logy now codified in FAR part 36. (This E PNdB methodolopy attempts
to account for the fact that growth of loudness or adverse reaction

is a function of bandwidth as well as the frequency response of the
ear and presence or absence of pure tones,) It is the writer's
feeling that the degree of success of this dBA community noise
descriptor hinges upon the rapid establishment by EPA of more accurate
source characterization methods for the other major sources of
community noise, specifically but not limited to, truck noise.

A second value judgment of extreme importance made by the task force
concerns adoption of the rule of 3 dB for doubling of exposure time
(equal energy) to handle the intensity-duratlon tradeoff, In

defense of this rule, proponents pointed out that equal energy is
conservative for hearing loss. On the negative side, it appears to
put "minimum distance" between exposure lengths relative to annayance,
i.e. B0 dBA for 8 hours would be considered equal to 83 for 4 hours,
and O for the remaining 4. Given a choice, the great majority of
people wauld opt for the 83 dBA, 4 hour exposure, However, community
nolse except in rare instances has a fairly continuous character,

and no one had any data from the real world saving that a 5dB or 6 dB
magnitude tradeoff per doubling of time was amy bSetter than 3 dB,
Neither was there any data which defiritely indicated anything better
than a 10 dB nightime tradeoff. 8o, 1in general, I fully support the
approach of the task force as expressed in the first draft, along with
the goal of an Ly, of 55-60 dBA, provided EPA follows through with
developing and implementing specific source emission deseriptors for
major sources whose emlssion characteristics deviate (by containing
strong pure tones, pulsations, impulses, ete,) from fairly steady
state, broad spectrum character.

Again, the statistics, (page III 3-14), indicating that at an Lg, of

60 dBA, 23% of persons find themselves "highly annoyed" with the noise,
are disturbing, If these prove to be credible statistics, reflecting
real conditions, e.g. real rather than "displaced" annoyance, then the
long range goal of the EPA may have to be revised dewnward.

In connection with these recommended levels, the draft document
contains no mention of non degradation of present environmental
noige levels. Without attention to this point in the report, the
layman might conelude that the B0 dBA Ly, to be recommended as an
initial limit was "sanctioned" by EPA as not being detrimental to
health and welfare, when in fact it was chosen to avoid widespread
economic dislocations relative to existing sources and should not be
considered acceptable as a limit o which new sources might be
permitted to raise community noise levels.
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At the combined task force mecting on June 21.--.22 some speakers from
other task forces made statements to the effeet that they interpreted
the task group 3 report as saying that health effects from chronic
nolse exposure did not occur below levels sufficient to cause hearing
loss, Upon re-reading the relevant pages (III 3-14, III 3-15) care-
fully, I find that the report does now appear to embrace this view,

but gives little attention to an Issue of such significance. It quotes
and accepts the judgment of the author of a recent critical review

who says that, "if nolse controul sufficlent to protect persons from

ear damage and hearing loss were Instiruted, them it 1s highly unlikely
that the nolses of lower level and duration resulcting from this effort
could directly induce non-auditory disease." I would point out thac
sclentific opinion is by no means unanimous on the issue of non-audi-
tory effaects at this level and other authors could have been found

(or quoted) who would be considerably more cautious in assessing the
potential for long term deleterious health effects. With respect to
nolze induced sleep loss, which is one such non-auditory effect occuring
in noise environments Incapable of producing hearing less, 1t is clear
that the medical profession certainly thinks that chronic loss of sleep
has deleterious hezalth effects, judging from the number of sleeping
pills presecribed., Furthermeore, to exonerate neise as a health afferlur
cn the basis on gon-production of classic disease uywpcows is begging
the issue by aversimplifi.. tion. PFa one has suggested that noise directly
(immediately) causes certain diseases, What has been suggested, Is
that continuing noilse exposure may be capable of producing a chronic
stresa syndrome in some individuals, with consequent elevated endocrine
levels leading to deteriorative changes occuring over time. And, for
what it*s worth, the results of animal experiments conclusively demon-
strate the presence of major non-auditory effects, One point is clear,
however: wmore well controlled research is needed to clearly delineate
the potential of chrenic nolise exposure for inducing long range deterior-
ative health effects,

In the spirit of telling it 1ike it is, we fully realize and are in
accord with the fact that the EPA must make some very difficult cost-
bencfit decisions whileh must withstand teseing in the politlcsl arena.
We submit that 1t would be untenable,however, to say or imply, as

part of the justificatlon for the level chosen, that no health effects
occur below 80 Ly, or some [fgure or that some such level marks

the demarcation line between "health effects" and "welfare effects."

Sincerely,

Reginald O. Cook
National Institute of Environmental
Health Sciences
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AERCSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC.

1725 B SALER STROPY, N W WASHINGTOM. D .. 26016 TEL 3472212

July 2, 1873

Dr. Alvin T, Meyer

boputy Assistant Administrator for
Noise Control Program

Environmental Protection Agency

1921 Jefferson Davis Highway

Room 1115

Arlingeon, Virginia 20460

Dear Dr. Meyer;

At the invitation of the Administrator, Environmental Protection
Agency, scveral ATA member companies participated in your Aircraft/
Airport Noise Study. A study task force, divided into six study
groups, has assisted in developing respective parts of the report
required by the Noise Control Act of 1972, [Lecause of the pace
of task group activitics and bLroad scope of information and data
being assembled, it was not possible for AIA to develop and submit
positions as the study progressed,

We are deeply concerned over the conduct of the study and
desire to provide the following comments on this matter:

a. The total subjeet of aircraft noice control, inecluding
standards, retrofit or phaseout of existing aircraft,
cumulative noisc exposure, operating procedures and
definition of bealth and welfare is excecdingly complex
and involved., We are conccerncd that tho five menth
period available did not allow surffieient time for EPA
to assemble a tcam, let coniracts, and accomplish the
work neccgsary to complete the study in a entirely
satisfactery mannwer, Turthermore, this short time made
it impessible for the task group members to adequately
analyze the [indings of the contractors or conment
on the worli to date in any detail,

b, Because of the diverse backgrounds, expertise and
interests of the task group membars, little attempt
was wade to determine consensus or majority opinions on
the multitwde of questions discussad in the meetings.
Many of the conclusicens and recommendations developed
by Task Group Chairmen werce in fact not even coverced in
the meerings, Consequenely, the final reports should
et be reprosented as the cenclusions and recommendations
of the task groups. They are, worve realistically, the
epiniong and individual wiews of the Task Gravp Chairmen
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which in some dumpor - aetances do not refleet the
argunents and f{acts sentad by Lhie memburs,
-

I

The AlA supports efsu Lo review the eristing noise
standards for nev aiveralt designs and to strenpthen
them. The successful intr: luction of resullting quictuer
airerait into the fleet is critically dependent on
Federal action to insure .t these aireraft once
cortificated asz complying » ith the applicible standards
shall bhave the right to op. rate at all airpurts, where
they meet airworthinuss recuirements, It {8 essential
that airport operators he procmpted from preseribing
restrictions which weuld prevent sueh certificated
adircraft from operating at theiv airpores.  The
necessity for federal preemptions daes not cenflict
with the use of noise abatuwent operating procodures.
However, it is essential that the eperational
procedures and requived aiveraft equipment e FAA
prescribed for reasons of safety of operation, pilot
training and equipment interchanpouability.  Any

other course which permits individual airport

- authorities to specify unique requirements will

lead to chaos and will be counterproductive to
the intent of Public Law 92-574.

-In general, we find that the cost amalysis approach

taken hy EPA was inadequate. For example, the cost
analysis on curfows would sugpest that night time
curfews offer a very cfficient means of reducing
noise exposure areas on per dollar cost bhasis.

In fact, the adversc econoinic impact resulting from
disruption to ovérseas travel and from alreraft being
other than where needed for the following day's
flights would be severe and was nob properly censidered,
Another example is in the case of land use studies
where more factual data is necded in place of
oversimplified extrapolations. We are convinced

cliwui the ceunomic analyses wust be completely re-
examined before any meaningful conclusions can be
drawn.

While AILA is not in a position to disagree with the
general approach taken to rate noise exposure using
che dBA unit, we strongly question the selection of
the spucific values of 80 for heaving damage and 00
as the ultimate goal for amnoyance or disturbance
criteria in the Lgy secale, The data presented does
noet adequately substantiate the selaction of these
levels,  The implication and impact ol these lindts
is far reaching. Such limits require substantiation
prior to their selection..
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f. The FAA noise repulatory actions recommended hy the
Task Group Chalrmwen contair a number of elements with
which ALA is not in agreem at. These disagreements
will be discussed at the time issue of subsequent
repulatory notices.

The AIA recognizes the cxtent of the noise problem and the
need for progress in alleviating itrs impact on the environment.
We agree that regulacions and procedures relating to operations
and compatible land use are necessary to assist in reducing noise
exposure, We also agilew with the need for continued research to
reduce nolse at the source and previde operating procedures to
reduce noise wipusure for airport ncighhors, We concur with the
necd to provide financing for rescavch, equipment development,
implementation of noise control measures, and land acquisition.

In closing, we do want to commend the EPA Task Group Chairmen
for their diligent efforts under diffieult circumstances. We
urge your conslderation of our concerns discussed above.

This letter revises ATA letter of May 25, 1973 to you.
It is submicted in request to your appeal at the EPA hearings
on June 20, 1973 at the Department of Commerce Auditorium,
Washington, D. C. for all previous submittals made to EPA on
the study subject be reviewed and revised not later than
July 2, 1973. As reflected in our statement at the hearing on
Junn 20, 1973, it is requasted that this statement be included
in the record of all study groups.

Very truly yours,
AEROSPACE TECHNICAL COUNCIL
% » g/ > o altre”
- G%h‘éq‘f.c'l'lartln?/" Z-‘
Associate Divectar
Civil Adrcraft Technieal Requiremants
GIM:ssi

ce; John Schettino - EPA
EPA Task Group Chairmen (6)
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Air Transport Association ZN20)  oF aMERICA

1709 New York Avenue, NW.
Washington, D. C. 20008
Phene {202} 872-4000

July 2, 1973

Mr. John Schetiino

Director - Aireraft/Airport Noise Study
Environmental Protection Agency
Crysial Mall Building No. 2, Rm, 1107
1821 Jefferson Davis Highway
Arlingten, Virginia

Dear Mr, Schetlino:

In line with Dr, Meyer's announcement at the EPA Conference
on June 21 and 22, regarding the draft reports of the six Task Groups
established to make the study required under Section 7(a) of the Noise
Control Act of 1972, I hercby am forwarding my comments on the draft
report of EPA Task Group 3, [ request that this letter, and the attach-
ments thereto, be included in the final report of {he chairman of Task
Group 3. My previous leilers of May 10 and Juue 1 to Dr, voin Giagvke
on the earlier draft can be disregarded for the purposes of the final
report, as I recognize there have heen a substantial number of minor
as well as major changes in the second draft,

The commoents contained in this letter, and the attachments to
it, refer to the "Dralt Report on Impact Characicrization of Noise
Including Implications of Identifying and Achieving Lievels of Cumulative
Noise Exposure, ' dated 1 June 1973,

I recommeand that your final report indicate that this is the report
of you, as chairman, and not a report of the Task Group, or evena
consensus of the Task Group as there is s1ill obvious large disagree-
ments as to the contents of muci of the repert. In addition, particularly
during the last commiitee meeting on May 11 it developed that there was
little, if any, scientific support for the 1 ccommendations and conclusions
of ihe drafl report as much ol the juslifications cifed throughout the re-
port is based on hypotheses and theories, from which time has not
permitted conclusions to be drawn, Ior example, I do not see agreement,
supporiced by facts, regarding the cumulative neise exposure formula set
forth in the report, or that an Lgn of 80 (13A is the appropriaie limit to
be prescribed, Certainly ihe Appendices A through D to the report do
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noi support the conclusions, In additien, the recent International
Congress on Noise as a Public Ifealth Problem held in Dubrovnil,
Yugoslavin verifies to me this same poind, i, ¢., there is no agree-
ment on the basis for the findings in the repert, In olther wornds,
and it was pointed out time and time again at the Dubrovnik mecting,
{a) there are great differences in opinion as 1o how cumulative noise
exposure should be measurcd, if it should be used at all as o means
of determining the effects of noise on the public health and welfare,
(b) there is no conclusive knowledge as to the effect of noise exposure
on humans, and (¢) no agreement as to the actual level of peak noisc
or continuous noisc which may or may not affect the public health
and welfare. There is no agrecment cven as to what is "normal
hearing, " much less what bearing loss is narmal, as opposcd 1o
induced hearing loss, I gather that the experts in the field, such

as yoursclf, have been trying for 13 years or more to arvive at an
agreement on cumulative noise exposure without success, and just
beeause the U, S, Congress says thatl this must be done within a
year's time, we must have such an agreed on formula, Whether
that formula, or tlie noise exposure limits recommended, is possible
or correct seems to be of seeondary or lillle importance, notwith-
slanding the effect such limits would have on the indusiry of the
country and the "health and wellare' of the nation.

Following along with the thought expressed in the previous
paragraph, I specifically cannot sec how we can establish firm noisc
level limits for "heatlh and welfare” purposes when the great majority
of studies referred fu as the basis for the determination reached are
full of assumptions, expoctations, predictions, small statistical basis,
approximations, estimations, probabilities, conceplions, proposals,
ete, This too was verified for me by the presentations at Dubrovnik,
As Mr, Robert D, Moran, Chairman of the U, 5. Occupalional Safety
and Health Review Commission indicated at Dubrovnik, noisge theories
and hypotheses bascd on assumptions, ete., cannot be the basis for
rules or regulations and enforcement proccedings that are expected
to staud up belove chreldlenges in the courts,  You may recull thal,
pgenerally speaking, Mr. R. F. Tligginson of the U. K. supported Mr.
Moran's viewpoint, Enclosed is a copy of the paper Mr. Moran sub-
mitted at the Dubrovnik Conference, {(Atlachment I}, I is requested
that it be ineluded in your final report.

I think it is necessary that whatever noisce measurement standard
is used, or whatever cumulative noise exposure formula is determined
to he appropriate, must be workable for regulatory and enfercement
purposcs, The propesals set forth in the draftl report do not [if these
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requirements,  As one who has been associnted with federal regulations
in the aircraft safety ficld for a fumber of years, I sec no pessible way
by wiich the recommendatlions in the draft report can be reflected in
regulations or enforced in an environment where many noise sources
{hoth poak and comtinuous} are creating the total noise exposure problem.
Many industrial, residential, {ransportation, reercational, ete,, noisc
sources would be governed by the proposal set forth in the draft report,
beecause if the formula and the levels included in this report are to be
effective they would have to apply to all noise sources. In many cases
no single noise source wolild be prominent enough 1o create the noise
exposure to be regulated,

Thisg {s particularly true when one takes into consideration that
the report recommends that the noise exposure dose is to be related
to cach Individual. Most individuals are moving irom a residence
noise level, via a transportation system (noisy), to a workday noise
environment, and back to his residential noise level by, again, a noisy
means of transportation. It is impossible to control the noise dosage
without controlling (a) the kind of work the individual will do as related
to the noise levels to which he is exposed, (P how, and how long, he
would be exposed to transportation noise while to and from work, {c)
the noise exposure at his residence and (d) the noise level associated
witht bis cecrention aclivilies,

Associated with this last comment must be the fact that EPA Task
Group 3 is, in effect, establishing cumulative noise exposure levels with
respect to the health and welfare of the public from all the noise sources
of many indusiries, such as manmufacturiag plants (of all kinds), the
railroads, the highway system, the automoebile industry, the building
constiruction industry, ele., and yet no representatives of these various
industries and systems have been present in the discussions of the
working group, In faet, I doubi that the various indusiries who will he
concerned with Task Group 3's reparl are aware that the task group is
working in an area that will radically affect the economic and technical
well-heing of their indusiry, and the nation at large.

In each of the five meelings of Task Group 3, the point has been
brought up, in one form or another, that it was not possible in the time
available to analyze the overall cconomic impact of reducing most
luman noise expesures in the U. S, to the maximum permissible levels
indicated in the veport, The report pointsoul on page 111-3-1 Ihat the
decision on waximum permissible naise levels {nvolves 'value judge-
ments in the polifical, socizl, ethical and cconomic domain, beyond
the responsibility of the Tasi: Group, " {(Uierlining supplicd,) T Ieel
il i quite wronyg to attempl to prescribe noise Ievel exposure Hmitalions
which will have great cconomice, technical and legal eoffcct on the well-
heing of the industrics throughout the nation and thus the woll-being of
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the general public without knowing within a fair degree of certainty
what the cconomic effects of such proposed exposure limits will be,
I can assure you thal the recomm endations coutained in the draft
report, if they are adopted, could and will have disastrous effects
on the aviation industry and the air transporiation of the U. S.

One other general point, the draflt report uses the term public
health and welfare, to mean the health and welfare of people living
near a noisy facility such as an airport, railway, highway interchange,
manufacturing plant, ete, The point was developed by several members
of the Task Group, including myself, that "publie health and wellfare"
refers not only to such people, The health and wellare of the entire
nation and the whole community served by an airport, a railway, a
highway, ete. should be included by FPA in determining "what is
necessary to protect the public health and welfare," You will recall
that it was agreed that the Task Group could not possibly study the
complete wellare question, or for thal matter the public health gquestion,
adequately on the broad base that is necessary under the provisions of
Section 61t{c){1) of the IPederal Aviation Act of 1958, as amended by the
Noise Control Act of 1872, There are several places throughout the
paper where this omission is not recognized. In addition, EIPA cannoi
disregard the need of transportation, be it airplane, bus, train, etc,
or the need for e construction of buildings, suliways, bighways, ele,
(during which excessive noise is produced}, all of which is necessary
for the public welfare and health of the whole population and the nation.
We feel that it is very necessary thatl this report include the fact that
the kind of study needed and referred to above, could not be accomplished
because of lack of time,

I hope these points will be of some assistance {o you, My detailed
comments on the draft report dated June 1, 1973 are included as
Attachment II.

Sincerely,

P A -~ -7 p
R p s ” ‘/’ /
AL i SO S e S
William B, Boecker
Asst, Vice President - Operations
Atftachments

Copy to:
Dr, H, E. von Gierke - EPA Task Group 3 Chairman

Dr., A, ", Meyer, Jr. - EPA

WIR:ibh



The paper referenced by Mr. Becker as Attachment I,
"Some Practical Aspects of Controlling Excessive
Noise by Government Regulation", by Robert 0. Moran,
was not included in this report, but is being
published in the proceedings of the EPA sponsored
International Conference on "Public Health Aspects

of Noise at Dubrovnik, Yugoslavia, May 1973.

H-23




Attachment II

July 2, 1973

Detailed Comments on Draft Report on "Impact Characterization of Noise
Ineliding Implications of Tdentitying ane Achieving Levels of Cumulative
Noise Fxpasupe' - dune 1, 1973 - EPA Task Group 3§,

I, Papge Hl-v, paragraph number 3 ay the top of the page. T wish
to point out as I qjg ot the EPA Conference en June 21, 1973,
that neither Task Group 3, or any of the siher five Task
Groups, conducting the studies determined "the implications of
Essuing Toedera) requlations establishing a standard method fop
c]mmctcrizing the noise from aircmf’l/nirpm't operalions and
of speeifying maximum permissible levels fop the proteciion
of the public healin and welfare, "

2. Page Ml-v, fipgy baragraph under APPROACH, Ag pointled out
inmy covering lelter, {ijs report in its final form should be
that of ihe chairman of 1'usk Group 3, as iy does not represent
caonclusions ang recommendations of the Task Group, or
consensus of the members thereof,

4. Page NI-vy, Paragraph numhber 2 ot the bottom of the Ppage, U is
abaolutely impossible to regulate a nojise txposure dose for
individuals apg sich a rule enforced, For exuwmple, (he leve)
vreceived during op cighl-hour working day by a foundry workep
is far from that reeeived by a salesman in a ¢lothing store, In
addition, the najse to which each is Cxposed during transportation
Lo and from waprk will vary widely, even though thejp hormes wepe
hext door to cach other in a neighborhooad where the nojse level]
is acceptahle, Unleas we are o but restrictions an () the kind
of work an individual wij) do, as related g the noise levols fo
which he j3 exposed, and {h) at the sime time povern how he is
transported iq and from work, as welj as (¢) whore he lives:
thore is gimply na way to 1o low through with the concept outlined
in this paragraph,

4. Pagoe Iy, Paragraph 3, Same comment as in comment 3 above,

5, Page 11-vj, Paragraph 4, | certainly cannot agree that the
urgency to characterize a cumutlative neige Cxposure is such that
substantjuling research data ang refinement shonlg not be waiteq
for. Premature cumitntiye MeAsuring methods, angd the
establishing of unrealistic cumulatjve noisc levels, wil] have a

devastaling effert on industry and the nation,
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Page IlI-vi, paragraph 5. Strike the phrase "and need not" in
the first line, We feel that the cumulative environmental noise
exposure should be taken into acecount, even though practically
we must recognize that it cannot be done, Taking these three
words out will not reduce the effectiveness of the paragraph,
With respect to the second and third sentences of this paragraph,
I feel that the cumulative noise exposure should take into account
one-time noise events, high instantancous peak values, ete, 1
know that it makes it more difficult to establish an acceptable
cumulative noise exposure standard, but we cannot disregard
these noises, and the regulation of the noise source will not
otherwise he effective many tirnes, As to the rest of the para-
graph, 1 feel that there should be one measurement standard

for the purpose of rulemaking, and enforcement, ete, There
can and should be only one unit of measurement for all noise
gources, be it aircraft noise, chain-saws, air-conditioners, ete.
At least in the airline industry we cannot be regulated for
emission purposcs by one measurement unii and have operating
regulations and enforcement thereof under another unit.

Regarding the last two paragraphs of Paragraph 5, I don't think

either is a true statement. 1don't recall any censencus of agree
ment on the approach and contents of Sections Il or 11,

Page IIl-vii, Last paragraph on the page, 1 do not concur that
the overall economic impact of achieving the noise levels
prescribed in the report was gone into in any depth whatsoever,
Nor do the reportsof Task Groups 1, 2, 4 and 5 provide any
clues as to the economic impact of the curnulative noise level
methodology and the levels prescribed, particularly with respect
to aviation, and even morc particularly with respect to other
noise sources. The last sentence starting on the bottom of this
page indicates that a vote was taken as to the need for a goal for
a maximum permissible exposure. There was no such vote, nor
as far as I ean reeall agreement, particularly with respect to
the I.d,, levels prescribed further on in the report.

Page II1-1-1, first paragraph. As noted in comment 1 above,

the "implications of identifying and achieving levels of cumulative
noise exposure around airports” arg,not provided by this report
or the other five Task Croup Reports.

Page I1I-1-1, paragraph 1. Do not believe that as of this point in
time there is sufficient information available to provide fhe
correlation necded,
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11,

12,

13.

14,

15,

16.
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Page I11-1-1, paragraph 5, Suggest that this sentence be changed
to read as follows: "The measure for airport noise should be the
same as that currently used for noise from other sources, "
Again, I point out the necessity to use one unit of noise measure-
ment for all purposes, i, e., noise source regulation, operating
regulations, cumulative npise measurement, er~forcement, ete.
There should be no special application measure for aviation
noise regulation or enforcement.

Page I1I-]1-1, paragraph 8, Considering all sourceg of the various
noises be taken into consideration, predictability measurement

of cumulative noise exposure is impossible because of the lack of
knowledge of all noise causes and sources, This is particularly
true insofar as aircraft engine noise is concerned, Very frankly
we know comparatively little of the "physical events producing

the noise' from aircraft engines. Aviation noise experts are

just beginning a learning curve,

Page I1I-1-3, second full paragraph, last sentence, As mentioned
earlier dBA should be used from an engincering noise control
aspect., dBA should be used across the board.

Page ITI-1-4, third full paragraph, As stated earlier, FAR Part
38 which regulates noise emissions from aircraft engines should
also use dBA,

Page III-1-6. Under the heading AVERAGE SOUND Level, last
sentence, it is suggested that the daytime be defined as 0701 to
2300, and nighttime be defined as 2301 to 0700,

Page IlI-1-7 and IiI-1-8. Notwithstanding the.explanation set forth
in the appendices, the 10 db differences between night and day
certainly hasn't been proven scientifically, or accepted inter-
nationally., In other words, to my unseientifie mind, the 10 db
penalty urged for application to the nighttime period is really
based on opinion, not proven, and seems to be continually pro-
poseq on the basis that "if we say it often enough, it will become
fact. "

Page I1I-1-9, First five lines at thye top of the page and ihe
following paragraph, After the word "indoors' where it appears
three times in these two paragraphs, insert the phrase "and in
vehicles' and at the end of the fifth line at the top of the page add
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18,

18,

20,

-4~

the phrase "and vehicles,” The point is, much time is spent by

individuals throughout the United States inside vehieles such as
buses, trains, autemobiles, ete, going to and from their work
and recreation, and noise is attenuated by these vehicles,

Page [11-1-9, First full paragraph. Do not concur with the con-
clusion sei forth in this paragraph, although it is an easy way
around a difficult problem. We believe the application of these
considerations should be included in Lg,

Page I1I-1-9, second full paragraph. For the first'time T notice
the use of the word "estimated. ! Perhaps there have been other
usages of this and similar words prior to this page, but this is
the first I have noliced it. Frequenily and entirely too frequently,
throughout this draft paper, estimalions, assumptions, approxi-
mations, and words of that order, are used, which give added
credence io the concern expressed earlier that the basis upon
which maost of this repart stands, including ithe resulting recom-
mendations and conclusions; are not sound, and will not stand
up against challenges which are bound to be made by various
interested groups througheut the United States, both within and
without the BEPA, other government agencies, and surely by the

Congress and the courts.

Approximations and assumptions cannot be the viable basis for
the Kinds of recommendations and conclusions set forth in
Section V of this report,

Page III-1-9, thivd full paragraph, and chart at bottom of page.
The word "approximately” appears in the paragraph as well as
the abbreviated form in the chart, Also the word "typical"
appears in the sentence immediately preceding the chart. The
use of these words heighlens the coneern expressed in item 18
above.

Page I11-1-10, paragraph 2, The sentence here conlains a double
negalive and makes ithe thoughi which I believe to be expressed in
the sentence quite erroneous, In addition, we do not belicve the
factors sect forth here, or in paragraph i, immediately preceding
should be used by local jurisdications, Decisions of this natlure
have io be done on a national hagis’sf we are to have a safe and
effective national air transportation system.
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Page lI[-1-10, Lot paragraph, Again the 10 «decibet difference
between dieylime and nighttime s chailonged wnd we recommeid
that "2200" in both places where it appears in the seeond sentence
be changed tn "'2300",

Page TI-1-11, Large paragraph in the mididie of the pape. |
galher from several of the rather healed discussions atl Dubroyvneilk
that there is far from complete agreement on the method outlines
here for measuring {he accumulalion of sound as it does not
recognive appropriately temporary peak noises and the recovery
from the cffect of such peak noises en man, T gather, and I aw
not really qualificd to discuss this point at all, that there s still
much disapreement among experts in the ficvid on the conehusions
set forth in this paragraph.

Page [I-2-1, Second full parapraph, At the end of this parageaph
ilie point is made that there are "mere claborale computericed
monitoring systems now coming in use ab major airporis, " Though
T am not loo familiar with these systems, wnal kpowledge [ do liave
with respea! to one system, i, e, that belng installed ot {.og
Angeles International Aicport (and it is not vet asabie after neeriy
two years of avaluation) dnes nat record nolse cxposure rom all
aources, Beeause of the purpose of the LAY monitoring svoten,

i only records noige above a certain specificd Ievel which is
pre-sct in the instrumentation, Inonther words, the TAX system
does not record total cumulative Jevels from all sources,

Poage II-2-4. Item 3. The phrase "aiveraft seesleration effecis”
is not understood by me, Thus, it needs further explanation in
the toxt,

Page 1I1-2-4. Paragraph 6. Strike the phrase "busy-day'’ and

veed it compiting aircraft noise exposures,

oo,

Papge UL-2-4, Add the following paragraphs as &, 10, 11, 12 and
13:

"9. Wind-rosc data for runway involved.
"10. Alrcrafi operating weighis ou takeolT,

"1, From aircrafl operator - the variations in flap, power
setling and airspecd used in takeofl and landing,

H~28



-6-

"12. Runway gradient and runway surface, as related to aircraft
moedel acceleration,

18, Terrain (rise or fall) from airport surface level. "

Page I11-2-4, Second last line on page. Change the word
"Differences' to "Major differences"’.

Page 11I-2-5, Eighth line from the top. I believe the phrase "t
1 dB" will be quarreled with by experts in the field. It is

suggested that the following phrase be substituted, "a few dB"

Page 1II-2-5, Paragraph in the middle of the page, I have
difficulty with this paragraph because it deals with measuring Ldn
levels and indicates that such measurements are preferable to
predicted values. However, the first paragraph of this section
indicates that we are only talking about predicted values as
opposed to measured values. In other words, this paragraph
does not "track" with the first paragraph in this section appearing
at bottom of Page III-2-2,

Papge I1[-2-6. Tirst paragraph after the heading, add after the
phrase "'motor vehicle traffic", the following 'factories, con-

struction, ete.”

Page III-2-8. Tirst sentence last paragraph is not necessarily
true, There are many cases where though an airport noise
situation is "'of interest"”, the dominant noise near the airport is
not that of aircraft. Measurement of such noises as in the
Georgetown area near Washington National Airpert has proven
this to be a fact, There are other cases as well,

Page III-3-1, First paragraph. The second sentence indicates
that this section of the report is based on recent surveys of
"scientific data" that will support EPA's eriteria document,

The scientific data that is alleged to support EPA's criteria
cannoi be found in the pages following in Section III-3, Several
so-called studies which follow in Section III-3, are not based on
factual provable information and are full of assumptions,
expectations, predictions, small statistical basis, approximations,
estimates, probabilities, hypothesis, and theories. The infor-
mation is not specific enough to be interpretable for the purpose
at arriving at a maximum permissible average level with respect
to cumulative environmental noise exposure,
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34,

35

36,

3%,

38.
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Page I11-3-1, Sccond paragraph. After the word "responsibility"
in the fourth line, add the phrase "and capability”, In the last
senience of this paragraph it is indieated that the options available
for selting the maximum permissible average sound level are
restricied to a range of not more than 20 dbh, no matter how to
challenge to avoid significani effects on health and welfare is

interpreted. As stated in comment 32 above, the conclusion
reached here is far from provable,

Page III-3-1, In the sentence starting at the bottom of this page
and continuing on to the next, it is conciuded that annoyance due
to neise and interference with speech communication, should be
interpreted as interference of the noise environment of public
welfare according 1o the intent of the Noise Control Act. [
assume this is a conclusion of the chairman, as it is not
supported in the draft report. In addition I suggest places the
definition of "health'set forth by the World Health Organization
in the paper for ready reference,

Page HI-3-2, First full paragraph. The phrase ''reascnable to
require' in the fourth line when associaled with the phrase "these
assumptions' in the third last line indicates the unzcientific
approach being used here, In addition, the second criteria
referred to, i.e., "Economically feasible” is not supported by
the study - see the second paragraph on the preceding page, i.e.,
III-3-1, In additien, the staicment in paragraph number 2 which
states "These levels can be enforeed by relatively simple environ-
mental noise monitoring systems" is not true. The Los Angeles
noise monitoring system has been worked on for two years and

it still is not functioning properly,

Fage I11I-3-3. The sentence at the top of the page, and which
commences on the preceding page, is one that contains the type of
conclusion which we have commented on before, See comments

6, 10, 12 and 13.

Page 11I-3-3. First full paragraph. '"Local authorities'" should
not have this authority, if we are to have a safle and efficient
national air transportation system, Add to the end of the senience
ending this paragraph the following, "construction, manufacturing,
ete. "

Page 111~3-3, Paragraph under "HEARING LOSS", The word
"potential” as usued iere certainly indicates there has nat been any
proven permanent hearing loss decumeniation.
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30, Pape UJi-3-3. The word "assurme" in the third line of the last
paragraph is prominent and the ward "penerally’ in the last line
also is prominent,

a0, Page NI-3-1 Sccond full paragraph, No where do [ see the con-
clusions reached and set forth in this paragraph, supported or
Justitied.

A similar commenl s made with respect to the pargpgraph under
INDIRECT EFIECT". Apain, note the word "assuming’ in the
gecond sentence al thi paragraph,

g1, Page IT[-3-3. In the charl al the fop of the page the "double asterisk”
note indirates that one should Madd 5 dB to the avirage sound level
for intormmitient anise sueh as that produced by wiveraft oporations, "
Who savs a0 Y Whepre isahe justification ?

42 Pape iH-3-5. Battoan of the paoe. The conclusion indicnted by
this puragraph does ot relate properly or agree ot all, as 1 see
it, with the existing GalA standards of o contmuasus S0 34 limil
for uan &-hwr peviol

23, Pope D2 A0 The compents of Tablie IIT-5-2 at the top of the pape
Bk mecnication, The phrase "mast ey in the noie i
distupinpgty preaniing,

44, Page M-3-0 7. Fieet foll maraereaph, Note the worerd ":1s:S'lrmpTim'l:"'
aud the please Ueight lepd" 0 he sceand tast sentonens of 1his
parvarsph Toowhiition, e pluase Mitis ndoed venconable To
reconarerid an fef )y of Do dl e the my SN petidi e earty
ouidier rverape sownd Tevel” (enderseoving supplicd), points up the
faei thel thil vecommuondation is bused an assmmptions, capectations,
and caniceidee. T et the whole paragraph i 0 hypothesis and nnt
bused nn proven sciemdifie datn.

15, Pape M-, The First parapeanh indieates that 5 "choosing
suitahte teaoits . it appears reasonabie o bmije, "
Certainty such o chioee L6 ot based on seientille proven data.

R Page HI-2-6 Taost paraceaph. In e middle of ihe parmyiraph il is

staled thei o cesaorbie criterion vabine . L is 45 di " The
e} Yoo o this Tovel 10 ighly auestionabte hecause of Lhe
lack of surficient coientific sunporiing data, Alse the word
"assuming' at the bepinnoug of the last sentence is prominent

N TP
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47,

48,

49,

Page TTT-3-11. The first two sentences at the top of the page,

I am disturhed by these two sentences because it indicales that
the survey ol rezpondents to questionnaires can resull in
carrelation between annoyance and noise exposure, This might
Le true, but only if the survey questionnaires on the noise subject
arc appropriately worded and the subject properly approached and
presented by the questionnaire, This cerlainly was not true in
the Tracor Study. The questionnaire was 90 (o 85 percent
strictly "noise' oriented, Obviously this kind of questionnaire
leaves the respondent 1o focus entirely on noise and be lead to
focus entirely on the noise problem. The result can ofien be
warped replies, Thus, correlation between annoyance and noise
exposure cannot be made an the basis of such questionnaires,

Ior the same reason I quarrel with the last sentence of the last
paragraph on this page,

For the same reasons [ am concerned with the last sentence of
the first full paragraph on the page.

Papge II-3-11, second w1l paragraph, second sentence. The
phrase “seems reasonable' is prominent,

Pagelll-3-11. Regarding the third and fourth paragraphs, refer
to eomment 47 above, We are not familiar with the Heathrow
Survey, but we are with the Tracor questionnaire, We, therefore,
question the relationship between the number of complaints and
the number of persons highly annoyed, If the Heathrow Survey
questiomaires were anything like that used in the Tracor Study,
the resull of those two surveys are cqually questionable,

Page II1-3-13, sccond full paragraph. Reference is made to a

"55-case study described in Appendix II-IV, " I would submit

that a §6-case study does not give a very sound slatistical base
from which sound conclusions can be reached,

Page IIT-3-14, In the Inst senience starting on this page, it is
recommended that exposures to levels below 80d13 is considered
aceeplable,  Appurently it gives b dB more protection then provided
by the Occuputional Safety and Health Administration Aet of 1970,
Why should the recoammendation be more conservative than the
OSHA standards, particularly, as there is lack of knowledge as to
the aceeptable levels at this time,
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53.

54.

56.

87,

58.

59,

-10-

Page III-3-15, second full paragraph. Note the word "potential”
in the first line of this paragraph.

Page I1I- 3-15, The general tenor of this page leaves the impression
that there is no clearly established noise levels which distrub sleep,
yet 4 most conservative level is proposed without the benefit of real

proof.

We are particularly distrubed by the fact that the recommendation

that peak sound levels during nights be controlled by geparate
local hoise ordinances. This would mean that every jurisdiction

into which an airplane operated would be perrmitted to establish a
peak sound level for night operations. It would be impossible for
a national air transportation system to be operated under such
conditions.

Page 111-3-18, The 10 4B figure and 60 dBA figure set forth in
this paragraph are questioned as not being based on provable facts,
The phrase "will most likely cause no adverse effects" is
prominent.

Page 111-3-18, Second paragraph under "NATURAL INDOOR NOISE
'FLOCR!'", Note the phrase "are considered representative, "

My question "Considered representative' by whom and on what
basis?

Page III-3-17, Second paragraph. Tirst line please note the
phrase "it is reasonable to conclude"”. Where is the proof for such

a conclusion.

Page Il1-3-17, Third paragraph. The phrases "a typical house"

in the third line as related to the noise level "1 5 dB" in the fourth
line, indicates the kind of non-specificity upon which sound rules
cannot be based. In the second last sentence 'expected to produce’
appears, This again shows lack of a sound data upon which a rule

must be written,

Page I1I-3-17. Tourth full paragraph. The phrase "It is concluded
that" appears in the first line. Again where is the real proof for
sueh a conclusion.

Pape I11-3-17. The phrase "preliminary estimate” - the fourth
linc is prominent,
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61.

62,

63.

64.

66.

67,

68,
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Page I11-3-18. Table II1-3-6, In the first sentence of the table
the words "Estimated Number of People' is prominent,

Page 111-3-18, First full paragraph. Note the word "estimates"
in the first line, third line, and fifth line.

Page lI1-3-19. Note the word "'estimated’ on the first line of the
page and the phrase "may be the subject lo risk of hearing damage'
in the third line,

Page IlI-3-19. The last full paragraph on this page is full of
questionable facts, estimations, and apparent conjecture, The
information set forth here should not be used as a basis for
recommendations to the Congress.

Page I1I-3-21. This page consists of Table lI[-3-7, and is a
summary of many of the conclusions, estimates etc. previously
discussed. We, therefore, question the validity of the information
econtained in this Table,

Page 1I1-4-1. Paragraph 2. In line with previous comments, it is
suggested that the following part of line 4 and 5 be eliminated: "it
can be related to other more complicated methods in use for special
applications as discussed in Appendix JII-1."

Page 111-4-2, In the fourth last line, it is suggested that the phrase
"have a definite' be replaced with the word "may" and the word "on"
be deleted.

It is also recommended that the last full sentence in this paragraph
be deleled for the reasons stated earlier, i.e,, we need one and
only onc measure of aireraft noise for emissions, certification,
enforcement, ct al.

Page I1I-4-2, DParapgraph 3, As mentioned in comment 2 ahove,
it will be impossible to establish an average cumulative noise
exposure for individuals. There is no regulatory meihod to apply
a cumulalive noise exposure limit to individuals and enforce the
regulation.

Page IlI-4-2. Paragraph 4. As mentioned carlier we do not believe
that this conclusion is based on sufficient facts to be viable, The
same is true for conclusion No. 5 which follows,

11-34



69,

70,

71.

72.

74,

75.

76.

-12-

Page 111-4-3. The same is true of eonclusion No. § on this page,
and that of conclusion No. 7 which follows,

Continuing on top of Page ITI-4-4, Again, we point oul the
impossibility of continuing a national air transporiation system
with noise levels being contralled by local authorities,

Page T1I-4-4. Paragraph 8. As stated in previous comments, il
is necessary to use one measure of noise. That should he dBA,
and apply to all neise sources, emission rules, cerlification
standards, enforcement procedures, cle,

Page 111-4-4, Paragraph 8. This conclusion is nol supported by
scientific evidence, and certainly not by this draft report,

Page 111-4-5, Paragraph 2. As stated in several comments above,
the aircraft noise deseriptor should be used for cerlificalion,
emission rules, et al, in addilion to thase purposes sel forik in
this paragraph,

Page TII-4-5, Paragraph 4. Again, we feel that the oulside
cumulative noise expnsures tevej [g;, of 80 dBA, reccommendnd
here, is not supported by the facts available at this time., There-
fore, we do not concur with this proposal.

Page III-4-5. Paragraph 5. For the reasons set forth in comments
above, we do not concur with this recommendation. 1t is not
based on scientifically supportable facis,

‘Page 111-4-6. Paragraph 6. Again, lor the reasons set forth in

earlier comments, we do not concur with this recommendation,
It is not hased on scientifically supportable facts,

With respect to Appendices II1-1, ITI-II, TIT-1II and III-IV, our
previous comments have cffectively questioned the validity of
these appendices as noil being sufficiently based on scientifically
provable facls, Lut on assumplions, approximations, cte,
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July 2, 1973

Mr. llenning Von Gierke, Chairman
Task Group III

Alrcraft/Airport Nuise Report Study
Environmental Protection Agency
Room 1107

1921 Jefferson Davis llighway
Crystal Mall Building, No. 2
Arlington, Virginia

Dear Mr. Von Gierke:
Enclased you will find a cepy of the Airport Cperators

Council International's comments un the draft report of
Task Group ITI of the Aircraft/Airport Noise Report Study,

xéinccyci s

sident
Encloesure
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TASK GROUP III

AOCI Comments On

Impact Characterization of Noise

Including Implications of Identifying and

Achieving Levels of Cumulative Noise Exposure

For

Environmental Protection Agency
Aircraft/Airport Noise Report Survey

There is no objection to the use of a time integrated
dBA for single event measurement. There is also no
objection to the Lpy methodology to quantify cumulative
noise exposure. In the final analysis, it is a simpli-
fied CNEL measurement and is similar to the many other
systems now in use.

Qur quarrel is with the interpretations of the impact
of the numbered contours generated by the methodology.
There is a major objection to the use of the 80 Ly
level as a limit for health and the 60 Lpy level as a
leng range limit for health and welfare. These levels
appear to have been selected as a judgement by the Task
Group Chairman and the acoustical consultant to this
group without sufficient back-up data or studies to
support the recommendation. It also appears that studies
such as the HEW Study of hearing around Los Angeles Inter-
national Airport have been left out as they do not
support these conclusions., There is also evidence in
the Report that the levels were selected on the basis
of dats on an eight (8} hour stesdy work enviranment
exposure rather than the peaking type of exposure from
aircraft overflight. Abundant evidence exists that the
effects of these two types of exposure on people are
drastically different in toleration and auditory recov-
ery capability. Presentations at the recent Dubrovnik
conference clearly indicated that at this time there is
insufficient data to establish limits for health and
welfare purposes, therefore additional work is needed.
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The impact of many recent court decisions regarding
noise have also been ignored. These decisions are
beginning to define a specific pattern that camnot
be ignored if any proposed regulation is to stand up
before court challenge,

While we have been told that EPA will not try to set
tolerancz levels at this time, nevertheless, the levels
are in a published draft report, We state again that
the levels are without adequate scientific foundation
and before any levels are set, greater in-depth studies
are required. Therefore, we recommend that any figures
utilized by EPA in its final report to Congress be
submitted with a caveat that no clear scientific data
exists to substantiate use of the figures themselves

or the application of the methodology for purposes pro-
posed by the report.
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CITY OF LOS ANGELES

. ¢
o DEPARTMENT OF AIRPORTS
[T P ' 1) WORLD WAY - LOS ANGELES, CALIFORNIA 00000
e TCLEEMONE (213) 646 5357 « TEIEX 65.3411
-
i, fg;ﬁ
Rk

1oe iR AL

CLIFTOM A MQONE
BLALHAL MAKLLLA

June 29, 1973

Mr. John C. Schettino

Aireraft/Adirport Noise Study Task .Force
Envirenmental Protection Agency

1921 Jefforcon Davis Highway

crystal Mall, Building No. 2
rlexandria, Virginia 200640

Deay John:
This is th- final version of my lettor to
pr. Alvin . Meyer, Jr. I believe you had an

carlier draft which was incorrect.

Cordially,

-

((’ff"r( [t~
elift

on R. MoaQre
General Manoger

CAM:1ls

una.,
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CITY OF LOS ANGELES

' oay . ,
S \ DEPARTMENT OF AIRPORTS
van s .t \/ | ] WORLD WAY » LOS ANGELES, CALIFORNIA D0O09

\ onrama TELCPHOKE (21 646.-5252 « TELEX 65.3413
[‘i' . "W
oL \ June 256, 1973

L A INTARRATORAL

CLIFTON A KOORFE
GLNINLL MAWAGER

MEMORANDUM

TO: Dr. Alvin F. Meyer, Jr.
Deputy Assistant Administrator
for Noise Control! Programs
Environmental Protection Agency

FROM: Clifton A, Moore
General Manager

SUBJECT: Comments -- Draft Reports, Task Groups -- Airport Noise

. L L Y .| T T T Ve meemeeae e neemad o s
Weo hove COTCidaay revi1ewld the draft \.hupuu; S Wi wew @l BrUp FOPOTLS Gt

airport neise, These reporis are to be used as inputs into ETA 10 ad an
the preparation of the report to Congress reqguired by Public l.aw 82-574,

In general, I do not have major problems with the recommendations as a
whole; however, great care must be taken in the wording for feasibility.
safety, timing and financing to be sure that the reguirements of the Publi-
Law for maximum safety and economic and technical feagibility are mer
When consideration is given to Ly limits for health and the Ly, limity

as long range goals for health and welfare, preat care must be taken in.

the language of the report that interprets the standard so as not to deay
definiie conclugions on health and welfare effects until many more studic:
are completed and more definitive data is compiled. 7The Enviromnmenial
Acousties~--HEW study at LAY, as well as other studies around the country,
cast considerable doubt as io the recommendations in the Drafi No. 3 repo-t
of an Lipy 80 Yimit for health and the T.oee 80 Yimit for health and welfars,
The Dubrovnik meeting papers for 1873 further support the need for more
data,
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Dr. Alvin I'. Meyer, Jr. -2 B 26, 1073

Kecommendation No. 1a of Task Group No. 1 (Legal) that the RAA wouid
make the California State Standards of CNEL effective in Californin only
is patently unfair to this staie, is unacceptable, and in our opinion probably
illegal. As with the Ly numbers mentioned in the previous paragraph,
more supporting data is needed for the impact numbers used in the Cali-
fornia Standards, MAs you know, these standards arc unaer attack o lhe
courts with the ATA lawsuit and from all indicalions will piobably be
overturned. In lieu of this recommendation, I would like fo suggest the
following alternative: The LAX sound monitoring sysiem is capable of
being programmed to compute CNEL or Lyyy measurements. As an
experiment and in order to establish the efiects of proposed national regu-
lations on a major airport and the country, we would supply the data to
LEPA from the monitors in cither impact system that is desired, This
would give a comparison of the measured versus the caleulated impacts
and would permit an evaluation to be made of the overall land areas within
the various impact cantours., This would give valuable data that could be
used along with other data in the selection of f{inal numbers for health and

welfare,

We strongly support a refrofit program for all nou-Part 36 *ypr.s o. aircraft
operating into our airport hoth foreign and domestic. The program must be
programmed to be compleled by the year 1980 or before, The Fleet Noise
Rnie (WNTY staging of the nrogram is acceptable for managing the program
and selling he tlialog ol compliaies,  In this snauner, ol alrerall will

mect or better the Part 36 noise limits by 1080,

Financing of the retrofit program must become a part of the rule-making
procedure. Weoe have long advocated a one to two dollar charge per airline
ticket and a small percentage to be added to each airfreight waybill as a
means of financing the program., The charge is tiv icar Cxpensivoe way
(insofar as the user is concerned) of paying the cost and should b2 drapped
when retrofit is complete. This grant to the airlines should not be taken
into the airline accounting system and should not be capitalized,

In line with financing noisec costs, the ADAP funding to airports should be
changed to permit the acquisition of land and/or easements for noise ,
purposes under the program, Land acquired for noise is just as important
to the airportl as land acquired for approach lighis or other facilities,

We strongly support changes in flight procedures that reduce {light sound
levels provided there is no reduction in safety or operational minimums
for the airpori. The twe segment approach, the flap managed approach,
and the development of two departure profiles scems Lo be approaching
acceptability under this eriteria as a result of {light tests.  When proven
they should be mandated, IMowever, such regulations must be issued by

ihe TFAA,
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. Alvin 10 Meyer, Jr, -3~ Junec 26, 1973

In the matter of Night procedures, it should be made very clear that this is
an area where the airport owner cannot dietate policy. There are safety,
liability and expertise reasons why the airport cannot become involved in
the flight techniques of aireraft, While wo obviously will coordinate com-
pletely with the FAA and the aivlines in developing flipht procedures and
pointing out problem areas around our airports, the procedures must be
flight {ested and specified by the FAA,

The Task No. 3 effort o develop a single event measurement system and
a cumulative noise exposure impnct methodology is generally acceptable.
Obviously, more detailed study is needed, We would suggest that there be
ounly one health and welfare number and that this number be sclected only
on a preliminary basis subject Lo evaluation and confirmation pending defi-
nitive field studies around noise sources to determine areas involved and
additional scientific studies of the effects of various cumulative levels,

Airport certification for noise would be a problem with present procedures.
Noise certification can only be contingent upon the full completion of the
retrofit program to Part 36 or hetter standards., A staged approach to
certification could be acceptable if full compliance is not required until
after the tools are available to meet certification requirements such as
retrofit, flight procedures, funding of programs, and also rights and obli-

gn“nhﬂ AT ath WA A Ae aenll ne }n'qphf(\tov nvn rmoare olanvle Aafinad,
nirvono o L . - " maore o M .

1 trust that these comments will be helpful to you., If I can be of further
assistance, please call me.

(L f.(; [iees

s

Cliffgn A. Moore
Genejal Manager

CAM:BJL:sm
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25 KNOB HILL ROAD, GLASTONBURY, CONNECTICUT 05033
203 - 633-2835

Dr. Henning Von Glerke, Chalrman June 30, 1973
Task Group 3

AMreraft/Alrport Nolse Study Report

U.3.. Environmental Protestion Agency

Building 2, Crystal Mall

Arlington, Virginia 20460

Dear Dr. Von Gilerke:

I have attended all of the meetings of Task Group 3 and have
reviewed the Draft Report on "Impact Characterization of Noise
Including Implicatlons of Identifying and Achleving Levels of
Cumulative Nolse Exposure”. I have been famlliar with and
participated in the reasearch in this fleld for many years.
Our organization presents the following as our posltlon on
this subject:

1, Since the research in the field of human reactlon te noilse
overwhelmingly indicates that humans react to cumulative
noise exposure we support the use of a cumulative nolse
scale.

2, We support the use of nolse energy as the basis for
cumulative no* -~ exposure,

3. We support the use of a 10 dB higher welighting of noilse
during the sleeping perlod (2200 to 0700) than durlng the
daytime.

4, We support the use of Lgp = 60 as the criterion for ocuidcor

noise in single famlly residential areas.

While we recognize that the petting of a criterion or standacrd

of Lgy = 60 will not mean that the nolse in all residentia!
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Dr. llenning Von Glerke June 30, 1973
Page 2

areas will be reduced to tnls level lamediately we belleve
that 1t is well to have thls criterion established now and te

start work to bring noise in residential areas down to this

level as soon as possible,

3incerely,

{ oA
N _Q:_/______ ? \.J"V]./L‘:h-’
Jo M, Tyler, Exegﬂtive Director

| J
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COMNMICACIAL AIRPLANE COMPANY
O Box 3707 Svatthe, Washingtor 93124

June 29, 1873

6~7270-1-443
Dr, Henning E. von Gierke
Office of Noise Abatement and Control
Environmental Protection Agency
Washington, D, C, 20460
Subject: Boeing Commercial Airplane Company Position on Task Group 3,

"Impact Characterization of Noise Including Implications of
Identifying and Achieving Levels of Cumulative Noise Exposure, "

References: 1) Boeing Letter 6-7270-1-442, V. L. Blumenthal to
R. L. Hurlburt.

2) Boeing Letter 6-7270-1-444, V. L. Blumenthal to
W, C. Sperry.

3) Boeing Letter 6-7270-1-445, V, L, Blumenthal to
W. C. Sperry.

Dear Dr. von Gierke:

In response to the request made by Mr. John C, Schettino in his letter of June 25,
1973, the Boeing Commercial Airplane Company wishes to inelude only this letter
in the final veport of Task Group 3, Therefore our Task Group 3 letters of
April 2, 1973, and May 24, 1973, should not be included, References 1, 2 and 3
contain our position letters for Task Groups 2, 4 and 5.

In some of the Task Group draft reports it clearly states that the conclusions and
recommendations are the responsibility of the chairman, We endorse this position
and agree with it completely as being the only reasonable and fair manner in which
such reports could be written, Because of the variety of opinions espoused in the
Group discussions, and because generally no formal attempt was made to obtain a
consensus, we would sugpest that any inference of unaniraity of cuinion be

expurgated.
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Dr. Henning E. von Giexke 6-7270-1-443

We are deeply concerned about airport noise exposure and Group Three's ohjective

of characterizing airport noise. We recognize the need for, and support the goal

of, reducing aircraft noise exposure within airport communities. However, as
discussed in our refexrence 2 letter, all recommendations leading to the formulation
of noise standards must consider both the cost and the end result for which they are
created,

The Boeing Company has encouraged and participated in the develcgment of methods
for rating human respense to noise, Several noise rating scales hrve been developed
in an effort to account for both the variability in individual response vo a given
noise, and the multitude of different sounds to which people are exposed, Commun-
ity surveys have shown that noise alone is a poor indicator of annoyance. At present
no subjective scale, including the new L, unit used in this repoxt, can provide more
than a crude estimate of community resl?onsc to a complex sound, Such deficient
scales are not suitable for making major decisions and could result in costly
mistakes.

We believe that the method and responsibility ror allecating noise reduction burdens
or design objectives aneng varicus noise sources (autos, tracks, airplanes, construc—
tion, playgrounds, trains, evc. ) wiich contribute fo the cunulatve nuise level must
be defined. Only in this way can a manufacturer determme the exact criterion by
which his product shonld be designed in order to satisfy the established noise
exposure limit,

Sufficient data are noc available tu provide definibive maxinum values of noise
exposure, The potercdal umpact Lrom the establishment of o viaxinum acceptable
noise level that will protect the public health and welfare is 56 reat that all facets
must be understood. We suguest that a national research program to produce ariteria
which reflect the complex relationship between noise, the people's health and welfare,
and the economic ramifications be vigorously pursued,

It has been our pleasurza to parvicipate in the Task Torce zffort ane we reel these
comments will be of value to the EPA,

Very trulv vours.

ROEING COMMERCIAL
AﬁP LANE COMPANY

T \
%xmm&

V. L. Blumenthal
Director, Malse and Emiseion
Abatament Proosans

\

\
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General Aviatiot
Manufacturers Association

Suite 1215

1035 Canneelicul Avi, B,
Washlnptor, [2. G, 20008
(200) 246-8648

GENERAL AVTATION ANUFACTURERS ASSOCTATION

LA

COME NS O L
LIRAYT REPORT
Qln

LHPACT CHARCTLHLEATION OF NOTSE
INCLUDENG L LICAPION: . GF LOFHTIEY NG AN
ACHTEVTNG LEVIFS OF CURITLATIVE WOISE EXPOSURE
EO
EAVIVOHMENTAT. F16 VOHCTION AGENCY

ALRCRAFE/ATIRORT o058 REFOI) S1UDY
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The General Aviation lanufacturers Association has been pleased to
contribute to the work of Task Group 3. Specific comments on this
report are as follows:

1. The unit Lgn appears to ke reasonable and justifiable from a public
health and welfare vigwpolint. However, it is not clear how the unit
would ke used for establishing regulations. Indeed, an Lgp of 00
must ke related to existing or pending aircraft noise regqulations
before the impact on the aviation industry is properly understood.
In addition, as other neoise sources exist around an airport, what
preferences would be adopted in controlling the Ly, to a specific
nurber? It would appear that a regponsibility of Task Grocup 3 in
characterizing & unit and an allowable magnitude would ke to delineate
how these reccmmendations could be used in a practical. sense. GAMA
expresses its concern in this regard and respectfully requests
clarification from the EPA.

2. A considerable amount of work has been expended by GNA, other in-
dustry associations, and U.5. and foreign governments, to formulate
new ICAQ/FAA regulations for general aviation aircraft. These pending
requlations represent a sincere challenge in noise reduction and,
indeed, tax the capabilities of the general aviation industry. GAMA
raquests clarification from the EPA on the specific relaticonship
between its recommendations and the pending ICAQ/FAA requlations.

3. If it is assumed that explicit answers to items (1) and (2) above are
forthcoming, the questions arises as to the economic impact en the
avietion industry, as a whole, resulting from the Task Group's
reconmendations. The economic impact has not been addressed, even
superficially. GAMA recognizes that, in the time available to the
task group, it would have been difficult to obtain the necessary
information. However, GAMA believes it would be irresponsible to
endorse recommendations without prieor knowledge of the cconomic im-
pact on the general aviation industry. <Consequently, GAN requests
that the EPA fumish a ciear picture of the economic impact resulting
from the recomrendations.

GAMh endorses the goals to control noise for the benefit of public health
and welfare, and will cooperate Ffully in establishing responsible recom-
mgndaticns, consistent with the hezlbh of the general aviation industry.
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INCE INSTITUTE OF NOISE CONTROL ENGINEERING

K. Uno Ingord, 1973 Prosident
Room 20F-104

Mass, Inst, ot Technology
Cambyridege, MA 02130

2 July 1973

Mr. John Schettino
Environmental Protection Agency
Room 1107 - Bldg. 2

1921 Jefferson Davis Highway
Arlington, Virginila

Subject: Draft Report on “Impact Characterization of HNolse
Including Implicatlions of Identifying and Achleving
Levels of Cumulatlve Noise Exposure’

Dear Mr. Schettino:

Cn behalf o the Board of Dlrectors of the Institute
of Noise Control Fngineering (INCE), T would 1like %o extend our
hearty endorsement of the princilpal accomplishments of Task
Group 3 which are embodied in their report,

We find that the report contains an cxeellent and
balanced summary of the principal human effects of nolse,

Ve concur in the urgent national need for a single noise
scale for cumulative nolse exposure which can be applicable to
nolse from all orlglns, and we endorse the Toask Group's selectlion
of the Day-Night Averzge Sound Level for this purpose, This
proposed measure of nolse comblnes the best features of the
several complex measures developed during the past two decades
for assessing cumulative exposure to alreraft nolse with the
simplicity of the A-weighting which is utilized in the basic
sound level meter to account for the {requency characteristics
of a nolse. We feel that the A-weighting is suffielent for
cumilative outdoor environmental noise although more complex
measures may be appropriate for source nolse standards and
englneering purposes, Furthermore, since A-weightlng has been
in common use Over three decades, A-weighted sound level data
are avallable for almest &ll nolcco; see, far example, the
"Report to the Presldent and Congress on Nolze," Senate
Document No, 92-63, 92d Congress, 2d Session, dated February
1972, Report of the Adminlastrator of the Environmental Protectlon
Ageney in Compliance with Title IV of Public Law 91-604, The
Clean Alr Act Amendments ol 197C.

VWe agree that 1t 1ls essentizl to state a national gozl
for cumulatlve nolse exposure to cnable systematlic progrcss

i1-19
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Mr, John Schettlno 2 July 1973
EFnvironmental Protection Agency Page 2

toward necessary improvement of the noise environment. We
endorse the report's recommcndation that "... & yearly outdoor
day-night average sound level of 80 deecibels in residential
areas should, as scon as possible, be promulgated as the
permisalble limlt with respect to health alone.” In additloen,
we concur wilth the recommendation that "A yearly outdoor day-
night average sound level of 60 dB should be the long range
1limit of the EPA for environmental nolse quality In residential
areas with respect to health and welfare. ..." This recommended
long-range limit 1s conslatent with current knowledge.

Sincerely yours,

Lo /V:/%c(/ _
Uno Ingard ¢
President, INCE

UI:CFS
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DEPARTMENT OF THE NAVY
NAVAL UNDERSEA CENTER
SAN DIEGO, CALIFQRNIA 02132 M HER LY REFER TO,
WOL/RSG vy
2 July 1973

Dr. Alvin 8, Meyer, Jr.

Deputy Ass't Administrator

for Noise Control Program

US Envircnomental Protection Agency
Washington, DC  204E0

Dear Dr. Meyer:

I have been requested by Dr. Edgar Shaw, Prasidant of the dAcou:-
tical Soclety of America, to review and provide comments to yon on the
Draft Report of 1 June 1973 of Task Group 3 on "Impact Characteriza-
tion of Hoise Including Implicatiens of Identifying aml Achieving
Levels of Cumulative Noise Exposure’.

The short time available for raview of the report precluded an
in-depth study. I am, therefore, constralned to make my comments an
overview of the general aspects and basic philosophies embodied in
the report with particular emphasis on the conclusions and recommcnda-
ticons, My comments follow.

l. The basic requirement stated in Cencluslion 1, the adeption of
a common measure applicable to envirconmental nolse from all types of
sources is of eritical impertance, and the selection of Scund Level A
for this measure is in accord with recommendations of Working Group
§3-47 (S1) of the American National Standards Institute (ANSI), This
group is assigned '"Bvaluation of Nolse with Respect to Human Response™,
and its membership consists of the chairmen of all ANST Working Groups
dealing with noise which have a relationship to human response,

2. The use of Ly,, employing an energy-type integration of
sound pressure squared and time is fundamentally sound, and is alsc
In accord with recommendations of ANSI 53-47 (S1),

3, It must be recognized, as poluted vut in the report, that the
basic measures recommended have been shown to be useful predictors ¢f
first order effects on man. These primary effects are the ones which
I believe are capable of being treated in the current time frame, and
it is clear that timeliness of action is au essential part of the Noise
Contrel Aet of 1872, The report under dissussion properly utilizes
state of the art, and very appropriately identifies as sccondary, such
issues as tone corrections, Ilmproved welghtings, etc, These are subjects
worthy of research which may lead in the future to possible minor
revisions of sound ratings, but ave not of such impertance as to warrant
postpenement of action,
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X 4. in ddopzi?u Ly =i i Lomeal
malaon ab Lo Llie Tl Dallerl al
properly notes tnat the Lie Surucia e L0 oo
ant element ip the human responsce (Laarins foog, o,
annoyance , etc,). Research should e cornt ononal o
at least for speecn interference and bean iy lonl
ance in the time patters iu probably such oo o ke Lgg o odourvalive
measure ds applied to airverari nolse,  The wreas of @Rhoyanee , sleup
interfevence, and physioloplear effvccis Tau of wilch are o Taat fe
quantify) may be mors criticaliy depondent o cpeciiie tine p

of wvariability. The report quite propecly peints out loat control of
the Intermittent and occdsicual aulse vl short duraiiouw way roguoln
measures other than L dp - These alent be ooasieun sound devel, single
cvent noise exposure level, ece, [t is quive appeapriate thet thete
be embodied in lecal erdinances as stated on pae PT7-0000, partlou-
larly for comfort and sleep., Thim witl oesed olE0D ael o et o i
the future,.
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5, T helieve it iz important that wWihere Uie run:
"health" in the sense of dealing with hearing conusorvat
should also be given to the lesser known ~ffects o nal
mediated through such physiological effcctn as heart ra
pressure, ete. This is dealt with briofly in the cecdd
fHzalth kifeats of Noisec on page I01-2-14. ‘The ing
noise is held down to level:z which protact hoaring it :
that other health effects will cccur appaars To e o oy,
sation. Although I know of no data to the sontrary, 1L e

i eralthy,
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possible that patterns of rluctuating ol e way A
not exceeding 80 dB might posaibly produa s woveo Lot
nerveus and vascular systems. Apalu, [ belleve vl L

e used a4y an excuse to postpone avtion, bul 1% o cemlieier oo romad
alert to future findings.

6. The limits proposed-«Lg,, 80 4B an. o0 QL e 00 Lr el
chasern compromises betweun Lduwl and prociioalide oaie.

In summary, I belleve the Tash Pocoe o 1o
rimely document, well-coucelivaed tovard the onjectiver of Lie Lolse !
Control Act of 1972, '

B.oD. SALDS
BisAl:, ACQUATTOS, Al
TOMIINLCAT LG« L LS IO

Copy to:
Jehn Sebeoting




a DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
F WASHINGTON, D.C. 20410
*st,, 5
Yazy w

ASIETAHT AECAETAHY FORA
COLMUMITY PLANNING AHD MANAGEMENT

JK 29 1973

Mr. Jolm C. Schettine

Biractor, Alrcraft/Alrport Nolse Btudy
Offica of Kolge Atatesment and Control
Environwental Protactiocn Agency
Hﬁlhﬁ.ﬂ{;ﬁm, D. C. 20540

Dear Mpr, Schettino

He would like Lo take this opportunity to expreas cur jeneral satig-
Yaction with the work of LFA Taak Foree which was erganized Lo provide
recommendations for dealinz with the aireraft/airport nolass problems.
Unfortunately, we wers sble to provide only ilmited sssistance Lo
three of the Task Groups des to ptalf ahortezes and ocher preecsing
agnigementsy however, I an enclosing our general observationa snd
posltice on meny of the prelizinary recowaendations of the Task Forca,

Wa will continue to gurport the activitles of the Environmental

Protection Ac2iwy in the aircrefi/alrport noise progrum, end will be
bnppy to provide whatever ssaistance we can to the EPA in thia effort.

ss::i?/%//)
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Depur .ent of ihmaing end Ueban Deve tonmes
Cammenty cn

RECOMMENDATIONS ON T8 ETA vAZK FORCE ON ATRCRAV: FATFIC &0 HULBE FROBLE W]

HUD's ROLE IN NOISE ABATEMENT

It hag long heen AUD's policy to encouragy the creatisn and msintensags
of a quict environment. To further this goal, HUD issued, on Aupgustht it
1971, a poliey Circuler on "Noise Abatement mnd Control: Dopartmentsl
Policy, Implementation Responsibilitles and Standards.’ Thils policy
was promutlgated after several years of development, in sn effort to .Ul
£111. tlie Department's mandate Lo "provide a decent home snd & cultavle
living snviromment for every American family”, With tre issuwnce of ol
policy, HUD stated its conviction that "noise Is & major cource ol envi-
ronmental pollution which represents a threat to hhe sorenivy and quelivr
of life in population centers.” The policy rormuelized und expanded
exiasting FHA noilse regulaticns which had nesn in effect [or wau, yoac.,
and drew upon the work of saveral other agencies and groups and on 2
long standing and developing body of knowledpe in the ~rea,

The policy establighes nolge exposure policiws and stepisaras to be ob
served in the approval or disapproval of sil HUD projects; Lt supergede:

those portions nf evieting program regulations ond guidapce dzzuzentc
which have léos dewanding nolie exposury requllazcelil. Furtner, 1t 38

HUD's genernl policy to foster the ereaticn of controls acd standards
for community noise abatement and control by general yurpese ugencins of
State and local governments., HUD also requires that noine axposures an.
aources of nolse be given adequate consideration as an integral pert of
urban environments in connection with all WUD programs witich nrovide
financial support te planning. The policy eaphasizes the Luyporance of
compatible land uge planning in relation to airperts, other peneral wcd:s
of transportaticn, cnd other sources of high noise, and supports the usoe
of planning funds to explore ways cf reducing envivommental noise to
acceptable exposures by use of appropriate metheds, Reconnalssauce
studles, and, where justit‘iabie, studies in depth for noise control and
abatement will be censidered allewable costs,

Because HUD's noise standards are techknically specific in nature, the
Dapartment has publicshed "oise Assezencat Guidelines™, a manual to
vide HUD'a pernuhael and Lhe wendrad publle wilh 4 practlical mothadsle
for preliminary evaluation of nolse levels at given project sites. An
important facet of the Department's nolse control activities is a con-
tinuing program of sponsored regcearch intoe varicus aaspeeb: or the cuune
and aoffects of environmental nolsze, Typicnl of these 1 - geries of

Metropolitan Aircraft Noise Abatement Policy Stunies, funizd lointly oo
HUD and the Decartment of Transportaticn. This work was sumnarized and
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extenied in the form of & guideline menual, to help locallties plan com-
mindty growth in the vicinity of airpeorta. The mapual diseusses the costs,
benarits ard limitations of alternmative methods of neoise alleviation such
as ccmpatible land use development, zoning, and noise attenu ation measures
in building construction. Applicable to all type of alrports, it will be
used to develop procedures for dealing with & variety of local alrport
noise situntions. It slso contalns relevent information on Federal and
Stute programc to assist in echieving compatible airport-community de-
velopment. The manueel entitied “Adreraft Noise Impact: Flanning Guide-
lines for Local Agencies,” is now in printing by the Govermment Printing
Of'fice and will be given wide distribution.

HUD'= POSITION ON ISSUES RELATED 10 THE WORK OF 'THE TASK FORCE

1. Cumiative Noise Exposure

Y belicve that there is an urgent need to standardize a measure of aclise
exposure’ as 4 prerequisite to promulgating a national set ‘of noise exposure
gteniurds and implementing procedures. We, therefore, strongly support
th: wstivities of Task Group 3. The lack of what might be called u
"perteet" index of measure 1s no excuse for inaction on the growing prob-
lews of nolse abatement and control. Cur major concern is that any pro-
norad airawn M woige cagagnnent method he ~ampatihlc writh thasa cow dn oz 2
by thia Department in implemenrting the HUM noise policy, i.2., Composite
fMolase Raking (CNR) or Woise Exposure Forecast {(NEF).

Wi e in agreement with the lopg term goul of Ldu of 6C (NEF 25) recom-
wesdad In the Pask Gronp report though we feel that further clavificution
e necded,  Current HUD policy is Lo discourage residential develspment
hevond 30 NEF {tuongk come digerelicn is applied in certain cusas wheve
exposures ii: Lebweon LEF 30 ena bu).  The NEF 30 value carresponds
w1y to a2g Ldn of vid. Thus, the cwrrent wlleowable neiss exposure for
aosizted new rosidentiul construction is marginzlly higher than the

g term gosl recomaended oy the Pesk Group, However, we fully none

ang anticipate that tha EP4, with nhe cooperation of other Federal apen-
¢iou oand industry proups, will be suecessful in reducing nolse through
soorce and operational controls, so that noise raduetion from these astiv-
T will bring cwarent rvesidential copstruction satistying eviestning HIY
“ohordg owell witiGin tae Iong term onjeetive (Ldn or £0). 1v in important
sire thoft since naw construction rapresents the lony tern estab-
Gl e ey i oo Lo opasLiondlr oarcen, Inpleoasenbidiion of Lo
Azt Ls reqiiver dmmodicte action of the type HUD haz hzan metively

wtsie o dn Lhe Mall Lo yonon.
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We assume that the immediate goal of Ldn (45 NEF) of B0 is to be imple-
mented through source and operations contrels, building modifications,

and where necessary, condemnation and relocation, and is to be applied

to existing resifantial un-.s. We fully support such a recommendation
providing adequace relocation resources are available at a price the dis-
placees can afford (pursuant to provisions of the Uniform Relocation Act).

We are concerned, however, that noise lavels less than Ldn 80 may also
constitute risks to health resulting from sleep interference, unless
airports have stringent restrictions on nipght-time operations. The pro-
blem is exacerbated with windows open, as they must be in the summer .
months in many areas when adequate alternative ventilation is not avail-
able.

We suppeort recommendation concerning a standardized computer program for
ealeulating cumulative noise exposure. Further, there should be & stand-
ardized definition of data input recquirements and a central data center
which can generate contours of cumulative noise exposure for use by Federal,
State and local agencies in making land use decisions.

2. .Alrport Noise Repulation

We would endorse the recommendationsthat airport operators exercise thelr
auchority to regulate aircraft operations to reduce noise in residential
areas. The requirement that alrport operators predict operations and noise
expusure tv determine compatibility of efrport oreraricons with the adiacent
land uses and then take actions veo achieve a large. acasurce oL compatilitis-
through reduction in the noise effective size of the airport is an important
element in the total program to reduce girport-community conflicts. Deci-
sions on runway alignment, airport expansion and velume and type of aircraft
use are as essentisl to ameliorating and preventing noise confliets as are
the control of noilse at the scurce and the control and guidance of land use

development in the sirport environs.
It is understood that the FAA has the asuthority for requiring airport cer-

tification under existing legislation. That agency should therefore be
encouraged to take the necessary action to meet the EPA compliance schedule.

3. TContinuing Propram for Noise Abatement

We would concur in the need for a continuing Federal Program to assist in
implemeating a comprehensive national aircrafc/airport noise abatement pro-
gram. We would be happy to participate in those aspects of the program which
gre of interest and concern to the Departmentc.

UTHER RELATED T3SSUES

There are other probiems thac nead to addressed to further goals of the air
craft/airport noise abatement program; some of these are:
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1. National Alrport System Planning

A National Airport System Plan appears to offer a key to the problem of
location and expansion of airports in the Nation, and a meaningful docu-
ment can lessen the potentially adverse impacts of such development.

The long range plan could identify the projected kinds and volume of oper-
ations at specific classes of alrports so that there would not continue to
be the many surprises which appear to-develop fairly regularly following
the creation of an airport or changes in operations at existing alrporrs,
Communities in the airport environs would then have an explicit idea of
the kinds of airport development expected and could plan accordingly.

The National Airports System Plan should have a rational national focus
and not be only a compilation of airport projects conceived solely by
state and local authorities.

2. Modification of Airport and Alrway Development Act (AADA)

We believe that the AADA can be strengthened to insure a greater measure
of compatibility between airports and their surrounding areas, as follows:

a) Aircraft noise is not specifically addressed in the law.
In view of the growing concern with environmental quality
and the impact of the airport development program, noise
merits specific recognition. The law does not now support
the acquisition of land to be exposed to severe levels of
noisejconsideration should therefore be given to modifying
the statute to allow the acquisition of such land, by ease-
ment or ree <impie, as part of the airnorr devrplopment n-o.
ject costs. Inclusion of such a provision to cover areas
of very severe noise exposure is both desirable and necessary
to any meaningful solution to the noise problem.

b) The rules promulgated by the FAA for implementing the Planning
Grant Program under the AADA are not consistent with Section I1
of the Aet, Airport systems planning should be an integral
part of multi-modal transportation planning for the metropolitan
area, and should be handled by the appropriate public comprehensive
planning agency. Environmental considerations and airpart loca-
tion should be a significant part of the systems planning process
rather than & token after-the-fact issue in airport master planning,

MCE
6/21/73
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Moy 18, 19735

Dr. Henning Von Gierke
Chairman, Task Group 3
6570 AMRL (BB)

Wright Pattersen AFB
Ohio 45433

Dear Henning:

I have reviewed the Task Group 3 report und endorsed it
fully. It was a rewarding experience to serve on your task
group, and I feel confident that this effort will be a vital
part of the program to control airpert/aireraft noise.

To help with the final chapter report, I have annotated
the pages of the draft report with speecific cemments. I
regret that time did not permit me to go through the appendices
in greater detail end make comments.

In addition to the comments made during the May 11 meeting
with the other members of the Task Group, I am listing below
scme general points dealing with the report and the overall
conclusions and recommendaticns.

l. The overall approach taken in the report to develop
the cumulative noise exposure deseriptor iz geod,
and Ldn is an excellent method for characterizing
this.

2. I fully support the maximum exposure level of 80 and
the future goal level of 60, The report contains
enfficient data to support these exposure levels.

3. While the conclusions are clearly spelled out and
appropriate, they are long. Many of the supporting
details are contained in the body of the repor' and
need not be presented in the conclusions.

L. Conelusions chould state that the Ldn lends itasell
to contouring in the same way that NEF does.
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5« Establish a simple basis for comparison between Ldn
and CNR, CNEL, NEf etc. This could be in the form
of a table, graph, or nomograph.

T trust that my commenta will be of help to you and I
look forward to working with you further.

Best regards,
P
. 71‘-/#
{
Robert §. Bennin
Director, Bureau of

Noige Abatement
City of New .York

Enclozure
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GENERAL DGURMSE:, OF THE 2RFARTIVENT 0OF COoNMERCY
asthoaton, G 208G

. SUL 1831973

Mr., John ¢, Sehettino

Dircctor, Adrcraft/Aiyvport Nolse study

0ffice of Noise Control Programs

United States Envircamcental Frotection Ajency
Washington, D. C. 20400

NDear Mr. Schettino:

This is in veply to your wequest for the views of this Deparlment
soncerning the Envirommental Protection Agency Alveraft/alvpovi
Noise Report Study, 1 Junc 1973,

This study has been sulmitted for interapeney . riew in draft forn
and organized inte six Task Group reports. The study wvas wnderitaken
prrsgant to the legislavive dirvective in secnion 7{a) oY vha livlwe
Control Act of 1972 (Public Law 92-574), The Act diveci. the
Adminigtrator to conduct a study of the

(1) adequacy of Federal Aviarion Administvation [lipht and
operational nolse controls;

(2) adequacy of noise emisslon standards op new and existing
atrcraft, together with recommendations on Lhe retrefitbing and
phaseout of existing aircrafl;

(3) Implicaclons of identifying aad achicving levews of cumu-
lative noise exposurc around airports; and

i {4) additional measures availalle to aivport operitors and
tocal govermuents to control aiveraft noelsc.

The fuactions of the six ktask groups were as follows:

{1} Conzider legal and institutional aspects of alrueafit and
rpovt nolan and tha apportioanment of ttrhoriry hetwcen Tadeyal

+ ~
tate and local goverpments,

© 3

{2) Consider aircraft and alrpoxt operatious includiag,
monitoring, enforcement, safety, and costs,

3% Coashiler the charactevization of the impact of airport
comrunity nelse and ge develop a cumulacive noilse exposure neasune.
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(4) TIdentify nolse scurece abatement technology, ineluding
rotrofit, and to conduct cost analyscs.

* (5) Review and analyze prescnt and planned TAA noise regulatory
actions and their consequences reparding aireraft and airport:
operations,

(6) Consider military aireraft and airport noise and oppor-
tunitics for reduetion of such noise withour inhibition of military
minsions,

Iu order to assure that aach task group report received the technical
review appropriaste, the repovts were distributed taroughout the
Dapartment for coment, The coments which follow are therecfore
prepared separately and in relatbion to individual reports,

Departmental Coument

The Deparcwment of Commerce has serious reservations about the
adequacy of thils stuwdy as a basis for aireraft/airport noisc
regulations,

In general, we would stress that as these veports will be used
as the basis for EPA's inicial proposed repulations of aircralt
noise and sonic boom which proposed repulations EPA will submit to
the FAA, we find the cconomic cost/benefit analysis extremely
inadequate and strongly urge that a more detailed and teelinlcal
analysis be cad.reaken prior te the development of the initial repu-
lations, Specifically, we question whether the costs of compliance
have been adequately welghed ewnd whether the technolopical foasibility
has beep accurately measured, taking into account adequate saflety
factors,

We note also that section 7(b) of the Noise Control Act of 1972
requirves EYA to sulmit such vegulations "as EPA determines is
necessary ko probtect flie public health and walfare" (Imphasis
added}. This study decs not deal directly wilh the subject of public
health and welfiava, Therefore, EPA still wmust establish that chere
is a need to protect public healtl and welfarce Lrom aircraflt/alvport
noise. Only aftex having established that veed, ean EPA bepin

PR TL VTR PO -~ 4T v A mded e AN e b - omowr Tl
— R e il A ST Y R S vt TERN Ay Sy )
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bealth and welliare reqeivementa.

Touk Group 1 - Legal and Institutional Analysils of Airvceaft and
Adrport Moise and Apportionment of Authority Betweon
Faderal, State and Local Govornments

Geueral Comments

Thwe Task Group wis chavped with the fellowing Laska:
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3.

1. Clearly setting focth the existing Lepadfinc o talional
frameworl for alrcralt/aivoort nnise control, including 111 Tevels
of povernmoat,

2, Tdeatifying copstralnts and shovteamlungs of the existing
tepal/institutional system chat may bue impeding the fmplencentatbion
of available solutions,

gtk ionid

3. Making recomnendations for structuring of legal/ing
changes thal would lacilitate an accelevated and canprobensive
solution of the aireralt/airport noisc problem, both by actions
within existing autherities and through lLegislative chanpes,

It would appear that the Task Group did a comuendablo and
therough job in tasks 1 and 2 above. It is ohvinus that in awn area
vhicl dmpacts o wajor industry in several dillevent ways, any rocom-
mendations tendeved, L.e,., Cask 3 above, will Le eontreversial,
however, the approach of the Task Group appears to be Loth weorkmon-
like and well weasoncd,

Specific Corments

_Lo Levanl:
0 ideved, i1 s of Nuise on
dfore, u,_ 1-3-2

1. iterion 1: Fromote Adequ

ALl the factors listed in subpoint () - Jdirect health and
welfare of fecrs of noise - and subpoint (b)) - sconomic and social
impaets of noise - ave negative ones.  I{ the only effcats to be
considered arve detrimental ones then obviously any conclusions reached
rill be negotive,

It is our conteation, and it has been peneraliy rvecopnized, the
"publle healeh' ds licdted vo physiral and vental wellehoing, while
"public welfave" encoupasses an extromely broad range of factors.

In relatden to aireraft/airport noise, consideration of "public
welfare' should inelude sueh factors aus the cconomic bLenelits to our
naition, its individuals, and business, af aiv transport and of ajr-
craft mavufacture, It should also iuelude the convenienre to

individuals of air tyansport and local airpovis, and the ccovomic

advantaze that location neay an aivport provides a town in attraetiup
industzy.

Factors such as thogse listed above should be Ineluded in the Llist

of vrumples parenthesized in L(b) so ehat & valid consideration and
balancing of the effects of notse on "public welfave" can be reached,
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Z. Comarison of the Presont Legal/Institutional Seheme With
Tdentified Criteria, p. I-6-2

In its discussion of this matter, thv Task Group points out that
prior to the adeption of the Noise Control Act of 1972 anendmoent,
011 of the Feeeral Aviation Act did not contain the words "public
health amd colvarea™, but rather was aimed at providing relief from
Mmmecessary noise’, which accerding to the Task Group, supgests
Ye focug on the issue of vhat level of noise can be abated in an
ceconomically reasanahle and technelogically practleable manner. The
Pasl Group heport continues "FiYhe 1968 Act did not cxplicitly require
a vonelderation pr balancing of the demands ol public health and wel-
fare Tor a quicter covivonment on the one hand versus the ccanomic and
tecehnelogical feasibility of dinstituting abatoment medsuies on the
other."

The fmplicztion o0 this language, coupled with materinl whieh
follows it on the next Fow paper of the Report, is that the Holse Con-
trol act does requive such o balancing of demands.  We would viperously
disagree wvith che underlying assumption that "public welfare" 1s some-
ghing separate and apact frem ccovomic and technalopicnl factoru, We
refer to our previous discusslon (point 1) of Ypublic welfare' and
strongly urge this povtion of the Report aond any etbers wlerein this
intceyrate agsuwaption appesrs, be redrafted,  The concept ol public
welsmee is in fiaell o balawend concept « to arrive at & delinition
icdal imd

ol public weliove 4t 2o nocescary toe bDalance both benc?
1 K

detrimental Yacoars of the subleer satter uviader considevation.

o Alrerall

fegulakiory Lo For

S Apirlient s of
I-6.17

Reroamonib il fon 5

The forewerdinticon provise s thee:
oo oIt Dw o wecommended taan all ULS. repulacions reparding

afrerall neise be apenlicd aqually to all sircrafe opexating
inte U5, adrpovin, Whie dncledes rulos of nireort propri-
ctorg adopted pursuant to achievement nf theis unplementation
plans under the proposed alrport nelie repuletlon,

aifa of alreraft havdware, when adeguate

Mheparding the
wlavds ove established {e.p., Lor vecrolit,

o

intevnations

oo Lowaty oy vype eervificaticon) vhiech are oimdlaw
to or wiich hove subsrantially equivalonn ef feat o MG,
romntationn. S v S T R A S N TR )

Lo the exter: foreisn-cowned aireesst
| Virls Qe prowvided -
y owtive complianes wich nheir

e mthmelnads cor YOS, enmod alverake clat conpily with
canfvalont Aroavican veaalation, The purpose fs to pre

I o=

T e et T of e ivalonl mecsorement proscdures,
i B Teedlt d anbstanlially wnchaneod Shovohy.t
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We strongly ondorse this recommendation,

Any exemption for foreign aireraft would have the effect of
imposing a cost penalty upon United States alr carriers engaged in
intérnatieonal traffie., This would sexiously affect the nation's
carricrs' ability to compete with their forelign competition carriers
and impose a non-tarlff trade barrier on thisz important industry
which is already in an extremely precarious financial state,

Purthcermore, any alreraft/airport nolse regulations which arp
evantually promulpated would be effectively impeded in thefr ability
to protect public health and welfare 1f foreign alrcraft need not
comply with tlese or equivalent noise standards.

Task Group 1I - Operations Analysis Including Monitoring,
Enforcenent , Safety, and Costs

Hajor Comments

1. The report is wrilten clearly and is organized well, Its
conclusions are explicitly attributed (p., II-v)} to the EPA rather
than to the task group per_se, thoupgh the title page could make this
celearer,

2. The text gives both sides of points in dispute, This Ls
not quite &s true in the sections on Conclusions (I1-5) and
Recommendations (EI-G), which may be the only sections that people
will examine, These scetlons sheuld thercfore refer the reader te
the balanced discussion on II-4,

3. The Cost~"7{{zetiveness coaclusion (p. II-5-3) requires an
assoerition, novherc made explicit, that the cost of noisc is much
neaver to $100 {or more) per pevson, pew year, than to $10, Thia
cost refers to persons in the "Ig, = 65 area.," So'erude nn approach
is clearly suspect--if a noise reduction vrocedure shifc: Mr, A from
the Ly = 90 contour to g, = 20, and Mr, b from Ly, = 66 to
Lia = 04, these two events are "seorod™ the same, and there is no
argument Lo dndleate why sueh discrepancics might "average out,"

The assunption (p, LI-4-7) of unifommm population density is, of
cenrse, suspect, though te an undeterminable degree amcliorated by
the "eorreation' noted near tiwe bottom of the pape.  An upknown error
is introduced by dealing (p, TI-4-1) with an "average airport"
vather than attempting pone degree of further diseggrepation; clearly
disaggrepation to the level of "all individual major airports" would
have involvad an impaseible amount of worl for the Task Group, buc
perhaps some intermediate scance would have been feasible, At any
rate, nowmal prefessional praceice in cost-benefit analysis would
call for sowe "sensitivity analysis" to supplement the "point
eatimatos® M. We believe EPA should commission a more detailed
and sophisricated version of this nececsarily hurried and ad hoo
cost=benelit analysis.,
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4. Yer another difficulty iz that the noiske meanures caployed
(Ldn, NERY ave larpely of the nature of conscensual arvtifuects cather
than "lerived quantities''--they combine relevant factors, but the
made of combination is sulficiently arbitvavy that nwmerical meaodpu-
lation of these weasures s indices of "noisce dnpact" is alwvays cause
tor discomfort, This ceomment, and that in (3) above, dees uwet mean
that: the Task Group could have hoen oxpectod to invent sivniricaut
new methodology or ko gatber significant new data,  Bui thess comment s
do peint up soma of the wultiple uncertaintics in the cost-boepeljt
anlysis, uncortalubics which wight haove been wore explicitly wvoted,
and also used as o reason fov tewpering the conclusion emerping Lron
that analysis,

5. The discussion of the effectivenecss and necessity of
mondtoring (pp. 1T-3-12 ££,), and the arsociated Linding (p, LI-5-3,
top) are bascd on opinion and (rocessavily imperfeet) reeeolicertion of
experience. We bhelleve that experimentation on this topic Is lilkely
to Le fyuitful, and should be considered.  Move goenerally, the theme
of planning to observe and learn from cavly elfurls is disturbinply
ahsent,

6. WNoisc certificarion for aivperts, and grants to A/P's of
uelaced pownrs, are very reasonable, but sbill leave open the uestion
of what criteria and policies the FAA Il follwey in deciding vhether
or not to cerl:ify,

7. Principle #1 p. IT-6-1, The Neparcment vvishes to state in
the strongest terms, iks disapprovel of thin type of analysis, TFirstly,
the whole purpose of this study is to arviwve ar some ider of the cost
and technolopicaol feasibilivy of contrels and noise abatement pro-
cedures, Secondly, the, concept of publiec welfire demands a balancing
of the costs and benefits dnvolved in Yheducing noise, Thixdly, it
should be evident to the most casual observer Lhap many standaxds
Imposed by the Clean Air Act have not proven cither reasonabla or
achiievable amd that the impogition of regulations without basis i
unworkable, Finally, while regulations based on achiavable contyol
techinology way in fact act as an impetus to new techmological develop-
menks, new toechnolegy cannot be manufactured out of whele cloth in an
attowplt to meot unreasonable regulations.

Technicel Comvonts

1. Page IT-1-3, bhottom: Text notes that "safety" is an elusive
judpanental quantity, "Teonomic reasonablerasc,” c¢itoed on the same
pipe, Lo oven wmove difficult to ascoss, .

2, Page 11-2-2, para, 3:; This unexplained uniqueness of treat-
ment for Natlonmal Adrport will cerfeinly scrike the reader. Tf no
spuceial effoxt: was made to use this special situorion as a test-bed
for information-gathering, thav is a real pity,
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3. Yape 11-2-5, para, 3: To ausert that an eperation ian safe,
IL done ‘enactly vight, evades the basic quostion.

A, Page 11-7-8: Heaing of (104)? Bottom of p. IT-2-5 indicates
’ "neuyr 10" rather than "»>10% ig intoended, Page 12-2-9, 2(a): to
103110,

5. Dape 11-2-11, vop pasel: "Acclerate® should be "Aceclerate,'

6, Page 11-2-15, para. 3, line Y: WHO procomputes apd transmits
Lhis fipore?

7. Page 11-2-17, para, 4, end; Close parentheses,

X

Para, %, lines 3-4: A velference shoonld be given for this appraisal,

8, TPapue 11-2-26, parva. 1, lines 3-4; lasis for estimite?
say that of Figure 1T-1-2,

9, Page 1i-2-30: Mrefor Co see lifo-eycle costing of the
cquipment.
10. Page I7-2-31, pora. 2, lines 3-4: This should net be

dismissed out of hund,  The seader who shoves this view could e
placated by o roierence fowuard te the hotten of p. IL-4-7.

1L, PTape IT-2-34, para. 2@ Text ccems to be presuming quite a
lot, ’

12, Page 11-2-36, para. 1, Line 2: "It's" should bhe "lts."
13, Pape 11-3-4: 'This and Figures IT-3-3, 4, 5 lack references,

14, Page 17-3-5, para, 5, line G: as a criterion.

15, Page 1T-3-16, para, 3, lines 1-3:; PEvidonec?

1. Pape 1T-4-G, option 2, line ?- Veduction" should be "education,'
7. Page 11-4-7, end: DBasi ?

8. Tage 11-0-2, 1ld: Recommend to whom?

Taslk Group 133 - Jwpact Chavactrerization of Noise Tneluding Implications
i _1dontiFyinge and Achicving Loevels of Cumulative

Nod se Yxnosure
LR he BanQsuire

Gunerl Comuents

The rrearsient of piveraft neise as hut one companent in the over
a1l poise coviremswen® has boen adeosated by those at the National
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Burcau of Standards working with noise programs. The cmployment of a
weighted sound level measurement and the use of an "average sound
level" concept for cumulating nelse cxposures also appears quite
reasonable for the stated objective.

Task Group IV - Nolse Sotirce Abatomont Technolopy aud Cost Anulvois
Including Netroficging

Our comments on this Report are addressed only to Scetion 1V-4,
An adeqguate roeview of Section IV-4 1s nob possible without aluo
reviewing several of the reforence docwments noted in tho cext which
were not available to us. Thereforve, we offer only a Lew gencral
comment:s and poink oul some specifit polnts in the Section that should
be clarificd and considerably strengthened before the docwment pliays
a significant role in dacisions on how and when to carry out noise
reduction programs that consme billions of dellars of the nation's
resources,

Genceral Conmtoents

Section 1V-4 at best is no more than & bepginning attempi at a
tentative identification of the costs and a few ether variables
involved in approaches to cope with alvcraft and airport noisc. As
an academie discussion of a pressing problem it Is a concvribution,
lut it needs considerable shoring up before beinp used In making far-
reaching policy decisions,

While the documont dees give some estimates of couts and effcc-
tiveness, it provides no estimate of public benefits derived from a
reduction in noise level and leaves many dmportant cost questions
unansvered., Tor example, how much betiter off would mankind be with a
reduction of 45 to 40 on the NEF scale, er by protecting cvery person
exposed to Lg, = 60 or greater? What financing has been developed?
How will the airlines, aivports and communities rvaise the money to
pay for the various stratepies and how will this Likely affect other
desirable programs?

Specifiic Points

1. On pape IV-4~1, the document identifies the null strategy as
sne In lilch. "uu airerafl/uirport neise roeduction propram is undow-
taken,”" Bubt on page IV-4-2, "che null case' is deseribad as a
"da-nothing source treatment stratepgy" Invelving several Ysituations.!
Of the four situstions listed and analyzed, only the first, The Cost

of a Judiclal Altcraative, scems a really do-nothiung stratepy. the

other tiree are definite, positive action programs with signilicant
elffcets on the operations and costs of airlines and on ecommunitics and
the costs of ajrport operatien. ‘'this conflict needs Lo be cleared up,
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2o AR Lhie top oo page oobedy Lhie doo aent ol inelen porloroaa o
poving thad "mapht D cher vl eel soae R oL ot nhd renin oo
modiffeation ol Fhe vocenen L exisodngy mor oov becd S8 adrecat with

advanced wolse sochmodany onpin y

I O B S ST UL

reference s waae Co Upolonbedl 1eaa orednSCivily ol rorEat i e
vhich econld result from chanves in peslorpinee, weiphc, or facl
consumplbien,® This vidses Uhe questoon "With L Yo fannedt ajeoss
perfarm hetreor or vorse than theilr woawd i ied counterpaetu s i
documant shovld give an answer to rols guestion,

3o Also on pope TV=4-2, the dutoaent says Uhing "he sobesgoe o
toxt will Juvestipale the exaetonce ot o dedinite mashiel fncentive o
move foresrd yith on adrpere noise veduction proceon and delimears
the perential {inaneial, cconomic, social, and euitural dislecation.
thot way result if a national noisc roduction pivslam L not
implemented,” o say the least, it iy very difTicwl o bind winre
Lhese factors were treated at all in che docuancul . This, despitc tl
elear and full treatment chey shonld vececive i 2 decvnens ontensin i
to b used to support importent poliecy deci«sions,  indeod, on fnces
gation of Yfiuaneisl, economie, social, and evdivoatb dislorarion,™
a4 Important part of any bonefit analiyveis which s so Fotally fackic
it Section 1V-4,

Lo O opaee IV=4-15, the doctumenl sapys aiv carpe shipeeot. oo
be placcd in thyee distinet cacepovies and pgives e First one au
"reutine planned traffic that could be diverced Lo surfacoe t
Lion because it is not perdshable,” The «description of this cnic
wvould be acceptable if it had stopped wich "routdnoe plamus rrasd
But: the remaining modilyving phrases maice it extrencly wisleading,
With averape fredight revenue peor ten-mile of ncuaviy 23 conts fo
and 8.2 and 1.6 eents, respoctively, by ocruck and woil, U vonld nos
ke practical te ship by air, "rraitfic that could be diverted Lo
suriace transportatioan®, Some trarfic conrot be diverted to seriaco
transport without increasing total physicad distvibution casts, ot
that wost likely is why the shipper sends it by air in che fivst pio-
This point is made as an Lllustracien of the laek of reality and oip o+
in other analyses in this Seceion.

5. The decument gives anobler caregoiry of air cargo as "voerpeosy
traflie which in unplannea and hichly fime sensitive'. Then on
page IV-4-la, after no analysls and alver piving na facts, il cone
cludes, "“Therefore, a Tew hours' Wdueley in most ‘emevieneyt teaiiic
regult primavily in incenvericuce, woll spodlapge’., Yo angeest bhot
Tacue demands both move facks and nore aualyusis, :

Loid

Somorgeney’ air shipwents ave made to mect particular market arvivai
times, Lo repalyr exponsive equeipment, ard to keep production on
schedulie,  Hoeme cmerpeney shipments are made to save lives., Theg, o
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Cow hours' delay eould momm nfssed sales, excessive down-time for
capeusive equipment aud meachinery, disrupted production sehedulon -
all of whieh virige cogts -~ Ad In some dnstancey, possible loss of
1ife, These aro the matn rettons were analysis is needed,

fo, A vled Lo weakne s T the docament do dindieated dn item M0,"
ol the Lop ol 3 W-4-15. This irem supgests chat the only counge-
abont Ly loss of revenuc to the airlines. We
fwportant €s the impact on shippers and thoe
duewaznt hardly acalvzes at o all.

Task Croavps Vo« Noview and Analysis of Present and Tlanoed FAA Noiso

V] = I-j_i,]';t apry A
rur_ieducticn Without inbibiti

Couneral Compeals

We would highlinke the Lotlowing pozants:

1. It is estivntad that che systom cost to implement the Te
Groups ' recomnenudi jons would vetal $3L,0 - $42,0 billion, This
fisure 10 brei g don $21 - &3l.3 billion for charpus
in dand use, 85,0 million for aircrvaft cnpioe retrafittiug,

G091 ,0 eitlivn wernlting from dnpenltien oo Llight curiews, and
SL17,6 willion e taf ol airerefl operaving proceduies

sary vo achicve a v vnioy suise levels.

I RTEN LHEd

AuLtion Lo oden

2. Whiu wwwy woell be beyond toe {inancing capability of thao
aviarion ivdustry. roreca cf adrline tratzic indicate thai dv will
continue ta cupaw! ol o hipihc rate and the adivline industry will neod

to spead ware than 527 LITLion during this decade Dov now aivevafn and
related gpromed cgus) t, e industry will nead to raise these {omds
primarily theoueh additionnl cquity and debt since prasent and
projecred levelu of curnings will ot provide sul{jcient capibal.

fove o yipdlar probtem in obtaining the dovelops-

PR
R

Alpvrant vl a il
MANT PGHUS Te plroea Uooproguene Tecningieaily vunsciuus 't driial Do dad
copiacs, since Shedr higly debo/oquity ratio makes JLopracieienlly
sapnsible Lu atteacl outside duvestmept capital.

300 the allbed con ol the proposed repulations, videl mav or

et oachivee o real peduetton iy noise nuder eondftions of §Lighe
ety and cconomie poeboroapee, will be prohibicive for Lhe indascry
Lo ahaarh, Tinee «,'L"\r“, 3R ‘3'”.0 tn -\::/I?..U )li'.*if’”; vhen auded to
o s ed sl 0y RO on vo meer deuwdd, covol Ul

;
Sovvese st ponenditune 8 by niviines  oadveragr

i g

VoY
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mariud gL ard afvpoerh o Lopor TR TR ER Y| e

. SpItlion woarly which e onen o ERO et e e o
Industey with avabe ol el ol than by b o Loatted e
Elie €A1 s My faje md e et araalt ol

.
Industy Vi

T concludin g e owivlo U Tiew e a0 RIS - ciob e
been recelved o industry eoelooioan, W tabe e ponitIan s Phise podes

1, fthe reperin cvoepreceat Ll opinion of timnen nd e
ot Loty Meopsonnua'™ yeporis aa Taboled,

2, The veporls do nol precant o bedaneed wpoecnantation of o]
viewn,

3. There is an abzenee of an adeceate ey edon o0 the
amount of worls on theoe subjeere in the Yook decad ) vy of Lh
approceines advoated Do the ocoperbs b e Thcsmdat ovey Pl e
for varier cawplefely dovnnnted aaloty oo colbnae res ang,

S, Unifid repuiation of the airlin VR B FRL SRR A
Government ds essential, any jurindisriens or
alypari epewctors should Lie subjecs oo vhoa 1,

5, Alcheuph Conproesn ddveer a thar o

aocvmilative nolsn evpasuye Tevel boovnde HE
has, du foct, dochined o cuaYavive noise coposurs vethed nod vesone-
wended cpecifice prable levels,

6. There ds no apreoonenl, suppartoed
cumt lative nedse exposure Fonoala sen foo
report or that on gy of B0 DUA 4o the o).
prescriled,

Thewe i no adogante basin (o ectebliich Fiva neine Tovel
For Miealch ond wolfare® purposos,

G, Whalever voine wodsavosent seoncsd io vered, or vliniever
crzatfayive noioe sute forvain L odetoradued Lo be apprearicd e
must. boeoarevhable Tow yopulavacy ood enforceseopn pos o . buc

el aaril dn el Croup Toyeport Jdover fiv theae
redqulvenants,

Y, I B sheuld annmmee 2 Tealth relaved poade lTindn, chils
corld reeowie the beeds for civil elaine for allepod poroons
tntarias Trom oll sources of noise,

.
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38YS Lakewood Houtevardd  Loag Hoach, California G080}

C1-25-3787
June 29, 1973

Mr. Henning von Gierke

Chaji m..n, Task Group 3

Office of Noise Abatement and Control
Environmental Protection Agency
Crystal Mall Building 2

192} Jefferson Davis Highway
Arlington, Virginia 20460

Dear Henning:

We have reviewed the June 1, 1973 draft report of Task Group 3.
Attached are a number of comments both relative to the report
and relative to the operations of the task groups.

We appreciate the opportunity to have participated in the activities
of the task group and also the opportunity to have our comne nts in-
cluded in the final report.

There is a tremendous amount of data in this report and the time
available to review it has been short. We may well have overlooked
some key elements of the report on which we should have preferred
to comment, Under these circumastances, failure to raise objec-
tions to any particular element of the report should not necessarily
be construed as an endorscment.

We will take this opportunity to compliment you on having performed
& minor miracle in getting this report together considering the
complexities of the aircraft noisc problem, the widely diverse views
of those invelved in the problem And the very short time that was

available,

Very truly yours,

v S 4

& &l ) i

A, L. McPike

Diraclor

lndustry Association Actlvities
ALM:ab
atk.

.
/

RICOONNELL DOUGLAS
H-72 CORPQRATIGN




SAttachment to;
Cl-25-3787
June 29, 1973

COMMENTS ON DRAFT REPFORT FOR TASK GROUP 3

We agree that it is vital to establish a consistent basis {or evaleating com-
munity response to noise. We cannot disagree with the selected concept of

a yearly average cumulative noise exposure level, We endorse the concept
of evaluating the impact of aircraft/airport operations using an equivalent
noise lavel measured at the location of the listener. We support the choice of

A-weighted sound pressure level, in dB, as the preferred noise measurement

quantity,

The draft does not discuss the issue of the possible adaptation of people to
noise, Evidence available to us indicates that some people do adapt to high
noise levels over a period of time and that this adaptation affecta their response.
We feel that the report should discuss the changes in response that occur due

to adaptation.

We support most of the conclusions and recommendations, We are not con-
vinced, however, by the material presented in the draft that appropriate
choices have been made for maximum permissible cumulative noise exposure

levels (outdoor day-night average sound levels),

The information on speech interference does not seem to be applicable here,
If an Ldn of 60 dB was the result of an unvarying background noise level,

then the concept might be applicable. In the casc of aircraft noise, however,
there are many notce peaks during which-speech communications can be
difficult or impossible, The average speech interference level would probably
8till be such that speech communications would primarily be rated as accept- '
able,

The selection of Ldn= 60 dB as 2 long range goal from the viewpoint of annoy-
ance seems to be completely arbitrary. On the one hand, it seems questionable
to accept a long range pgoal that admits nearly one out of every four people

will be highly annoyed by noise., On the other hand, the level selected leads

to such large impact areas around airports that practical considérations will

probably rule outever achieving the goal,
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Attachment to;
S1-25-3787

June 29, 1973
-2 - Task Group 3

6. Correlating the data in the report dealing with percent people annoyed and
with the number of people exposed to various Ldn levels indicates that
about 70 percent of the highly annoyed people reside outside the Ldn 70 zone
and that only about 2 percent of the highly annoyed people are inside the Lgn
80 zone. If this interpretation is correct, we obviously do more good for
more people by minimizing the noise of aircraft farther out rather than quite
close to the airport. However, by implying that large arecas.around airports
are completely unacceptable will ensure against the general acceptance of
the concept. Therefore, it is urged that the recommendation for the 60 dB
lonpg range goal be coupled with recognition of the practical problems and

great costs involved in achieving the goal,

7. We concur with, and support, the position presented in the letter submitted
by the Aerospace Industries Association relative to the Task Groups operationa

and reports.

H-74
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APPENDIX 1

LIST OF REFERENCES AND MATERTAL NOT PROVIDED
IN THIS DOCUMENT., THIS MATERIAL IS AVAILABLE
IN TIIE PERMANENT FILES OF TASK GROUP #1.

Mailing list for TG3.

Letter from Robin Gegnuff, dated March 2, 1973, concerning noise [rom operations
at Doston~Logan. EPA reply dated Mareh 12.

Draft text on "Noise Exposure Units, " dated 26 February 1973.

Report of World 1Tealth Organization on * Urban and Occupational Neise' (WIIQ/011/
73.12) dated 13-17 Dec 1971,

"House Nolse Reduction Measurements for Use in Studies of Aircraft Flyover Noise'.
SAE, Inc., document ATR1081, October 1971,

Testimony of Mayor Merle Mergell, Inglowood, California, presented to the Aviation
Subcommittee of the United States Senate Commerce Commitiee, March 30, 1974.

Comments of the Honorable Mario Binggi to the U. 8. louse of Representatives,
28 Teb 1973, published in the Conpgressional Record, March 1, 1973, page E1149,

Draft Text on "The Meaning of the 'Public Health and Welfare' Pursuant ic the Noise
Control Act of 1972" by Richard Rice, 23 March 1973,

Letter from Ruth and Walter O, Bahler, dated 26 April 73, concerning noise and
sofety problems of "touch and go" training operations of Moffett Ficld. Also letter
reply from Task Group 1 chairman, dated 4 May 1973,

Letter from Randelph Subregion Community Council dated 16 April 73 and letter reply
from John Schettino, Dircetor, Aireraft/Alrport Noige Study, dated 4 May 1078,

Report of the Aviation Advisory Committee, 3 January 1973.

"A Preliminary NASA Report to the Envivonmental Protection Agency for the Alreraft/
Ajrport Noise Study, " February 28, 1973. (Chapters include Impact Charncterization
Analysis, Source Abatement Technology, Operating Procedures, Military Aspects.)

Integrated Noise Exposure and Its Relationship to Other Nolse Measures,



A Summpry of Two Community Surveys on the Lffects of Aireraft Nolse' by D. M,
Zamarin, L. E. Lanpdon and R. 3. Gubriel. IRAD Finid Repovt No. MDCJ5003,
Mnreh 1971.

"Airerall Noisc and the Communlty: Some itecent Survey indings: by A, A, Burrows
and D. M, Zamarin, Douglas Alrcraft Co, DPaper HBSY, 26 April 1971,

"The Elfoct of Alreraft Noise Fxposure Varlables on Television Viewers' hy 1. I,
Langdon, Jr., R. P, Guhriel, and L.R. Creamer, Dougins Airevaft Co,., Report No.
MDC J5605, June 1972,

"Investigation of DC-8 Nacelle Modifieations to Reduce Fan-Compressor Nojse in
Alrport Communities, by L. E. Langdon, R.F, CGabriel and A. H, Marsh, NASA
Report No, CR-1710, Dec 70.

Paper on "Heuring Loss Expected for Varlous Noise Exposure Values" prepared by
Paniel L. Johnson, AMRIL (EPA).

Paper titled "Porcent of the Time that Speech Interference Will Qecur for Various
Leq Values" prepaved by Daniel 1., Johnson, AMRL (EPA),

Addendum No, 1 to "Percentuge of Time Specch Interfercnca Will Gecur For Various
Lef Values" by Daniel L. Johnson, AMRL (FPA), duled 206 April 18734,

Addendum No, 1to "Iearing Loss Expected For Various Netse Exposure (NE) Values'
by Daniel L. Johnson, AMRL (EPA), dated 26 April 1973,

Memo {rom Dr, Lawrence A, Plumiee, M,D,, of EPA Offlce of Resenrch wd Monitor-
Ing, dtd February 22, 1973, concerning nolec of pelice helicoplers, ONAL roeply dtd
March 10.

Lotter from M, P, Kelly of Opn-Locka, Florida, concerning noise frons Opa-Taocka
Alrport, did ¥February 12, 1973, EPA reply did March 13, 1973,

NASAO letter daled Mareh 16, 1973, stating their position regnrding need for develop-
ment of 0 uniform state law covering land use conlrol around airports, and need for
Federal puidelines,

"A Proposed System for Aviation Noise Measurcment and Control, " by 1L, W, Simpson
and A. P. Hnys, FTL Report R73-2, dtd Jonuary 10973, Masaachusetts nst. of
Technology.

Letter from Jehn 8. Moore, Division of Woise Foiluiion Coulrol, Ilnals Ravironmoenta
'roteciion Agency, daled 20 June 1973,

Letter dated 10 May 1873 from Willlam Becker of the Air Transport Assecintion,
Subjeet: Comments Neparding Draft Repurt of BEPA Task Group 2.

Lelter from Al MePike, Douglas Alrveralt Company. Subject: Comments Vegarding
Mraft Report of EPA Task Group 3.
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Letter dated 18 Moy 1978 from Robert 5. Bennin, Director, Bureru of Noise Ahate-
ment, City of New York. :

Letter dated 22 May 1973 from Harvey H. Hubbard, Head, Acousties Branch, Langléy
Research Conter, NASA.

Letter dated 24 May 1973 from Boeing Commercial Aireraft Company.
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GLOSSARY FOR NOISE MEASURES

sound pressure level - In decibels, 20 times the logarithm to the base ten of the ratio

of a sound pressure to the reference sound pressure of 20 micro pascals (20 micro

newtons per square meter). In the absence of any modifier, the level is understood

to be that of 2 mean~-square pressure.

sound level - The quantity in decibels mensured by a sound level meter satisfying the
requirements of American National Standards Specification for Sound Level Meters
51.4-1971. Sound level is the frequency-weighted sound preasure level obtained with
the standardized dynamic characteristic fast' or "slow" and weighting A, B, or C;
unless indicated otherwise, the A-weighting is understocd. The unit of any sound

level is the decibel, having the unit symbol dB,

average socund leve] - the level of a constant sound which, in a given situation and

time period, has the same sound energy as does a time-varying sound, The average
sound level is allso called the egquivalent sound level. Technically, the average or
equivalent sound level s the level of the time-weighted, mean square, A~-weighted
sound pressure. The time interval over which the average is taken should always

be epecified,

gsound exposure level - the level of sound accumulated over a given time interval or

event. Technically, the sound exposure level is the level of the time-integrated

mean square A-weighted sound for a stated time interval or event, with a reference

time of one second.

Lm time-varying noise level
L A A-welghted sound level
Lh "backpground” or "residual' sound level, A-weighted

GLOSSARY-1
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daytime average A-weighted sound level between the hours of 0700 and
2200.

Sound exposure level - the level of sound neeumulated during a given event,

day—night average sound level - the 24 hiowr A-weighted equivalent sound
level, with & 10 decibel penalty applied to nighttime levels,

average, or equivalent A-weighted sound level over a given time interval,
hourly rvoerage A-weighied sound level

nighttimoe average A-weighted sound level between the hours of 2200 and
0700,

maximum A-weighted sound tevel for a given time interval or ovent
x-percent sound level, the A-weiphted sound level equalled or exceeded

of Live
difference in decibuls between two different A-weighted sound levels
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