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I. INTRODUCTION

For the past three years the National Opinon Research Center has been engaged in

the study of human reactions to aircraft noise and flight operations. Following

the series of tragic accidents at Newark, N. J. and Jamaica , L. I. , in early 1952, the

National Advisory Committee for Aeronautics asked NORC to develop a research plan

for determining the nature and extent of humn annoyance i'lith airplanes flying
overhead and for establishing the relationships of the acoustical and socio-psycho-

logical factors ich tend to intensify or reduce such annoyance.

Following a brief pilot study in New York and Chicago which indicated that . the per-
sonal interview technique was a feasible method for establishing neighborhood

reactions to the aircraft stimulus, a full-scale study of eight major commercial

airports was completed. This study, involving 3635 interviews in 180 different

neighborhoods , was concerned primarily vd.th reactions to air carrier propeller

driven airplanes. While this initial study provided valuable evidence on the

effeets of airplane noise on people living in the vicinity of airports , it also

suggested a number of questions requiring additional research. 

Since Jet airplanes are likely to replace most propeller planes in the next few

years, it was recognized that further research on airplane noise problems should

concern itself primarily with jet operations. The U. S. Air Force, which is repre-

sented on the NACA research committee , indicated that it was very much concernd

with research on jet aircraft since 'i 1vas the sole operator of jet aircraft in the

These Air Force representatives reported that some of their bases were al-

ready experiencing widespread complaints from nearby communities. It was decided

therefore, to transfer sponsorship of airplane noise research to the U. S. Air Force..

1/ Some of the findings of the NACA study will be sumarized in sections of this
report. 1he detailed report IrCommunity Aspects of Aircraft Anoyancefl may be
obtained from the NACA. 
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When NORC was asked to recommend the next phase of such research, it suggested that

a broad exploratory program be initiated. Full field studies are expensive and time

consuming and before embarking on a series of definitive studies , it was felt that
additional experimental work should be done to sharpen the conceptual understanding

and
of the annoyance process/to develop further research tools and procedures. It waS

suggested that a selected panel of respondents Who had indicated atypical reactions

on the NACA questionnaire be reinterviewed intensively to probe for a better under-

standing of the dynamic factors affecting their responses. It was also proposed

that new responden-t.s be selected who were primarily exposed to jet airplane oper-

ations , since it was believed that jet noise experiences might present some entirely

different response problems. Paralleling these experimntal studies of the human

aspects of the problem, it was suggested that detailed investigations be made of the

acoustical and operatiop,l aspects of the airoraft complex to determne which physi-

cal parameters appeared to be most significant in distinguishing different aircraft

experiences.

Following a detailed analysis of these intensive exploratory studies , it was suggest-

ed that an integrated conceptual framework be developed to describe theoretically the

annoyance and adaptation processes. The final step in this exploratory phase would

be the development and pretesting of a personal interview questionnaire embodying

the various hypotheses included in the conceptual scheme.

One point should be emphasized. The exploratory intensive interview is largely

unstructured and is designed to encourage the respondent to reveal his views with a

miimum of direction and a m imu of sponteneity. Since it does not contain

responses to a uniform set of questions it is extremely difficult to quantify its

findings. It is not designed to obtain statistically reliable data but, rather to

gather a wie range of ideas and hypotheses for more systematic future researoh. It

follot1'S , therefore, that the testing of the hypotheses, and the establishment of

quanti ive relationships between the various physical and socio-psychological
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factors are not objectives of this phase of the exploratory research The final

objective of this phase is to develop the questionnaire, the analytical tool , 1i:hich

can be used in a future large scale study. Such a future study can lead to the

preparation of an analytical matrix with numerical values attached to the different

variables which can be used for planning purposes to approximate average humn

responses to known variatiohS in aircraft acoustical and other stimuli. But this

ultimte objective or even the more limited goal of ranking statistically the
hierarchy of physical and socio-psychological factors contributing to annoyance and

adaptation are not v thin the scope of this report.

After negotiation with the appropriate Air Force officials the above proposals were

accepted and the results of the exploratory research ll be reported below. The

report will briefly describe the chronology of activities during the past ' year, and

then, will discuss in detail the findings bearing on a number of substantive research

problems.

II. FINDING

A. Chronology of Activities

l. The first phase involved the further analysis of interview data. obtained from

the NACA study. A detailed statement of IIMajor Gaps in Knowledge of the Effects of

Airplane Noise on Man was prepared and is included as Appendix I of this report.

2. Since two of the eight airport areas which were included in the NACA study,

st. Louis and J-finneapolis, happened to have some jet planes operating at the time of

the survey (about 10% of total operations), a special analysis was made of all

voluntary mentions by respondents of jet aircraft. This analysis , which is included

as Appendix II of this report, suggested a number of qualitative aspects of the jet

noise experience which were further explored in the intensive interviews.

3. other special tabulations were prepared from the NACA data, of which the

following are included as appendices to this report:
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a. Appendix III - Perception, Annoyance and Activities Reported AS

Affected by Aircraft and Traffic Noises.

b. Appendix IV - Variability of Overall Anoyance Responses Among

Sampling Areas.

4. A sub-contract was signed with the firm of Bolt, Beranek and Nevnan, Inc. to

explore the acoustic and other physical aspects of the sircra.ft stimulus. After

analyzing the problem, the firm agreed to pretest its procedures for measuring

seleoted parameters of the stimulus and to determine the expected varia.bility of

normal stimulus exposures.

5. Discussions were held with bir Force officials at'tvright Patterson Field and

at Mi tchell Air Force Base , L. 1. to establish as much information as possible about

jet operations and experiences .dth complaints from local residents.

6. Discussions 'Wre held with operating officials of Grun and Republic Air-
craft plants on Long Island and after a detailed study of operating conditions , it

was decided to select the first new respondents for intensive inte:riewing in com-

munities adjacent to the Republic Plant at Farmingdale , 1. About a dozen such

respondents were initially interviewed. Complaint files and public relations files

at the Republic plant were also evaluated.

7. The following types of respondents who had previously been interviewed during

the NACA study were selected for re-interview at the LaGuardia and Idlewile Airport

neighborhoods:

a.. Respondents in close areas who Here "not botheredll

b. Respondents in close areas who were ngreatly botheredll

c. Respondents in distant areas who were "greatly botheredll

Considerable difficulty was encountered in locating and arranging interviews with

these respondents. Some had mQved, others were not at home when the interviewers
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called, and since callbacks are expensive and time consuming, only 25 of these iut,'n'

views were actually obtained. other factors which influenced our decision not to

push this phase of the research were the likely interviewer effects and problems of

recall and the absence of jet planes in these areas.

8. After the New York and Farmingdale interviews, which ranged from 2-4 hours in

length, were analyzed, a tentative analytical outline and Question Guide were pre-

pared for future intensive interviewing. These are attached as Appendices V and VI

of this report.

9. After a series of discussions with Air Force officials , it was decided to

. select the Hanscom Air Force Base at Bedford, Mass. , as a second area for intensive

inte rviewing. Flight paths and operations were analyzed and about 40 respondents

were selected at Lexington, Bedford, Concord and Lincoln areas. The complaint files

at the Hanscom Base as well as newspaper files and other historical records of

minutes of meetings concerning the expansion of the base etc , were reviewed. Spe-

cUi interviews 'Wre also arranged 'Wth a panel of "commnity leaders" in the above

four towns. Included were town selectmen, chiefs of police , newspaper editors , mem-

hers of town planning boards, a local postmaster and the chairman of a local Chamber

of Commerce. These special interviews vrere analyzed to establish a picture of the

commnity structure ana of the attitudes of these leaders toward the local air base.

lO. The intensive interviews obtained at Hanscom Base were analj zed and after a

series of discussions with Air Force officials, a revised conceptual outline and the

first draft of a structured questionnaire were prepared. These are attached as

Appendices VII and VIII of this report.

ll. 1he first draft of the questionnaire was pre-tested at the Hanscom Air Base

area, and was found to run about 2-l/2 hours in length. After a series of revisions

eliminating certain sections and clarifying others , a revised second draft was pre-

pared, and is attached as Appendix IX..
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. The second draft was pre-tested at Farmingdale , L. , and after further

revisions , the interview was estimated to run from an hour to an hour and a half in

length .

l3.. After further discussions 'tlith Air Force officials and with members of sub-

committee z24-x-20 of the American Standards Association on Commnity Noise problems

a final draft of the questionnaire was prepared and is included as Appendix X.

B. . Kajor Problems Considered in Exploratory Research

Relationship of Human Responses to Variations in the Airplane Stimulus

Is knowledge of the characteristics of the Airplane noise stimulus essential

or helpful to an understanding of human perception, annoyance or activities affected

by the airplanes? Or are humn responses more general and not directly related to

variations in the nhysical stimulus? If perception and annoyance are closely re-

la ted to Changes in the airplane stimulus, then precise knowledge of the stimulus

characteristics will reduce the error of estimate of corresponding perceptual and

annoyance responses. Likewise, in order to compare one airport area with another

or for planning purposes to estimate humn responses to a hypothetical aircraft

situation, it tv-auld be easen tial to have knowledge of the airplane noise and oper-

ations complex. , on the other hand humn responses are not closely related to

. the airplane stimlus, then, a generalized cross-section analysis of a neighborhood

or commnity with regard to other socio-psychological variables would be sufficient.

The findings of the NACA study shed some light on this problem as far a.s propeller

and traffic noises are concerned. Our pretest experiences also reveal some quali-

tative evidence on jet noises which will be presented below.

As Table 1 of Appendix III indicates , if the specific Aircraft SNL is disregarded

as would be the case in a cross-section community analysis, then the findings indi-

cate that an average of 58% might be expected to voluntaril:( mention the presence of
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a.ircraft noise , and about a third report that it bothered or annoyed in some wayo

If the variations in actual Aircraft SNL's among the different neighborhoods are

considered, however, the average estimate is seen to produce a wide range of error8

For example , when the aircraft Sl\TL is only 50-60 db, only l5% mention airplane noise

in contrast with the overall average of 58%, and only 8% report any bother or annoy-

ance in comparison with the overall average of 33%. Likewise, when the Aircraft

70% are bothered by it.

SNL is at the relatively high 1ivel of 79+db, over 90% mention the noise and almost

Table A below summarizes the direct relationship between

reported perception and annoyance and the actual level of aircraft SNL.

TABLE A

Relationship Betlreen Reported Perception and Annoyance

Wi th Airplane Noise and the Aircraft SNL

Respondents

Aircraft SNL
65 -72db db 

Mention Airplane Noise 58% 43%1$% 27%

.. . .

Report noise bothers or
annoys. . . 

. . . . . . 

Bothers hearing radio or TI.

Bothers conversation. 

. . 

Bothers sleep or rest.

. .

Frightens respondent 

73-7 t! 7db 
58% 90%

It is quite apparent th$.t an overall average response which disregards the specific

human response.

a.irplane noise conditions to ich respondents are exposed, is a poor measure of

If one community were exposed to only 50-60 db and another to 79+ db

and this wide difference in airplane stimlus were ignored, the reported variation in

reported annoyance of from 8% to 69% would be hard to explain from an analysis of

"human behavior is unpredictable. 

In fact, one might be tempted to conclude tha.tsocio-psychological factors alone.

But if the variations in stimulus conditions are
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considered, the range of annoyance responses are considerably reduced. It follo1ifs

that if important socio-psychological factors are also interrelated with the changes

in stimulus conditions , then the estimated annoyance response would become even

more accurate.

Appendix IV presents the variability among the l80 sample areas of overall annoyance

with airplanes in relation to differences in Aircraft SNL. In 8 out of 10 areas with

aircraft SNL' s of 79+ db, the percent of all respondents 1-iho were judged " greatly

bothered!! was 50% or more. This level of annoyance response vJas only 12% less than

the average for all respondents living in areas ,'Iith an exposure of 79+ db. To put

it another way, if the mean value of 62% "greatly bothered" was used in 8 out of 10

areas in .mich the Aircraft SNL was 79+ db, the actual annoyance level would have

been no lower than 50%. In 3 out of lOa cases was the IIgreatly bothered" response

ever as low as 30%.

At the other end of the Aircraft SNL continuum, 50-60 db, in 19 of 20 cases , the

peroent " greatly bothered" was at most 9% above the mean value of 6% who were

greatly bothered" Contrast this small error of estimate with the overall average

of about 34% " greatly bothered" in all of the l80 neighborhoods studied..

Because of the relatively few intensive and pretest interviews obtained in areas

where jets are used, and because no effort was made to get accurate acoustic measure"

menta in these areas, it is not possible to state the statistical variations in

annoyance responses to. jet aircraft. It is reasonable to assume, however, that the

",ariation will be no greater than tte NACA data indicate for propeller planes and

it is even possible that it will be less. Our qualitative analysis indicates that

annoyance with jet noise is comparatively greater than with propeller noise in the

close areas. The major reason is probably the higher SNL's of jet aircraft.. Inany

event, this greater annoyance could reduce the range of responses for the close areas.

In the distant areas (lO-12 miles from end of runway), the higher altitude of jet
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aircraft may further reduce the average degree of annoyance and also narrow the

range of responses.

Additional indications of the differential annoyance responses to jet aircraft are

revealed in Table 3 of Appendix II. In Hinneapolis and st. Louis where 10% of the

air traffic consisted of jet flights, from 51-57% of those respondents voluntarily

mentioning jets were "greatly annoyed" , while only 30% of those not mentioning jets

were equally bothe red.

Table 7 of Appendix II, indicates that the greater annoyance of respondents mention-

ing jets is not due to differences in overall Aircraft SNL1s. Fo r eve ry diffe rent

Aircraft SNL, the respondents who mention jets are always more annoyed than those

not mentioning jets.

The foregoing analysis clearly indicates that perception and annoyance are directly

related to the airoraft stimlus and that consideration of variations in the stimulus
greatly reduces the range of reported annoyance.

Importance of Different Parameters of the Airplane Stimulus

In the previous section, only one aspect of the airplane stimulus was con-

s ide red, the peak SNL that was exceeded in only 25% of the observations. This

single figure "Tas selec bedin the NACA study as the most important single index of

the airplane complex but it was recognized that a number of other parameters of the

airplane stimulus were probably important. In this exploratory phase ) the firm of

Bol t Beranek and Newmn was specifically asked toe1.'"lore the feasibility of measur

ing some of these other aspects of the noise complex, and some of their findings as

well as qualitat ve data reflected in the interview materials will be presented here.
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a. Variability of Sound Spectra

'Ie sound spectrum of the propeller plane differs from the spectrum of

the jet in that the higher frequency components are more important in jet noise

spectra. Although there are some differences from one jet plane to another; as

shown in Table B below, there are characteristic differences between most jet planes

and propeller planes which are readily recognized by respondents. When asked, liDo

you know if there are different kinds of planes flying over, or do they all seem to

be pretty much the same?" , practically all respondents could distinguish between

jets and propeller planes. 1rJhen asked, IIHow would you describe the noise 

-- 

..That

does it sound like?lI , respondents answered, liThe jet sounds like a dull blast on a

horn, an unpleasant vibration sensation" .... IIJcts ha.ve a different sound to the

motors and greater speed"

... .

1I1rJell the jets fly the fastest, and the bombers (B-29

don't fly so fast, but they make a lot of noise too. "You hear them longer.; the

jets fly so fast, you hear them and theY're gonell

... .

jets are a wicked noise , an

awful racket"

.... 

You get a tremendous roar so that you think the house will shake

down"

.. . . 

11 Occasionally they make so much noise, on a Sunday when they come whooping

down.; they sound off a bit" .... "If it's high enough you can feel by the sound. 

it is flying 101'1 you can tell ahead of time.. That is when you get a frightened

feeling. "The propeller planes don't bother at all. They're quieter I suppose

and not as frightening. The jets go so fast and sound so loud; they're more danger-

ous.

Although most people can recognize a jet from a propeller plane, very few indicated

that the character of the sound was in itself a cause for greater annoyance. Per-

haps the right questions weren't asked, or perhaps the other objectionable features

of the noise, high peak level, speed of passage and connotations of fear etc. , co

pletely masked feelings about the tone quality. ,Respondents were asked, nWhat is it

about the noise that bothers you?

., .

In what way does it bother you? What do you

usually think of when you hear the noise? Aside from the loudness and other things
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we tve been talking .a.bout, is there anythig about any of these jet noises that is

unpleasant or disagreeable?\! These questions and modifications of them generally

failed to elicit any specific mention of the tone quality of t1:e jet noise.

TABI B

Estimated Sound Pressure Levels

at 250 Knots and 400 Ft.

Fre uenc Band 

-.. 

Cycles Per Second

Power Level 5 - l50 300 - 600 l200 - 2400

F89C With After Burner 107 116 110

F89c lOO% 110 106

B57 100% 102 110 104

F86 100% 102 105 101

F86 80%

F84F lOO% lOl lOO

Variability of Peak Levels and Durations of Peak

As indicated in the previous section, the NACA data reflected the peak

SNL fs exceeded by only 25% of the observations. In this study BB& was asked to

formulate a more precise description of the noise complex. Peak level can be

defined in any number of ways. Peak point is readily ascertainable from an actual

tape recording of the passage of a plane. Peak level was arbitrarily defined as

the noise level wi thin lO db of the peak point. The length of time that a given

peak level intrudes upon a conversation or some other auditory activit, is also

of obvious importance. Peak level and d'\l.ation are principally a f1.ction of the

pDfer level of the engine.., of the slant..istance from the plane to the observr,

of the speed of the plane " of atmospheric effects on attenuation, and of the

altitude above sea level of the ground.
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Since the usual take off procedure for a jet, as Table C shows , is to maintain a

fairly low altitude until a speed of about 300 knots per hour is achieved and then

to climb very rapidly at about 1500-2000 feet per mile , the effects of jets on peak

levels and durations is quite different from propeller airplanes. For areas from

2-3 miles from the beginning of a runWay, the average altitudes on jet take offs

ranges between 270-520 feet. The peak SPL in the 300-600 CPS band reaches 118-l24db

(F89C with AB) and the duration of peak is only a fraction of a second. At 4-

miles , the average altitude increases to 800-1600 feet. The peak level is reduced

to llo-n4 db, and the duration is increased to 4-7 seconds. At eight miles, the

average altitude hops to 5600 feet, the peak level is reduced to about 86 db and

the duration is 25 seconds. See Table C.

TABLE C

SELECTED AIRCRA DATA RELATED TO TAKE OFFS FOR AN F-89C WITH AFTER BURNRS

Distance from Es tima ted Estimated Range Duration of Duration of
Beginning of Al ti tude Peak SPL in Peak SPL SIL of 70 db

Runway Range 300-600 CPS Band (seconds) (s econds )

0-100

i -1/2 50-280 l19 .. l34 1.2

150-400 116 01 124 1.6

320-780 l09 - 118

500-l700 l02 - 114

700- 3100 95 - 110

l;00..4400 90 - l04 13.

2600- 5800 86 - 97 20.

4000-7200 82 - 91 25.
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,,,

Of even more importa.n.ce than peak level, perhaps is the activity interference level.,

For example.. other experimental studies have shown that at a Speech Interference

Level (SIL) of 70 db, reliable conversation is barely possible in a very loud voice

at a distance of 2 feet. (See page 205 of Vol. 2 USAF Handbook on Acoustic Noise

Cor. irol). For the F89C" the SIL at 2-3 miles is 10 seconds; at 4..5 miles, it in-

creases to seconds; and for the distant areas, it barely exceeds the SIL of 70 dbt
lJOAtl.-

Al though the actual freq'uency bands in the SIL are weighted differently from the

peak levels and are not strictly comparable, communication is one of the key activi-

ties interfered with and, therefore, the SIL comparisons may be more meaningful a.s

daytime measures of jet noise intensity. 

Varia.bility by Type of Aircraft Operation

In the NACA study, an effort was made to study takeoff, landing and

circling or cruising operations. Due to a number of factors these operations were

hopelessly intermed at the close areas and the reduction in engine power on land-

ing approaches was largely offset by lOVJer altitudes so that the measurable SNL

differences were not too great

In jet operations landings and takeoff's are believed to re ul t in larger differences

in peak levels , in Speech Interference Levels and in the duration of these levels.

Too best information available indicates that jet planes on landing approaches seldom

cross populated areas below 1500 feet altitude with more than 80 percent of full

poer. This means that, for close areas J miles from the beginning of a runay, peak
SNLts for takeoff operations should exceed landing operations by 24 db. Even at the

areas 5 miles distant, the difference in peak SNL f s should be about 12 db.,

Another possible difference between landing and takeoff operations is the more

pronounced uhine of the jet turbines on landing operation,. This difference was not

noted in our pretest interviews, but the possibility of this distinction shoul not

be ignored.
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Variability of Different ,Types of Airplan

In the NAcA study, it "ras recognized that a DC,.;3 made less noise th3n a

Dc.6B or a super-constellation. By the careful selection of major cOl11e ('chl air..

ports, however, it was hoped that the differences in the noise complex among tr.e

eight airports would not be too great" Besides, the differences due to pilot

technqu.es and atmospheric effects were usually greater than the variations due to

large and small propeller airplanes.

In the case of jet operations , hOI-Jever, the differences in peak level between older

smaller aircraft and net-1er larger planes is estimated to range up to 22 db. Obvious-

1y such large differences must be ' controlled in an future study. A T-33 is.

probably the quietest jet plane.

400 feet altitude and 250 knots).

An 8L!F is about 2 db greater than a T..33 (at

An F-89C with after burners is about 15 db greater

than an F..84-F and an F-IOI with after burners is about the noisiest, at present,

and is about 5 db greater than the F-89C, or 22 db greater than the T-33.

Variability Due to Altitude of Air Base and Atmospheric Conditions

At sea level a plane can usually gain al ti tude faster and, therefore

appear less noisy at given distances from the beginning of a runay. In estimating

the SPLts at given altitude-distance relationships , the altitude of the base itself

must be considered. In addition, it must be recognized that the temperature , win
veloci ty and other atmospheric conditions can also affect the peale level by as much

as 10 db or more. In selecting airports for study 1 these factors must all be

evaluated ansl equalized.

Variability Due to IrregDla. ty of Aircraft Operations

In the NACA study little recognition was given to differences among

neighborhoods due to variability over time in aircraft operations. It was recognized,

ho1..ever" that such variations existed. In NevT York and Chicago, for example , there

were flights scheduled around the clock, while at Memphis and Atlanta there were
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hoUts \vhen there were no flights and other peak hours when the volume was al.,11os-t a3

great as at New York a.nd Chicago.

Theoretically, at least three tJrpes of variability over tire can be distinguished:

2) DailJr changes due to shits in 'Hind and weather

Seasonal or month to month fluctuations

conditions

Hourly changes due to atmospheric and schedule variations.

\fhile the precise consideration of all such variables is difficult in most study

designs , a,vrareness of these factors is :Ul1portant. Airport areas shou d be sele ted

carefully to mini!ize seasonal and daily fluctuations, and conirolsbould be achieved

over at least daytime vs. nighttime operations. At some jet bases, rotmd the clock

flying is schedtlled; at others, only daytirlle flights are made. Such differences

would obviously differentially affect sleep interference which is a key factor in

annoyance responses.

yariability Due to Volume of Aircraft Operations

While the findings of the NACA study were Qbiguous with regard to this

factor, it cannot be completely overlooked in a study design. The inter..mixin of

flight operations at the close and intennediate areas obscured arr clear cut

distinctions in the volume of flights, and consequently prevented arr clear cut

analysis of this factor. In jet operations, hO'\Tever, flight paths and flight

schedules may be :more regulated and it may be possible to select neighborhoods

which distinctly have heavy or light traffic patterns.

iability D e to Cha es in Slant-Distance

All else being equal, the closer the airplane is to the respondent" the

lo'Uer the noise he will hear. Consequently, the area directly under the flight

path will receive the most intensive noise exosure. For areas 2-3 miles from the

beginning of a rum1ay a restricted zone of only l OOO feet wide can be considered

as directly uner the flight path. At 4-, miles, the altitude increases so the
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width of the zone also increases to about 2 000 feet in diameter. At 7..8 mil8s

the width of the homogeneous acoustic zone is estimated to be about a mile"

Because of attenuation of sound, all neighborhoods outside these limited zones

receive less intensive noise exposures. It is possible , therefore, by selecting a

neighborhood 2-3 miles from the begining of a rurfay but off the flight path (the

plane is at an oblique slant relationship to the respondent), to establish a slant-

distance to the plane which is equal to the altitude of the plane directly overhead

at 4..5 miles or at 7-8 miles. Theoretically, the peale sound levels and SIL levels

can be equated in such different on path and off path neighborhoods, i-,Hh only the

le or slant relationship differing. Since fear appears to be a crucial element

in psychological responses, a person off the path should be less fearful of crashes

than someone directly under the flight path, and perhaps less bothered by the same
(',1"

peak noise level li . SIL.

In the NACA study, the mixture of circling operations also obscured on path and off

path relationships. It is hoped, hOi-1OVer, that p1Jer jet operating conditions may

be found to test this hypothesis.

Variability in Aircraft Emergence NL

Since aircraft noise is only one of the possible noises included in a

particular noise environment, it is important to consider the total noise complex in

an area. In the NACA study, neighborhoods with quiet and noisy ambient backgrounds

were selected under equal aircraft noise. conditions. While the findings were incon-

clusive, there "as a tendency for annoyance to be greater when the difference between

the aircraft 81;'L and Backgroun S JL vIas greater. (greater emergence of aircraft

no ise ) . One of the practical difficulties was to find sufficiently noi ambient

levels in purely suburban residential areas which were close to airp rts. In 2.XW ,

event, apy analysis scheme must recognize such differences in emergence of the air-

, craft st:iulus as a possible source of variation in pSlJchological response.
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Variability in Trends in Ai craft Operations

The final aspect of the ph;rsical stimulus which will be discussed here

involves the changes over time in the level and vol1.e of' aircraft activity to v1hich

a particular neighborhood is exposed. It may be important to distinguish areas in

which a larger number of noisier airplanes have recently been introduced, or in

1:-1hich the schedule of operations has shifted from day to night, from areas in which

the amount or character of the noise has recently been reduced. Ifith larger n1.bers

of more powerful airplanes constantly being introduced, it may be that the pp.cho-

logical annyance response is partly a function of the trend in the character of the

noise stimulus. This othesis will be discussed at greater length in the next

section.

.3. ~portance of Socio-Psychological Factors in Determining Perception

and Feelings of Annoyanc,!

The previous discussion considered the problems of separating and measuring

in some objective manner the ptwsical aspects of the aircraft noise source. For

analysis purposes , it is of prime importance to secure an independent control over

the external st:iulus factors, so that in comparing different psychological responses

in different neighborhoods one can be certain that the response variations are not

simply due to differences in the environmental situations. Once the physical aspects

have been equalized b, an experimental design, then the interplay of socio-psycholog-

ical factors can be examined.

It is important to emphasize that the relative influence of various hman factors

may not be uniform under all tyes of aircraft stimulation. It may be that at the

intense upper levels of jet mise and f equent flight operations, that the moderat-

Under
may

certain intermediate stimulus conditions, on the other hand certain human variablas/

ing influence of various psychological factors are of little :Uilportance.

be largely instrumental in securing tolerance and acceptance of unpleasant environ-

mental conditions. Likewise , under lo Ter, less intense noise conditions, it may be
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that very fe'T IIliving activities" such as speech, communication, sleep, rest, relax.

ation and feelings of personal sect ity are actually disturbed, . and, consequently,

the significance of certain psychological forces may be minimal.

If the tolerance or acceptance levels are found to be differentially affected by

various intervening human factors in accordance with ascertainable ranges of stiru-

lus conditions, then the implications for aircraft operations and planning are

obvious. Under the most intense noise conditions, people vTould not be expected to

adapt themselves to the intruding, stilnulus; and under other intermediate ranges, it

would be possible to institute certain policies and practices to minimize the dis-

bance and to maximize neighborhood acceptance of the noise SOl ce.

The de ermination of the actual existence of such differential effects the statis-

tical derivation of the cut-off points and the establishment of relative weights to

the hierarcrw of socio-psychological adaptive factors , however, is not '-Jithin the

scope of this e::'Ploratory study. Available evidence supporting such J:otheses 

some of the technical problems of measuring these factors, hOt.reverl will be presented

be Iou. Nine major topics will be discussed:

Structl e of Feelings of Overall Annoyance

Importance of Perception of Noise Source

Importance of Activities Affected

The Effects of Fear on Adaptation

The Effects of Inter-personal Relations

Daportance of Expectation of Character of Residential Area

Importance of Attitudes toward the Missions of the Air Base

Thiportance of Feeling that the Aircraft Disturbance is Unavoidable

Importance of Personal Variables
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structure of Feelings of Overall Annoyance

In the NACA study, a three-point scale of feelings of overall annoyance

was established, and an effort was made to analyze the various components of annoy-

ance. A number of technical problems, however, prevented a more systematic evalua-

tion of too structure of overall anmyance. Since this ..las the first ful field

study of this problem, inadequate knoul-edge of the detailed factors contributing to

annoyance dictated the use of open, non-directive q estions. This technque as has

been mentioned before, parmi ts a m dm:um of spontaneous comment and the reporting of

whatever salient factors appear to be :inpdrtant to the respondents. It also reduces

the uniformity of stimu ation by identical questions, however, and complicates the

establishment of intensity or substantive rating scales,..

For example , as Table A shaws, ;.Then all respondents in the NACA stud were asked,

'''hat kinds of noise do you usually hear around here?lI , only 58% spontaneously

mentioned airplane noise. Since only those persons voluntari mentioning airplanes

were even asked, IIDoes the airplane noise ever bother or armoy yO'l in any way?"

42% of all respondents were never asked this question. Likewise, since 57% of those

mentioning airp;Jane noise said they ';lere bothered by it; only one out of every three

respondents:w even asked, t1In i-That way does it bother or annoy you?u. For two

thids of the interviews no systematic data collected on the question of the

structure of annoyance with airplane noise.

Another weakness of the NACA interviei-lS ..Thich complicated the develop:ent of sub-

$tantive and intensi type scales was the recording of apparently inconsistent

responses in anm-ler to specific questions. This factor was not unform at all

a.ircraft SJ\TL Is a.s Table D below ShOVIS:
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TABLE D

DETAIL OVEALL ANNOYANCE GROUPS BY AIRCRAFT SNL

Aircraft SNL

50, 0db 61- 73-78dbOverall Annoyance 79+

Never bothered.

.. 

59% 37% 26%
Used to it now.

Bother some - qualified.
Bother some - unqualified .o 

. Bother some - border line to great bother 1

Bother a great deal - border line to
I! somel! bother.

Bother a great deal - qualified.
Bother a great deal - unqualified.

lOO% 100% 100% 1001 100%

Number of interviews. 650 48l l048 725 731

OVer a thir of all persons living under 79+db gave qualified and sometimes incon..

sistent responses. Of these, 17% sometimes said the airplane noise didn't bother or

annoy and 20% indicated a lesser degree of annoyance in some answers. In contrast)

only 22% of all respondents living under aircraft SNL conditions of 50..0 db gave

contradictol'J anS'"ers, of which 20% indicated no bother and only 2% i-rho were

generally seriously bothered giving less intensive responses.

Additional knowledge gained dUring the exploratory work of the past year indicates

that most of these difficulties can probably be overcome by careful planning of

future research. An analysis of the intensive interviews indicates that one of the

major reasons for apparently contradictory responses is the presence of ambivalent

feelings . and a fear that one fs anSVJers are not giving 8. balanced picture of these

feelings. For exaple ) if other neighborhood problems are very important 1 persistt

ent questioning about airplane noise may result in a conscious effort the

respondent to min lize his feelings about the noise problem in order to stress the

other problems. Likewise, if the respondent feels that the missions of jets are
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connected with important national defense efforts or that the manufacture and

maintenance of airplanes involves the livelihood of many friends and neighbors,

he may be reluctant to give answers lhich inicate intense feelings of bother or

annoyance. He may be fearful that a strong negative response will be interpreted as

too hostile to the group IS interest. Some illustrative responses foll

IIItd rather they didn't (fly low).... it wouldn't hurt if they vTerenft going so low

over the house.... It IS the safety rather than the noise. I do feel it is a necessity

that they are over there. They are an asset but they fly so lOvTII

....

I/That1s iV-by I

say you canft do i\lithout them; itts a necessary evil"

...

tIVThen you consider they are

all planes for defense, you just keep your mouth shut and be glad they are there. II . u

"Myself, I could complain, but .ifth the 11orld situation being lihat it is, it's just

as Hell for those fellows to have a place to train.

...

ItI don't like them" but I

cantt see complaining about it.

....

IIThey (jet run up) blast until 10:30 to 11 at

night and they really sound like theytre going to explode right in your living room.

Theytre trying to do somethig about that, they say. It was in the local paper 

an article" It t S a terrific sound, of course, but it 's better than the enemy or

destruction. It's a la1l inconvenience and you don't notice it because they're

accomplishing somethi!!

."." 

IIY01. don tt go around saying, 'Did you hear the planes

last night?' I'm not the one to go look for argWlents. I have no grudge on air-

planes. I wouldn't concentrate on them too much. After ll it means a living for

all my neighbors you know. 

During tl intensive interviewing the following approach was found effective in re-

ducing such apprehensions and in achieving the proper perspective of ambivalent

responses. First, sufficient tile must be given at the very beginning of the inter-

view for the respondent to spontaneously discuss all kinds of problems about living

in his neighborhood. A discussion of lO-l5 minutes is generally sufficient to

satisfy the respondent that a balanced pictt1Xe has been given anel it also furnishes

the studjr 'id th the necessarJ general context of aircraft noise in relation to other
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environmental problems of the neighborhood. This a.pproach also effectively masks

the major objective of the study, aircraft noise" by indicating that our interests

are general.. involving all aspects of living in the area Once the respondent's

suspicions about the purposes of the surey are allayed, it has been foun that 

is generally more willing to reveal critical comments as well as favorable ones.

If, on the bther hand, the respondent is ambivalent in his feelings about airplanes

and the discussion plunges into the details of airplane noise, before he has had an

opportunty to express his feelings about the pros and cons of the airplane situa-

tion or other important problems, experience indicates that he often becomes very

suspicious and that frankness and rapport deteriorates rapidly.

A second approach is to anticipate the existence of ambivalent feelings and to

initiate each phase of the intervieii with some open questions which 1ITill afford 

opportunity for these fe€lings to be expressed. Then, when subsequent specific

questions probe about responses to the detailed aspects of a problem, the answers

tend to be more direct and less qualified. A further advantage to this method is

that every respondent is systematically questioned about key aspects of the airplane

noise source and that, as a consequence, statistical treatment of the various factors

is facilitated..

Questions 1.., of Appendix X are indicative of the open questions discussed above

and Questions 9 to 11 are illustrative of the systematic probing about feelings

about airplane noise. It will be noted that not only are responses to airplane noise

included, but that parallel treatment is afforded to other noise sources spontaneous..

ly reported in the neighborhood. This not only masks our interest. in a.irplanes but

also provides valuable data on comparative responses to other noise condition

Importance of Perception of Noise Source

The acoustic engineers can record the airplan noiss on a soun meter

or recordsr an as has been shown, it is important to know the actual stim1.U$



.. 23 '

characteristics. In order to understand individual differences ;in annyance uner

equal stllJ1ulus conditions, however, it is essential to know the way in...hich a

person perceives the noise source, whether or not his view agrees with the meter

readings. In the course of re-intervievring ItNo annoyed" respondents living close

to the airport, responses indicated that they did not feel that airp anes were very

1000, 1m., flying or a. threat to their security. For example , one person' said" uthey

don't fly so low; you cantt touch them.. 11 Another said, "They dontt fly right over-

head they fly over that house. " (pointing two houses away' 

-- 

about 150 feet. The

fact that if any plane going by should crash, it woUld objectively have affected

the respondent as well as his neighbors is not important in understanding the

atypical feelings of these respondents.. That they did not see the planes as too

close or as a threat to them is the important consideration.

The NACA findings offer further evidence on the distortions of perception.

Table E indicates, "greatly botheredlt persons more often report that airplanes fly

by very often. Although the objective conditions were equalized in the study

design, three times as many " greatly botheredtl as "non bothered" said the airplanes

fly by livery often"

TABLE E

Respondent Says
AirQlanes Fly Ovr

PERCEPTION OF FRQUENCY OF FLIGHr
Overall Annoyance

ome Gre
Bother Bother Bother

Very often.. '

.... . .-., . .. 

2l% 32% 59%
Fairly often. .

.. 

Occasionally.

.. 

Nurober of interviews 1148 1237 1250
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'Wen asked tI1rJhen the pla.nes do pass here, do they ever fly very low?" , 9l% of the

greatly a.nnoyedll said yes, while only 3l% of the !!non-annoyed!! gave this anSl1er.

As Ta.ble F shows , under eve~ kind of a.irplane noise situation, the IIgreatly

annoyedll more often perceive the airplanes as flying very low. It is interesting to

note that 80% of the atypical II greatly anoyedll living lO-12 miles distant from the

airport sa.id planes fly low over their homes , while only 20% of the IInon-annoyed

living in these same neighborhoods gave this ansi.vr.

TABLE F

PERCENT SAYING PLANES FLY VERY 

Overall Annoyance
Daytime V olume Some Grea t

Aircraft SNL Emergent NL Air Traffic Bother Bothe r Bother

50-60 db -l8 db High 24% 37% 82%
LoW

l8-29db High
Low 100

61-66 db -18 db High
Low

l8-29db Both
67-72 db -18 db Both

l8-29 Both
30+ db Both

73+ db 29 db Both
73-78 db 30+ db Both
79+ db 30+ db Both

All interviews regardless of airplane situation 3l% 60% 91%

The administrative implications of perceptual distortions has already been recognized

by a number of Air Base commnders. \rJhile it is probably true that airplanes have

to f";ly fairly low over the neighborhoods which are close to the airport, a public

demonstration of actual take off and landing procedures has been found effective in

correcting some of the perceptual distortions which respondents had. The effects

of such public relations programs on persons living in more distant areas may be

even greater, since it can be objectively sho'tm that jets are usually quite high in

these neighborhoods.
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Importance of Activities Affected

As Table A, which is repeated below indicates, the most important residen-

tial living activities interfered with by airplane noise are hearing radio or TV

program5, conversation, and sleep, rest and relaxation. It is significant that the

percent of all respondents mentioning such interference increaseB consistently as

the aircraft SNL increases. This indicates an appropriate relationship to the

reali ty of the stimulus exposure. It is also interesting to note on Table 1 of

Appendix III, hor.Never, that if people report that airplane noise bothers even when

the aircraft S 'L is only 50-60 db, that the percent who mention interference with

hearing radio or TV programs or t1i th sleep and relaxation is aJraost as great 

those respondents tider more intense aircraft noise conditions.

Because these activities were reported as voluntary responses to several successive

open questions , and as mentioned previously ,about two-thids of all respondents

weren't even asked these questionst the absolute percentages are probably uner-

stated, but the relative difference among SNL groups are probably more valid.

the exploratory interview' " the way in which the noise bothers was intensively

probed and the activities mentioned were simlar to the items reported above.

course, it wasntt possible in these selected interviews to establish a statistical

hierarchy of importance of these activities , but as Question 10 of Appendix X

indicates, a systematic investigation of these factors is possible.
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TABIE A

Rela tionship Between Reported Perception and Annoyance

with Airplane Noise and the Aircraft SNL

Aircraft SNL

All 50 - 60 61 - 65 66 .. 72 73 - 78 79+
Resp

Mention Airplan Noise.. 58% 15%. 27% h3% 58% 90%

Report Noise Bothers or Annoys

Bothers hearing radio or TV

Bothers conversation. . Ii

Bothers sleep" or rest. ..

Frightens respondent.

. .

In the NACA study" the question also ose as to the importance of the C1w.atd.

effects, and IfJohn-come-1ately" aspects of aircraft noise in relation to other

noise and non-noise distt bances in a neighborhood. In the intensive interviews,

an effort vTas made to ascertain the chronology of annoyance feelings. As Part 8 of

Appendix VI indicates respondents 'Here asked, ''\Jhich of the nu:sances did you first

find out about after moving here? Do you remember hOi'T you felt about it at first?...

Which of the nuisances did you find out about .u.Did YOt1 feelings about
(the first nuisance) change in arw uay 'TThen you found out about the second?" ......etc..

Responses to these questions indicated a considerable diversity of experiences.

Newer residents tend to perceive of many local annoyances practically simultaneously"

so that as soon as they moved to their neighborhoods they report awareness of a

number of problems. Older residents , on the other hand" have diffic'lllty in recall..

ing the sequence of events , so that 1i ttle insight can be secured from their answers.
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A few persons did indicate a c'lmmmlative effect of one disturbance piling up on

top 'Jf another. Oneil greatly annoyedll respondent who 'V,as reintervievred reported that

mosquitoes were the first disturbance and that airplanes followed vlith the following

effects: '!'ell the mosquitoes (were first). "'Ie were here one day and were attacked..

I felt I v1as sold down the river.. :e.w daughter was bitten up so badly that she had

scars for six months...... The airplanes (were next).. The mosquitoes were minor

compared to the airplanes. All you really had to do was to get adequate screens and

that vrould have been enough. Hi th the airplanes all you can do is shoot them down. 

Another respondent mentioned traffic noise first and then airplanes, and when asked

ho"r he felt about the traffic , he ansviered, III felt, boy what a place; getting it
both sides at once. 

rrhe Effects of Fear on Adaptation

As reported in the NACA findings and as sumarized in Table G below,

60% of all 1\ 
greatly annoyed" voluntarily mentioned their personal fear of airplanes

crashing into their homes; another 20% indicated personal fear of flying in an air-

plane or of having airports close to populated areas. The pervasiveness' of conno-

tations of fear being associated with airplane noise is further emphasized by the

responses of the deviant group of U greatly annoyed" living in distant areas where

planes do not generally fly belovi 2000 feet. Three-fourths of these respondents

indicated a fear of crashes on the first direct question about noise.



- 28 

TABLE G

PECENT OF RESPO ENTS 1-1ENTIONING FEAR OF CRASHES IN ANSlJE TO SELECTED KEY QUESTIONS

Content of Questions

Present dislikes about area... .
Noises heard in area - kinds

of bother

. " " . .. "

How do you feel about planes? 
Importance of airplanes. 

.. .

Reaction to closing Newark 
Airport. 

.. " "

Sub to tal-D irectexpressions
of fear. . . 

. "

Present attitudes about flying.
Necessity of having airports

near city

.. .. .. 

Subtotal-Indirect expressions
of fear. . - 

.. . 

Subtotal-not expressing arw fear

Total all respondents

. " . .

ber of interviews

Some
Perce

Indicatin
Fear on Each

Question

Overall Annyance
Great BotherPercent C'U'lat

Indicating Percent of
Fear on Each Unduplicated

Question Respondents

Bother
'U'la ti ve

Percent of-
Unduplicated
Respondents

11% 11%

.35

25% &9%

.3l

lQ%

E.%

100% 100%

12501237

The NAA report suggested that fear was one of the most important elemnts dig..

It was hypothesized thattinguishig airplane noise from other noise experiences.

annoyance rather than soothe it.

if a person is fearful of airplane crashes, that ntime" may intensify feelings of

Some people concerned with the airplane problem

have been heard to say almost wishftuly that many residents objected to the trains

also solve the airplane problem.

and autOJobiles at first and now have learned to accept them, and that Ittime" will

Naturally, it is impossible to say with certainty

that in the long run, a process of IInatural selection" may not result in people who

are sensitive to low flying airplanes moving away from airport areas and being

replaced b, persons more tolerant of airlanes. Of course , it took fifty years or
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more for the railroads to overcome strenuous neighborhood opposition" a.nd it may be

that in the year 2000, a similar process of a.daptation will occur as far as air..

planes are concerned. During the next fifty years" however J our' intensive inter-

views indicate that where fear exists" annoyance does not usually lessen ..lith time.

Airplane noise often acts as a trigger mechanism in stimulating fear reactions.

When this process occurs, each passage of an ' airplane represents a potential threat.

The noise of an approachig lane sets t a tension system which is onl released

when the plane safely passes. Viewed from this constant tension-provoking process,

"timell and increased volmne of exposure may actually intensify the number of fearul
exPerienoes and" therefore, increase annoyance with airplane noise. Some of the

actual responses obtained during the intensive interviews which suggest such re-

actions are oi tad below:

nHell you can It help it.. (pay attention when th y are low). HOlif can you help it

when they are so low.. Suppose something happened to the plane and she hit the

building.. That would probably mean death to everyone in the house. Do you remember

8. few years ago when a few transports hit some houses in Newark. My niece wanted

me to fly to her wedding but I wouldn I t take a chance on getting killed.

... 

II You

seldom think of a car going by. ith an airplane you cantt help it,; you have to

look. ivell v,e hear the 1I10tor boats, but they are pretty good. They don t t keep it

up late at night. That is a sound en they miss youaren tt IV'orried. \'1hen they fly

over the house, then you take notice.

.. ..

"If they go axv lower, just a couple of

inches, they will take the ch:iney off'. "

. ..

liThe only thing that bothers me is the

hazard. There t S no need for it 

-- 

to fly over Manor Section (supposed to be of!

the flight path)u

....

uIn 1906, I moved to 5th Ave. near the elevated in Brooklyn.

I couldn't sleep the first few nights because of' the elevated going by, but after

that it didn't bother me.. (the airplanes) you can hear them missing and that is

when you get scared. IIv.Jell v,homever you talk to 

-- 

that is the only thing that

bothers tJ. You can never really tell 1rThen one of them will drop on you. (Get
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used to it?) III guess so. I believe in that, but no matter how much uil1 pOl

you have " when a plane comes right over your house, it uill scare you"II

.....

(Get used

to it?) IIYes, I would agree to that, in ' certain ways. But not to that noise and the

plane coming down. real low. It is the danger that is so worrisome and frightening. . c

tlEventually you get used to it. You just don't pay too much attention to it" That fS

hou you get used to it. \lTe used to hear the ' cars "rhen they went by but we don It any

more. Hovr I sleep on thi cot and the . only thing that wakes me is the jets when

they roar over head. II IIGenerally, the traffic doesn1t bother; just some planes when

they come lo.-r. A few years ago, they brought in the jets here and, Oh brotherJ

Well they come so low, it gives you the impression that they are coming right through

you. I usually put my hands over my head and think, 'IS it really goin to crash
in?t It's a vlicked feeling..o..

On the other hand, IIt:ie" may sometimes reduce feelins of fear e.nd, thereby, lessen

tension. One respondent said, IIItm not as frightened as I was. l1ell, because so
many have gone over and they all pass over the house, that I know they just fly low

and .-1ll pass over. 

Whether fear increases or decreases wi th time can only be established over the year5

with continued research.. Present indic tions which are based, at most, on 6 or 7

years of intense exposure to large commercial transports or jet planes" indicate

that fear has increased as the volu"iG of planes and the size and speed of planes

have increased" NAcA data also indicate that those persons ho had lived all their

lives in the scue neighborhoods, and those who lived in their pl"eSent area the

longest, 1-Tere more often II greatly bothe ed" by the airplanes. If II timet! alone

(6-7 years) 'tiere sufficient to produce adaptation, then they wo11d have been IIgreatly
botheredll less of'ten.

e-. The Effects of Inter"" rsonal !1e;L.ations

Since housevrr s areus1.1ally at home during the day and more often
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exposed to the airplane noise stimulusj it was felt that they might be a major in-

fluence on the family r s feelings about airplaneso Likewise" the perceived feelings

of friendl5 and neighbors 'VIas believed to be potentially important. During the

intensive interviews each respondent 1-laS asked, "Now what about others in YO'U

family... How does your (husband-wife-chidren) feel about living around here? 'VJhy

is that? 1fhat does he like? Dislike?u... Ho1v about your neighbors etc.

'?!!

Practically every respondent reported that other members of his family as well as

his neighbors shaed his feelings about the airplanes. As in the case of the per-

ceived stimulus, it is not too important whether these other people actually do

shae the respondents f feelings" but that he considers that others agree with the

appropriateness of his reactions.

Since this agreement with one f s own reported feelings was so universal" and since

there 'Vlas need to reduce the length of the interview, this battery of questions was

el1Jinated from the final draft of the proposed questionnaire. Reports about

neighbors t attitudes are covered in Question 26 of Appendix X in connection 't.Jith

reports about complaint experiences.

Importance of Expectation of Character of Residential Area

Practically everyone has some notion of what his ideal residential area

would be like. The extent to which the airplane noise source is in conflict with

this ideal is, of course, an important psychological variable.

Very little information was gathered on desired ideals for residential living in

the NACA study. Information was collected, however, on anticipated l ces and

dislikes. It was found that very few people are aware of the specific character of

a neighborhood when they decide to move there. Their concern is generally directed

toward t house itself the cost, the layout, the aesthetic appeal1ihen asked,

tlHow did you happen to pick this neighborhood to live :tn?lI , almost 40% indicated

that it wasn It a personal decision, that they had no choice or that it 'liaS an
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aocident. About 20% mentioned convenience to job or general convenience of the

location and only about a thid offered specific social or physical advantages of
the area. Only one out of every fo'ur people who were bothered by the airplanes had

any expectations of any disadvantages or annoyances, a.nd onlyl% expected trouble

from the airlanes. Most of the expected dislikes involved location" facilities

neighbos, congestion etc.

It has often been said that people shou.1d expect noise if they select a. house near

the airrt. The fact is that all evidence indicates that they are not a.ware of

the airplanes until they actually move to the area. Many people inspect the area

on a Sunday, when fetv planes are flying. Others may no tice a few planes flying by

while they are briefly inspecting a house , but don I t realize what the eArperience

will be like on a 24 hotJ basis.

In the intensive intervievs at Bedford and Farmingdale, it becamo quite apparent

that goals and expectations are very important. Most respondents indicated that they

ha moved to the suburbs to get away from the congestion and hub-bub of the city and
the dangers to their children of heavy traffic. They expected the neighborhood

(near the airport) to provide quiet, residential open country. FElf vlere even avlare

of the airport or believed it would be as bad as they now felt it was. The airport

at Bedford, for example, has expanded tremendously in the past five years, bringing

a heaVlJ influx of population with all of the growing pains of rapid suburban growth.

In addition,J the expanded base has brought more noisier jets flyin overhead. All
of these affects attributed to the airport are in direct conflict Hith the basic

values most people expected to find in their areas. Consequently, it is not StJ-

prising that they resent the intrusion of the a.irplane activity on their nice

residential areas. In fact, some of the resentment due to high t es and congestion

which are blamed on the airport expansion may increase the intensity of complaints

about airplane noise and low flyin. Not that the noise and lo .; flying are not

considered important disturbances in themselves, but that it is difficult to complain
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to the airport authorities about such indirect effects as high taxs and growin

congestion of new homes. ConsequentlYI it was sometimes found that a "convenient

handle" 1 such as noise or closing of access roads, was often used to express the

cumu1ati, annyances with the airbase.

As Question 4 of Appendix X indicates, it was also foun that an "aided..recalllt

flash-ard technque was helpful in stimulating discussion about specific problems

which hadn f t previously been spontaneously mentioned. The open questions about

likes and dislikes are foll01ved by this flash-card which introduced questions about

ideals, expectations etc.

The net bala.nce of feelings about the area is an indication of the intensity of the

conflicts betw'een goals, expectations and the reality of the current situation.

It also reflects attitudes about the future of the area. The NACA findings indicat-

ad that respondents who were "greatly bothered" with the airplanes generally only

reported liking their area "a little" , but that few indicated a net negative "dislike"

for their areas. A complementary finding was the fact that felT wore a.ctively plan-

ning to move from their arca and that II10st people still had hopes for changing the

airplane noise situation.

At the Beciforo. Airport, the temporary closing of one runay increased the volume of
flights over the Lincoln area. Nost respondents in Lincoln 'Here informed of this

temporary shift ani as a short-run situation they were generally Hilling to accept

it. There is ample indication, h01 evcr that if the expectation Here for an in-

definite prolonged exposure that their feelings would have been much more critical.

:rportance of Attitudes ,towards the Hissions of the Air Base

In the NACA study, it was found that attitudes toward the comeroial

airlines was generally positively correlated with tolerance of airplane noise.

Persons who reported fino bother" or only "a. little bother" more often said the

airlines "..ere livery importantll , while "greatly botheredll more often said they were
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only II fair ly importantll or 11 not important. 

In the case of U.S. Air Force operationsl inications are that general feelings

about IINational Defensell and the specific missions of the militar airplanes are
even more important in securing the acceptance of the airplane disturbances.

1fThether this psychologioal factor is equally important under all levels of aircraft

noise and operations is not knoTtm. That it is important" howeyer, is clearly

indicated by the following comments gathered during the intensive interviews: II and

if itts essential for defense, we can put up with a slight annoyance. In case of a

national emergency, 1.Je 'd probably be delighted that 't1e had all these planes here for

protection.

....

"They are essential to national defense - if that was a commercial

field, I'd tHOve out of here. II

. ... ,

liAs far as I know I don 't know a g-reat deal about

the airort, I think that they are here for the 't.Jelfare of the vicinity and h1.anity

and as such they are valuable enough so I "lOn t t speak arw morc about i t. 11 In other

words, they are an asset and not a liabili ty. ... HOne of the complaints was that

they had planes there for research, but I don 't see anything ong with that.

also feel that military support is valuable.

., 

''iJell what he (Air Force representa-

tive) had to say souned logical. As I said, thel e are two sides to it. There is

our defense over there. 

Feelings that the jets are for defense and that national defense is bnportant to

everyone is not always quite enough to produce acceptance of the local noise etc.

Some people feel that the activity does nat have to be near their neighborhood.

Others passively accept it as a military decision beyond their control, and still

others welcome the nearby installation. The latter group, of co'Use, are most

likely to make an effort to accomodate themselves to the noise situation. Some of

the comments indicating these feelings are reported here: \1 SomeOne was telling me

that they ill need more airbases because of the possibility of another ifar. Itts
nice to knOTl that they are handy.

...

IIHeU, in case of war, theY've got to practice

somet here and get their experie.nce.

....

IIWell, I feel that if a defeMe post is
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necessary and it seems to be, I would just as soon have it here. ..u tlThey canlt

get much f'Uthe a:ay and protect the city of Boston.. 

IJportance Ot Feeling that Aircraft Disturbance is Unavoidable

If a person feels that the noise source is important and that it is

located nearb, for a good reason, but that the particular operations create an

'mnecess or avoidable disturbance, then it is likely that the person will feel

bothered and annyed. In 'Iderstanding this complicated process, it has beenfo'ld

convenient first to ascertain whether a person feels that it is ph,sicaly possible

for anyone to do anything about the noise and aircraft operations. In the NACA

study, 69% of the Itgreatly annoyedll felt that it was pqysica11y possible to secure

an improvement. In the intensive intervi , feelings about jet noise Here somewhat

less optimistic. One person said, uYes, definitely, they could muffle them.

Jollnson put a good muffler on the motor boat, so they could do the same with the

airplanes. Host respondents , hO'.reverl agreed vdth this ansvrer, II\Je11" I don't

suppose they can do much about that. Thatfs something you have to live with if you

want to stay here. F'L1:ther discussion of the influence of feelings of futility on

restricting the expression of annoyance feelings will be presented in connection

with a discussion of overt complaint behavior.

A second consideration is whether the respondent feels that pilots and officials

are sufficiently concerned about his rights and welfare. If he feels they are

makin a max:ium effort to min:iize the disturbance, then it is more likely he will

make a greater effort to live with the noise. Some coments reflectin these

attitudes are reported belm.r:

II Oh yes... ..definitely (concern) I guess they have rules and probably strict ones. H

The military are pretty strict. If a g pulls a boner more than a couple of times

then he isntt going to puU it much more.

....

uI feel that (concern) is stressed by

the milita and the civilian authorities That is why you find the pilots in a
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lot of ditchings and putting theselves in hazardous conditions. u.." I'VTell the

pilots ha.ve a certain amount of control" but he has to get up to a certain speed

an al ti t'Ue in a limited amount of time and space.. I don tt go on one linder

instead of 8 in rrf car.. II

.. ...

" They fro supposed to get a certain al ti t'ude before they

come over.

....

IIYes, I think so.uexcept occasionally there fs aome reason why they

don 't like the weather or sOlething" but I think they try' to be careful" They

get called dow if they don't - they investigaten

....

ttYes , the majority are con-

scientious.

Sometimes respondents distinguish bettteen the relative skills and maturity of Air

Force and comercial pilots. Most respondents feel that bo th are equaly well

trained and oriented touard the seriousness of their jobs. A few felt that Air

Force pilots were young and less responsible. Such coments reported beloiv,1 of

course, heightens feelings of fear and the unecessary nature of the disturbance:

"I never gave it much thought.... they probably would be.., they (commercial pilots)

are a business and some of these fellows are more or less on a joy ride.

...

IlIn

other words assume the pilot did malee a mistake, or was just horsing arO'.
don It thin arw pilot at the base Hou.ld deliberately come out and buzz the area as

Ear as that goes. But the reason I say if I knew the pilot...... in the past when I

was doing:m hitch in the ar, there were some pilots that I 1Touldn t have step

inside of the plane just to have them warm it up... tIThe onl thing that bothers
me is the haz8Jd" There's no need for it 

-- 

to fly over here. 11m ass-uing they

are familiar with the ground rules; the to"rer should notify them..

Importance of Personal Variables

Only age and education .vera found to be sig ificant demographic varia.bles..

affectin annoyance feelings. The middle aged and better (iducated i'rere generally

more tolcl"anttha the younger and less 'Hell educated.
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Previous experiences 1-1ith other noise conditions at work or in other residential

neighborhoods did not appear to have much effect on acceptance of intense aircraft

noise levels. A person might accept equally intense noise at work because he felt

it'Vlas an inevitable part of the job" but for residential living he vlanted different

conditions. The pr:Uary consideration generally was not other noise experiences"

but the necessity, or avoidability of the aircraft noise.
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Importance of Socio-Psychological Variables in Determining Overt Behavioral

Responses

OUr discussion so far has been in terms of variations of the physical air-

plane stimulus and corresponding shifts in human perceptions and feelings about the

airplane si tua tion. Most administrators can roughly understand the meaning of

changes in sound level readings or the fluctuations in flight operations statistics.

These are tangible data recorded on acoustic instruments and operations reports.

The measurement of psychological feelings , however, often appears to be too intan-

gible and complicated for them to comprehend. 1heir primary experience is with

reported complaints by individuals or civic groups appealing for the reduction of

aircraft noise or tte modification of some operating procedure.

Their major concern is with the potential threat that such tangible complaints have

on the continued operations of their bases.. Although many of them don't realize it

however, their concern is also with the underlying feelings of annoyance which prompt

the overt complaints. '\Jhenever complaints are received, the administrator must make

a judgment as to the validity of the annoyance expressed in these complaints.

must decide wheth.er the disturbance is real and serious , or whether the complainer

is a "chronic griperll exaggerating the situation.. He usually also tries to antici-

pate the seriousness of tl first complaints by making a rough judgment of the number

of non-complainers who may feel as keenly about the disturbance but have not yet

expressed themselves. The advantage of making an accurate estimate of the "complaint

potentiall! before actual complaints snowball into an organized community campaign

is quite obvious. Yet, the techniques for making such judgments about the under-

lying feelings of non-complainers are extremely .difficult, and as will be shown in

subsequent discussion, the volume of complaints at any given unit of time is often

a poor reflection of a oommunity's underlying feelings and Itcomplaint potential. 
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For years public relations experts have tried to develop " rules of thumb to relate

overt complaints to a corresponding f1 complaint potential. While a considerable

amount of general knowledge and experience has been amassed, the specific judgment

is still largely a crude personalized art. It is knO'W for example , that relatively

few people will ever, under any circumstances , express their feelings to the author-

ities . It is known generally that younger, better educated people in a higher socio-

economic status group will more often complain or express themselves. But the spe-

cific standards vmich would provide a more precise clue as to the "expected numberll

of complaints under a given intensity of feeling are still not available.

. It is known that a number of intervening socio-psychological variables often facili-
tate or discourage the expression of anoyance feelings. The precise statistical

relationships of these variables are not yet known, but their general impact will be

briefly described below. It should be emphasized that until such numerical relation-

ships are empirically determined it will be ve~ difficult to judge accurately the

1Uderlying "complaint potential" from the relatively fe1.. overt complaints actually

received. It is the complaint potential which constitutes the maimm scope of the

disturbance and the possible extent of cOnm1nity interference vdth base operations.

It is the objective of this research to develop a better understanding of the rela*.

tionships between actual variations in the aircraft noise source, the ncomplaint

potential" or underlying psychological feelings and the actual overt expression of

these feelings in the various forms of complaint. Eventually, it is hoped that an

analytical matrix will be developed embodying the empirical numerical relationships

of the above parameters so that more accurate judgment may be made of the "complaint

potential. n At the present time , however, the . most reliable method for ascertainirg

these underlying feelings of annoyance is through personal interviews of a cross-

section of residents. It is hoped that after enough of such inte rviews have been

analyzed under knO'vn variations of the offending noise stimulus that average

empirical relationships will be established. These average factors will then












































































































































































































































































































































































































