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FOREWORD

This report was prepared by Paul Borsky, Study Director for the National Opinion
Research Center (NORC), University of Chicago, under the direction of Clyde W. Hart.
The report, Part I of two parts, covers the development of a questionnaire method to
assess the responses of community residents to the noise of aircraft operations . The

work was accomplished durmg 1954 and 1955 under Contract AF 33(616)-2624 in

support of Project No. 7210, "Human Response to Vibratory Energy, " Task No. 71701,
"Nonauditory Effects of Intense Sound on Man. " Captain R. G. Hansen, USAF, served
as contract monitor for the Bio-Acoustics Branch, Aero Medical Laboratory , Wright
Air Development Center, * Wright-Patterson Air Force Base, Ohio.

The detailed research was conducted by David E. Ryan and Richard L. Blumenthal,
Assistant Study Directors at NORC, and Dr. Kenneth . Stevens of Bolt, Beranek and
Newman, Inc. Valuable advice and assistance was given by Dr. H. O. Parrack and

Dr. Henning E. von Gierke of the Bio-Acoustics Branch.

The studies reported in Parts I and II of the present report formed the basis for
Air Force ope.rational procedures to assess community reaction to air base operations

and to guide further research in this area. Many publications and procedures
published in the meantime have made use of the information contained in this report; 
limited number of copies of this report was distributed to interested Government
agencies on request. The research data contained in this report originally were
planned to be a part of a more complete evaluation of the overall problem and would

have presented more definite results. In the meantime, Air Force research activity in
this area was de-emphasized. However, many requests for these data were received
and it was decided to publish this report at this date without further modifcation. 
should be kept in mind that the manuscript was written by the authors nearly four years
ago and that general research activity in this area has continued through this period.
Although the data presented are considered valid and valuable, the reader is reminded
that they do not constitute the latest or final results in this complex research area.

Air Force publications connected with or growing out of the work reported here
include the following:

Stevens, K. N. , Pietrasanta, A. C., and the Staff of Bolt Beranek and Newman,
Inc. , "Procedures for Estimating Noise Exposure and Resulting Community
Reaction from Air Base Operations, " WADC Technical Note 57- 10, April 1957 

Clark, W. E.

, "

Noise from Aircraft Operations, " Bolt Beranek and Newman, Inc.
To be published as W ADD Technical Report, 1961.

Pietrasanta, A. C. , and the Staff of Bolt Beranek and Newman, Inc., "Field
Measurement of Community Noise Exposure Near Hanscom Field, " WADC
Technical Note 58- 163, August 1958.

Clark, W. E., Pietrasanta, A. C. , and the Staff of Bolt Beranek and Newman, Inc.,
"Intrusion of Aircraft Noise into Communities Near Two USAF Bases, WADC

Technical Note 58- 213, July 1958.

* Redesignated Biomedical Laboratory, Aerospace Medical Laboratory, Wright Air
Development Division



ABSTRACT

A comprehensive conceptual scheme to describe the annoyance and complaint
processes involved in community reactions to jet aircraft noise and related operations
has been developed. This broad theoretical framework is based ona more detailed
evaluation of a NACA* study, a series of intensive personal interviews with New York
City and Hanscom Air Force Base residents, and discussions with technical personnel
concerned with acoustics, public relations, jet manufacturing, and flight operations. The
theoretical scheme deals with broad aspects of the problem: the objective physical
characteristics of jet stimuli and related residential disturbances, the intervening
sociopsychological variables affecting individual perception, feelings of annoyance, the
additional interacting factors modifying individual expression of such feelings, and the
overall community considerations determining the scope of community action. A
standard personal interview questionnaire has also been developed and pretested for
possible use in validating the conceptual scheme and in deriving precise statistical
relationships among the many variables.

PUBUCATION REVIEW

JOS. M. QUASHNOCK
Colonel, USAF
Chief , Biomedical Laboratory
Aerospace Medical Laboratory
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I. INTRODUCTION

For the past three years the National opinion Research Center has been en-
gaged in the study of humn reactions to aircraft noise and flight operations.
Following the series of tragic accidents at Newark, N. , and Jamica, L. , in
early 1952 , the National Advisor, Commttee for Aeronautics asked NORC to develop
a research plan for determning the nature and extent of humn annoyance dth
airplanes flyig overhead and for establishing the relationships of the acousti-
cal and socio-psychological factors which tend to intensify or reduce such
annoyance.

After a brief pilot study in the New York and Chicago Airport Areas which
indicated that the personal interview technique was a feasible method for deter-
mining neighborhood reactions to the aircraft stimulus, a full-scale study of
eight major commercial airports was completed. This study, involvlng .3635
interviews in 180 different neighborhoods, was concerned pririly with re-
actions to air carrier propeller driven airplanes. While this initial study
provided valuable evidence on the effects of airplane noise on people living in
the vicinity of airports, it also suggested a nuber of questions requiring
additional research. '1/

Since jet airplanes are expected to replace most propeller planes in the next
few years , it was recognized that furher research on airplane noise problems
should concern itself primrily with jet operations. The U.S. Air Force, which
is represented on the NACA research commttee, indicated that it was very much
concerned with research on jet aircraft since it was the sole operator of jet
aircraft in the U. , and since some of its bases were already exeriencing com-
plaints from nearby commties. It was decided, therefore, to transfer sponsor-
ship of commty aspects of airplane noise research to the U.S. Air Force.

When NORC was asked to recommend the next step in the research program, it
suggested that a broad exloratory study be initiated. Full field studies are
expensi ve a11d time consumng and before embarking on a defini ti ve research pro-
gram on jet noise and operations problems, it was felt that additional experi-
mental work should be done to sharpen the conceptual understanding of the
annoyance process and to develop further research tools and procedures. More
specifically, it was suggested that a selected panel of respondents who had
indicated atypical reactions on the NACA questionnaire be reinterviewed inten-
sively to probe for a better understanding of tne dynamic factors affecting their
responses. It was also proposed that new respondents be selected who were prima-
rily expsed to jet airplane operations , since it was believed that jet noise
experiences might present some entirely diferent research problems. Paralleling
these exprimental studies of the humn aspects of the problem, it was suggested
that detailed investigations be made of the acoustical and operational aspects of

11 Some of the findings of the NACA study will be s rized in sections of this
report. The detailed report ItCommty Aspects of Aircraft Anoyance" may
be obtained from the National Aeronautics and Space Administration.



the aircraft complex to determne which physical parameters appeared to be most
significant in distinguishing diferent aircraft experiences. After analyzing
the findings of these exloratory intervieys , it was suggested that an integrated

conceptual framework be developed to describe the annoyance and adaptation proc-
esses. The final step in this initial phase of the research would be the devel-
opment and pretesting of a personal interview questionnaire embodying the various
hypotheses included in the conceptual scheme. This questionnaire could then be

used in the next phase of the research program to establish the quanti tati ve re-
lationships o ous socio-psychological and physical factors affecting the
annoyance process.

One point should be emphasized. The exploratory intensive intervew is
largely unstructured and is designed to encourage the respondent to reveal his
vieys with a minimum of direction and a maimu of spontaneity. Since it does
not contain responses to a uniform set of questions it is extremely difficu
quantify i ngs. It is not d gned to obta atis lly bJ.e data

, ra er to ga er a wide range of ideas and hyotheses for more systematic
future research. It follows, therefore, that the testing of the hyotheses, and

the establishment of quanti tati ve relationships between the various physical and
socio-psychological factors are not objectives of this phase of the exploratory
research. The final objective of this phase is to develop the questionnire, the

analyical tool, 'Wich can be used in a future large scale study. Such a future
study can lead to the preparation of an analytical matri 'Wth numerical values

attached to the different variables which can be used for planning purposes to
approximate average humn responses to known variations 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 annoyace and adaptation are not wi thin the scope of this report.

After negotiation with the appropriate Air Force officials, the above pro-

posals were accepted and the results of the exploratory research will 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. FIN'D INGS

Chronolo of Activities

1. The first ph,'"se involved the further n81ysi1: of interview data ob-
t'-ined from the NACA study. A deteiled sttement, "I-1jor Gaps in YJiowledge of
the Effects of Airplane Noise on Nan. " was prepnred and serv6'd as guide in the
plenning of future research.

2. Since two of the eight drport areas which !tiere included in the NACA
study, St. Louis 9nd f'iinneapolis. happened to have some jet planes operating at
the time of the survey (about 10% of totDl operations), a special analysis was
made of all voluntary mentions by respondents of jet aircraft. This anslysis
suggested a number of qualitative aspects of the jet noise experiments which
were further €I xplored in the intensive interviews.

3. Other fpecial tabulations were prepared from the NACA data and
luated before the approach to further studies was formulated;

Perception. Annoyance and Activities Reported as
Affected by Aircraft and Traffic Noises

Vari2bili ty of Overall Annoyance Responses Among
Sampl ing Areas

4. The firm of Bolt. Beranek and Newman, Inc. were asked to explore the
acoustic 2nd other physic- aspects of the Aircraft stimulus. After analyzins
the problem, the firm agreed to pretest its procedures for measuring selected
per8meter of the stimulus 2nd to determine the expected variability of normal
stimulus expsoures. Their report is included as Appendix II of this report.

5. Discuf'.sbns were held with Air Force
Force B"se and at Mitchell Air Force BaEs. to
posf;ible "bout jet oper/:,tionE and experiences
dents.

officisls at right-Patterson Air
establish as much information as
wi th complaints from local resi-

6. Discussions were held with operRting officials of Gruman and Republic
Aircraft p18nts on Long Island and after a detailed study of operating
conditions, it was decided to select the first respondents for intensive inter-
viewing in commnities adjacent to the Republic plant at Farmingdale. L.
About a d07en such respondents were initially interviewed. Complaint files
and public relations files at the Republic plant were also evaluated



. ' " ,

7. The following typs of respondents who had previously been interviewed
during the MACA study were selected for re-interviewat the LaGuardia and Idle-
wild Airport neighborhoods:

Respondents in close areas who were "not bothered"
Respondents in close areas 'Wo were 

II greatly bothered

Respondents in distant areas 'Wo were Itgreatly botheredlt

Considerable difficulty was encountered in locating and arranging intervews
with these respondents. Some had moved, others were not at home when the inter-

viewers called, and since callbacks are expensive and time consing, only 25 of
these interviews were actually obtained. other factors which influenced our de-

cision 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 Farmngdale interviews (which ranged from 2 to 4
hours in length) were analyzed, a tentative analytical outline and Question Guide

were prepared for future intensive interviewing.

9. After a series of discussions with Air Force officials, it was decided
to select the Hanscom Air Force Base at Bedford, Hass. , as a second area for in-

tensi ve intervewing. Flight paths and operations were analyed and about 40
respondents were selected in the Lexington, Bedford, Concord and Lincoln areas.

The complaint files at the Hanscom Base as well as ne,,"Spaper files and other his-
torical recorda of minutes of meetings concerning the expansion of the base , etc.

were reviewed. Special interviews were also arranged with a panel of "commnity
leaders" in the above four town. Included were town selectmen, chiefs of police
newspaper editors, members of town planning boards , a local postmaster and the

chairman of a local Chamber of Commerce. 8e special interviews were anlyzed
to establish a picture of the conmty structure and of the attitudes of these
leaders toward the local air base.

10. The intensive intervews obtained at Ha.nscom Base were analyzed and
after a series of discussions with Air Force officials, a revised conceptual out-
line and the first draft of a structured questionnaire were prepared.

11. The first draf of the questionnaire was pre-tested at the Hanscom Air
Force I3se area, and was found to ru about 2-1/2 hours in length. Afer a series
of revisions , eliminating certain sections and clarifying others , a revised second

draft was prepared.

12. The second draft was pre-tested at Farmingdale, L. , and after further
revisions , the interview 'WS estimted to run from an hour to an hour and a half
in length.

13. After further discussions with Air Force officials and with members of
subcommttee z24-x-20 of the American standards Association on Commty Noise
Problems, a final draft of the questionnaire was prepared and is included as Ap-
pendi I of this report.



),. 

Since the 'tlest Coast aircraft manuiacturers had the most complete rec-
ords of commity complaints about jet aircraft noise and operations, a special
study vas made of their experiences.

Major Problems Considered in Exploratory Research

General Framework of Communty Aspects of Aircraft Operations

Since one of the underlying objecti vas of this exploratory research is
to sharpen the conceptual understanding of the annoyance and complaint processes
invol ving jet noise and related operations, a large number of potentially rele-
vant hypotheses were explored. Before presenting detailed findings with respect
to any particular hypothesis , however, it might be helpful if the overall concep-
tual framework were briefly described. It should be clearly recognized that
human reactions to jet noise and flight operations are extremely complex and that
there are numerous unique aspects to every individual experience. Consequently,
in attempting to synthesize many different individual experiences and to establish
broad generalizations, some details are necessarily oversimplified. With this
caution in mind, Figure 1 is presented below as a suggested schematic outline of
the factors affecting community aspects of the aircraft problem.

As the network of arrows on Figure 1 indicates, each set of factors is
interrelated in a complicated pattern to other physical and psychological con-
di tions. Al though it is recognized that in a real experience these factors tend
to operate simultaneously and that it is impossible to isolate distinct phases of
the anoyance and complaint processes, it is nevertheless convenient for analyti-
cal purposes to consider separately the following eight conceptual phases of the
problem:

The objective characteristics of env.ron.'Jental problems
The spatial and sociological relationships of individual

residents in a single neighborhood and of adjacent
neighborhoods

The intervening socia-psychological factors affecting
individual feelings of annoyance

The range of actual individual feelings of annoyance
The intervening socio-psychological factors affecting
individual expression of annoyance and forms of
action

The range of actual expression and form of action
The intervening factors affecting commty action
The form of commty action

The first phase of the aircraft problem logically involves an analysis of
the characteristics of the stimulus situation itself. In order to ascertain
whether there are any statistical relationships between variations in the stimu-
lus and in the humn perception, feelings, and expression of those feelings about
the stimulus , it is impo rtaut to establish some 0 bjecti ve measurements of the
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stimulus which are independent of the subjective reports obtained from respond-
ents. The subjective respondent reports can then be related to the measured
variations in the aircraft stimulus and any statistical relationship between
the two can be established.

For example, in evaluating a jet problem or stimulus at a given place and
time it is possible to measure objectively certain acoustic parameters of the
noise such as the sound spectru, the peak sound pressure levels in various
octave bands , and the duration of those SPL's. From actual flight and operations
records, it can be fuler ascertained how often and how regularly these noises
are propagated, and how present activity compares with past trends and expected
future trends. It is also possible to estimate the range and average altitude of
planes flying over a particular house or neighborhood, and the extent to which it
is directly overhead or off to a side (slant-distance of plane). The objective
relationships of the jet noise to other enviromental noises can also be obtained
by similar methods. These objective physical aspects of the aircraft stimulus
will vary from house to house and from neighborhood to neighborhood. In order todetermne whether there is a statistical relationship between these variations in
the objective jet stimuus and the humn response to it, these objective charac-
teristics must first be determned. To the extent that some specific relation-
ships can be established, it may be possible for operations officials to manipu-
late the character of jet operations in order to minimze the disturbance.

Since the jet noise stimulus seldom occurs as an isolated environmental ex-
perience but is usually part of a larger complex of problems involved in residen-
tial living, it is not enough merely to measure the characteristics of the jet
disturbance. It is also important to establish the total context of residential
problems in any neighborhood or commty. As will be seen in a more detailed
discussion in a subsequent section, the presence of other serious non-jet problems
can frequently mask the jet problem. Some of the more important residential prob-
lems are listed in the schematic outline but there are undoubtedly others which
could also be listed. The reversible arrows connecting airplane and non-airplane
problems indicate the probable complex interactions of these factors.

The second phase of the schematic outline attempts to show the spatial and
sociological composition of a community in relation to the physical characteristics
of the stimuli. Each neighborhood has a de fi ni te physical structure in which dif-
ferent homes in that neighborhood and consequently the individual residents in
those homes are exposed to different intensities of the stimulus. 

Some homes are
closer to the airport and flight paths and receive the most intense stimulation;
others are farther off to the side or farther away and experience less intense
stimulation. "Individuals I, , and N" comprise "Neighborhood I. II The rest of a
gi ven commnity consists of other neighborhoods in varyng spatial relationships
to the stimuli. These are designated as "Neighborhoods II and N.

In addition to the spatial composition of a neighborhood or a community,
there are the social interactions of individuals and groups of individuals in
different neighborhoods. By social interactions we mean the indirect stimulation
produced by communication of various individuals or groups of individuals in the
commnity. For example, let us assume that Individual "a" in Neighborhood "I"
receives the most intense stimulation and that Individual "NI' , the least. Through



symathetic discussion, however, it is possible that the "feelings" of Individual
"N" can be affected by discussion with Individual "0"

, and vice versa. Likewise

the social relationships among neighborhoods can affect 
ttfeelings" of Individuals

in different parts of the conuty. It is important to recognize that different
Indi viduals and Neighborhoods actually experience the stimulus differently in
term of direct exposure and indirect social exposure.

It is also obvious that each Individual has different demographic charac- 
teristics which may affect his perception and 

It feelings It about the stimulus. 
analyzing individual Itresponselt patterns, therefore, such personal factors as
age, sex, education, income, occupation, family relationships and group associ-
ations should be considered.

Assumng that two or more individuals with similar demographic factors are
found to be exposed to comparable jet stimuli, is there any indication that
their "feelings" about jets will be similar? Our findigs indicate that a host

of other intervening socio-psychological variables must also be considered.

These variables are described as Phase Three of our scheme. While it is impossi-
ble to list all of the possible socio-psychological factors which may affect an

individual's" feelings" , it is believed that the key factors are included in

Figure 1. For the sake of simplicity only the factors affecting Individual "0"
are charted for Phase Three-Six of Figue 1. It should be understood, however

that comparable schemes can be drawn for each Individual and that each Individual
has a possible interaction with every other Individual, as is shown in Phase Two.

The first important psychological consideration which is listed is the sub-
jective perception of jet and non-jet problems involved in living in a given
neighborhood and conuty. In Phase One the independent objective character of
the stimulus was emphasized. This was considered important as a means of verify-
ing subjective reports of the stimulus. As subsequent discussion will indicate
the possible subjective distortions of perception are also extremely important in
understanding the annoyance process. The way an individual subjectively perceives
the stimulus will often determine the intensity of his feelings about it. It is

c1"cial, therefore, to determne the subjective perception of jets in term compa-

rable to the seven items listed uner rrObjective Characteristics of Problems"
Similarly, it is essential to find out the subjective perception of all other
problems involved in living in an area in order to establish the overall contex
in which jet disturbances exist.

The second group of intervening psychological variables involves actual re-
lated personal experiences with the stimulus. As far as airplanes are concerned

it includes results of actual exposure to planes flying over the individual's
house or neighborhood as well as general contacts with flying in an airplane as a
passenger. Both of these types of experiences can influence feelings of fear of
crashes and interference with essential living functions such as sleep, rest
reading, speech, listening to radio and TV, etc. These direct personal experiences

as well as the indirect expriences of other members of the famly and neighbors
constitute the heart of the perceived disturbance, since reports of annoyance are

generally in term of these items.

Other possible personal experiences, which may affect present feelings about
jet planes and other problems include the types of other residential areas and job
experiences to which the individual has been exposed.. If he has previously learned



to accept various related physical disturbances in other neighborhoods or on his
job

, ,

it may color his appraisal of his present neighborhood problems. The pre-cise relationships of such related previous experiences are unown, but they
should be considered in evaluating the present "feelings" o:f a par-t.icular indi-
vidual.

A third group of intervening psychological factors are related to the over-
all feelings about living in a residential area. Every individual has more or
less structurd ideas about the ldnd of neighborhood in which he would like to
live. In most instaces, however, practical considerations require some compro-
mise with these ideal standards. Consequently, in addition to determning the
ideal values , it is importat to learn about the actual expectations of advan-
tages and disadvantages before moving to the neighborhood. The extent to 'Wich
the present realities of living in a neighborhood are in conflict with either the
ideals or the expectations of living conditions in the area is undoubtedly an im-
portant psychological consideration affecting feelings of annoyance. For example
if an individual pre.fers and expects to find peace and quiet in a residential
neighborhood, and then is unexpected13- :faced 'Wth the intense noise and threat of
low :flying planes, his resentment and annoyance are likely to be greater than if
he generally likes the noise of urban activity and he lmew about the planes before
he decided to move into the neighborhood. Likevrlse, the net balance of advantages
over disadvantages and the availability of better alternative neighborhoods are
important considerations. In this regard, if an individual has already made spe-
ci:fic arrangements to move away :from the neighborhood in the near future, his
tolerance of a local disturbance is likely to be greater than the person who ex-
pects to remain in the area indefinitely.

The interaction o:f all of the above variables, such as the perception of the
jet stimulus in relation to other problems of living in the area, the extent to
which direct and indirect experiences with jets have seriously interfered with
various living conditions, the degree of previous exposures and adjustments to
other related physical disturbances in other neighborhoods or jobs, and the con-
flidt between desired, expected and actual living conditions are believed to be
some of the primary psychological variables affecting feelings of anoyance.

Phase Four of the scheme lists a range in such feelings. The five item are
not intended to indicate an actual scale of differentiated feelings, but rather to
suggest the broad groups of intensities ranging from very intense bother to never
bother.

It is important to note that there are reversible arrows connecting the
"Range in Feelings of Anoyancefl and Phase FJ ve 

-- 

"The Intervening Socio-Psycho-
logical Factors Affecting Individual Expressions of Anyance and Form of Action"
This indicates an iIportant finding: tht not onl does the intensity of feelings
of annoyance affect the way in which these feelings are expressed, but that inter-vening psychological :factors which may inhibit or encourage individual exressionalso may interact on the actual verbalization of the feelings themselves. 

For ex-ample, if a person feels compelled to accept a given disturbance because he :feels
that there is no possibility of improving the disturbance, that complaints are
useless and that he must remain in the area for other reasons, not only will such
a person generall refrain from voicing a complaint, but he might even try to
suppress his feelings of annoyance by denying any intense bother. 

This point will
be discussed :further in a subsequent section.



Assumng a given intensity of feeling of annoyace, not all individuals would
be expected to express themselves the same way. In addition to the obvious demo-
graphic variables of age , sex, educa.tion, income, etc. , there are at least five

groups of socia-psychological variables which may influence individual variations.

These are grouped under the Fifth Phase of the schematic diagram. It can not be

emphasized too strongly that a given form of expression or absence of expression
is no simple indication of the intensity of feeling or absence of feeling of an-
noyance. Intervening between simple feelings and forms of expression are the im-
portant variables which will now be discussed.

The first obvious condition facilitating expression of feelings involves the
knowledge of the appropriate authorities who are in charge of regulating airplane
operations. Unless one knows to whom complaints can be directed the most intense'
feelings may remain unexpressed.

The second grup of considerations concern the posi ti ve aspects of jet oper-
ations. Just as the overall feeling about living in an area involves net balances
of advantages and disadvantages , the overall decision to complain or not to com-

plain often involves evaluations of the relative contributions in relation to the
disturbances by the offending source. In this regard, the general importance of

the airplane facility to the individual as a source of income, convenience or gen-

eral protection is significant. Likewise, the perceived importance to friends or

neighbors or to the larger commnity is relevant. If a facility is perforndng an
important function and the disturbance is a by-product of the activity, there may

be some reluctance to complain and possibly jeopardize the important function. On
the other hand, it isn't always sufficient to feel merely that the operation is
essential, it is also necessary to believe that the facility has to remain at its
present site. Although there 111ay be agreement as to the general value of the
facility, if a person feels it could be moved elsewhere to an alternative site
where there would be less disturbance, there generally would be less reluctance to

complain. Perhaps it should be mentioned again, that these psychological factors
may not affect all groups of people unformly, and that the interaction of the in-
tensi ty of the airplane stimlus undoubtedly accounts for much of the variation.

In sumry, the positive aspects of the jet operation and the probable effects of
complaints on the continued operation of the facility are important considerations.

Probably the most important group of factors inibiting or encouraging ex-
pression of annoyance involve the feelings about the a voidabili ty of the disturb-

ce. If a person feels that it is physically possible to reduce the disturbance
Ui he is more likely to urge the adoption of remedial measures. On the other
hand, if he feels that given the best intentions, nothing can be done by the
authori ties to reduce the annoying situation, he is more likely to feel that com-

plaining is a ste of time.

Assuming that a person feels that remedial measures are techncally possible

there is still the further consideration as to whether it is socially possible to
secure the adoption of such measures. A person generally has to feel that his
complaint may be of some value in securing relief from the disturbance in order
for him to go to the trouble of even expressing himself. Of course, these hypthe-
ses do not apply to the crank or chronic complainer 'Wo enjoys the very act of com-
plaining. The present discussion concerns most people whose complaints are based
on actual disturbances.



There are several .factors which can contribute to the belief' in the socialpossibility of success. A primar, consideration is usually the belief that
other residents in the c01mnuntyare equally annoyed and that a complaint would
be socially approved. In addition, a person has to have confidence in his own
ability to express himelf adequately and in the ef'f'ectiveness of' neighborhoodor commity groups to bring s'l.fficient pressure on the authorities to eff'ect change. Underlying this last f'actor is the belief that the authorities are
willing to listen and can be persuaded to adop reasona e reme measures.

Of' course, past experiences with similar neighborhood and commity problems
will influence one fS faith in the possibilities of successful group action. 

series of unsuccessful eff'orts will generally tend to discourage expression while
previous successes will usually stimulate new ef'f'orts. The extent of neighborhood
and communty organization and the ease of various f'orm of expression, naturally,also contribute to the readiness to complain. For example, it is generally easier
to get a neighbor to sign a petition than it is to get him to wrte a lengthy let-
ter or to visit the of'f'icials personally. Again it must be emphasized that all of
the above factors intera.ct with one another and that the net positive or negative
balance results in the expression or suppression of f'eelings of annoyance.

The ten f'orm of' expression and individual action listed on Figue 1 are not
intended to be all inclusive, but are presented as the most typical types of' action
reported in our research. All of' the items are self-explanator, with the possibleexception of' the last. The "spontaneous exression of' complaint in response 
direct stimulation" invol vas a person actually verbalizing some expression of an-
noyance as the plane passes overhead or as the noise interferes with some activity.
The person may be alone or in the presence of others and the spontaneous expression
involves a release mechanism f'or the person f s feelings.

The first six phases of' Figu 1 have described the stimulus and the individu-
al neighborhood reactions to it. The last two phases of' the schematic presentation
concern the factors aff'ecting the larger communty. A more detailed discussion of
neighborhood and commty dif'f'erences will be presented in subsequent sections of'
the report. For purposes of' this sumry section, however, we may def'ine a neigh-
borhood as a geographic cluster of' blocks or contiguous individual properties , anda local commty as the smallest unt of political authority, including a number
of neighborhoods, which can take some legislative or admnistrati va action concern-
ing the jet problem.

In the previous discussion of the relationship of' individuls and neighbor-
hoods, it was stated that dif'.ferent individuals and neighborhoods are dif'.ferential-
exposed to the jet stimulus. Some persons and neighborhoods are more intensely af'-fected than other neighborhoods located in more distant areas. 

It is reasonable toexpect, theref'ore, that feelings of annoyance might also vary from neighborhood to
neighborhood. The process whereby the commnity as a whole concerns itself with
the jet disturbance is reflected in the six items listed under Phase Seven of' the
schematic diagram.

The process of' relating neighborhood anoyance of' jets to commty action is
not a unversal one but varies from commnity to commnity in accordce with local
custom and practices in dealing with neighborhood problems. Some of the broadergeneralizations , hovrever, are listed on the diagram. The first consideration is



the unversality of the problem. Are many neighborhoods affected or only a few?
If the problem is widespread in the commty, it is genera.lly easier to secure
commni ty wide action. On the other hand, even if relatively few neighborhoods

are directly involved, the social and political importance of the affected

neighborhoods must be considered. If the residents in the complaining neighbor-

hoods are leaders of the commty or have ready access to the leaders , the
chances of securing community action are enhanced.

The second important consideration involves the structure of the commty
and the ease of individual and neighborhood expression. If the accepted proced-

ures for the solution of neighborhood problems are clearly established and under-
stood, and if the mechansm is relatively simple, the chances of securing commun-
i ty action are further increased. For example, in many New England town, the
town meeting is the customary foru for securing legislative redress. Likewise
in most of these communities, there are established civic groups which concern

themselves with local environmental problems. These local groups are readily
available to residents of different neighborhoods and are expected to furnsh
leadership and organizational know-how in the solution of these problems. Under
such direct and simple form of local government, it is relatively easy for

residents in particular neighborhoods to organize themselves, to appear at a town

meeting where each resident has an equal vote, and to secure communi ty-w.de sup-
port for their neighborhood problems. On the other hand, where commni ties are

large and less well integrated and the forms of government are more complicated
and indirect, and the process of securing support from numerous less affected
neighborhoods involves a huge organizational effort, the chances of secung com-
munty-wide action are reduced unless the problem is fairly Unversal.

A third factor involves the relative importance of the jet problem in rela-
tion to other problems facing the community as a whole. If the officials are

preoccupied with other pressing affairs, the chances of securing concerted action

on the jet situation are generally less.

Previous experiences of neighborhoods in securing cOI!'nunity-wide support for
similar problems are also important. If there is an established tradition of com-
mu ty-wide action on such problems , it is generally easier to secure current com-
mu ty-wide support. on the other hand, if similar efforts by the same or other
neighborhoods have failed in the past, it might discourage the presently affected

neighborhoods from pressing for community action. This item may be considered

simlar to one discussed under individual action viz 

-- 

liThe belief in the social
possibili ty of successful action. II 'Wile this factor influences the neighborhood
in its willingness to appeal for community support, it also infuences cOnIlunity
leaders in their deliberation. If these leaders have tried to secure remedil
action in the past and have failed, they may feel it is useless to continue the

effort. Correspondingly, if they previously succeeded in securing some improve-
ment, they might be encouraged to press their efforts futher.

A final important factor infuencing commnity action involves the possible

indirect personal benefits that commnity leaders may hope to derive from champi-
oning the issue. These benefits might merely involve the expected additional
political support derived from the publicity of leading such a campaign, or it



could involve more personal benefits. In some cases, some of the leaders may 
property in the vicinity of the airport, and by pressing for changes in jet oper-
ations may hope for financial and other personal benefits. These considerations
are usually difficult, to establish but, nevertheless , can be very important.

The final phase of the schematic diagram indicates the particular form of
possible commty action. It is largely self-explanatory and ranges from court
sui ts and local legislation restricting the operations of the facilit.y to legis-
lati ve inquiries and foru discussing the problem.

In the above discussion ma statements were made with regard to the factors
influencing the annoyance and complaint processes. 1-Jhile some effort was made to
indicate the logical basis for including each of the factors , no real effort was
made to present any of the specific findings of our exploratory research. The
succeeding sections will discuss selected features of the schematic outline in
greater detail.

Relationship of Humn Responses to Variations in the Airplane
imu

Is knowledge of the characteristics of the airplane noise stimulus es-
sential or helpful to an understanding of human perception, annoyance or activi-
ties affected by the airplanes? Or are human responses more general and not
directly related to variations in the physical stimulus? If perception and an-
noyance are closely related 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 human respon-
ses to a hypothetical aircraft situation, it would be essential to have knowledge
of the airplane noise and operations complex. If, on the other hand, hu.'1n re-
sponses are not closely related to the airplane stimulus, then a generalized
cross-section analysis of a neighborhood or commty with regard to other socio-
psychological variables would be sufficient.

The findings of the NACA study shed some light on this problem as far as
propeller and traffic noises are concerned. Our pretest experiences also reveal
some qualitati va evidence on jet noises which will be presented below.

As the NACA da'ta show, if the specific Aircraft Sa.'1pled Noise Level (SNL) is
disregarded, as would be the case in a cross-section commty analysis, then the
findings indicate that an average of 58% might be expected to voluntarily mention
the presence of aircraf noise , and about a third report that it bothered or an-
noyed in some way. If the variations in actual Aircraft SNL1s among the difer-
ent neighborhoods are considered, however, the average estimte is seen to produce
a wide range of error. For example , when the Aircraf SNL is only 50-60 db, only
15% mention airplane noise in contrast with the over-all average of 58%, and only
8% report any bother or annoyance in comparison with the over-all average or 33%.
Likewise, when the Aircraft SNL is at the relatively high level of 79+db, over
90% mention the noise and almost 70% are bothered by it. Table I below SUriz-
es the direct relationship between reported perception and annoyance and the
actual level of Aircraft S1'L.



TABLE I

RELAT10N :HIP BETl'JEET-I REORTED PERCRPTION AND JU\ 10YANCE

WI'E AIRFLAN NOI,c;E AN TH AIRCRA'T SNL

Aircraft SNL
All 50-60 61- 66-72 73-78 70+

Res ndents

Mention Airplane Noise

.........

58% 15% Z7% 43% 58% 90%

Report noise bothers or annoys..

Bo thers hearing rad io or TV...

Bothers converse.tion..........

Bothers sleep or rest.........

Frightens respondent..........

It is qui te app rent the.t an over-all average response which disregards the
specific airplane noise conditions to which respondents are exposed, is a poor
measure of human response. If one community were exposed to only 50-60 db and

another to 79+ db and this wide difference in airplane stimulus were ignored, the
varbtion in reported annoyance of from 8% to 69% would be hard to explain from
an analysis of socio-psychological factors alone. In fact, one might be tempted
to conclude that "humn behavior is unpredictable. But if the variations in

stimulus conditions are considered, the range of annoyance responses are consider-
ably reduced. It follows that if important socio-psychological factors are also

inter-related with the physical changes in stimulus conditions, then the estimated
qnnoyance response would become even rore accurate.

EV81uetion of the NACA data (Section II A b. Page 3) gave some insight as

to the variability amng the 180 NACA sample areas of over-all annoyance with
airpl nes in relstion to differences in Aircraft SNL. In 8 out of 10 areaS with
Aircraft SNL e of 79+ db, the percent of al respondents who were judged " greatly
bothered" was 50% or more. This evel of annoyance response was only 12% less

than the average for all respondents living in areas with an expsure 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 which the Aircraft ENL was 79+ db, the actual annoyance level
woul6 have been no lower than 50%. In only 3 out of 100 cases was the "greatly
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 percent "gre',tly bothered" waS at most Io above the mean value of 6% who were

greatly bothered" Contrest this small error of estimate with the over-all aver-

age of about 34% " greatly bothered" in all of the 180 neighborhoods studied.



Because of the relatively few intensive and pretest intervews obtained in
areas ' where jets are used, and because no effort was made to get accurate acous-
tic measurements 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 variation will be no greater than the 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
SNLts of jet aircraft. In any event, this greater annoyance could reduce the
range of responses for the close areas. In the distant areas (10-12 miles from
end of runway), the higher altitude of jet aircraft may further reduce the average
degree of annoyace and also narrow the range of responses.

Addi tional indications of the differential annoyance responses to jet aircraft
were revealed by etudying the tabulation of the NACA data. In Minneapolis and ft.
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 bothered. Further analysis also indicates
that the greater annoyance of respondents mentioning jets is not due to difference
in over-all Aircraft SNL' s. For every different AircraVt 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 aircraft stimulus 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
considered, the peak SI'I that was exceeded in only 25% of' the observations. This
single figure was selected in the NACA study as the most important single index of
the airplane complex but it was recognized that a nu'nber of other parameters of
the airplane stimulus were probably important. In this exploratory phase , the
firm of Bolt Beranek and Newan, Inc. , was specifically asked to explore the feasi-
bility of measuring some of these other aspects of the noise complex, and some of
their findings as well as quali tati ve data reflected in the intervew materials
will be presented here.

Variabili ty of Sound Spectra

The sound spectru of the propeller plane differs from the spectru
of the jet in that the higher frequency components are more impiJrtant in jet noise
spectra. Although there are some differences from one jet plane to another, as
shown in Table II, there are characterL tic diferences between. most jet planes
and propeller planes which are readily recognized by respondents. When asked liDo
you know if there are diferent kinds of planes flying over, or do they all seem
to be pretty much the same?" , virtually all respondents could distinguish between
jets and propeller planes. 1iJen asked , "How would you describe the noise 

-- 

what
does it sound like?/I , respondents answered, liThe jet sounds like a dull blast on a
horn, an unpleasant vibration sensation "Jets have a different sound to the
motors and greater speed "Well the jets fly the fastest, and the bombers (B-29ts)
don t t fly so fast, but they make a lot of noise too, It It You hear them longer; the



jets fly so fast, you hear them and they're gone IIJets are a wicked noise, an
awful racket "You get a tremendous roar so that you think the house will shake
down, n Itoccasionally they make so much noise on a Sunday when they come whooping
down; they sound off a bit ItIf it's high enough you can feel by the sound. 
it is flying low you can tell ahead of time. That is when you get a frightened
feeling, tiThe 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
dangerous. It

Although most people can recognze a jet from a propeller plane, very few
indicated that the character of the sound was in i tsel! a cause for greater an-

noyance. Perhaps the right questions weren't asked, or perhaps the other objec-
tionable features of the noise , high peak level, speed of passage and connota-

tions of fear, etc., completely masked feelings about the "quality" of the sound.

Respondents were asked, flWhat 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 we've been talking about, is
there anything about arr of these jet noises that is unpleasant or disagreeable?1I
These questions and modifications of them generally failed to elicit any specific
mention of the IIquality" of the jet noise.

TABLE II

ESTIMATED SOUND PRSURE LElS

AT 250 KNOTS AN 400 FT.

db re 0.0002 dye/cm

Frequency Band 

-- 

Cycles P&r Second
Power Level 150 300 00 - 2

F89C vlith Afer Buner 107 116 110

F89C 100% 110 106

B57 100% 102 110 104

F86 100% 102 105 101

F86 80%

F84F 100% 101 100

Variability of Peak Levels and Durations of Peak

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

peak SNL's exceeded by only 25% of the observtions. In this study BB& was asked



to formlate 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 recordig of the passage of a plane. Peak level was arbitrarily
defined as the peak sound pressure level within the 300 - 600 CPS band. The
length of time that the sound pressure level is wi thin 10 db of the peak level is
defined as the duration of the peak. Peak level and duration are principally a
function of the pO'lrer level of the engine, of the distance from the plane to the
observer, of the speed of the plane, of atmospheric and terrain effects on
attenuation, and of the altitude above sea level of the ground.

Since the usual take off procedure for a jet, as Table III show, is to
maintain a fairly low altitude until a speed of about 300 knots 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. 
areas from 2 to 3 miles from the beginnng of a ruway, the average altitudes on
jet take-offs ranges between 270-520 feet. The peak SPL in the 300-600 CPS band
reaches 118-124 db (F-89C with AB) and the duration of peak is on1 r a fraction of
a second. At 4 to 5 miles, the average altitude increases to 800-1600 feet. The
peak level is reduced to 110-114 db, but the duration is increased to 4 to 7 sec-
onds. At eight miles , the average altitude jumps to 5600 e peak level is
reduced to about 86 db and the duration is 25 seconds.

TABLE III

SELECTED AIRCRAFT DATA ESTIMATED FOR AN F-89C JET

TAKING OFF WITH AFER BURRS

Distance from
Beginnng of Altitude Rage in Peak SPL Duration of Duration ofRuy Range 300-600 CPS Band Peak SPL SIL of 70 dbmiles) feet (decibels) (seconds (seconds 

0-100

1-1/2 50-280 119 - 134

150-400 li6 - 124

320-780 109 - li8

500-1700 102 - 114

700-3100 95 - 110

1300-4400 90 - 104

2600-5800 86 - 97

4000-7200 82 - 91



Of even more importance than peak level
, perhaps is the "activity" inter-

ference level. For example, other experimental studies have 
ShOvID that at a

Speech Interference Level (SIL) of 70 db, reliable conversation is barely pos-

sible in a very loud voice at a distance of 2 feet. 1/ 
For the F-89C, as Table

III shows , the duration of speech interference at 2-
) miles is 10 seconds; at

5 miles, it increases to 17 seconds; and for the distant areas
, it barely ex-

ceeds the SIL of 70 db by 10 seconds. Although the actual frequency bands in the
SIL are weighted differently from the computation of peak levels and are not
strictly comparable, cOJ:ication is one of the key activities which jets dis-

turb and, therefore, the SIL comparisons may be more meaningful as daytime meas-

ures of jet noise intensity.

Variability by Type of Aircraft Oper8.tion

In the NACA study, an effort was !T.ade to study take-off, landing
and circling or crusing operations. Due to a number of factors these operations
were hopelessly intermixed at the close areas and the reduction in engine 

p01

on landing approaches was largely offset by 10vier altitudes so that the estimated
SNL differences were not too great. In jet operations , landings and take-offs are

believed to result in larger differences in Peak Levels, in Speech Interference

vels and in the duration of these levels.

The best inforw2tion available indicates that jet planes on landing approaches
seldom cross populated areas below 1500 feet altitude with more than 80 percent of
full pOi-ver. This means that, for close areas 3 miles from the beginning of a run- 
way, peak SNL' s for take-off operations should exceed landing operations by about

24 db. Even at the areas 5 miles distant, the difference in peak SNL's should be

about 12 db.

Another possible difference between jet landLDg and take-off operations is
the more pronounced whine of the jet turbines on landing operations. This differ-

ence was not noted in our pretest interviews, but the possibility of this distinc- 

tion should not be ignored.

Variability of Different Types of Airplanes

In the NACA study, it was recognized that a DC-3 made less noise
than a DC-6B or a super-constellation. By the careful selection of major com-

mercial airports , however, it was hoped that the differences in the noise complex

among the eight airports would not be great. Besides, the differences due to

pilot techniques and atmospheric effects were believed to be greater than the
variations due to the size of airplanes.

In the case of jet operations, however, the differences in peak level between

older smaller aircraft and newer larger planes is estL'1ated to range up to 22 db.
Obviously such large differences must be controlled in any future study. A T-33
is probably the quietest jet plane in the USAF. An F-84F is about 2 db greater

Rosenblith A.. and K.N. Stevens, Handbook of Acoustic Noise Control,

Vol. II. Noise and Man, WADG Technical Report 52-204, wright Air Devel-

opment Center, Wright-Patterson Air Force Base. Ohio, June 1953.



than Ii T-33\ (at 400 feet altitude and 250 knots). An F-89C with afer burners is
about 15 db greater thn 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-B9C, or 22 db greater
than the T-33.

Variability Due to Altitude of Air Base and Atmospheric
Cond ti ons

At sea level a plane can usually gain altitude faster and, there-
fore , appear less noisy at given distances from the beginnng of a ruway. 
estimating the 8FL's at given altitude-distance relationships, the altitude above
sea level of the base itself must be considered. In addition, it must be recognz-
ed that temperature, wind velocity and other atmospheric conditions can also affect
the peak level by as much as 10 db or more. In selecting airports for study, these
factors must all be evaluated and equalized.

Variability Due to Irregularity 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 recog-
nized, however, that such variations existed. In New York and Chicago, for exam-
ple, there were flights scheduled around the clock, while at l1emphis and Atlanta
there were hours when there were no flights and other peak hours when the volume
was almost as great as at New York and Chicago.

Theoretically, at least three types of variability over time can be distin-
guished:

1) Seasonal or month to month fluctuC'tions2) Daily changes due to shifts in wind and weather conditions
3) Hourly .changes due to atmospheric and schedule variations

While the precise consideration of all such vaiables is difficult in most
study designs, awareness of these factors is important. Airport areas should be
selected carefully to minimize seasonal and daily fluctuations, and control should
be achieved over at least daytime vs. nighttime operations. At some jet bases
round the clock flying is scheduled; at others , only da;y-time flights are permtted.
Such differences would obviously differentially affect sleep interference which is
a key factor in annoyance responses.

Variability Due to Volume of Aircraft Operations

loJle the findings of the NACA study were ambiguous with regard to
this factor, it cannot be completely overlooked in a study design. The interming
of flight operations at the close and intermediate areas obscured any clear cut
distinctions in the volume of flights, and consequently prevented any precise
analysis of this factor. In jet operations , however, flight paths and flight
schedules may be more regulated and it may be possible to select neighborhoods
wi th distinctly heavy or light traffic patterns.

Variabili ty Due to Changes in Slant-Distance

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



the louder the noise he will hear. consequently, the area directly under the

flight path will receive the most intense noise exposure. For areas 2-3 miles
from the beginnng of a runway a restricted zone of only 1000 feet, wide can be
considered as directly under the flight path. At 4-5 miles, the altitude in-
creases so the width of the zone also increases to about 2000 feet in diameter.
At 7-8 miles, the width of the relatively homogeneous acoustic zone is estimted
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 beginning of a rutvay 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 peak
sound levels and SIt levels can be equated in such different on path and off path
neighborhoods , with only the angle or slant relationship difering. 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 peak noise level or SIL.

In the NACA study, the mixture of circling operations also obscured on path
and off path relationships. It is hoped, however, that purer jet operating con-

ditions may be found to test this hypothesis.

Variabili ty in Aircraft Emergence Nt

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 alllbient
backgrounds were selected under equal aircraft noise conditions. '\Vhile the find-
ings were inconclusive, there was a tendency for anyance to be greater when the
diference bet'treen the Aircraft SNt and Background SNL was grea-I:er (greater emer-
gence of aircraf noise). One of the practicaldifficuties was to find sufficient-
ly noisy ambient levels in purely suburban residential areas which were close to
airports. In any event, any analysis scheme must recognize such differences in
emergence of the aircraft stimulus as a possible source of variation in psycho-
logical response.

Variability in Trends of Aircraft operati

The final aspect of the physical stimulus which will be discussed
here involves the changes over time in the level and volume of aircraft activi'
to which a particular neighborhood is exosed.. It may be important to distingush
areas in which a larger number of noisier airplanes have recently been introduced
or in which the schedule of operations has shifted from day to night, from areas

in which the amunt or character of the noise ha.s recently been reduced. With
la.rger numbers of more powerful airplanes constantly being introduced, it may be
that the psychological annoyance response is partly a function of the trend in the
character of the noise stimulus. This hypothesis will be discussed at greater
lengh in the next sectio



Importance of Socio-Psychological Factors in Determining
Percep ion a Feel ngs o Annoyance

The previous discussion considered the problems of separating and measur-
ing in some objecti va manner the physical aspects of the aircraft noise source.
For analytical purposes , as has already been discused in the sumary section, it
is of prime importance to secure an independent control over the ex.ternal Stilllulus
factors, so that in comparing different psychological responses in different neigh-
borhoods one can be certain that the response variations are not simply due to dif-
ferences in the environmental situations. Once the physical aspects have been
equalized by an experimental design, then the interplay of socio-psychological
factors can be exaned.

It is important to emphasize that therelati va inluence of various humn
factors may not uniform un er a types o rcra t stimu on. It may 

at a e in ense upper levels of jet noise and frequent flight operations, that
the moderating infuence of various psychological factors are of little importance.
Under certain intermediate stimulus conditions , on e other hand, certain hum
variables may be largely instruental in securing tolerance and acceptance of' un-
pleasant environmental conditions. Likewise, under lower, less intense noise con-ditions, it may be that very few personal activities such as speech, commcationsleep, rest, relaxtion and feelings of persona secuity are actually disturbed
and, consequently, the signficance of certain psychological forces may be minimal.

If the tolerance or acceptance levels are found to be differentially affected
by irarious intervening hum factors in accordance with ascertainable ranges of
stimlus conditions, then the implications for aircraft operations and planning are
obvious. Under the most intense noise conditions , people would not be expected to
adapt themselves to the intruding stimulus,; and under other intermediate ranges, it
would be possible to institute certain policies and practices to minimize the dis-
turbance and to maximize neighborhood acceptance of the noise source.

The deterwination of tl1e actual existence of such differential effects, the
statistical derivation of the cut-off points and the establishment of relati 
weights to the hierarchy of socio-psychological adapti va factors , however, is notwithin the scope of this exploratory s'tudy. Available evidence supporting such
hypotheses and some of the technical problems of measuring these factors

, howeverwill be presented below. Nine major topics will be discussed:

structure of Feelings of Overall Anoyance
Importance of Perception of Noise Source
Imprtance of Acti vi ties Affected
The Effects of Fear on Adaptation
The Effects of Inter-personal Relations
Importance of EXectation of Character of Residential Area
Importance of Attitudes toward the J1Jssions of the Air Base
Importa.'1ce of Feeling that the Aircraft Disturbance is
Unavoidable
Importance of Personal Variables



structure of Feelings of over-all Anoyance

In the NACA study, a three-point scale of feelings of over-all

annoyance was established, and an effort was made to analyze the various com-

ponents of annoyance. A number of technical problems, however, prevented a more
systematic evaluation of the structure of over-all annoyance. Since it was the
first full field study of this problem, inadequate knowledge of the detailed fac-

tors contributing to anyance dictated the use of open, non-directive questions.
This technique as has been mentioned before, permits a 

maimum of spontaneous com-

ment and the reporting of whatever salient factors appear to be important to the
respondents. It also reduces the uniformity of stimulation by identical ques-

tions , however, and complicates the establishment of intensity or substative
rating scales.

For example, as Table I shows, when all respondents in the NACA study were

asked, "vJhat kids of noise do you usually hear around here?lI , only 58% sponta-
neously mentioned airplane noise. Since only those persons voluntarily mention-

ing airplanes were even asked, "Does the airplane noise ever bother or annoy you

in any way?lt , 42% of all respondents were never asked this question. Likewise
since 57% of those mentioning airplane noise said they were bothered by it

, only

one out of every three respondents was even asked, "In what way does it bother or

annoy you?!! For two thirds of the interviews no systematic data were collected
on the question of the structure of annoyance with airplane noise.

Another weakness of the NACA interviews which complicated the development of
substative and intensity type scales was the recording of apparently inconsistent;
responses in answer to specific questions. This factor was not uniform at all

Aircraft SNL I S as T able IV belovl shows:

T ABLE IV

DEr AILE OVE-ALL ANNOYANCE GROUPS BY AIRCRA SNL

Aircraft SNL

over-all Annoyace 66db -72db 73-7

Never bothered.

. . . .

59% 37% 26%

Used to it now.

. .

Bother some - qualified.

Bother some - unqualified.
Bother some - border line to

Great Bother.

. '

Bother a great deal - border line to
Some Bother

. .

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

100 100

Number of intervew'

. .

. 650 481 1048 725 731



Over a third of all persons living under 79+db gave qualified and sometimes
incon istent responses. Of these, 17% sometimes said the airplane noise didn't
bother or annoy and 20% who were generally greatly bothered indicated a lesser
degree of annoyance in some answers. In contrast, only 22% of all respondents
living under Aircraft SNL conditions of 50-60 db gave any contradictory answers
of which 20% indicated no bother and only 2% who were generally seriously bother-
ed gave less intensive responses.

Addi tional knowledge gained durng the exploratory work of the past year in-
dicates that most of these con.licting responses can probably be overcome by care-
ful planning. An analysis , of the intensive intervews indicates that one of the
major reasons for apparently contradictory responses is the presence of ambivalent
feelings and a fear that one's answers are not giving a balanced picture of these
feelings. For example, if other neighborhood problems are considered very impor-
tant, persistent questioning about airplane noise may result in a conscious effort
by the respondent to minize his feelings about the noise problem in order to
stress the other problems. Likewise, if the respondent feels that the missions of
jets are connected with important national defense efforts or that the manufacture
and maintenance of airplaes involves the livelihood of many friends and neighbors,
he may be reluctat to give answers whch indicate intense feelings of bother or
annoyance. He may be fearful that a strong negative response w.ll be interpreted
as too hostile to the group's interest. Some illustrative responses follow:
"I'd rather they didn't (fly low). . .it wouldn't hurt if they weren't going so
low over the house. . . It's the safety rather than the noise. I do feel it is a
necessi ty that they are over there. They are an asset but they fly so low. 

. .

that's why I say you can't do w.thout them; it's a necessary evil Itlhen you
consider they are all planes for defense, you just keep your mouth shut and be
glad they are there Jysel:, I could complain, but w.th the world situation
being what it is, it's just as well for those fellows to have a place to train
"I don't like them, but I can't see complaining about it "They (jet run up)
blast until 10:30 to 11 at night and they really sound like theY're going to ex-
plode right in your living room. They're trying to do something about that, theysay. It was in the local paper 

-- 

an article. It's a terrific sound, of course
but it's better than the enemy or destruction. It's a small inconvenience and you
don't notice it because theY're accomplishing something, "You don't go around
saying, 'Did you hear the planes last night?' m not the one to go look for ar-
guents. I have no grudge on airplanes. I wouldn't concentrate on them too much.
After all it means a living for all my neighbors you know.

During the intensive intervewing the following approach was found effective
in reducing such apprehensions and in achievig the proper perspective of ambi va-lent responses. First, sufficient time was given at the very beginng of theintervew for the respondent to spontaneously discuss all kinds of problel1 about
li ving in his neighborhood. A discussion of 10-15 minutes is generally sufficient
to satisfy the respondent that a balanced picture has been given and it also fur-
nishes the study with the necessary general contex of aircraft noise in relation
to other environmental problel1 of the neighborhood. This approach also effective-
ly 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 re-
spondent 's suspicions about the puroses of the surey are allayed, it has been
found that he is generally more willing to reveal critical commnts as well as
favorable ones. If, on the other hand, the respondent is ambivalent in his feel-
ings about airplanes and the discussion plunges into the details of airplane



noise, before he has had an opportunity to express his feelings about the pros
and cons of the airplane situation or other important problems, exerience indi-

cates that he often becomes very suspicious and that frankness and rapport deteri-
orate rapidly.

A second approach is to anticipate the existence of ambivalent feelings and
to begin each phase of the interview with some open questions which will afford an
opportunity for these feelings to be exressed. 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 furher advatage to this method is

that every respondent is systematically questioned about key aspects of the air-
plane noise source and that, as a consequence , statistical treatment of the vari-

ous factors is facilitated.

Questions 1- , of Appendi I are indicative of the open questions discussed

above and Questions 9..11 are illustrative of the systematic probing for 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
spontaneously reported in the neighborhood. This not only masks our interest in

airplanes but also provides valuable data on comparative responses to other noise
conditions .

ortance of Perception of Noise Source

The acoustic engineers can record the airplane noise on a sound
meter or recorder and as has been shown, it is important to know the objective

stimulus characteristics. In order to understand individual differences in annoy-

ance under equal stimlus conditions, however, it is essential to know the way in

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

meter readings. In the course of re-intervewing "Non-annoyed" respondents livig
close to the airport, responses indicated that they did not feel that airplanes

weI' very loud, low flying or a threat to their secuity. For example, one person
said, ItThey don't fly so low; you can't touch them. !! Another said, "They don't

fly right overhead they fly over that house (pointing two houses away 

-- 

about 150

feet. )n 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 under-
standing the atypical feelings of these respondents. That the respondents did not
see the planes as too close or as a threat to them is the important psychological
consideration.

The NACA findings offer furher evidence on the possible distortions of per-
ception. As Table V indicates

, "

greatly bothered" 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 bothered" as "nonbotheredlt said

the airplanes fly by "very often"



TABLE V

PERCEPrION OF FRUENCY OF FLGHT

Respondent Say
Airlanes Fly Over:

Overall AnoyanceNo Some Great
Bother Bother Bother

Very often. 21% 32% 59%
Fairly often.
Occasionally. .

Number of intervews . 118 1231 12'50

\-Jen asked, ''Wen the planes do pass here, do they ever fly very low?" , 91%
of the" greatly annoyed" said yes, while only 31% of the "non-annoyed" gave this
answer. As Table VI shows, under every kind of airplane noise situation, the
greatly anoyed" more often perceive the airplanes as flyg very low. It is

interesting to note that 90% of the atypical "greatly annoyed" living 10-12 miles
distant from the airport said planes fly low over their homes, while onl 20% of
the "non-annoyed" living in these same neighborhoods gave this answr. 

TABLE VI

PERCENT SATING PLA FLY VERY row
Overa Annoyance

Aircraf' Daytime Volum of Some Great
SNL Emergent NL Air Traffic Bother Bother Bother

50-60 db 18 db High 24% 37% 82%
Low

18-29 db High
Low 100

61-66 db 18 db High
Low

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

18-29 Both
30+ db Both

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

AllinterveWSregardleSS of airplane situation 31% 91%



Importance of Activities Affected

The administrative implications of perceptual distortions have already been
recognized by a nU1ber of air base commnders. 1rJhile it is probably true that,
airplanes have to fly fairly low over the neighborhoods \'Jhich are close to the
airport, a public demonstration of actual take-off 8.YJd landing procedures has

been found effecti va in correcting some of the perceptual distortions which re-

spondents had. The effects of such public relations programs on persons living
in more distant areas may be even greater, since it can be objectively shown that

jets are usually quite high in these neighborhoods.

Table I, which is repeated below, indicates that the most impor-
tant residential living activities interfered with by airplane noise are hearing
radio or TV programs, conversation, and sleep, rest and relaxation. It is sig-
nificant that the percent of all respondents mentioning such interference increases
consistently as the Aircraft SliL increases. This indicates an appropriate relation-
ship to the reality of the stimulus exposure. It is also interesting to note how-

ever, that if people report that airplane noise bothers even when the Aircraft SNL
is only 50-60 db, the percent who mention interference with hearing radio or TV

programs or with sleep and relaxation is almost as great as those respondents under
more intense aircraft noise conditions.

Because these activities were reported as voluntary responses to several suc-
cessi ve open questions , and as mentioned previously about two-thirds of all respond-
ents weren't, even asked these questions , the absolute percentages are probably
understated, but the relative difference among SNL groups are probably more valid.
In the exploratory intervie'toJs , the way in which the noise bothers was intensively

probed and the ac'hivities mentioned were simlar to the items reported above. Of
course , it wasn f t possible in these selected intervews to est,ablish a statistical
hierarchy of importance of these activities , but as Question 10 of Appendi I
indicates , a systemat,ic investigation of these factors is possible.

TABLE I

RELATIONSHIP BEVEN REPORTED PERCEPTON AND ANNOYANCE

HITH AIRPLAE NOISE AND THE AIRCRA SNL

rcraft SNL
71:

!tesp

Hention Airplane Noise.

. .

. 58% 15% 27% 43% 58% 90%

Report Noise Bothers or Anoys. 33

Bothers hearing radio or TV . 12

Bothers conve rsat.ion.

Bothers sleep or rest. . 11

Frightens respondent.



In the NACA study, the question also arose as to the importance of the
cumulati ve effects, and "Johnny-came-lately" aspects of aircraft noise in re-
lation to other noise and non-noise disturbances in a neighborhood. In the in-
tensive interviews, an effort was made to ascertain the chronology of annoyance
feelings by asking respondents, "Which of the nuisances did you first find out
about after moving here?" "Do you remember how you felt about it at first?1I
"I-Jich of the nuisances did you find out about next?" tlDid your feelings about
(the first nuisance) change in any way when youl'd out about the second?lI , et.c.

Responses to these questions indicated a considerable diversity of experi-
ences. Newer residents tend to perceive of many local annoyances practi cally
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 dif-
ficulty in recalling the sequenoe of events, so that little insight can be secured
from their answers. A few persons did indicate a cumlative effect of one dis-
turbance piling up on top of another. One "greatly annoyed" respondent 'Wo was
reinterviewed reported that mosquitoes were the first disturbance and that air-
planes followed with the following effects: "Well the mosquitoes (were first).
We were here one day and were attacked. I felt I was sold down the river. 
daughter was bitten up so badly that she had scars for six months. 

. .

The air-
planes (were next). The mosquitoes were minor compared to the airplaes. All
you really had to do was to get adequate screens and that would have been enough.
Wi th the airplanes all you can do is shoot them down. Another respondent men-
tioned traffic noise first and then airplanes , and when asked how he felt about
the traffic, he answered, "r felt, boy what a place; getting it from both sides
at once. 

The Effects of Fear on Adaptation

As reported in the NACA findings and as sumarized in Table VII
below, 60% of all IIgreatly annoyed" voluntarily mentioned their personal fear of
airplanes crashig into their homes; another 20% indicated personal fear of flying
in an airplane or of having airports close to populated areas. The pervsiveness
of connotations of fear being associated with airplane noise is further emphasized
by the responses of the deviant group of II greatly annoyed" living in distant areas
where planes do not generally fly below 2000 feet. Three-fourt.hs of these respond-
ents indicated a fear of crashes on the first direct question about noise.



T ABLE VII

PERCE OF RESPONDENS MENTIONING FEA OF CRAHES

IN AJJS"ER TO SELECTED KEY Q1JESTIONS

, Content of Questions

Some
Percen

Indicating
Fear on Each

Question

Overall AnoyanceBother Great Bother

Cuu ative Percent CTh ulati ve

Percent of Indicating Percent of
unduplicated Fear on Each unduplicated
Respondents Question Resp dents

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. . . 

. . . . . . . .

11% 11%

Subtotal-Direct expressions
fear. 

. . . . . . . . . .

25% 60%

Present a tti tudes about
flying

. . . . . . . . . .

Necessi ty of having airports
near city. . 

. . . . . . . .

Subtotal-Indirect expressionsf fear. 

. . .. .. . . .. . . 

38% 20%

Subtotal-Not expressing any
ear

. . . . .. .. . . # . .

37%

100%

20%

100%Total all respondents

. . .

Number of intervews 1237 1250

The NACA report suggested that fear was one of the most important elements
distingushing airplane noise from other noise experiences. It was hypothesized
that if a person is fearful of airplane crashes, "time" may intensify feeligs of

anoyance rather than soothe them. Some people concerned with the airplane problem
have been heard to say almost wishfully that many residents objected to the trains
and automobiles at first and now have learned to accept them, and that 

IItimell will
also solve the airplane problem. Naturally, it is impossible to say with certainty
that in the long run, a process of "natural selection" may not result in people who
are sensi ti ve to low flyig airplanes moving away from airport areas and being



replaced by persons more tolerant af airplanes. Of ce.urse, it taek fifty years
ar more ' far the railroads to avercame strenuous neighborhoad oppasitian, an it
:my be that in the year 200, a simi.lar process af adaptati.on Will have accued
as far as airplanes are cancerned. Durig the next 50 years , hawever, our in-
tensi.ve intervews indicate tht where fear exists , anay;cemay not lessen with
tim.

Airplane neise often acts as a trigger mechism in stimlatigfear reactions.
When this pracess accus, each passage of an airplae represents a potential threat.
The noise af an approaching plane sets up atensian system which is anly released
when the plane safely passes. Viewed fram this constatt nsian-provokig process
"tim" and .increasedvolum af exposure may .actuallyintensify .the numer af fear-
ful experiences and, therefare, increase anoyance with airplane naise. Seme af
the actual respenses ebtained durig the intensiveinternew which suggest such
reactions are cited belew:

"'Well you ca't help it. ' (Pay attention when they are law). How ca you help
it when they are so. lew. Suppose something happened to. the plane and she hit the
bulding. That wauld probably mean death .taev:eryanein.the hause. Do. you remem-
ber a few years age when a few tranperts hii:f:I()me 'haUses fu Newark. M;riece
wated me to fly to her wedding but I wouldn' t tae a chance an getting killed. II ,

"Yeu seldom think ofa cargaingby. Withan airplaneyau .can' thelpit;you have
to. loak. Well wehearthemotarbaats, but:tey.areptetty good. They don't keep
it up late at night. That is a soundwhentheymissyeuarent tworred. \olhen they
:fy aver the heuse, then you tae netice.

" ,

ItIftheyge an +,Qjler, just a ceuple af
inches, they will tae the chimy off . , ItTheanl. thingthat,!a""hers me is. the
hazard. There's no. need far it -- to. fly ever Marsectian(supJasedte be aff
the .flightpcrth).1f If In 1906 Imovedta5thAve. neartheelevat.edin Braakly. I
cauldn't sleep the first few nights becauheof the elevated goin fby, but after
that it didn't bother me. Yeu ca hear thm (the airlas Lmissing and tht is
when yau get scar. ..ell whamever, yautalk to. --tht istheanly thing that
bothers them. You ca never really tell wlen one of them ,Wi1ldrqpanyau. (Get
used to it?) ItI guess so. I belieilin,that, but no:mttlarhpw much will pewer
you have, when a plan comes right over your house, it will scare you. II , (Get used
to it?) "Yes, I wauld agree to that, in certain ways. But nat to that noise and
the plae caming down real law. It is the danger that issowarrisome and fright-
ening. , "Eventually yeu get used ,to it. You just don't pay,. tao much attention to.it. That's how you get used to. it. 1-Je used to hear the cars when they went by but
we don't any more. Now I sleep en this cot and the anly thing that wakes me is the
jets when they roar overhead." , "Generally, the traffic doesn't bather; just some
planes when they come law. A few years ago, they brought in the jets here and, Oh
brother Well they come solow, it gives you the impression tha.ttheyare.coming
right through you. I usually put my hands over ,my head . and think, 'Is it really
going to. crash in?' It's a wicked feeling. 

. . '

On the ather hand, IItimelt m;y sometimes cefeelings of , ar and, thereby,
lessen tension. One respondent said, "IIm not asf'rightenedas I was. 'tlell , be-
cause so. may hail gone aver and they all pa.ss over the house, that I know they
just fly law and wi pass over.

1hether fear increases or decreases with time ca only be established over the



years with continued research. Present indications which are based, at most

6 or 7 years of intense exosure to large commercial transports or jet planes

indicate that fear has increased as the volwne of planes and the size and speed
of planes have increased. NACA data also indicate that those persons who had
lived all their Ii vas in the same neighborhoods, and those who lived in their
present area the longest, were more often "greatly bothered" by the airplanes.

If "time" alone (6-7 years) were sufficient to produce adaptation, then they

would have been II greatly bothered" less often.

The Effects of' Inter-personal Relations

Since housem ves are usually at home during the day and more often
exposed to the airplane noise stimulus , it was felt that they might be a major
influence on the f'amly's f'eelings about airplaes. Likewise , the perceived f'eel-
ings of' f'riends and neighbors were believed to be potentially important. During
the intensive intervews each respondent was asked" "Now what about others in your
family. . . How does your (husband-wif'e-children) feel about living around here?

Why is that? What does he like? Dislike? . . How about your neighbors , etc. ?11

Practically every respondent reported that other members of' his famly as
well as his neighbors shared his feelings about the airplanes. As in the case of'

the perceived stimulus, it is not too important whether these other people actually
do share the respondent's f'eelings , but that he considers that others agree with
the appropriateness of his reactions.

Since this agreement with one's Oml reported feelings was so universal, and

since there was need to reduce the length of the interview, this battery of' ques-
tions was eliminated from the final draft of' the proposed questionnaire. Reports
about neighbors' attitudes are covered in Question 26 of Appendix I in connection
with reports about complaint expriences.

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
wi th this ideal is, of' course, an important psychological variable.

Very little informtion was gathered on desired ideals for residential living
in the NACA study. Information was collected, however, on anticipated likes 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 the house itself 

-- 

the cost, the layout, the aesthetic appeal.

When asked, "How did you happen to pick this neighborhood to li v;e in?" almost 40%

indicated tht it wasn't a personal decision, that they had no choice or that it
was an accident. About 20% mentioned convenience to job or general convenience
of the location and only about a third offered specific social or physical advan-
tages of the area. only one out of every four people who were bo'thered by the
airplanes had any exectations of any disadvantages or anoyances , and only 1%

expected trouble from the airplanes.. Most of the expected dislikes invo

oca ili ti , neighbors, congestion, etc.



it has often ,been said that people should expect noise if they select a house
near the airport. The f-act is that all evidence indicates that they are not aware
of the airplanes until they actually move to the area. Many people inspect the
area on a Sunday, when few plaes are flyng. others ma notice a few planes f
ing by while they are briefly inspecting a house, but don't realize what the ex-
perience will be like on a 24 hour basis.

Tn the intensive intervews at Bedford and Farmngdale, it became quite
apparent that goals and expectations are very important. Most respondents in-
dicated that they had 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 ex-
pected the neighborhood (near the airport) to provide quiet, residential open
country. Few were even aware of the airport or believed it would be as bad as
they now felt it was. The airport at Bedford, for example, has exded tremen-
dously in the past five years, bringing a heavy influx of population with all of
the growing pains of rapid suburba growth. In addition, the expanded base has
brought more and noisier jets flyig overhead. All of these affects attributed to
the airport are in direct conflict with the basic values most people expcted to
find in their areas. consequently, it is not surprising that they resent the in-
trusion of the airplane acti vi ty on their nice residential areas. In fact, some
of the resentment due to high taxes and congestion which are blamed on the airport
expansion may increase the intensity of complaints about airplane noise and low
flying. Not that the noise and low flyig are not considered importt disturb-
ances in themselves, but that it is difficult to complain to the airport authori-
ties about such indirect effects as high taes and growing congestion of new homes..
consequently, it was sometimes found that a "convenient handle" , such as noise or
closing of access roads was often used to express the culative anoyances with
the air base.

As Question 4 of Appendi I indicates, it was also found that an "aided-
recall" flash-card technque was helpful in stimulating discussion about specific
problems which hadn't previously been spontaeously mentioned. The open questions
about likes and dislikes are followed by this flash-card which introduced questions
about ideals, expectations , etc.

The net balance of feelings about the area is an indication of the intensity
of the conflicts between goals , expectations and the reality of the current si tu-
ation.. It also reflects attitudes about the future of the area. The NACA findings
indicated that respondents who were "greatly botheredlt with the airplanes generally
only reported lildg their area Ita littlell , but that few indicated a net negative
"dislike" for their areas. A complementary finding was the fact that few were
actively planning to move from their area and that most people still had hopes for
changing the airplane noise situation.

At the Bedford Airport, the temporar closing of one ruway increased the vol-
ume of flights over the Lincoln area. Most respondents in Lincoln were informed of
this temporary shift and as a short-ru /Situation they were generally willing 
accept it.. There is ample indication, however, that if the expectation ,-lere for
an indefinite prolonged exposure, their feelings would have been much more critical.



Importance of Attitudes Towards the Missions of the
r Base

In the NACA study, it was found that attitudes toward the com-
merCia.I airlines were generally positiveJ. correlated with tolerance of airlane
noise. Pe sons wo reported "no botherlt or only Ita little botherll more often
said the airlines were Ttvery importtll , while IIgreatly botheredll more often
said they were only IIfairJ. important" or "not important. 

In the case of u.S. Air Force operations, indications are tht general feel-
ings abbutJrNational Defenset! and the specific missions of the military airplanes

are even more importnt in securing the acceptance of the airplane disturbances.
fuether this psychological fa.ctor is equally importat under all levels of air-

craltnoise and operations is not known. That it is important, howver, is
clea.rly indicated by the followi comments gathered during the intensive inter-
view . . . and if it 1S essential for defense , we can put up with a slight anoy-
ance In case of a national emergency, wetd probably be delighted that we had all
these planes here for protection. It , "They are essential to national defense -- if
that 'iIaS a commercial field , I td move out of here. II , liAs far as I know I don't
know a great deal about the airport, I think that they are here for the welfare of

the vicinity and humty and as such they are valuable enough so I won't speak
an more about it. 11 , "In other words , they are an asset and not a liability. II , IIOne
of the complaints tJaS that they had planes there for research, but I don t see any-

thing wrong With that. I also feel that military support is valuable. It , "'veIl,

what he (Air Force representative) had to say sounded logical. As I said, there

are t'tl0 sides to it. There is our defense over there. 

Feelings tht the jets are for defense and tht national defense is important
to everyone is not always quite enough to produce acceptace of the local noise
etc. Some people feel that the activity does not have to be near their neighbor-
hood; others passively accept it as a military decision beyond their control; and
still others welcome the nearby intallation. The latter group, of course, are

most likely to mae an effort to accomodate themselves to the noise situation.
Some or the comments indicating these feelings are reported here: "Someone was

telling me that they will need more air bases because of the possibility of
another war. s nice to know that they are hady. "vlell, in case of wa
they've got to practice somewhere and get their experience. , "Well, I feel that

if a defense post is necessary and it seems to be, I would just as soon have it

here. , "They can't get much furher away and protect the city of Boston.

Imporlance of Feeling that Aircraft Disturbance is Unavoidable

If a person feels that the noise source is important and that it
is located nearby for a good reason, but that the particular operations create an
unecessary or avoidable disturbace tJen it is likely that the person will feel
bothered and anoyed. In understadig this complicated process, it has been
found convenient first to ascertain whether a person feels that it is physically
possible for anyone to do anyting about the noise and aircraft operations. In the
NACA study, 69% of the " greatly annoyed" felt that it was physically possible to
secue an improvement. In the intensive intervews, feelings about jet noise were

somewhat less optimistic. One person said, "Yes, defintely, they could mufle
them. Johnon put a good mufler on the motor boat, so they could do the sarlle with



the airplanes. 1I Most respondents , however, agreed with this answer, "well, I

dontt suppose they can do much about that. That's something you have to live
with if you wat to stay here. II Fnher discussion of the inluence of feelings
of futility on restricting the expression of annoyance feelings will be presented
in connection vrth a discussion of overt complaint behavior.

A second consideration is whether the respondent feels that pilots and offi-
cials are sufficiently concerned about his rights and welfare. If he feels they
are making a maimum effort to minimize the disturbace, then it is more likely
he will make a greater effort to live with the noise. Some comments reflecting
these attitudes are reported below:

"Oh yes. 

. .

definitely (concern) I guess they have rules and probably strict
ones. . . The military are pretty strict. If a guy pulls a boner more than a
couple of times then he isn't going to pull it much more. , "I feel that (concern)
is stressed by the Inlitary and the civilian authorities. That is why you find
the pilots in a lot of ditchings and putting themselves in hazardous conditions.
'li.'Iell the pilots have a certain amount of control, but he has to get up to a cer-
tain speed and altitude in a limited amount of time and space. ' 1 don't go on one

c,linder instead of 8 in mw car. , "They're supposed to get a certain altitude be-
fore they come oYer. , uYes, I think so. . . except occasionally there's some
reason why they don't 

-- 

like the weather or something, but T think they try to
be careful. They get called down if they don't 

-- 

they investigate. , "Yes, the
majority are conscientious.

Sometimes respondents distinguish between the relative skills and maturity
of Air Force and commercial pilots. Most respondents feel that both are equally
well trained and oriented toward the seriousness of their jobs. A few, however
said that Air Force pilots were young and less responsible. Such comments re-
ported below, of course, heightens feelings of fear and belief that the disturb-
ance is avoidable: III never gave it much thought. 

. .

they probabJy would be. 

. .

they (commercial pilots) are a business and some of these fellows are more or less
on a joy ride. It , ItIn other words , aSSU!Tle the pilot did make a mistake, or was just
horsmg around. 1 don't thmk any pilot at the base would deliberately come out
and buzz the area as far as that goes. But the reason I say if I knew the pilot..
in the past when I was doing my hitch in the army, there were some pilots that I
wouldn't have step inside of the plane just to have them warm it up. , "The only
thing that bothers me is the hazard. There's no need for it -- to fly over here.
Ilm assumg they are familiar with the gromd rules; the tower should notif
them. It

Importce of Personal Variables

Only age and education were found to be significant demographic
variables affecting anoyance feelings. The midde aged and better educated were
generally more tolerant than the younger and less well educated.

Previous experiences with other noise conditions at work or in other residen-
tial neighborhoods did not appear to have MIch effect on acceptace of intense
aircraft noise levels. A. person might accept equally intense noise at work be-
cause he felt it was an inevitable part of the . job, but for residential living,



Importance of Socio-Psychological Variables in Determning Overt
Behaviora Responses

he wanted different conditions. The pri consideration generally was not

other noise experiences but the necessity or avoiaabili ty f the a rcr
se.

Our discussion so far has been in term of variations of the physical
airplane stimulus and corresponding shifts in hum perceptions and feelings about
the airplane situation. Most admnistrators can roughly understad the meanng 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 inta-
gible and complicated.

The primary experience of administrators is with reported complaints by indi-
vidaals or civic groups appealing for the reduction of aircraft noise or the modi-
fication of some operating procedure. Their major concern is with the potential
threat that such tagible complaints have on the continued operations of their
bases. Although many of them don't realize it, their concern is also with the
under 'ing feelings of anoyance which prompt the overt complaints. Whenever com-
plaints are received, the administrator must make a judgment as to the validity of
the annoyance expressed in these complaints. He must decide whether the disturb-
ance is real and serious, or whether the complainer is a "chronic griper" exgger-
ating the situation. He usually also tries to anticipate the seriousness of the
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 exressed themselves.
The advantage of making an accurate estimte of the IIcomplaint potential" before
actual complaints snowball into an organized commity campaign is quite obvious.
Yet, the techniques for making such judgments about the underlyig feelings of non-
complainers are extremely dificult, 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
comity's underlying feelings and "complaint potential"

For years public relations experts have tried to develop I! rules of thumb" to

relate overt complaints to a corresponding "complaint potentiall! ihile a consider-

able amount of general kno..Jledge and experience has been amassed, the specific judg- 
ment is still largely a crude personalized art. It is lmown , for example , that

relatively few people will ever, under any circumstances , express their feelings

to the authorities. It is lmow generally that you.nger, better educated people in
a higher socio-economic status group will more often complain or express themselves.
But the specific standards which would provide a more precise clue as to the lIex-
pected number" of complaints under a given intensity of feeling are still not
2. vailable"

It is known that a number of intervening socio-psychological variables often
facilitate or discourage the expression of annoyance feelings. The precise statis-
tical relationships of these variables are not yet known, but their general impact

will be briefl described below. It should be emphasized that until such numerical
relationships are empirically determined it will be very dificult to judge accu-
rately the underlying "complaint potential" from the relatively few overt com-
plaints actually received. It is the complaint potential which constitutes the



maimum scope of the disturbance and contributes to the extent of commty in-
terference with base operations.

It is the objective of this research to develop a better understanding of
the relationships between actual variations in the aircraft noise source, the
complaint potential" or underlying psychological feelings and the actual overt

expression of these feeli.l1gs in the various form of complaint. Eventually, it
is hoped that an analytical matri will be developed embody:L'1g the empirical
numerical relationships of the above parameters so that more accurate judgment
may be made of the "complaint potential". At the present time , however, it is
our belief that the most reliable method for ascertaining these underlying feel-
ings of anoyance is through personal intervews of a cross section of residents.
It is hoped that after enough of such interviews have been analyzed under Imo
variations of the oi'iending noise stimulus that average empirical relationships
'Wll be established. These average factors will then provide the basis for
anticipating "complaints" and "complaint potentials" and for judging the serious-
ness of actual commty conditions.

It may be more helpful to discuss first the variables which affect expres-
sions of annoyance by individuals then to consider the interpersonal factors
which shape a neighborhood and a commty's behavior. In the NACA study, per-
sonal and neighborhood complaints were studied. In the exploratory phase of this
research, some of the broader communty factors were also investigated.

Some Evidence on the General Incidence of Complaint Behavior

In June, 1946, the National Opinion Research Center asked a nation-
al cross section the following question: "Haw you ewr written a letter to your
Congressman or any other governent official to gi va 

'" 

your views about some
public question? II It should be stressed that the question did not concern a re-
sponse to a single issue at a given moment in time, but a cumulative experiencedurig the lifetime of all adults interviewed. Naturally, the response to a single
issue would be nmch smaller than the culati va anS1rers given in response to the
above question. Only one out of eveI'" eight adults reported that they had ever
wri tten to of'.ficials in e pas As expec , about a third of' the college edu-cated, 12% of the high school and only 5% of the gramr school educated reported
having written. The rate among men was grea,ter than among women, averaging 1'5% vs.
12%; and the rate amng yotmger persons under 40 years of age was 14% in comparison
with 12% among older adults over 40 years. A regional difference was also found
wi th 18% of New Engladers reporting activity in contrast with only 11% of the
Southerners.

It should be recognized that these letters were not all critical; some of them
were undoubtedly in support of a policy expressed by a public official. Consequent-
ly, it can be seen that the average number of lIexpectedll critical letters one could
reasonably anticipate receivig on a single issue would be quite small. If reports
of Presidential mail on controversial ssues are considered, the number of such
letters probably ranges from 3 to 5 per 11 000 adults or only about . 03 of 1%.

In the NACA study, about 0. 5% of the "moderately annoyed " and 5.0% of thegreatly annoyed!! reported that they had ever expressed their feelings to the



authorities by writing, telephoning, signing a petition
, or commcating in

some other way. These complaint rates compare favorably with the general ex-
perience reported above.

Factors Infuencing Personal Exression of Anoyace

In the NAGA study and in the subsequent intensive interviews com-

pleted under this exloratory research program a number of factors were found to
reduce complaints. Six of the pricipal wriables will be discussed below:

Lack of knowledge of the proper authon ties

Belief that it is physically impossible to reduce the
airplane disturbance
Belief that complaints will be considered improper by
neighbors or the social group
Belief in personal weakness of expression
Belief that complaints will be ineffecti 
Lack of social organization, leadership and ease of

expression.

It should be emphasized that the relationships of these imdiments to com-

plaints are unstable and that given an intense feeling of anoyace, the change
in anyone of these factors can release an increase of individual complaints with-
out any apparent change in the airplae stimlus situation.

Lack of Knowledge of the Proper Authorities

In order to make a complaint, it is first necessary to know

to whom one can complain. In the NAOA study, over 60% of all respondents had com.

pletely wrong notions about the proper authorities. Only 16% correctly mentioned

the OM or CAB; the rest mentioned city or county agencies, the airlines or airport
operators. At many civil airports, there are no central facilit.ies for registering
a complaint; each of the airlines maintains separate facilities. At maufacturing
establishmnts, such as the Republic plant, and at Air Force Bases, this problem
of decentralization may not be as serious a consideration. yet even in the gener-

ally well in:ormed Bedford area, there were some people who reported, "You'd call

someone at the base. " Who that someone was , they didn't, know and rather than get
the expected ru-around if their telephone call were transferred from official to
official, they indicated they failed to call.

Belief That It Is Physically Impossible to Reduce the
Airp ane Disturbace.

This factor has already been briefly discused in connection
with its influence on feelings of annoyace. Obviously, if the respondent believes
there is nothing that can be done, the telephoning of a complaint would be excted
to produce at best commseration by sympathetic officials but not physical relief.
Consequently, 'Uder such feelings of futility it might be considered a waste of
time to complain. Some people , however, feel so badly about a particularly intense



exerience that they will call anywy to get their annoyance off their chests.
Others must feel that the effort has even the slightest possibility of success
in order to make the effort. Some illustrations of these feelings are cited
below:

"outside of calling once or twice, I never called after the group was formed.
I've had the impuse , but just had the feeling it wouldn't do any good. I felt
they were aware of the situation and were doing what they could.. 1t , "They hold
your hand beautifully on the phone.. 1t , "I think they're here to stay. I don't
think anything ca be done. You know these things are going to continue -to exist
so rather than fight it, you live with it.

" ,

"I guess it has to be done some'llhere.
I thin they just have to. I don't see where else it could be put. TheY'd have
the same problem anywhere else they put it. " , "Nothing much can be done about it.
It's a government reservation.

Of course, this concept of physical impossibility to do anything is also a
very unstable and relative situation. When asked, "Do you think someone may find
a solution in the next few years?" most respondents who felt that there was no
current solution had unimted faith that scientists would find a way in a few
years. Should they shift their feelings and believe that a new method had been
found to reduce the disturbance, the volum of complaints might be expected to in-
crease without an chnge in the stimlu.s situation.

Belief That Complaints Will Be Considered Improper

If a person feels that he may be considered unpatriotic if he
complains, or if he thinks he will lose his friends and alienate his neighbors
who may depend on the air base for their livelihoods , he may hesitate to express
himself fully. Some examples of these restraints are cited below:

"They are here for the welfare of the vicinity and humanity and as such they
are valuable enough so I won't speak any more about it. liAs my husband says 
is a good thing that they are ours. \1e are kind of used to them. At first though
they would wake the childrn and I was irritated by that. I'd rather not have
them here, but there is nothing to do about that.

" ,

"I suppose the Arm thinks it's
important so I imgine it's a necessar evil. I have two nephews in the Air Corps
so I suppose I can't say much about it. " , tlIf you're up and about not 

-- 

but if
you're in bed the planes give you a bad time. The cat hides and sometimes runs
up on people. But I like to put up with the planes because it's for defense.
When they take off (I feel) here comes a friend, a jet. There was a big article
in the local paper. It's a choice of Republic or Grun and their noises, or
the enemy. They don't want people to complain. There were some people who wrote
to Albany and Washington. If influential people complain, they might move the
plants. Only one person (complained around here) because theY're anti-social.
After all it means a livig for all my neighbors, you know.

Belief in Personal Weakness of Exression

Some people have a self imge of being inarticuate and unble
to express themselves capably. For 1'ear they may embarrass themsel vas if they



called or wrote , they refrain from expressing themselves at all. 
'Wen asked in

the NACA study, liDo you think it's possible that you and your neighbors could
help get the authorities to improve the airplane situation?TI about 60% said
"No. " In the intensive intervews, when asked 1I't-Jy?!I some of the respondents

revealed inferiority feelings such as
, IIPm not much of a talker "I can't

convice them, II IIPm not the one to be the complainer " "I can't stand up to them

and argue.

Belief that Complaints will be Ineffective

Evn if a person feels capable himself of complaining to the

officials, he usually likes to feel that he isn't alone
, that the group is behind

hi and that others will help.. He likes to feel that there will be sufficient
pressure to be effecti va. Past experiences of successful groups efforts tend to

encourage individual exression, while feelings of isolation, of group 
weakess

or past failures at group action tend to discourage complaints.

In the NACA study, the most frequently mentioned reasons for not complaining
were the feelings that authorities 'Wouldn't pay attention or that enough people
wouldn't join together in complaint.. Of those who did complain

, about 2/3 felt

it was a waste of effort. Some additional indications of such feelings of futil-

ity were obtained in the intensive intervews:'

"Little fellows don't count much around here. All the people here signed the

petition but it went into the wastebasket like I suppose all the others. Crooked

politicians; they all take a little bribe. , "Well if the Government has put so

much money into it , they aren't going to pull up stakes because the town wants it. II
"They appealed to the state Senator. I know they talked to the officials over at

the Bedford Airport. I think that after the meeting things improved a little.
They told us that when the new ruway is built we wonlt get the traffic. 

Meanwhile

they go right over the house you know,,

" , 

III think they do as good as they possibly
can. Theylve got to have these planes. You canlt have them so far out they can't

defend the city. If you mut accept them you might as well do it graciously. vIe

canlt do anything about it anyway. lt , ItWell it's got to be done someplace. They

will do what they want to. If we don t get the noise someone else will. , "They

have a commttee at the airport to meet with the people of the surrounding tovms.

I suppose you call that public relations and they ended the complaints. 
I suppose

that is as far as it got.

It doesn't have to be repeated that this feeling of social futility is also
a very unstable factor. New aggressive leadership can instill the spark of con-
fidence needed to release latent feelings of annoyance. Experiences at Cedarhurst

1., Newark, N. J., and elsewhere are ample proof that once local leadership gets
behind an anti-noise and low flyig camign, mass support can often be generated.

Lack of Social Organization teadership and Ease

Exression

This last factor is perhaps one of the most important and is
related to feelings of social futility discussed above. Every neighborhood and



commty of which it is a part has certain established groups and procedures for
handling social problems such as noise control. The way in which an individual
of such a commty would be expected to think of the problem and to express him-
self is largely determined by such group mores. For examle, at Lincoln, YlBss.
the town meeting is the established medium of such exression and at a town meet-
ing a warrant (resolution) was passed to establish a committee to reduce the noise
and low flying of airplanes. A respondent, then answered that she herself, hadn't
called ,to complain because she felt it was best to give the commttee a chance to
do its job. If she complained personally, she felt it would be a sign of "no con-
fidencelt and interference with the commttee's work.

The extent to which a commty has a long established tradition,and closelyknt system of organizations concerned with problems such as noise control, of
course, will influence the ease of personal and group expression. If there are no
established groups, with organizational know-how, funds, leadership and a history
of past successes on other issues, it will obviously be more difficult for group
action to get started. Moreover, if some energetic group does succeed in getting
an organized group in motion and calls a meeting or circulates a petition, it is
obvious that the volume of complaints will rise without a corresponding increase
in the intensity of the stimlus situation. One respondent who reported that she
had signed a petition, but had not indicated any personal annoyance was asked why
she had signed. She answered, liMy neighbors asked me to, and they would have
thought me mean if I didn't support them. 

. .

Problems of Judging Neighborhood and Commity Reactions

In the NAC! study, the primry sampling unt was a group of adjacentci ty blocks or a group of houses wi thin a relatively small rual area which was ex-
posed to homogeneoUB airplane and background noise conditions. Each samling unt
could be considered a part of a different neighborhood, but all 22-24 neighborhoods
wi thin the 10 mile radius of the major airport could be considered part of one or
more comparable communties. A local commity is defined operationally as usual-
ly the smallest unt of political authority which includes the neighborhood. In
most instances it would be a city, a town or a township. In some cases, it might
be a special purpose district, such as a school, water or fire control area. 
would be the primary political unt in which members of a neighborhood would nor-
mally expect legislative or admstrative action concerning noise control problems.

Since different neighborhoods wi thin a commty are exposed to different kinds
of airplane operations , it would be exected that neighborhoods would differ in
their "complaint potentials. 1t Those exposed to more intense noise or low flying
would be expected to feel more annoyed than distant neighborhoods off the flight
path, over which airplanes never fly low or are seldom even heard. The expression
of complaints by individuals in a neighborhood would be a fuction of the various
factors discussed above, especially the mowledge of the authorities, cohesiveness
of feelings among neighbors, and the existence of active neighborhood civic or home-
owner groups to facilitate group action.

Whether the larger commty could be induced by some of its constituent neigh-
borhoods to take the lead in complaint activities depends on still other sets of
social variables. No extensive study has been made of these factors since the
neighborhood ha.s been the primary unit of past research. . During this exploratory
phase, however, a start was made at analyzing this still more complicated problem.



At least six important ~ocial factors were found to be operative at the Hanscom
Airport area:

The relationship between the number and importnce
of the neighborhoods most intensely affected and the

mmty as a 

If onl a relatively small number of neighborhoods are in-

tensely affected by the jets and the people in these neighborhoods have little
prestige or inluence on the local governmental organization, then it is generally
difficul t to obtain the support of official comn ty leadership.

2) The structure of the governental and non-governental
organ ons e commun

The existence of established and influential neighborhood

groups and the ease with which they can express themselves or gain access to the
governmental authorl ties is importnt. In New England, the town meeting is the
legislative unit of each communty and each resident is entitled to attend, speak

and vote on town warrants which can be proposed by any group of residents. 
Under

such a power structure it is relatively easy for residents in selected neighbor-
hoods to "pack" a meeting and secure commity sanction for neighborhood programs.

3) The relative pressures of other commty problems

If most of the residents of a commity are fully occupied

with the consideration of other problems which are considered more urgent or more
important to the welfare of the commity, the noise problem 'fy be temporarily
lost in the shuffle.

4) The history of past commty action

If the commnity has attempted to cope with the problem or

simlar problems in the past and has succeeded in accomplishing something, it is
usually an incentive to try again. But if previous efforts were unsuccessful

then the commity leadership might hesitate to risk another defeat.

Belief in the possibilities of successful action

Whether or not previous efforts were ever made , if the leaders

of a commity feel that opposing the will of the Air Force or Federal government
has little chance of success , they may hesitate even to undertake a campaign

against them.

Socio-economic differences

The socio-economic character of a neighborhood is, of course

important. If it consists of primrily well-to-do residential areas with high

property values and strict street zoning regulations, the impetus to act on a

noise control problem might be greater. If, on the other hand, the neighborhoods

affected are mixed; industrial, commercial, and less desirable residential areas,



Problems of Validating Responses

with a host of other physical disturbances besides the airplane problem, the

"Wllingness of the commty to assume leadership in attempting to restrict air-
plane activity may be lessened.

The relevance of the above commity factors, as well as others which may
be uncovered in future research, should be considered in any further investiga-
tion of neighborhood reactions. Even if they do not become the object of pri-
ry research efforts until a better understading is achieved ofne:ighborhoo'
responses, the influence of these factors on diferent neighborhoods should beunderstood. 

Since administrators of air bases are primrily worried about the
net effects of anoyance feeligs as expressed in restrictive commty action
it is understandable that there is concern about the validity of personal inter-
view reports. This is not a unique problem associated with aircraft noise but
applies to all public opinion research. The question is often asked, "How can

you be sure that people give you honest answers?" The past 2'5 years of experience
in opinion polling offers amle evidence of a general franess of response by
most respondents. Once general suspicions are overcome and good rapport is es-
tablished, most people are ins. sense flattered tht their opinionsal"e imOrtat
enough to be solicited.

In the case of aircrat noise, several validating checks are built into the
proposed questio:raire (Appendix I). First, there is the question of salience and
free response. The first six questions of the interview offer no clues as to the
purpose of the study. The extent to which airplane noise is spontaeously men-
tioned is an indication of the true salience and intensity of feeling about the
disturbance. Likewie, every major section is introduced by an open question
which again measures spontaneity of response. For example, question 9A5 of Ap-
pendix I, asks in open fashion, IICould you tell me just how you feel about the

) noise -- in what way does it bother you?" before specific probes are aske
about fear, sleep, conversation, etc.

Second, there is the question of consistency of response which can be deter-
mined from an in rnal analysis of each pattern of answers. Another aspect of this
check is the consistency of answers from respondents within the same neighborhood
who are presumably subject to the same environmental conditions.

Third, there is the report of the trained interviewer about the rapport aJ;d
frankess of response. ' The mannerisms, inflections , gestures and general context
of response are valuable clues to a trained observr of the honesty and sincerityof response. 

It may be said that it isn't only a question of honesty of response but aJ.so
of the predictability of followig thru on intentions to cQmplain. Election polls
have , of course, provided valuable informtion on the relationships between in-
tentions to vote and actual practices of VQting. Intensity of feelig, certainty
of convictions and ease of facilitating circutances are generally considered :i-
portat vaiables. It is proposed to study these and other factors facilitating



and inibiting exression of annoyance feelings in any future research (see Qs.
22-27 of APpend:i I). An internal analysis of these factors in terms of reported
actual historical behavior of havig complained :i the past will provide valuable
clues as to the dyamcs of feelings and the expression of such feelings.

A second test will be the historical behavior of individuals with respect
to non-aircraft disturbances (see Q. 28 of Appendix I). Whether a person ever was

moved to compla:i and under what circumstaces he acted or didn't act can be de-

termed from a factor analyis of answers to this question.

A third test will be the relationship between reported intentions to sign a
petition, calling or writing or attending a meeting on aircraft noise (See Q. 29
of Appendix I), and actual past behavior.

There are several problems involved in contrivig an experimental test situ-
ation which actually measures a behavioral decision. In the NACA pre-test in
New York, the intervewer left a postcard with each respondent and suggested that
a local group, the National Air Transport Coordting Commttee was interested in
hearing their views. This experiment was a failure for several reasons. In the
first place , the sponsorship of the test was suspicious. After insisting that the
survy was neutral and not connected with any airlines, etc. , the intervewer in-
dicated a relationship to the airlies. Secondly, the test offered no indications
of a bona fide group effort, which most camaigns would involve. The individual
was asked to express an individual opinion and since most persons felt individual
efforts were futile, it was to be expected that few would write. Third, valid
campaigns are usually spread over a considerable period of time and all sorts of
group pressures are gradually directed at individuals before they are faced with
the critical decision of supporting or not supporting a drive.

The experience with the contrived post card camaign indicates that any fu-
ture test should consider the following four factors:

Bona fide sponsorship by local community leaders
Sufficient time for usual build-up of educational campaign
Acti veparticipation by local people and not b. NORC
intervewers

All residents should be involved, not only NaRC
respondents.

Of course, there is the added administrative problem of artificially creating
a protest movement and of being able to control it. Before any such contrived
test is attempted an anlysis should be made of aircraft operations and the pos-
sibilities of actually reducing the disturbace. Obviously without sufficient
control, a test could easily boomerang.

It is our belief that sufficient knowledge has been obtained in this exlora-
tory research to sharpen our conceptual understadig of the anoyance and com-
plaint problems. In our judgment the proposed questionnaire included as Appen-
dix I of this report is a feasible instruent for obtaining the necessary data
from which an appropriate analytical matrix can be developed. The final section
of this report will anlyze in detail the derivation of the proposed question-
naire , Appendi 



III. EVALUATION OF PROPOSED QUETIONNAIE

A. Geeral Structure of Questionnaie

One of the major problems involved in devising a stadard questionaie is
the arrangement of questions in a natural sequence. Certan questions frequentl,.
stimulate a typical patter of thougt and uness the questionnaie is orgazed
to correspond with the natural flow of answers, interviewg problem are in-
creased. In analyzing the spontaeous intensive interew, great care was taen
to determi these norm patters of response and to adpt them in the design of
the questionnaie.

In general.. the questionaie is divided into five major unts:
1) General open discussion about feelings involved in livig in the

neighborhood.
2) Diect questions about the noise envionmt.
.3) Direct questions about aicraft operations in the area.
4) Questions about overt exressions of anoyace with noise, aircraft

and other local disturbaces.
5) Personal data and exeriences with noise and aicraft phenomena.

Each unt has a simla structure whch begis with open free-asw ques-
tions and proceeds to more specific diect questions. Ths approach graduall,.
introduces each topic, permts a spontaeous discussion of amivalent feelings
and indicates the relative salience of various factors. It geeraJly puts the
respondent at ease since it permits hi to th about the overall features of
the problem and to emasize the particul aspect'S which he.. hielf, feels are
imortant. Another imortant advatage is the lielood that the general dis-
cussion will include voluntar reports of some of the detaled aspects of the
problem and it will appear less pryg for the interewer to follow ti these
leas w:th more speciic probes. It has been our frequent e:erience that when
interew begi ncold" with ver,. specifie and detaled questions, that respond-
ents become suspicious and less will to exess their fran opinons.

Following &Jle opportunty for spontaneous metion of airplaes and noise..a seres of unorm questions is asked about the component aspects of the problem.
If these disturbaces are not voluntail reported, the diect questions sere as
a last resort. In this way, not only can the content of the answers be analyzed
but the sequence of diferent answers ca also be studed for salience and inten-sityof feeligs. In all cases, however, the diect questions will provide
detaled answer$ for the varied components and, thus, wil faciltate the develop-
ment of inte.it,. and anlytcal scaes.

As has aleay bee discussed in ealier sections, the intensive interew
were first used to d",elop the conceptual framework of the jet problem. The
8eoond phaS8 involved the phrasing of speeUic questions which would provide theinormtion requied to test the vadity otthese concepts. The finl phe
cocered the orgMiation of these question into a workable questionne and



pretestin for clarity, interest, natura1. sequence, aver.lap, practicaty of form

and lengt of interew, etc. The results of each pretest were carefuly ev-
uated and may chages were made in the 1.ight of practical interewg exerence.
It woud be exeme1.y tie consumg to exlain every techcal chage involved in
the three major revisions of Appendi I. Actually, all of the exerimental vaia-
tions were never recorded since the pretest interewers were at libery to intro-
duce many little changes in each interew. The fol1.owg discussion, therefore,
wi present the puroses of each group of questions in ter of the conceptual
framewrk and wil describe only the major developtal changes in the formt of
the questionaire. One general factor might be emhasized at the 

outset as apply-

ing to aU questions. The initial questionne requied a three hour interew
and, since it was necessa to reduce this perod to an hour or, at most, an hour
and a hal, there was constant pressure to consolidate and elnate magial
questions.

B. Discussion of IndividU11 Questions
Question 1. The interviewer was instructed to use the standard :ttroduction,

which is vague and gives no hint of the real purose or spnsorship of the surey.
He then proceeds to the first qustion as soon as possible, often using it as an
illustration of the tJ'e of questions involved in the study. It has been found

to be an "easy opener", and helps set the respondent at ease with a simle and

famliar topic of discussion. The question also has an independent objective of
indicating the generalzed net feeln about the residential area before they

are possibly colored by the scuss on of paiculars. A second sumy mea.sure
of these over-a feeligs is obtained in Question 20, after an exensive probing
of specific feeligs about the area. It will be interesting to discover whether

these tw questions elicit divergent answers and whether there is & tedency for
the first question to have an upd bias.

Origialy, a three-point scale was used as follows: "Well in general, how
do you lie living in ths part of ( ). . would you say you lie it very much,
tht you like it a little. . . or that you don t lie it? ' It was found that 77%

ansered, "lie very muh", 16% answered, ltike a little", an only 7% answered,
"don't like it". In order to get a less skewed distribution" the question was re-
phrased with the followg four alteratives: "In general, how do you lie livig
in ths part of 

( ).

. .would you say that you lie it Ter m

. . .

that you

lie it a little. . .or that you dislie it a little. . .or that you dislie it
verymuch?1I It was found that aner. were stil concentrated at the upper end
of the scale, and that there was S01le appaent confusion between "like a little"
and Itdislie a littlefl. It was sugested tht perhaps the phase, "How do you
like livig. . ." had an upd bias, and that the substitution of "feelig- might

be1le neutr8J. Liewse, the traditional ratings of "excellent"

, "

good", "fai"

pool""" and "ver poor" were substituted for the amiguus four-point scale, and
it was found that a better range of answers was obtained.



Another imrtant techcal point involves the plae nam used in these
questions. It has bem fomd that the place na inerted in paentheses pro-
vides the geographic framrk for al ensuig questions. Ou interest is in the
:idiate residentia area whch is broa enoug to encomss facilties and ser-
'Vces tht are available f(1 norm residential acti'Vties. In some instances
the nam of a neighbohood is the appopriate fram of reference; in other insta-
ces, an entire coJlty (1 porton of a county is the natural grouping. Suc
general descriptive ter a8 neighborhood, loeaty, eo1'ty, to, etc., have
been found to produce a vaiety of inteJreta'tions and to anchor discusion on
certa physical aspects of the area. Ailaes, for exle, whch involve
flghts over an area, are usually not thougt of as part of the area but rather
as intruions on the area. Conequetly, they may not be viewed as problems of
a neighbohood, but as imositions on a geoglaphical area. By using the actual
nam of a loeaty, it is believed that attetion wi be focused on al conditions
affecting the area, whether or not they are 'considered intrinsic to the geographic
boundaries of the area.

Question 2. If a respondent gave a net positive over-a rating, it was
found easier to discus the positive aspects of the area first and then the nega-
tive ones. If on the other hand, he gave a negative over-a rating the inter-
viewer asked about the negative aspects first. Duing the intensive interew
it was found that respondents freqen'tly used certa key words to describe
vaious aspects of residential livig. Some of these key phases were: lie,
enjoy, good p).ace, desirable place, pleasant place, advantages, satisfied, etc.
Four of these phrases proved most productive in stiating free response artd in
'Vew of our desire to reduce the lengt of the interview, these were combined
into two stadad sub-questions.

It will be noted that the two parts of the question are prited together
without wi ting space between them. Ths arangemnt was found convenent be-
cause the lengt of the answers to eac pat vares mpredetably- With this
format, it is possible to mae optim use of the lited space. Naturaly, the
interewer is instructe to key eah answer to the appropriate qustion.

It will also be noted that Qustions 2-6 are all free-&8Wer questions whchpert a spontaeous open des'crlption' of the respondent' s feelings about the area.

Question 3. s question complits Question 2t and is designed to stim-
late unprompted di8e;ision of the negative aspects of livig in an area. Orgi-

. nally over a dozen dit;erent key phrases were pretested" and the most efficient
were, eventually cono1idatedirto the fi.. staa.ard probes. Some of the intial
projective type questions were omtted from the' final draft only because they
generally involved more t: to an8Wer and it was felt that over-a baance
might not justiy additional question8to this first phase of the interew.

One of the problem encountered with Qu$tions 2 and 3 involved the natural
tendency to discuss ' both negative and positive' aspe6ts ' simultaeously. Since it

, our intention to stimate spontaeous discUssion, this ' praotice could not be
entirely discouraged. In the HAC! study, the anSWers to the tvo questions had to
be coded togf#ther to ensure completeness in response.



Another relted problem involved the amount of desired detail interviewers
should obtain on these intial answers. In an intensive interew, the respnd-
ent' s own answers are generally the basis for each succeedig question, but in a
structured interview such intensive probin often anticipates future questions
and results in unesirable duplication of response. On the other hand, the pur-
pose of these open questions is to find out what is most salient and signicat
to a person. A compomise which worked well was to pursue each answer until it
was clear and concise, but not to press for elaborations or additiona details.
For exle, a typicaly amiguous answer to Qustion .3 might be the cryptic re-
mak, "the aiport", "the jetslf, "the noise The interviewer was instructed to

probe until the particular aspects of the disturbance were stated. 
The inter-

viewer might ask, "Wat about the aiport? . . . In what way does it bother?R
It is imortat to establish whether it is noise, dager, congestion, property
vaues, etc. But it is also imortant that all probes are neutral, and that no
paticular aspects are suggested by the interewer.

Question h. Par A utilizes an aided recal technque to secure a unorm
set of intensity ratings on the most frequently mentioned problem involved in
residential living. .A analysis of these ratings can revea much about the dy-
namcs of over-a net positive and net negative attitudes. In some instaces a
numer of these item may have been voluntarily mentioned in Questions 2 or .3.

In all cases, however, a 1mform set of intensity ratings are requested, so thatit wi not appear to be a complete duplication of the prevous questions.

The order of Parts A and B was intially reversed but it was found that most

respondents started to rate their present feelings even though the question was
phrased in ter of ideal conditions. It 1iS decided, therefore, to conform to
ths "natural" order a,nd begi with current ratings. Another reason for revers-
ing these sections was the necessity for simliyig the question. Requesting
respondents to rate their ideal values as well as present feelgs about the
residential area was too time-cons'Ug and involved considerable duplication.
Since may people have never thougt in ter of idea conditions" it was found
that ratings about concrete present circumtances 

"" 

both easier to obta and
more complete.

Two other techncal points might also be mentioned. The rating "excellent"
was changed to "very good" because it was found that the former term wa often
interpreted more rigorously and that most responses tended to cluster in the
good" category. Upn more intensive follow-up, it was found that a condition

was often considered "excellent" only if it was beyond a. imrovement and very
few people wee willg to admt such perfection On the other hand" "very good"

imlied a superior condition which could still be imoved, so that greater di-
ferentiation of response was achieved by using the latter category. The othertechca point involved the fort of the question, i.e." providing additional
spce between items. It 1iS found that if the specific livig conditions had
not been voluntaily discussed, the intial mention frequently would stimulate
verbatim commts about the item. Consequently, space was provded to record
these imortt comments.

Part B is a siliied version of the description of idea values for resi-
dential areas. Rather tha requesting a commt about each listed factor, the



respondent is asked to report three or four of the most imortat. Liewse, 
is not ,lited to the aided-recall list, but may mention any other factors which
are not included on the list.

Questions 5 and 6. These two questions attemt to refine further the intens-
ity ratings reported on Pat A of Qustion 4. It was found that insufficient di-
ferentiation was often secured on Question 4 and havig given the respondent addi-
tional time to thin about the varied aspects of livig in an area, it is easier
to secure the more selected comparative ratings on the next question. Liewse,
by askig loosely about "Wich ones?" rather than requesting the selection of a
particulu n1.er of item in a. given hierarchy of imortace, the question issilified. When the question was phrased in terms of "the one lied best", "thenex best" and the "thd best" may respondents baed at being pined dow or
took a long tim in mag their decisions. The more general approach is shorter
and eased the tension previously encountered.

Pas B of Question 5, and C of Question 6 inquie about the extent to 'Wich
the advantages and disadvatages were anticipated before movig to the area. Part
B of Question 6 is another measure of the intensity of feelng. By combing
answers to Question 4 and this section of Question 6, it should be possible to
ran the dislies in numerical order. I t wi be recalled that respondents were
reluctant to make such a specific rang themselves.

Origialy the last question of Question 6 asked al respondents to compe
airlane or noise annoyance with those disturbances selected as the most imort-
ant it airplane or noise problem had been mentioned on prevous questions but
had not been selected among the thee most imortant problem. It was decided to
postpone thie forced comparison mtil Question 18, after the respondent had a
chance to thin about the diect questions on the ailane stimus.

tion 7. This is the first diect question about the noise envionent
an ais principaly at the respondents over-all assessment of the noise level.
It should be noted that no hint is given about any paticul type of noise, but
our pretest exerience indicates that many respondents tend to mae a distinction
between "noise in general It and som 

paticularly intense noise, such as jet ai-
craft. This inormation is ver interesting, but we also wat the over-a rat-
ing includg the intense noise. Consequently spce is provded for both contin-
gencies.

Question 8. Ths is an open question about the respondents' perception of
the noise envionmt. No indication is given initially about om- interest in any
paticular type of noise. Sice this is a screenig question, however, and seres
as the basis for the detailed probes in the followig question, Pars B and C
were added to ins'Ue that jet and propeller noises weren I t accidentaly overlooked.
In pretest interews" some respondents failed to mention jet noise on the open
question" and, consequently were not asked about any of the detailed aspects of
jet noise. But when aiplaes were first mentioned directly on Question 11" they
indicated amzement at havig overlooked mentionig the plane noise previously.
To forestall such forgetfuless, the diect probes were included. The particul
form of these probes was s1mliied and the codig was made applicable to 
respondents. so that the interewer could check the completeness of each aner.



... _.. -_.,_.._'-' _.- ... -_.. -,._.---- .-. - 

The decision to lit the diect probes to aiplane noises and to exclude auto
andtr\ck noi,$esf:ro1l Ss:p t . y A EI to Qur desire to

cut the length of the interView. Actuay, hoWever, there tend to be fewer for-
getfw. omisions of these latter noises, so that li

t.1;eqfJ is lost.

Question 9. Ths is the ,first diect 9.stiQn concE!

~~~

th feeligs about

noises. It will be noted thatal noises voluntaly mentioned are afforded un-
form Elat:lt, ,t1WS Gcqmp

g .

ob,j' :ty s. :ist, compative deta is
recorded on the anoyace :proc stf ofdiferent lcm s of noises, and second, our

specialint.El,:t in ' fr. 4ft l)oise iseffE!Gtiv ked.

Pa;t A prorlq,E!S ' oY~-a. ~w:e?:firt. ~i,ty . the. for each noise.

Pretest up ce1ndicatE!d .tha,tsome resp9fdents Wi .balk at the word "bther"
but will sUll feel tht the noise is unpleasantand~te . It appears as if
ths tendency is frequetly r ated to an intensede$f "to make the best" of the

disturbace, but it so may be patly a semtics p!QPlem. In any event, both
contingencies are anticipated on the form. 

' ' . ' . '

It will1;no t .thsquestion wa modiied considerably in the course
of pretesting; thef9rmt was siliied, a numer ofJ::ts were consolidated, 
others were added and omtted. Orgially the questiQnbE!gan w.th the open probe
about the description of each noise. Ou interest intbis q stion was vared but

it was .pr1nci t()elcit commt about the tone quty of the noise.
Actually, sice answers were more often in 

te:msof activities bothered, thus du-
plicating otllerques,t:loJ:s, tJss ctionwa i'f1' tE!.

Liewse, in ealier drafts the subject ofboth W8s a,sed into after sev-

eral probes about 1fwpleasantness , "dislig , etc. ' It wasf'owd, however,

that at this stage of the interew, answers were spont eous,ly given in 
ter

of degree of bother so ;that it was decided to consolid. es,e sections. It was
also found that som respondents maintaed that they were not curently bothered
but that thE!yu5ed ;to ' e QOthered 

thepast. 'lQgetat thi reported adapt-

ation process, Par:t A3 and A4 were added.

' , 

In accordance with our general schem, Pa A5 is an open question about the
chaacter of ihe anoyace. No lead is given of our interest in any paticular
aspects of theprob1eJ. Part ,Aha,s beE! a toes bl1sh the reported trend

in pe:sonalfef3iDgs". 
The rest of Question 9 focuses attention on the 

perceptua characteris,tics
of each noise. .A anlysis of such physical paamtes as frequency, reguarity,
and intensity of both anoyig and non-aoyig noises IGY shed some light on the
anoyace process. Part Ealso exlor$S thei:gtensity of expectation of the dis-
turbance. ' As in the other sectio:rs of thisq't s't:1opair , respondents tended to

consolidate .Cfe::~ ins'tb,

~~~

s,ti9,J:S , :1r

~~~

s" ;s,.o't ;t 't1; t also

reflects tbe e ; geli.

Question 10 . ',sqt1 stiOIc:.o:rs:ilits of 

~~~

led. .9:.8ct pIobeli bcut 
character of thedist\JbaIce .andt.he a,ctivitiesaffec::t Some of the item may

have been volvn:tee: ::tnthe open questions but mlY of them 1111 be mentioned

for the first tie. In fact, our erience indicates that some respondents who



deny any bother or anoyace will actually indicate specific disturbances in ans-
wer to :tese detailed probes. That is one of the reasons why these questions are
asked of all respondents. It will be noted, however, that the stadard historica
probe, "Dd they ever (bother) in the past?" is omitted. In most instances, past
exerences are volunteered and a direct question becomes unduly repetitious. An-
other pretest change involved the separation of questions about speech from lis-
tenig to rado or '!. In the latter case compensa.tory chanes ca be mae in
volum control to mize bother. In the case of speech, however, shouti it-
sel is usually considered unpleasant.

One other aspect of this question dealig with "fear reactions" might be
mentioned briefy. In the NACA study there was often considerable reluctance to
admt feelings of fea as a sign of personal weaess. Consequently, there 
SOMe skepticism a.bout askig diectly about these intense emtions. The pretest
exerience, however, indicated that if the diect question followed a lengthy
open discussion about airplanes and noise and after good rapport had been estab-
lished that there wa less reluctace to discuss openy fea reactions.

Question 11. Ths is the first diect question about airplanes. When the
respondent has already mentioned them in previous questions, it may be slightly
repetitious. However, the question is asked of everyone to insure unorm stim-
J.tion and to facilitate the use of the informtion in the developmet of an-
ytical scales. The several parts concer perceptual characteristics of slant-
distance and frequency of flight. Part E also includes a question about awae-
ness of flight patters and feelings about the necessity of airlanes going by.
It will be noted again that the latter part of the question is "free-aer"
since this is the first diect question about airlanes.

Question 12. The subject of this question concers the respondent' s know-
ledge and feeligs about the imortace of the missions assigned to the ailaes.
While the probes are phrased in very persona term, answers generally include
references to nationa and commty interests where such distinctions are rele-
vant. As discussed previously, not only is the general imortance questioned
but also the necessity of the present location. Origially Part D was phrased
in terms of a "better place" Pretest answers, however, indicated a general
feeling that some imovement is always possible, and the answer was not always
in terms of the present reaties. Consequently, the question was rephrased
into less-demndig ters of equal alternatives.

Questions 13-16. The nex four questions inquie about the concer of
pilots and officials for the welfare of the residents and of the avoidabili ty of

the disturbances. Question 13 concers pilots and their ability to control the
disturbance. Originally, ths group of questions began with probes about spe-
cific regutions, but it was found that feeligs about pilots are more general
and easier to inquire about.

Question 14 deals with knowledge about the exstence of specifc rules to
mimize the distUlbace and whether they are violated by the pilots ard author-
ities.

Qustion 1, inquies about the possible inter-personal effects of knowig
persons associated with flying. Part B probes deeper for possible distinctions



between commercial and Ai Force Pilots. Exerience indicates that certain ster-
eotypes of' milita personnel may inluence one' s confidence in the safety and
necessity of specific operations.

Question 16 speci.ically relates to feelings about the concer of officials
for the welfare of the neighborhood. Originally ths section also included ques-
tions about specific knowledge of the authorities, but it was decided to treat
these items in connection with a subsequent section on factors influencing exres-
sion of complaints.

Tw additional questions s'Wizing feelings about noise and other envion-
mental disturbances were omitted from the final dra.ft in order to conserve tim
and to eliminate further duplication of response.

Question 17. Feelings about the comparability of exosure of diferent
neighborhoods to the aicraft stimus are revealed by ths question. Our pre-
tests show that residents who feel that everyone is exsed equay to a dist'Ub-
ance generaly exress more futity and less intense anger tha residents who
feel they are receiving a disproportionate share of a disagreeable stimulus. The
validity of such findigs could have an important bearing on preferential runy
use and other operating decisions. Consequently, it was decided to add this
question to the survey.

Question 18. As was mentioned previously, it was decided to include this
forced comparison of aircraft and other disturbances at this point, in order to
secure a comparative intensity rating for all respondents after the subject of
airplanes had been fully covered. Exerience indicates that if airplanes are
considered even a mior problem, they will already have been reported as such in
previous answers.

Question 19. As a fo11cw-up on the comparative intensities of diferent
envionmental disturbances, this question inquires about the general philosophy
of endurng and adjusting to physical discomforts. It is an open question which
seres as a transition to the nex battery of questions dealing with factors in-
fluencing exression of anoyance.

Questions 20-21. These two questions also dea with general questions and
serve to ease the tension 'Wich may have developed from prolonged concentration
on noise and airplane problems. The first provides us with a control rating on
over-all net feelings about the area which may be compared with the first ques-
tion. Qustion 21 discusses the general expectation of future conditions in the
area. It wi determne whether a respondent is generally pessimstic or opti-
mistic about future livig conditions. Such attitudes may be imortant in under-
standing current reactions to paticular disturbaces. If a condition is viewed
af! only temorary, it may not be worthwhile to raise a fuss about it, but i. it
is likely to get worse, it might be considered wise to complain now and possibly
forestall th e future situation.

Question 22. This is the first of a seres of direct questions about the
"comlait- process. Originally parallel treatment was provided for the thee
most serious problems metioned by the respondent. Pressues of tim made this
desired approach imossible. As a compromise, the airplane disturbance is



discussed in detail 'Wile inormation on other local problems are covered by sum-
mary questions.

The purpose of this question is to determine the respondentl s belef in the
physical possibility of improvig the airplane situation. The question is made
conditional by the addition of the phrase, "Were it is bothersome , and it is
asked of all respondents. 

Pretest exeriences indicate that some persons who feel that it is imossible
to improve the airlane noise and flight situation also reply that their imediate
situation does not requie any imrovement. If the question of IIphysical possi-
bility" is made contingent upon reported feelings of current bother, then it would
be impossible to determine these feelings of futility and to establish any inde-
pendent relationships between these two factors.

Even though many respondents reported little hope for a current solution, it
was found that they were still generally optimstic about a future solution. This
underlyig faith in science is imortat in understading feeligs of partial and
complete futility.

Question 23. This question deals with the respondent I s knowledge of officials
who are responsible for reguating aircraft activity. It establishes the extent of
specific knowledge of appropriate channels of complaint and of images of the gen-
eral concer of these officials about the disturbance.

Question 24. Origially only respondents who reported current bother were ask-
ed if they felt they could accomplish anything by complaining. This also excluded
tile group which had latent annoyace and prevented the independent study of annoy-
ance feelings and factors inbiting exression of anoyace. It wa.s decided,
therefore, to introduce the topic of "belief in personal ability" by askig all
persons whether they ever felt lie getting in touch with officials. If the an-
wer is "yes", detailed questions are asked about actual behavior and the perceiv-
ed results of such overt behavior. If a desire to commcate is reported but no
action was taen, reasons for the discrepa.ncjr are ascertained by means of neutral
open questions.

Question 25. In the previous question only persons who ever felt like com-plaing are asked about thei belief in personally complaining. In order to
secure for all persons this self image of personal ability to effect social chang
a direct question is asked all respondents excluded in Question 24..

Questions 26-27. Feelings about social approval of complaints and social
effectiveness of group action are systemtically considered in these questions.
First to be ascertained are the feelings and overt behavior of neighbors. Then
questions are asked about the exstence of local organizations, of the respond-
ent' s membership in such groups, and of the group attitudes and behavior with
respect to aiplanes. Most of these questions are in free answer form and it is
hoped that general feelings about comp;Lainng and exeriences with complaints
will be obtained as well as specific inormation on airlane exeriences.

Question 28. Since it was imossible to secure detaled inormtion on com-
plaints about other non-aplane problems, it was decided to ask this sumy



question about such exerences . The answers to this question ca sere as 
general. 1mental control. an can provide valuable data on the over-all com-
plaint process. The overt behavior of respondents who indicated serious 

concer
about other problems can be evl.uated in terms of the action taen with regard
to the jet aircraft problems. Any special factors a.fecting complaints about

aiplanes can then be detered as well as any unversal factors Whch apply to
al local problem.

Question 29. Ths question deaJs with a general readiess to behave mder
cerai a$sUed situations. It not only concers general feelings about the ex-
pression of anoyace, but attempts to distinguish between various forms of ex-
pression.

Questions 30-31. Exectations of reminng in the area, and reasons for
wating to move are considered in these two questions. Diect questions about
personaJ feels are asked first; then, a projective type question is asked
about neighbors and their .feeligs.

Questions 32-43. The remaing twelve questions are self-exlanatory and
deal with typical demographic vaiables and personal exeriences with noise and

flyig in other neighborhoods and jobs.
Question 44. The last question is a catch -all open question and gives the

respondent a last opportunty to comment about any phase O.f the interview that
he feela requies elaboration.

The personal interview schedule does not deal diectly with the general fac-

tors affecting commty action. Indiect inormtion on the ease of reaching
goverent officials, of convicing them, and of past exeriences in attemting
to secure their support maybe furshed in ter of each respondent' 5 perception
of the commty situation. Independent measures of the communty are requied,
however, and would have to be obtained from an over-all. sociological study of the
communty. The personal interview questionnaire, however, does deal with the com-
plex of vaiables Whch affect individua behavior. It is our belief that it can
be used as a reseach tool for obtainng the necessary emirical data for estab-
lishig the defintive statistical relationships of the many factors affecting
the anoyance and comlaint process. 



APPENDIX I

PROpoSED QUESTIONNAI

NATIONAL OPINION REEACH CENTE
Unversity of Chc(1go

Respondent No. '1 interview began
ended

--------------------------------------------------------------------------------

Hello. I'm .from the opinon research center a.t the Unversi,ty of Chcago.
We are doing a study about how people feel about livig in diferent places, and

d lie to get some of YOUE views.

--------------------- --------------------------- --------------------------------

1. In general, how do you .feel about living in this part of ( ). Do you rate
it as excellent good, .fair, or ver poor -- as a. place to live?

Excellent. . . 

. . . .

Good.
Fai. 

.. . . . . . . . .

Poor. 

. . . . . . . . .

Very poor

. . . . . . .

Don't know. . 

. . . . .

4**
5**
6**

*IF ttEXCEJ GOD OR FAI , ASK Q. 2 AND Q. 3

**IF apQRn "Vy POR" OR "DN'T KNow ASK Q. 3 FIST AND THE Q. 2

2. A. 'Wat are some of the thgs you lie about livig around here -- thgs
that you fee are advaUlges or that mae this a good place to live?

anytg that you feel maes ths a pleasat place
O1;ers?)
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NOTE: ASK EVYONE PARTS A llWD E. trJRTE "Att BEFRE THE ANSWER TO PART
itA ETC.

3. A. Now what are some of the thgs you don't like about living around here --
thngs you feel are sometimes nuisances or are unpleasant or disagreeable
to you?

B. Are there any other conditions that affect this area tht bother, disturb,
or anoy you at, all?

C. Now, you sometimes hear people say, "If you live around here you just have
to exect such and so. . . It If' you heard someone say that about living
here, what sort of things would he proba.bly be takig about?

D. Have we overlooked anything -- even little thigs that are unpleasant or
bothersome that you just tae :for granted because nothg much can be
done about them!

E. Taking everytg into considera.tion, would you say this is a. very safe
place to live, or are there some dangerous conditions affecting ths
area? (Could you describe them to me?)
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4. Now to be sure I have all your feelgs straight. Here is a list of
advantages which some people have said they like to have in a residential
ar ea.

A. 1'd like you to look at each of these advantages and then tell me how you
would rate this area in terms of actually havig them. For exle, would
you say this area was very good fair, or very poor in terms of
being "close to your work or p ce of business ow about "good schools?"etc.

Very Very Don
Good Good Fair Poor Poor Know

a. Close to work or place of business.

b. Good schools. 

. . . .

c. Quet--no loud or unpleasant noises.

d. Convenent shopping. 

. . . . . . .

. 1

e. Clean, healthy, pleasant surroundings 1

f. Reasonable taxes or rent. 

. . . 

. . . 1

g. Good roads and transportation facil.. 

h. Convenient recreation & entertainent 1

i. Safe area. .

j. Friendly neighbors.

. .

k. Land for garden, 'Work, and play space
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Very Very Don

Good Good Fair Poor Poor Know

Good sewge and santation serces 

m. Close to church

Good loeal government.

o. Attraqtive, well-kept homes

4. B. Now if you could pick a.n ideal place to live, 'Wich thee or four
advatages would you want to have above al others?

5. A. Now, of' al the thgS that, you actualy iie about livi arolJd here. .
a.ll the thigs that, are pleasant or that you d consider advantages --

whi are most ortat to you? (Any others?)

B. Beore you moved here, did you exect to find any of these advatages
here?

Yes
N:o. . . . . . . . . . .
Never lived elsewhere.
Don't know. . . 

. . . .

*IF "Y:" ASK C:

C. Could you tel me which ones? (Any others?)
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6. Now let' s rate S01P.e of: the thigs you actually don t lie.. .01' those you
consider unpleasant, bothersome, or disadvantages, which ones do you
dislike most? (Any others?) 
NOTE: Number the dislikes 1, 3 etc. and ask B-

B. How often do you thi of (1st dislie, etc. ) as a problem -- would you
say ver often, fair often, or only occasional

1st 2nd 3rd 4thDisle Dislie Dilie Dislie
Very often.
Fairly often.
Occasionally.
Don know.

Cl. Before you moved here did you exect to fid any of these disadvantages
around here?

Ye's . . . . . 

. . . . .

No. 

. . . . . . . . . .

Never lived elsewere.
Don 1 t know. . 

. . . . .

*IF "YES" ASK C2:

C2. Could you tell me which ones?

Dl. Were there any other disadvantages that you excted to find arotmd here?
Yes

. . . . .

No. 

. . . . 

Dontt know. .

1**

**IF tryES" ASK D2

D2. Could you tell me whch ones?
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7. A. Now how would you rate the nois around here -- in general, would you say

it' s Very Noisy, Fairly Noisy, Fairly Quiet or Very Quet,'l

NOTE: If no qualification is given, Enter "None" in the blank space

(EXcept for ) and the rating given.

*If answer is "Except for noise it'
Enter the quaified noise and the overall noise rating, t
ask B.

Except for Very Noisy. . 

. . . . 

. . 1

Fairly Noisy. . . . . . . 2
Faily Quet. . . . . . . 3
Very Quet. 

. . . . . 

. . 4
Don't know. . 

. . . . 

. . 5

*B. Now including the noise, how would you ra.te it -- would
you say it' s Very oisy, Faily Noisy, Fairly Quiet, or
Very Quet?

Very Noisy. . . . . . . . 1
Faily Noisy. . . . . . . 2
Fairly Quet. . . . . . . 3
Very Quet. . . . . . . . 4
Don't know. . . . . . . . 5

8. A. Could you ten me (again) what kids of noises or sounds you usually hear
around here? (Any others?)
NOTE: Record verbatim comments about the llkids of noises , then be sure

to list each noise be ow in Q. 

Also find out whether the respondent hears et and propeller
planes in flirrt and on the oud and circle the appropriate tam..
Unless a n lfr tlo" arier is spontaneously given to each of the
four items, Ask B & C as they apply:

B. Do you (also) ever hear (jet and/or propeller) planes fly by here?

C. Do you ever hear (jet and/or propeller) plaes warmig up or testing
their engies?

Jets heard. . . 

. . . . . . . 

Propeller heard. 

.. . .. .. . 

Planes heard types tmow 

Fli
on ow 

2' 

GrOld
No Don t know'2 
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9.. Now let' see if we have all the noises and sounds you hear around here --

NOTE: Go over answers to Q. 7 and Q. 8, readin aloud the noises and
sounds mentioned, and recordin each noise below: Then ask A
for each noise mentioned, then 

..... 

.etc.
Al. Does the noise bother you very much, moderately, only a little

, ornot at al How about the (second noise)? etc.

Kinds of Noise

) 3. ( 5. ( ) 6. (
Very much. I-JH 1** l-x-x I-jY(,* 1-JHi-
Moderately. 2** -h!.x. 2** 2** 2*'A little 3** 3** w,, 3-J 3--**
Not at all 

Dontt know 
5-1-

*IF ''NOT AT ALL" , OR "DON'T KNOW" , ASK A2 AND AJ IMMIATELY.

A2. Now if it came to a choice would you say you like having the
noise, or that you'd rather not have it?

1.( ) 2. ( ) 3. ( ) 4. ) 5. ( ) 6. (

Lie it. 

. .

Not have it. 2** 2** 2-Jf* Hf* 2 *,.HrDon't care.
Don 't know.

A3. Was it ever unpleasant or did it ever bother you at all in thepast?

1. ( ) 2. ) 3. ( ) 4. ) 5. ( ) 6. (

Yes. . . 

.. 

1** 1if* 1 *- 1**No .

. . .

Don t t know..

**IF "YES" TO A3, ASK AND THEN ASK PART AI ABOUT NEXT NOISE.

A4. Could you tell me about it -- how you got used
to it? (How did it happen? How does it work?)
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contiued)

**IF BOTHS nvY MUCH" "MDERTELY" rn "ONLY A LITTLE" OR "RATH NOT

HAVE IT" ON ASK AS .A

A5. CouJd you tel me jus how you feel about tht ) noise 

-- 

in wht
way does it bother you? (Why would you rather not have it? Row would

you describe your feelings to a friend who was 
thig of' movig here

and asked you about it?)
NOTE: List numer of' noise before each answer.

A6.. Does the ) noise bother you more th :it used to Or not as much?

NOTE: Enter any qualification, if given, in paenthesis ( ) by each number..

== 

(Except f'or........

1.. ) 2.. ) 3.. ) 4.. ) 5., ) 6..

More.. .
Not as much.
Some

.. . . .

Don't know.

*Wy is tht?
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9. (continued)

ASK EVYBODY PARTS B-D FOR EACH NOISE METIONED.

B. How often do you hear the ) noise around here -- would you say very
often, fairly often, or only occasionally? (How about the second noise?)

) 3. ) 6. () 2. ) 4. ) 5. (

Very often
Faily often. 
Occasionally. 3
Don 't know .

Cl. Does the ( ) noise ever seem very loud or is it always fairly low?
(How about the 2nd noise?)

) 2. ( ) 3. ( ) 4. ) 5. ( ) 6.

Very loud. .
Moderately loud
Fairly low .
Don't know .

*IF "VERY LOUD" OR "MODERTELY LOUD", ASK C2::

C2. Is it (very loud, moderately loud) very often, fairly often, or
only occasionally?

) 2. \ 3. ( ) 4. ) 5. ( ) 6. (

Very often
Faily often. 

Occasionally.
Don't know .

D. Do you ususlly hear the ( ) noise more on Saturdays or Sundays than on
week days -- or is it always about the same? (How about the (2nd noise)?

) 2. ) 3. ) 4. ( ) 5. ( ) 6. (

More on Sat.or Sun. 1
More on Week Days . 2

More on ( ) . 3
Always same . . . . 4
Don't know. . . . . 5
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( continued)

El. Now we may have already covered this, but did you have any idea that
you would find any of these noises here, before you moved here? (Wh:ich

ones?)

) 2. ) 3. ) 4. ) 5. ) 6. (

Yes. . . . .
No . . 

. . .

Noise started
after

Don't know .

*IF "YE", ASK E2t

E2. Is it worse than you exected, not as bad, or about the sam as
you expected?

Jl. ( ) 2. ) 3 ) 5. ) 6.) 4.

Worse. . 

. . .

Not as bad. .
Same

10. Wen, I have a pretty good idea of how you feel about these noises, but could
you ten me:

Al. Do any of them ever frighten or statle you at all?

Yes

. . . . . . . . .

No. 0 . . . . . . 

. . .

Don 1 t know. . . 

. . . .

*IF "YES", ASK A2 AN A3t

A2. Which one(s)?

A3. Could you tell me about any particular exeriences that stad out
in your mid (for each noise mentioned?) (How long ago was that?)
(How often do you feel that way?)
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10. ( continued)

B. Do any of these noises ever wae you up or keep you from going to sleep?
(whch ones?)

: i
: I

Yes

. . . . . . . . .

No. 

. . . . . . . . . .

Don 't know. . . 

. . . .

c. Do any of them ever disturb you when you are tr:yng to rest or relax?
(whch ones?)

Yes
No.
Don know.

D. Do they ever mae the TV flicker?
(which ones?)

Yes
No.
Don't know.

E. Do any of them ever interfere with your talg to other people on the
telephone or innormal conversation? (which ones?)

Yes

. . . .

No. . . 

. .

Don t know.

. . . . . .

F. How about listening to the TV or radio -- do any of them ever make it
more diffic t for you to do these things?

Yes

. . . . . . . . . .

No. 

. . . . . . . . . .

Don t know. 

. . . . . .

G. Do any of them ever make the house vibrate or shake?
(-wch ones?)

Yes

. . . . . . . . .

No. 

. . . . . . . . . .

Don't know. . . 

. . . .
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ll. A. Do the airlanes!! seem to fly right overhead when they pass by here?
Right overhead.
Never overhead.
Don t t know. . 

. . . .. . . .. . . .

*IF EV "OVERHE" ASKB.. USING JORD ItOVEHE"

**IF "NEVER OVEEA" ASK B-E USING WORD "BY"

B. Do they seem to fly (overhead) (by) very often, fairly often, or only
occasionally?

Very often. 

. . . . . .

Fairly often. . . 

. . .

Occasionally. . 

. . . .

Cl. 'Wen they fly (overhead) (by) do they ever fly very low, or are they
always pretty well up?

Fly low . 

. . . . . . .

Well up
Don't know. . 

. . . . .

**IF "FLY. LOW" ASK C2:

C2. Do they fly very low very often, fairly often, or only
occasionally?

Very often. . . . 

. . .

Fairly often. . . . 

. .

Occasionally. . 

. . . .

Don't know. . 

. . . . .

D. How do you feel about it when they fly (by) (very low)?

E. Do you have an idea why they fly (by) (low) here?
(why is that?)

12. A. Do you have any idea or impression of the sort of jobs assigned to the
airplanes around here? ('Wy do they have them here?)

Yes. 

. . . . . . . . .

No. 

. . . . . . .. . . 

*IF "YE" ASK B:

B. What are they?
NOTE: Number each different " job mentioned 1, 4 etc. and ask

about each in Part C and D.

2**

1**
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12. ( continued)

C. A.s far as you are concerned, how important do you feel (each job -- or if
"No to 12 A, whatever the do) is -- would you say it' s very important,
moderately important, or hardly imortant at all?

) !

General

Very important. .

. . . .

Moderately imortat. .
Hardly important. .

. .

Don 't know. 

Dl. Do you feel that (each job or what they do) has to be done at the air-
port near here, or could it just as well be done someplace else?

Jobs

) !

General

Done here

. .

1-*
Better place.
Don't know.

*D2. Why is that?

13. A. Do you suppose that pilots care very much about the feelings of people,
like yourself, when they flyby here?

Yes

. . . . . . . . .

No. 

. . " . . . . . . .

Don 1 t know. . 

. . . . .

*B. Why do you feel that way?

c. Do you thin that pilots can do anyth1g about the way they fly over
here -- can they fly higher" or mae less noise if they want to?
(Can you explain that a little more?)
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14. A. As far as you know, are there any flight or ground rules that the planes
are supposed to follow around here?

Yes

. . . . . . . . .

1-)1

No. 

. . . . . .

Don I t know. . 

. . . .. . . .

*IF "YE", ASK B-C::

B. What are they?

Cl. Do you feel that they alwa pay attention to these rules?

. . .

2**
Yes

. . . . . 

No. 

. . . . . . .

Don I t know. 

. . . . .. . .

**IF "NO" TO Cl ASK C2:

C2. How often do you feel that they don 't -- very often, fairly

often, or only occasionally?
Very often. . 

. . . . .

Fairly often. . . 

. . .

Occasionally. . 

. . . .

Don 't know. 

. . . . . .

15. A. Do you happen to know of anyone ronnected with flying generally or wi 
the airfield near here?

. . . .

Yes

. . .

No. . 

Don't know. 

. .. . . . . . .. . . .

*IF "YES", ASK A2:

A2. Could you tell me who they are and what they do?

B. Some people say that pilots for the commercial companies are much dif-
ferent than the Ai Force pilots -- how do you feel about that?
(In what way are they different?)



SURVEY 358

16. Al. Do you t.'f that the officials who make the rules for ailanes care
a.bout people" like yourself, who live nea the airport -- would you
say they are very concerned, moderately concerned" only slightly
concerned, or not concerned at all with people like you?

Very concerned. . 

. . .

Moderately concered. 
Slightly concerned. 

. .

Not concered

. . . . 

Don tknow.

. .

*. 2 . Why do you say that?

B. As far as you know, do the officials who make the rules do very much
to enorce them or to punsh violators? (What do they do?)

17. A. To the best of your lmowledge, do you feel the airplanes around here are
worse, not as bad, or about the same as other places near this airport?

Worse

. . . . . . . . .

Not as bad. . 

. . . . .

Sa.me. 

. " . . . . 

It . .

Don I t know. . 

. . . . .

*B. Why is that'Z

4-:1
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ASK ONLY IF NON-AIRPLAE PROBLEMS HAVE BEE METIONED.

A. Now considering everything you've told me about the airplanes and the
other things you dislike or consider disadvantages to living around here
-- how would you rate the airplane problem in comparison with the other
problems. Would you say it is more i ortant, ust as i ortant, almost

as ortan,t or much less i ortan to you?

18.

More important. 

. . . .

Just as important

. . .

Almost as important

. .

Much less imortant. .
Don I t know. 

. . . . . .

*B. Why do you say that?

19. Some people say that you can get used to any noise if you just exercise your
will power...... how do you f eel about that Why?

20. Now considering ever;vi you' ve told me about things you like and dislike,
would you pick out the num er on this scale which best describes your over-
all feelings about living here?
NOTE: Hand card to respondent and enter n'Wber selected.

21. A. In general, do you feel this will be a better area or a worse area to
live in a few years from now?

Better. . . 

. . . . . .

Worse

. . . . . . . . .

Same. 

. . . . . . . . .

Don I t know. . 

. . . . .

*B. Why is that?
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22. A. At the present time, do you think that anybdy connected with aiplanes
has the scientific know-how to improve the situation where it is
bothersome?

Yes

. . . . . . . . .

No. 

. . . . . . . . . .

Don I t know. 

. . . . . .

1**

*IF' IINO OR "OON I T :KOW" ASK .A2;:

A2. Do you thi someone may find a solution in the next few years?
Yes

. . . . . . . . 

No. 

. . . . . . . . . .

Don I t know. . 

. . . . .

1**

**IF "YE", ASK A 3:

A3. What do you think could be done?

23. A1. Do you have any idea whether there are any officials you could get in
touch with, if you wanted to, about impI'ovig the airlane situation
around here'l

Yes
No. .

. . . .

*IF "YES", ASK A2 AND A3:

A2. Could you tel me who that is? (Any others?)

A3. Do you have any idea how they feel about it?
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24. A. Have you, yourself, ever felt like getting in touch with somebody about
imrovig the airplanei tuation around here?

Yes

. . . . 

. . . . . . . 1*
No. . . 

. . . . . 

. . . . 2**
Don ) t know. . . . . . . . 3**

*IF "YE", ASK B-D

**IF "NO OR "DO' T KNOW , ASK Q. 25

*B. Have you yourself ever caled anyone, signed a petition or done
anyting else about it?

Yes

. . . . . . . . . . . 

1**
No. 

. . . . . . . . . . . 

2**
Don) t know. . . . . . . 0 3**

**IF tlNO" OR "DON) T KNOW:, ASK C:

C. 'Wy is that? (Do you think tht you and your neighbors
could help get the people in charge to do something?)

**IF "YE" TO B ASK D:

Dl. What did they do? (Anytg else?)

D2. When was that?

D3. Did it do any good? (What happened?)
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**IF "NO" OR "DON J T KNO J1 TO Q. 24, ASK Q. 25:

NOTE: IF "BOTHEED" BY AIRPLAES, START QUETION USING, "DO YOU THIK......

IF "NOT BOTHEED" BY AIPLAES, START QUESTION USING, "SUPPOSE YOU
WEE BOTHERED........ It

25. A. (Suppose you were bothered) Do you thin that you and your neighbors
could help get the people in charge to do something?

Yes

. . . . .

No. 

. . . . .

Don't know. .
*IF "YE , ASK B:

B. 'Wat could you do? (How would you go about it?)

**IF "NO" OR "DON'T KNOW" ASK C:

C. Why is that?

26. A.. Could you tell me how your neighbors feel about the aiplanes -- are any
of them ever bothered or anoyed by them?

Bothered. . 

. . . . . .

Not bothered. . 

. . . .

Don low.

. .

*!E "BOTHERED", ASK B:

B. As far as you know, have any of them (your neighbors) ever tried
to do anytng?

Yes

. . . . .

No . 0 . . . 
Don't know. .

**IF "NO", ASK C:.

C. Why is that?

2**
3**

1**
2**
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26. ( continued)

**IF "YE"" ASK Dl- 

Dl. What did they do?

D2. When was that?

D3. Did it do any good? (What happened?)

27. A. Are there any local groups or organizations around here that might take
an interest in such problems?

Yes

. . . .

No. . 

. . .

Dontt know. . 

. . . . .

*IF "YE"" ASK B-G:

B. Whch ones?

c. Do you happen to belong to any of them? (Which ones?)
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27. ( continued)

D. As far as you know are they concered about the airplanes?

Yes

. . . . . . . . .

No. 

. . . . . . . . . .

Don I t know. . 

. . . .. .

'*F "NO" ASK E:

E. 'Wy is that?

**IT , ASK F-G:

Fl. Do you thin they could help to get something done?

Yes

. . . . . . . . .

No. 

. . . . . . . . . .

Don I t know. 

**IF "NO" TO fl, ASK F2:
F2 Why is that?

Gl. As far as you know have any of them ever tried to do anything about it?

Yes. 

. . . . . . . . .

No. 

. . . . . . . . . .

Don I t know. . 

.. .. .. . .

*IF "NO TO Gl, ASK G2::

G2. Why is that?

**IF "YE" TO Gl, ASK G3-5:
G3. What did they do?

1**
2**

2**

1**
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27. ( continued)

G4. When was that?

G5.. Did it do any good? (What happened?)

28. A. How about other local problems, other than airplanes, have you, yourself

ever felt like doing something about them?- Yes

. . . . . . . . .

No. 

. . . . . . . . . .

Don t know. .

1**

*IF "NO" OR "DON'T KNOW", ASK B:.

B. Why is that?

**IF "YE", ASK C-D

C. Whch ones?

D1. Did you evE! do anyting about them?

1**
2**

Yes

. . . .

No. . 

. . .

**IF "NO. TO D1, ASK D2:.

D2. Why is that 
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28. ( continued)

**-.r-IF "IES" TO Dl, ASK D3-

D3. 'Wat did you do?

D4. When was that?

D,. Did it do any good? (What happened?)

29. ASK Q. 29 ONLY IF RESPONDENT IS OR WAS .AOYE WITH AIRPLAES.

Al. Now suppose some of the local civic groups asked you to sign a petition
askig the airlane officials to reduce their disturbance -- do you
think that you would probably sign such a petition?

Yes

. . . . 

No.. . . . 

. .

Don't know. 

*IF "NO" OR DON'T KNOW", ASK A2:

A2. Vlny is that?
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29. ( continued)

B. How about calling up or writing to these officia.ls -- if you 
were asked

to call or write about the disturbance, do you thin you probably would?

vJould . . . 

. . . . . .

Would not

. . . . . . .

Don't know. 

. . . . . .

-r'*IF "'iiOUL NOT" OR "DON'T KNOW" , ASK B2:

B2. Could you tell me why?

Cl. If they called a meeting to urge the officials to do something, do you
think you probably would attend?

Yes

. .

No. . .

. . . . . . . .. . .

Don't know. 

**IF "NO" OR "DON'T BNOWfl, ASK C2:

C2. 'Wy is that?

30. Could you tell me if you ever ' felt like moving away from this area?

Yes

. . . . . . . . .

No. 

. . . ." . . . . . .

Don't know. . . . 

. . .

*IF "YE" ASK B & C:

Bl. Have you done anything about finding another place?

Yes

. . . . . . . . .

No. 

. . . . . . . . . .

Don t know. . 

. . . . .

**IF flYE n TO Bl, ASK B2:

B2. What have you done?

2**
3**

2**
3**

1**
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30. ( continued)

c. Why have you felt like moving?

31. A. Do you know of anyone who has moved away in the past year or so, or is
plannng to move from this area?

Yes

. . . . . . . . .

No 

. . ., . . . . . . . .

Don't know. . 

. . . . .

-j-IF "YES': ASK B:

B. Do you happen to know why?

32. Now we have what we ca.l back ound data and we 'll be throu

Are you usually in this neighborhood during the morning
The evening? The night'?

'Te afternoon?

Yes
Don
Know

Morning (8A - 11:59AM) . 

. . . 

Afternoon (12N - 5: 59PM). . 

. . .

Evening (6PM - 10:59PM) . 

. . . 

Night (llPM - 7: 59AM) . 

. . . . .

33. A. How long have you lived in this part of

? _

years*

*IF LESS THAN 3 YES, ASK B .AD C:

B. Where did you live just before moving "here? (About how far is that from
here? )

c. How long did you live there? years



SURVEY 358

34. A. Now how would you compare the noise around here with the noise where
you lived just before moving here -- Would you say it is noisier here,
quieter, or about the same as your old neighborhood?

Noisier

. . . . . . . .

Queter

. . . . . . . .

Same. 

. . . . . . . . .

Never lived elsewhere.

*ASK ONLY IF RESPONDENT HAS LIED ElEWERE:

B. What kids of noise did you have in your old neighborhood?

: IF SOME NOISES ARE METIONE IN PART B, ASK C:

C. Did any the noises ever bother or annoy you in any way?

Yes

. . . .

No. . . 

. . .

Don't know. 

. . .

*IF "YE", ASK C2 AND C3:

C2. 'Wich ones?

C3. In what way? (Did it bother you at all when you first

exerienced it? -- later, just before you moved?)

D. About how long did you live there? (Enter answer to Q. 33C, if given)

years

El. Did you ever live in any (other) noisy areas?

Yes

. . . . . . . . .

No. 

. . . . . . . . . .

Never lived elsewhere.
Don 't know. .

**IF "YE", ASK E2:

E2. How long ago was that? years

E3. What kinds of noise did you have there?

1**
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3.4. ( continued)

E4. Did any of them ever bother or annoy you in any way?

Yes

. . . . . . . . .

No 

. . . . . . . . . . .

Don I t know. . . 

11:-),'*

. . .

**IF "YE , ASK E5:

E5. In what way? (Did it bother you at first'Z Later, just before
you moved?)

35. Famly Composition:

Including yourself, how many people live with you in this house?
Please list them for me.

SEX AGE RACE
Relation to head of famil, MF About 'f old is

Self

36. A. 'Wat sort of work does (main earner in the famly) do?

Job:

Indus try:
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36. (continued)

IF RESPONDENT IS NOT MAIN EANER, ASK B:

Bl. Do you have a job away from your home?
Yes

. . . . . . . . .

No. 

. . . . . . . . . 

Don I t know. 

. . . . . .

*IF "NO", ASK B2:

B2. Have you ever had a job outside your home?
Yes

. . . . . . . . .

No. 

. . . . . . . . . .

Don I t know. . 

. . . . .

**IF If YE II TO OR ASK B3:

B3. What sort of work is that?

Job:

Industry:

IF "NO" TO Bl AND nYE n TO B2, ASK B4:

B4. About how long ago was that?

l-!-)(

1**

37. IF RESPONDENT NOW WORKS , OR USED TO WORK, ASK:

A. What would you say about the noise where you work (last worked) would
you say it is (was) very noisy, fairly noisy, fairly quiet, or very quiet?

*IF "VEY NOISY" OR "FAILY NOISY", ASK B-D:

B. 'Wat kinds of noise do (did) you have?

Very noisy. . 

. . . . .

Fairly noisy. . . 

. . .

Fairly quiet. . . 

. . .

Very quiet. 

. . . . . .

c. About how long have you been worldng (did you work) there?
D. Did any of these noises ever bother or annoy you in any vay?

(Which ones?) (In what way?)
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37. ( continued)

E. How woud you compare the noise around here w. th th noise where you
work(ed) 

-- 

would you say it is noisier here, quieter or about the same
as where you work ( ed)?

Noisier

. . . . . . . .

Queter

. . . . . . . .

Sare. 

. . . . . . . . .

Don I t know. 

. . . . . .

Fl. How about any of your othel jobs 

-- 

were any of them very noisy or
moderately noisy?

Yes

. . . . . . . . .

No. 

. . . . . . . . . .

No other jobs

. . . . .

Don t know. 

. . . . . .

IF "YE", ASK F2-4:

F2. What kind of noise was it?

F3. How long did you work there?

F4. Did any of these noises ever bother or anoy you in any way?
(Which ones?) (In what way?)

38. Now what is the highest grade of school you completed'?

Completed 0-4 years of grade school. 

. . . . . . . .

5-6 years of grade school. . 

. . . . . . .

II 7-8 years of grade school. . 

. . . . . . .

II 1-3 years of high school

. . . . . . . . .

II 4 years of high school

. . . . . . . . .

1-3 years of college

. . . . . . . . . . .

II 4 or more years of college. . . 

. . . .
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39. Here is a card with a list of typical family incomes. Could you tell me the
one whch comes closest to the amount that all members of your famly earned
last year. I mean how much money did they get all to ether from all sources

-- before taes and other deductions?

under $2, 000 

.. 

$2, 000 - 4,000.
$4, 000 - 6,000.
$6,000 000.

.. 

$8, 000 - 10,000

.. 

$10, 000 and more.

40. A. By the way, have you ever floTm in a plane?

Yes

. . 

8' . . . 

. .

No. 

. . . . . . . . . .

Don t t know. 

.. . .. . .. .

3**

*IF tlYE" ASK: B-C:.

About how many times?

When was the last time?

**IF "NOtl, ASK D::

Has anyone in your family ever flown in one?

Yes

. . . . . . . . .

No. 

. . . . . . . .. .

Don t t know. 

.. . .. .. . .

41. A. Ho'Iv do you feel about flying?

B. What are some of the (other) things about flying you don tt like so much?

c.. Suppose you were invited to go for a ride in a jet plane -- how would
you feel about it?
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42. Do you happen to have a TV set in this house?
Yes . e-

. . . . . . .

No. 

. . . . . . . . . .

Don tknow.

. .

43. Do you rent or own this house? (check one and get appropriate information)

Rent IF RENT, ASK: How much do you pay per month, includig
the cost of heat, light and cooking fuel?

Ow -- IF OWN, ASK: B. About how much would you say your home
is worth today?

44. Now I guess we re all through. Can you thin of anything else you d lie
to add to describe your feelings about living around here -- or do you
thin we already have a complete picture?

Name of Interviewer Date:

8.3





APPENDIX II

PHYSICA PARERS OF JET AIRCR NOISE COMPLE

prepared by
BOLT. BERANE AN NEWM. mc.

Cambr idge. Mas sachuset ts

This report presents prelimiary data on the characteristics of the noise
stimus underneath jet tae-of.f paths near air bases. This study is part of a
broader research program on communty aspects of anoyace by jet aircraft, con-
ducted by the National Opinon Reseach Center. The principal objectives of the
study reported herein are (1) to specify the primay stimulus variables that will
control the selection of samling areas for an opinon survey, and (2) to specify
the stimulus vaiables that must be measured or evaluated in each sampling area
in order to provide an adeqUAte description of the stimulus.

The data in this report are given in brief, sumy form. A report givig
more detailed inormation, including measurement and computational procedures, is
forthcoming.

Our discussion is limited principally to take-off noise, since the noise
levels produced by aircraft during landing operations are substatially lower
than the tae-off noise levels.

Before we discuss the stimulus variables in detail we shall first list (1)
the pri. stimulus variables, i.e., the variables that will diectly infuence
the selection of samlig areas, and (2) additional stimus variables that must
be evaluated in order to provide an adequate description of the stimulus in a

given samling area.

Prima Stimulus Variables

1. Average number of jet take-offs per day over the area.
2. Tim schedule of jet operations over the area, especially relative fre-

quencyof tae-offs in the daytime and at night.
3. Peak Bound pressure level in the 300-600 cps frequency band as the air-

craft pass overhead. (Since there 'Wll be considerable variability in the peak
level, a statistical measure must be used, such as the medan of the peak levels
or the peak levels that are exceeded by 25 percent of the aircraft. Cf Aircraft
SN defined prevously. 1/)

4. Location of the sampling area relative to the flight path, i.e. either
directly under the flight path or to the side of the flight path.

Addi tional Stimulus Variables

1. The lengt of time during which the level in the 300-600 cps band is
within 10 decibels of the peak level; this time in seconds will be ca.lled

lt Berane and Newn Report No. 256, "A Surey of Background and Aicra.
Noise in Commties Near Airports t " 22 November, 1954.



"duration of the peak.2. The length of time during which the Speech Interference Level (SIL) ex-
ceeds a specified value, say 70db; this time in seconds will be called "duration
of speech interference.

3. A measure of the variability of the peak level due to different types
of aircraft, different weather conditions and diferent operational procedures.

4. Background noise level.
The first two of the primy stimulus variables relate to the tie schedule

and frequency of the jet operations. Past exerience has show clearly that the
number of noise exposures and the time at whch -the exstUes occur are of pri-
may imortance in deterng communty response to an intermittent noise, and
hence mut be included in the specification of the stimulus. The procedures for
quantifyig these aspects of the stimulus will not be discussed here since they
are included elsewere in the report of the National Opinon Reseach Center.

A mesure of the peak sound pressue level as the aicraft pass overhead is
certainy one of the most imortant stimuus variables. We have selected the
peak levels in the 300-600 cps frequency band because such data correspond rather
closely to the Aircraft Saled Noise Level (SNL) used in a prevous reprt. 

Since the noise spectra for jet aircraft can be predicted reasonably accurate!y
if certain operating characteristics of the engines are mown, it is possible to
rela te the peak levels in the 300-600 cps band to other mesures such as the
over-all levels or some combination of levels in other frequency bands.

The peak sound pressure level varies with distance .from the end of the rtl-

way as the aircraft gains altitude. Estimtes of peak sound pressure levels di-
rectly under an F-89C aircraft (w.th afterburer) taking off are given in Table
VIII. The variation in peak level with distance from the beginng of the runway
and the estimted range o.f variation are plotted in Fig. 2. The ordinate in ths
figue is the sound pressure level (in the 300-600 cps band) relative to the
level measured at a standard distance of 400 feet and a speed of 250 knots (see
Table IX).

These peak levels have been computed from measured noise source character-
istics of the aircraft in level flight and from esti.tes of flight profiles for
take-o.ffs. Some measurements of the noise of actual take-offs have been :mde to
provide partial verification of the data in the table. The measuremt and com-
putationa procedures used to obtain the data in Table VIII will be described in
a sepaate report.

Estimated altitudes and altitude ranges are also given in the table, and are
plotted in Fig. 3. The altitude estimtes were made after discussions with
flight personnel and from operating data for the various aicraft. Fighter and
light bomber aircraft are assumed. Variations in the altitudes are caused by
differences in w.nd and temerature conditions, in aircraft type and in airort
height above sea level. The altitudes and altitude ranges and the esti.tes o.f
peak levels are tentative and mut be verified by extensive observations of ai-
craft take-off operations.

Table IX sumizes the peak sound pressure levels in three :fequency bands
for several types of aicraft. The levels are corrected for an altitude of 400
feet and a speed of 250 knots. 



From the data in Table VIII we have made a prelimiary selection of sampling
areas in which there will be signicant differences in peak sound pressure level.
The areas are sho'W in Fig. 4. There are four types of areas: The area with the
highest peak levels (116 db in the 300-600 cps band for an F-89C with afterburer)
is 3 to 4 miles from the begining of the runway and it is about 1000 feet rd.de.
The peak level is 10 db lower for an area 5 to 6 miles from the beginning of the
runway and about 1/2 mile wide. A "control" area with a peak level of 86 db is
located about 8 miles from the beginning of the runway. A fourth sampling area'
is selected on either side of the runway projection at the distances shown in the
figure. The exent of each area is selected such that the variation in peak
level from point to point in anyone area for a given take-off is + 3 db. Super-
imosed on this variation there is, of course, the variation sho'W in Table VIII.
The peak levels in the 300-600 cps band shown in Fig. 4 may be scaled up or dow.
for different types of aircraft. 

Let us now exame the secondary stimus variables that must be specified
in each sampling area in order to complete the description of the stimulus. The
first two of these variables are concered with the duration of the noise pro-
duced by one aircraft flyig overhead. As the aircraft flies past, the sound
pressure level on the ground rises to a mamum and then decreases. One measure
of the duration of the noise is the period of time' during which the sound pres-
sure level in the 300-600 cps band is withi a given mnnber of decibels, say 10,
of the peak level. For a low-fl;yng aicraft and for a given speed this duration
of the peak will be short; for higher altitudes the peak level will, of course,
be ower, ut the duration defined in this manner will be longer. The durationof the pea depends only on the speed of the aicraft and its altitude, and not
on the magntude of the pea level. Data on the duration of the peak for various
distances from the beginng of the runway are given in Table VIII.

Previous studies have shown that interference with speech is often reported
by people who live under aircraft flight paths an are exosed regularly to ai-craft noise. Another signicant measure of the duration of the noise from an
aicraft flying overhead is, therefore, the length of time that the noise inter-
feres with norma conversation. Interference with speech can be predicted rea-
sonably accurately if the Speech Interference Level (SIL) of the noise is known.
The SIL is defined as the average, in decibels, of the sound pressure levels in
the octave frequency bands 600-1200, 1200-2400, and 2400-4800 cps. An SIL of 70
db measured out-of-doors would usualy interupt norm conversation; indoors the
SIt would be 10 to 20 db lower, and conversation could usually be continued in a
raised voice. We have defined the duration of speech interference as the length
of time, in seconds, that the SIL exceeds db as the aircr t passes overhead.Simlar durations couJd be defined for other values of the SIL. Estimates of the
duration of speech interference directly under F-89C take-offs are given in Table.VIII. It is of interest to note that this duration is a maum for an inter-mediate distace from the beginnng of the runway. For aircraft that produce
diferent peak levels these durations will be different.

The thid secondary stimulus variable is the variabili of the peak level.

e normal flight path is cured instead of straight, the horizontal axs
of Fig. 4 represents distance along the flight path.



The variability from exosure to exosure depends upon the diferent types 

aircraft and the variability of the operations and flight paths at a particular
air base. It would not be unusual to find variations in peak level of + 10 db
or more for a given samlig area, especially for the more distant sam'Ig areas
-were the aircraft begin to' deviate from straight flight paths. A mesure of
this variation must be given for each samling area in order to provide an ade-
quate specification of the stimulus. Statistical measurements woul have to be
made to determie the range of levels in each samling area.

The final stimuus variable is the background noise level. In each saml-
ing area statistical measurements of th ground noise should be made in the
daytime and at night.

TABLE VTII

PRELIMIARY ESTIMATE OF RAGES OF ALTITUDES, PEAK SOUND PRESSURE
LEVEL .AD DURTIONS OF NOISE FOR JET AIRCRA TAKIG OFF. ALTITUDE
RAGES APPLY TO FIGHTERS AN LIGHT BOMBERS. LEV.lD DURATIONS

ARE FOR F-89C AIRCR WITH AFTERBURER

Distance Estimted Estimted Peak SPL in Estimated Duation Duration
from Mean Altitude 300-600 cps Range of Within above

Beginning A1 ti tude Range band for Pea SPL t s 10 db 70 db
of Runway 89C of peak SI1

Miles Feet Feet db re 0.002 sec. sec.
dyne/ cm

0-100

--- --- --- ---

1-1 180 50-280 123 +1l-4

270 150-400 119 + 5-3

520 320-780 113 + 5-4

800 500-1700 109 + 5-7

1600 700-3100 103 + 7-

2900 1300-4400 + 8-6

4200 2600-5800 + 6-5

5600 4000-7200 + 5-



TABLE IX

SUMY OF PEA SOUND PRESSURE LEVEL IN THREE OCTAVE BANDS
OF FREQUECY FOR VARIOUS JET AIRCRT. DATA.AE CORRECTED

FOR A SPEE OF 2$0 KNOTS AN .A ALTITUDE OF 400 FT.

Peak SPL in Decibels

0 c
re 0. 0002 dyn

300 00 C S 1200- 400

89C A/B 101 116 110

89C 100 110 106

100% 102 110 104

84F 100 101 100

86E 100% 102 105 101

86E 80%



PEAK SPL IN 300- 600CPS BAND IN DB RELATIVETO PEAK LEVEL FOR400 ALTITUDE

(j 0-i -

S N

r= (5

Figure 2. Estimates of Relative Sound Pressure Levels Directly
Underneath Jet Aircraft Taking Orf
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