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GLOSSARY

A number of terms used in this report to describe the physical characteristics
of the airplane stimilus and the socio-psychological factors affecting human reactions
to it are described below. More detailed deseriptions of the various terms can

generally be found in the text of the report itself.

Lircraft Emergent Noise Level (Aircraft Emergent NL) is the difference, in decibels,

between the Aircraft SNL and the Background SNLe

Aireraft Sampled Woise Level (Aircraft SNL). This number provides & measure of the

noise level on the ground for aireraft flying overhead. It is computed in two steps.
The sound nressure levels that are exceeded by 25 percent of the aircraft in the

75-150, 300-600 and 1200-2400 cps frequency bands are determined, and an arithmetic

"‘average of these three levels in decibels is computed. The prescribed procedures

for making the measurements and the calculations are described in detail on pages 3=

10 of Appendix A.

Airport Area. All populated communities within a radius of 15 miles of a major air-

port are included in the airport arez.

Annoyance Reactions (responses), These are the negative feelings of annoyance,

bother, disturbance, dislike or discomfort in response to & given stimulus situation,
These -feelings may be openly expressed or covertly experienced; they may be conscious

or unconscious.

Background Samled Noise Level (Background or Ambient SNL). This number provides a

measure of the background noise for a sampling sub-area. It is computed in two

steps. An intensity average is determined for the background noise in the 75—150,
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300-600 and 1200-2L00 cps frequency bandssend an arithmetic average of the decibel
levels in these bands is computed. The rrescribed measurement and computation pro-

cedure is described in detail on peges 12-22 of Appendix A.

Complaint Area, In the original survey design half (L) of the airport areas were

selected as having a significant number of community complaints about airplanes.
Tndications of such community reactions were statements by local CAA, airport
management and civic organizations, petitions and resolutions by local groups,

newspaper stories of protests, etc.

Complaint Reactions (Rehavior). When feelings of anhoyance are expressed to other

people &s a grievance, they are usually considered complaints. They may be stated
to a member of the family, to a neighbor, or to the authorities who are responsible
for the stimulus situation. The forms of complaint are varied and include conver-
sations, letters, telephone calls, telegrams, petitions, personal visits, etce In
this study only expresslons of annoyance conveyed to the authorities were considered

ags formal complaints.

Decibel (db), The decibel is a urit that is used to express relative sound pressure

or relative sound intensity. The sound pressure level (SPL) in decibels is a measure
of the sound pressure relative to a refefence sound pressure of 0.0002 dyne/cmz.
The SPL is given by the formula

SPL = 20 log D db re 0.0002 dyne/cm?,
10 5.0002

Demographic., This term refers to such personal and social characteristics of the
population as race, age, sex, education, family status, income, occupation, and

group membership.

Direct Question., This question clearly states the factors about which an opinion

or statement is requested. For example: "When the planes do pass here do they ever

fly very low?" bluntly asks about the perceived altitude of planes passing overhead.
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Free-answer Question (open, non-directive)s The question is so phrased that the

respondent must frame his own answer and the interviewer must write down the exact
words used by the respondent in his reply. Usually the interviewer continues to
question the respondent until a detailed answer is given. For example: "How do
you feel about living here?" is a neutral question which requires the respondent

to formulate in his own terms his feelings about his neighborhood.

Great Bother With Airplanes ~ SEE-Overall Annoyance.

Indirect Question. The general scope of & problem is stated but the specific

aspects are not stated. These must be supplied by the respondent. For examples

Mihat kinds of noise do you hear around here?" indicates an interest about noise,
but does not mention whether the intérviewer is concerned about airplane, traffie,
industrial, or human noise. It is a direct question about noise, but an indirect

one about any specific source of noise.

No Bother With Airplanes SEE Overall Annoyance.

Non-Complaint Area. In the original survey design, half (4) of the airport areas

were selected as having few if any commnity complaints about airplanes. Indications
of the lack of organized complaints were statements by local CAA, airport management,
and civic organizations, the absence of any civic protest movement, and the relatively

few individual letters of complaint received by the authorities.

Overall Annoyance (bother with airplanes). This is a general rating of the respond=
ents! feelings towerd airplanes flying overhead. It reflects the extent to which é
person dislikes, is bothered, Jisturbed or annoyed with the passage of aircraft over
his neighborhood. Tt represents his psychological reactions to all aspects of air-
plane disturbances such as intense noise, low flying, fear of crashes, dust and oil
spray, landing lights, TV flickers, vibrations, etc. There are three general

categories of "Owerall Annoyance": "No Amoyance", "Some Annoyance® and "Great



Annoyance’, Brief definitions of these classifications are presented below end a

more detailed discussion of the criteria underlying the classification structure

appears an p. Llek2.

No Bother (amnoyance with airplanes), All persons who are not bothered, annoyed, or
disturbed now by airplanes passing overhead are included in this category. It
includes persons who were never bothered by airplanes overhead as well as those who

used to be annoyed but clearly state thet they are not now.

Some Bother (&nnoyance with airplanes). All versons who are bothered, amoyed, or

disturbed a little, slightly or moderately by airplanes passing overhead are includéd
in this intermediate category. Respondents generally mention these feelings about
airplanes in answer to direct questions asked later in the interview and their
expressions of annoyance are not very intense. Statements of énnqyance are usually
made from time to time during the interview but are likely to be omitted in response
to most free-answer and some direct questions. Some of these respondents may also

express ambivalence toward the airplanes - statements of mild dislike on some ques-

tions and denials of seriocus annoyance on other questionse

Great Bother (annoyance with airplanes). All persons who are bothered, annoyed, or
disturbed intensely, strongly, or greatly by the passage of airplanés overhead are
grouped into this category., The respondent often volunteers his serious concern or
dislike of azirplanes in answer to the early questions. Expressions of annoyance are
intense and indicate deep feelings, as for example, "The airplanes zooﬁ right over
the house -~~~ you can't hear yourself talk =-- they shake the very foundations -
crack the windows === they are terrible, you don't know when they!ll hit the house
»ev My kids scream and are frightened to death of them..." Such strong statements
are frequently reported in answer to most guestions dealing with the airplane

situation.



4/\

Pre-coded Questions. The question itself presents a choice of alternative answers

and the interviewer circles the code number corresponding to the person's opinion.
For example: "Well, in general, how do you like living in this part of {name of city

or county) -- would you say you like it very much, that you like it a little, or

that you don't like it?" The respondent is requested merely to choose one of the

three pre-coded alternabives which are underlined above.

Projective type question. The objective of this type of question is not to elicit

a substantive response to a specific question but rather to secure if possible an
expression’of 2 respondent's underlying feelings or attitudes. Usually a vague and
ambiguous stimulus (series of words, phrases, pictures, ete.) is presented and the
respondent is asked to describe or explain his immediate reaction to the stimulus.

wa he interprets the stimulus situation andhow he reacts to it are considered

indirect expressions of his basic attitudes and opinions. For example, a respondent

is aksed to complete a series of general phrases such as, "On Sunday I like 10 eaee
cesvs} Airplanes are sssesesseses” The words which he spontaneously chooses to
complete these phrases are frequently believed to reflect basic psychological

characteristics of the respondent.

Sampling Area. A group of adjacent city blocks or a contiguous rural area in which
the aircraft stimulus is considered fairly homogeneous. For the sampling areas less
then 2 miles from the end of a runway, the radius of the sampling area is 1/L miles

at L=6 miles, it is 1/2 milegand at 10-12 miles, it is 1 mile.

Sempling Sub-area. Within each sampling area clusters of blocks with quiet or noisy

Background SNL's were selected. The sub-area was the smallest sampling unit from

which the respondents were selected and interviewed.
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Statistically Significant. The probability thaet a finding could have been reported

by chance in only 5 cases out of 100. Tests used included the Chi-square tests of
differences bhetween attributes, binomial distributions with 95% confidence intervals,

and "P" tests of mean differences. (P.05)e

)



I SUMMARY

Introduction to Study

Since the end of World War II, annoyance and complaints about nolsy or 1ow
flying airplanes have become an increasing public concern. Following the intense
public reaction to the tragic accidents at Elizabeth, N.J. in 1952, the National
Advisory Committee for Aeronautics as one phase of its research on the aircraft
noise problem, asked the National Opinion Research Center to institute immediately

exploratory studies on Community Reactions to Aircraft Disturbances.

This report summarizes the results of 3635 personal interviews with residents
living in 180 different types of localities near eight major airports. These inter-
views were completed during the late spring and fall montﬁs of 1953, at which time

“acoustical measurements were also made in each of these localities to deburmines
the actual airplane and background noise levels to which the respondents were

exposeda

This study has three primary cbjectives:

1) +to determine the relationships of human anncyance and overlt expressions
of annoyance {complaints) with varying airplane noise levels anc airplane
flight conditions

2) +o0 determine the socio=psychological factors contributing to the adap-
tation or intensification of annoyance reactions

3) to determine whether the personal interview technique can be utilized in

establishing specific criteria for acceptable airplane noise levels

While this initial study clearly indicates the relationships of annoyance with
different kinds of airplane noise and operating situations, and while it has suc=-
ceeded in differentiating a mmber of significant socio=-psychological variables,
research has not yet developed to the point where definitive calculation of accept-
able noise levels is possibles With additional de%a and further study, however, it

N

is believed that such criteria can be developed.
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Overall Annoyance vs. Sampled Airplane Noise Levels

Annoyance with airplanes laﬁding and taking off from nearby runways is a very
sérious problem for people living close to airports. The actual airplane SNL is
79 decibels or more in communities less than two miles from the end of a runway,
and almost 90% of all residents living this ¢lose reported some annoyance. About
twomthirds to all such respondents were intensely disturbed, while close to a fourth
were moderately bothered. Even at two to three miles from the airport, the airplane
SNL ranges from 73=78 decibels and 85 percent of all persons living there were
bothered by local airplanes. Slightly less than half, however, were seriously
annoyed while over one=third were moderately disturbed. In the distant control
areas, 10-12 miles out, on the other hand, the airplane SNL averages oniy 50-60
decibels and very few pecple were disturbed. Only 6 percent were greatly annoyed,
31 percent were slightly bothered, and about two-thirds weren't bothered at all.
Table 1 indicates that overall annoyance varies directly with the intensity of the .

Airplane SNL.

Qverall. Annoyance vs. Aircraft Emergent Noise Levels

While there is some indication that anncyance with airplanes is greater when
the ambient noise level is lower and the consequent Aircraft Emergent Noise Level
(NL) is greater, the data are not consistent for all Aircraft SNL's. Conclusive
analysis of the effects of Aircraft Emergent NL was not possible because of our in-
ability to find extreme Aircraft Emergent situations. For example, there were no
close areas with a sufficiently high background noise level to reduce the Aircraft
Emergent NL to 18 decibels or lessy or to find distant areas with quiet enough
ambient noise levels to permit the Alrcraft Emergent NL to reach 30 decibéls or more.
In effect, only in the intermediate areas, 3eL.5 miles distant, were there enough
interviews under all emergent levels to permit statistical comparisons. In these

middle distance areas, however, annoyance was significantly greater when the Airw

~craft Emergent NL was greater,



TABLE 1

COMPARISON OF QVERALL ANNOYANCE WITH ATRPLANES AND ATRCRAFT SAMPLED NOISE LEVEL (SNL)
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When overall annoyance was evaluated by both daytime and nighttimé Alrcraft
Emergent Noise Levels, very little difference was found. This similarity of relation-
ships between annoyance and day or night airplane noise emergence is probably due to
the small differences between day and night background SNL's in the sampling arsas.

In almost a third of all such areas nighttime background noise was 3 db or less than
the daytime level and in about half of all areas the difference was only L=-10 db.

Thus, in eight out of ten sampling areas the day-night variation was less than 11 db.

Consequently, it appears that overall annoyance is a reaction to the total airplane

éituation, and not Jjust to day or night experiencs.

Overall Annoyance vs. Frequency of Air Traffic

- Annoyance tends to increase when the frequency of airplane exposure is greater,
bﬁt as in the case of "emergence", these findings are inconclﬁéive because of the
difficulty of measuring the "fregquency" variable. In the close and middle dise-
tance areas, for example, planes cifcling overhead while getting into position to
land or take off may have inadvertently equalized the frequency differentials which
were caleulated primarily on a direct flight path basis. In the distant areas,
however, where flight paths are more distinct, residents living under frequéntly

used airways are more annoyed than those living under lightly used flight paths.

Overall Anncyance ¥s. Closeness to a Direct Flight Path

Residents who live directly under a flight pafh are more annoyed than those
living a mile or two away fram a pathway. Sinée the distance from the respondent to
the airplane is greater when his residence is off the pathway, the noise level is
correspondingly lower and the annoyance is less. When the airplane noise level is
held constant, however, mo significant annoyance differences exist between persons
directly under a flight path and those off the flight path. For the closest areas

less than one mile from the airport, there was a tendency for pepsoms living off
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the flight path to be somewhat less annoyed, but those living from ome to two miles

from the end of a rurway, reported no consistent trend.

Overall Amnoyance vs. General Attachment to Comunity

There are a number of psychological and sociological factors which interact with
the physical stimulus and tend to enhance or minimize annoyance reactions. The first
important hman element is the overall attackment of a person to his community. If
a person has compelling reasons for liking his neighborhood, such as advantages of
location, commnity facilities, or living near friends or relatives, he is more likes

ly to meke allowances for negatiye aspects of his neighborhood and to adjust to them.

’ Conversely, if he is generally unhappy about cther prcblems involved in living in

his area, the introduction of intense airplane noise stimull compounds his overall

dislike for the area. It is noteworthy that the group reporting 'no annoyance® with

" airplanes consistently express greater overall attaciment to their areas.

Tt has often been suggestéd that a substantial portion of ail local complaints
are made by “eranks" who always find fault with everything. But our findings
indicate that these "chronic gripers" are a very small part of the airplane anncyance
problem. 6n1y one out of every hundred "amnoyed" respondents said there was '"nothing
about their area that they liked," and only four out of every hundred who actually
complained to the authorities were alsoc among this "nothing~liked" group. A further
indication of the objective nature of the problem is the direct relationship between

the degree of annoyance and the actual intensity of the Airplane SNL.

Lack of Anticipation of Airplane Problem

It has also been suggested that people who plan to move into neighborhoods near
airports should expect to find a high airplane noise level, and therefore, should
'maeke the best of it if they decide to move there. But our data show that zbout =2
third of &ll residents already were living in théir communities before the nearby
airport was fully developed, and that very few of the so-called "newcomers" foresaw
their difficulty before moving into the area, Only one percent of the "greatly

annoyed" group expected any trouble with airplanes before they moved into their
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present homes, Likewise, very few people feel that moving away from their present
neighborhoods is the only sclution to the airplane problem. Rather, they generally
feel that something can be done to improve the local airplane noise and safety

situatior, so that they can remain where they are.

Overall Annoyance with Airplanes and Other Non-Airplane Disturbances

Scme of the data suggest that the recent intensification of airplane noise,
accompanying the more frequent use of larger and more powerful alrplanes, has for
many people been the "straw that broke the camel!s back". Those residents who are
now most annoyed with airplanes were already seriously bothered by traffic and other
noises and by such non-noise problems as flies, mosquitces, dust, dogs, weather, etc.
before airplanes even became a problem. Apparently the prospect of having to adjust
to still another intense physical disturbance was just toc much for these people,
and as a result their overall dislike for the area was increased and airplanes were

singled out for their most intense annoyance feelings.

T+ is probably no accident that airplanes receive the brunt of the critical
reactionse In addition to its “Johnnyncome-laﬁely" aspects, alrplane. noise stands
out as one of the most intense noise disturbances, seriously disrupting sleep, rest,

relaxation, conversation, and radio and TV listening.

Overall Annoyances vs. Previous Exposure to Noisy Neighborhoods and Working Conditions

Ample proof is afforded by survey findings that "timetwill not automatically
eliminate annoyance with airplanes. The residents who are "greatly annoyed" with
airplanes report that they have lived longest in their present areas, have more
frequently lived in other noisy neighborhoods over-a longer period of time, and have
been exposed to more intense noise at work over a longer period than the "moderately
annoyed® and "nonwannoyed® persons. Yet, their reactions to nearby ajrcraft are the
most intense. A further crucial test of the "automatic adjustment" thesis is afford-

ed by those residents who have never lived elsewhere and pfesumably have had the
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largest continuous exposure to local nolse conditions. These respondents showid b2
among the "least annoyed", yet they are not. In fact, the tendency is for grecher

annoyance to be reported by these long-~time residents.

Fear of Aircraft Crashes

When traffic and other noises are criticized, it is noted that they also inter-
fere with sleep, conversation, and radio and TV listening. But a crucial difference
between these other noise disturbances and airplanes is the widespread fear that low
flying planes might crash into people'!s homes spreading death and destruction. Al
most 80 percent 6f the tgreatly disturbed" offered direct or indirect manifestations

of this fear of airplane crashes.

It is owr belief that this 6onstant anxiety about possible danger from planes
passing overhead is the most important factor inhibiting acceptance of airplane noise.
Nearby trolleys, trucks and trains are known to pass over a fixed track or road, and
the distribution of sound levels resulting from their passage tends to remain about
the same day in and day out. After a period of time, a person can become sSo accus-
tomed to these traffic sounds that he fails to separate each passage from the general
ambient noise complex. The meaning or source of such noise is easily recognized and,

therefore,does not have 4o be consciously identified each time it occurs.

Airplane noise, on the other hand, generally fluctuates more widely from one

exposure to another depending on such factors as the éltitude, weather conditions,

' weight of the plane, pilot technique, etc. Airplanes do not fly over a fixed track

and,thereforegthe perception of the airplane noise varies considerably in its
auditory characteristics. If a person is unconcerned about the variety of air op-
erations which are connoted by these variations in sound stimulus, he still may be
able to relegate these different airélane sounds to the general background and ignore
each separate airplane passage. But if fear of crashes is present or latent, there

is concern about the meaning of each separate experiences Bach passage reflecting
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a somewhat different noise &timulus must be separated from the background and anal-
yzed to determine whether it represents a potential hazard or note Consequently,
while other noises are often ignored after prolonged exposure, fear of crashes is
believed to activate a constant tension system which focuses attention on each airw

plane passage, and prevents the automatic acceptance of airplane noise.

Attitudes Toward Air Transportation

Favorable attitudes toward flying and air transportation, and frequent flying
experiences do tend to develop greater tolerance towards airplanes overhead. The
mnonwannoyed"® consistently report more frequently that commercial airlines are "wvery
important® and that they have flown on planes themselves more regularly and more
recently. The Ynoneannoyed" also recognize that airports have to be close to
populated areas in order to be convenient for air transpordation, while the “greatly
annoyed" more often feel the airport should be further out in order to eliminate the

danger and noise annoyance to nearby localities.

Demographic Characteristics

Age and education are among the most important personal variables tending to
reduce annoyance., Respondents less than LO years old tend to be more tolerant than
those l;0w59, but among older persons 60 or more years of age, there was little dif-

ference in annoyance.

The more education a person has, the less likely he is to be annoyed. About 26
percent of the "nonwannoyed® had college training, compared to only 19 percent of the
ngreatly annoyed." Home ownership and the continuity of exposure to airplanes also
have some effect on reacfions to airplane noise. About threesfourths of the "greatly
annoyed" own their owm homes, while only 70 percent of the “noneannoyedh do so.
Likewise, 69 percent of the "greatly annoyed" are usually at home in the afternoon as
well as in the morning and evening, while only 63 percent of the "noneannoyed" are
alwaysAat home and exposed ‘to the airplanes. The Ygreatly annoyed" also more fre-

quently say their general health is only fair or poor and that they are more sensitive
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to noise than most other people. But the vast majority of all annoyance groups say

¥
0t

they are in good health and are average in noise sensitivity.

Men and women were about equally bothered by airplane noise, and the number and
age of household members alsc has little effect on overall annoyance. Likewise,
relative income and occupation were unimportant in determining annoyance reactions.
For equal airplane stimulus cenditions, both rich and poor, highly skilled and

laborer, were equally annoyed or not anncyed with nearby airplanes.

Overall Annoyance and Expression of Annoyance

It may surprise some readers that the entire discussion thus far has been in
terms of the physical stimulus, the intervening psychological and sociclogical
factors which influence the perception of the stimulus, and the human response in
terms of feelings of annoyance or noneamnoyance... Most administrators who are
directly concerned with cammunity reactions to aircraft distufbances tend to think
in terms of complaints. Their preoccupation with complaints is understandable, be=
cause these are usually the only indicators of community reactions from which they
can gauge the underlying public opinion. As every public relations specialist knows,
however, letters of complaint are generally prepared by only a fraction of the general
rrbliz and’ape not always an accurate reflection of papular feelings. This study is
fairly uwnique in that it is possible to compare the underlying feelings of annoyance
with the range of actions taken to express these reactions by different people, It
can not be stressed too strongly, however, that underlying feelings of armoyance and
overt complaints are two different dimensions of human respense and are only related

in a very complex fashione..

While about two~thirds of the residents living within twe miles of the airport
were "greatly annoyed" with the airplane situation, only six percent of this group
had ever taken any action to express their hostiie feelings to the authorities. This

sharp contrast between even intense underlying feelings and expressions of complaints



emphasizes the need to treat them separately. Demographic factors of age,; edica™ion
and social status, for example, are usually regarded as important consideratinas in
influencing expressions of complainte Younger, better educated persohs are generally
more likely to institute some civic action than older and less well educated residente
But in this particular problem of aircraft anncyance, other specific factors must

also be considered.

Factors Influencing Expression of Annoyance

Less than half of all persons had any idea who the proper guthorities were who
were responsible for improving the local aircraft situation; only 16 percent men-
tioned the Civil Aeronautics Administration or the Civil Aeronautics Board, and an
additional 21 percent mentioned some city or county agency. This ignorance of where
to go to register a complaint undoubtedly sharply reduced the volume of complaints.’
Other reasons contribufing to inaction are:

1) +the feelings of a third of the "gfeatly annoyedh that it is physically

impossible to improve the situation,

2) feelings of 60 percent of the M"greatly annoyed" that the "individual
doesn?t count®, and that it is not possible to influence the proper
officials,

3) the feelings of 80 percent of the "greatly annoyed" that local authorities
have done nothing to improve the situation and that the most important
reason for inaction is lack of concern by these authorities,

i) the belief that fhoée who have tried to cemplain have not accomplished

anything.

- Suggestions for Reducing Airplane Disturbance

Contrasted with these pessimistic attitudes towards complaining is the wide-
spread belief that the disturbance is unnecessary and could be greatly reduced if the

authorities desired to do sos» The actions suggested by the “greatly amnoyed! are
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generally reasonable, and include such measures as re-routing planes away from cone
gested areas, making planes fly higher where possible, enforcing safety regulations,
designing quieter engines, etc. A definite minority of one out of five suggested

such drastic action as closing the airport.

Complaint Areas vs. Non~Complaint Areas

The reasons cited above for variations in overall annoyance and for failure to
express these feelings of ammoyance also help explain differences in levels of come
plaint among the eight airport areas. In the original survey design four of the
areas had been selected as having significant community complaints and four as
having few such complaints. Cur survey found that there was a significant difference
in both the levels of annoyance and the levels of complaints in these two.types of
areas. In the close population centers {less than two miles fram the airport), 55
percent of the "“nonecomplaint® area residents were Y“greatly aﬁnoyed“ in comparison
with 71 percent of the comparable gpoup in the “ccmﬁlaint areas.® Likewise 7 percent
of the "grsatly annoyed" residents in "complaint areas" actually expressed their
feelings to the authorities, while only 2% of the same group did so in the “non-

complaintrareas.

Residents in “complaint areas® more often reflect the same psychological
characteristics which we found contribute to intense annoyance. They are less
strongl& attached to their local communities, samewhat more sensitive to other com=
munity problems, more spontaneous in expressing their fear of crashes, believe the
airlines are less important, and are generally aware of the activities of local
pressure groups attempting to secure improvements in the airplane situwation. They
also feel the authorities are indifferent to their safety and comfort, but they are
better educated and better off financially and consequently are not as defeatist as
the camparable groups in the "none~complaint® areas. It was not possible to secure

a complete sociological history of the kinds of local leadership and the degree of



social organization of these cdifferent communities. Consequently, it is not possible
to assess fully the role of active pressure groups in determining the volume of

complaints.

It is worth repeating, however, that in both the so-called "complaint® and
"non-complaint! areas, the level of annoyance with local airplanes is fairly serious.
While the volume of complaints have reflected only a fraction of this annoyance,
because of intervening psychological or sociclogical variables, the continued ex-
istence of widespread hostility feelings presents a potential threat te the future
of aviation... Whether these underlying feelings of resentment will erupt into
organized protests and efforits to restrict the operations of local airports can not
be easily forecast, but as long as the community hostility persists, the threat is

ever present.



II INTRODUCTION TO STUDY

Aviation has achieved exceptional advances in the past twenty-five years.

Aeronautical engineers have accelerated the development of faster, safer, bigger

and more economical air carriers, culminating in the production of the modern DC~7's
and Super Constellations. These giant transports represent a tribute to the vision
and perseverance of the early aviation enthusiasts who struggled for public recog=-
nition of flying and air transportation. Attesting to the success of their efforis,
air traffic and passenger volume have continued to jump to new records. While pro-
peller—driven airplanes are probably already close to their peak of development, the
rapid aftvances in jet propulsion and even rocket design foreshadow still greafer

achievements in the future.

A discordant note in the generally optimistic picture, however, is the growing
?roblem—of hostile community relations. Dufing the 1920's ané 30ts the location of
an airport near a city was usually considered a mark of progress and civie growth.
In the past few years, however, an increasing number of communities have begun to

question the advantages of having a bustling airport as a neighbors

As the size, power and number of engines of air carriers were lncreased to
produce additional speed and capacity, unforeseen secondary problems developed for
many people living near airports. The constant roar of low=flying planes landing
and taking off from nearby rumways seriously interfered with normal speéch, sleep,
radio and television-listening, and other daily activities, and the sight of huge
planes flying only a few hundred feet above their homes increased their apprehension

of possible accidents.

Since the end of World War II, anmoyance and complaints about low-flying planes
have mounted steadily. As the two=engined transports were replaced by larger and
more powerful four-engine planes and as the volume of air traffic mushroomed, several

communities attempted to pass restrictive local ordinances regulating flight patterns
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of airplanes. In other cases, individual residents sought relief and compensation

in the courts for alleged infringements on property rights by planes zooming overhead.
In Newark and Elizabeth, N.J., violent community protests forced the temporary closi@
of one of the nationt's businest asirports after a series of tragic local accidents

aroused widespread fears and anxieties.

This dramatic explosion of public opinion which actually succeeded in stymying
the normal operation of a major airport seriously alarmed public and private aviation
avthorities and forced the regognition of a new factor in aviabion planning. The
National Ldvisory Committee for feronautics, as one phase Qf its research on the
aircraft noise problem moved swiftly to assess the significance and implications of
these hostile community reactions. The N.2.C.A. requested the National Opinion Re-
search Cenbter affiliated with the Univefsity of Chicago, to institute immediztely a
series of exploratory studies designed to develop appropriate ‘techniques and methods
for evaluating the extent and intensity of community disturbances, and to determine,
- if possible, the factors leading to adaptation and acceptance of given aircraft
situations. As an wltimate goal, it was the desire of the N.A.C.4. to ascertain
whether the persﬁnal interview technigue could be utilized in determining specific

criteria for acceptable airplane noise levels.

Since there are as yet no jetwpropelled transport planes in use by commercial
airlines in the U.S., and since propeller=driven planes are likely to continue to
be the major type of commercial air transportation in the next few yeers, it was

decided to limit this initial inquiry to the effects of propeller=driven planes.

The first étep was to review existing literature for possible clues bearing on
human adaptation to aircraft stimuli., While nmumerous articles have been written

over the years about various clinical tests and experiments on the hearing process,
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very little has been said about the psychological and social effects of rnoise ex~
periences. K.D. Kryter }/ and F.K. Berrien present some of the best summaries of
previbus research on human aspects of noise. Unfortunately, however, it is almost
universally agreed that lack of adequate experimental controls in these past studies
make it impossible to state precisely the effects of noise on human behavior. A
mmber of important clues, ho&ever, were suggested by these and other reports, and

these were incorporated in the study design which is described in the next section.

Numerous exploratory discussioné with various govermment and aircraft industry
representatives were held in an effort to develop a more detailed statement of the
community relations probiems as perceived by these responsible officials. Lists of
airport areas were compiled showing traffic volume trends, flight patterns in relatio:

to population centers, and varying indications of community reactions, such as newse

paper and magazine articles, petitions of protest and letters of complaint.

Severai mindred of these individual letters of complaint which had been received
by the Washington office of the Civil Leronautics Administration were thoroughly
reviewed for indications of geographic concentrations of complaint, and of the
specific aspects of the aircraft situation which are most annoying to people. Similar
. analyses were made of letters on file with the Port of New York Authority, operators
of the commercial airports in the New York metropolitan area, but adequate analyses
of these complaint files were extremely difficult because of the great variability
in the details of response. While some letters described paritisular inpilents-in

detail, most complaints were not at all specific. 1In general, it was clear that

l/ K.D. Kryter, "The Effects of Noise on Man". Journal of Speech and Hearing Dis-
orders, 1950, Monogram Supplement #l; F.K. Berrien, "The Effects of NoiseM.
Psychological Bulletin Vol. L3, No. 24, 19L6.
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pecple were disturbed by noise, low flying, fear of crashes, interference wita
sleep and TV reception. It was also generally felt that the situation could he im-
proved if the pilots and authorities wanted to be more considerate. Statistical
tabulation of the relative importance of any of these factors, however, was im-
practical because most letters were vagve and general in their complaint, and no
control was possible over the actual character of the airplane stimulus or of the

individual characteristics of the complainers.

It became apparent that while the personal appraisals of industry specialists
and the evaluations of letters of complaint were useful, they contained cbvious
sources of possible bias. Only a direct interview of a representative crosse-section
of residents living under ascertainable aircraft conditions could reveal the complex
variability of human response to these conditions. In order to test the feasibility
of such a direct approach, a standard questionnaire was designed and pre-tested on
aboult 600 persons in the New York and Chicag§ airport areas. AIn cooperation with
Port of New York Authority and Chicago Airport officials, a mumber of city blocks
were selected to represent areas under flight paths at varying distances from the
erds of frequently used rwmways. From these blocks respondents were selected at
random and interviewed. Both the New York and Chicago airport areas were selected
for the pretest because they'represented two of the largest commercial'airports,
and while New York had experienced a recent series of disastrous crashes at Elizabeth,

N.J. and Jamaica, L.I., Chicago had been relatively free of such fatal accidents.

The pre~tests clearly indicated that a carefully designed personsl interview
could uncover diffefences in the intensity of annoyance with airplanes. It also re=
vealed that certain psychological and sociological factors tend to be more important
than others in influencing adaptation to such disturbances. The results of these
preliminary explorations were reported to the N.A.C.A., together with a comprehensive
research plan for ascertaining staﬁiétically relisble measures of community reactions
to the airglane situation. This plan was accepted by the N.A.C.A. and its design,

execution and results are reported in the following sections.
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IIT  STUDY DESIGN

A. YNeed to Limit Types of Lirport Areas -

The first question to be resolved in developing the present study was the
limitation on the geographical scope of the research. There are about 6,000 civil
airports scattered thruout the U.S. and,‘theoretically, a sample representing all
of these airports could have been selected. For a mumber of practical reasons, how-
ever, this alternative was rejected. First, it was apparent from conversations with
govermment and industry officials thab the larger airport areas presented the most
serious community situations, and becsuse of the urgency of the problems, it was
considered desirable to concentrate on them. Secondly, the large number of airports
all over the country represent such a diversity of physical situations that com=
parisons of human responses would be very difficult. Thirdly, if actual sound
measurements were to be taken at each of the sampling areas at the time of the inter-
#iewing as would be necessary to achieve an adequate control over variations of the
physical stimulus, the expense of scattering these efforts among many areas would be
prohibitive. Likewise, the hiring and training of interviewers in many randomly

selected areas would also present complications.

A fourth and conclusive reason for rejecting a random national sample was the
belief that the major objectives of the study could be achieved most efficiently
with a relstively large nurber of interviews obtained under a limited number of
measuggbly different stimulus conditions. This study was concerned primarily with
the extent to which human anncyance varied with the intensification of the aircraft
stimulus. It was also directed toward further analyses of the dynamics of deviant
annoyance responses under comparable stimulus conditions in order to isclate, if
possible, the specific factors which contribute to these variations. To secure &
small number of interviews under many kinds of situations might fail to provide

enough cases ﬁnder identical stimulus conditions to permit such detailed analyses.
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It was decided, therefore, to study eight large airport areas, in accordancs
with the following criteria:
1. Traffic volume at each airport must be at least 100,000 operations
per year, of which the preponderance are commercial air carrier or

equivalent military flights.

2. Landing and take~off flight paths must pass over a variety of population
centers which are located from one mile or less to 10-12 miles from the
end of a runwéy. This contimum of exposure is necessary to afford a
variety of distance=altitude flight situations and to permit an exam=
ination of annoyance responses in relation to the increasing intensity

of the aircraft stimulus.

3. Half of the areas must have "serious" community-wide complaints about the

airplane situation, while the othef half do not haveisignificant complaints.
li.. The areas should be selected from different sections of the U.S.

In addition to the above criteria, an effort was made initially to select half
of the areas with recent serious accidents and half without any fatal crashes. This
factor was believed to be potentially immortant because fear of crashes appeare& to
be a significant variable. Upon examinatinn of detailed Civil Aeronsutics Board
records of airplane accidents, however, it was found that practically every major
airport had experienced serious accidents in the past few years. 8ince this factor,
therefore, was fairly uniform, it seemed unnecessary to single it out for experiment=-
al control. The actual praéedure used to select the eight airport areas was as
follows:

le Celole fecords of airplane operétions were examined and the largest

airport areas were selected.

2. Operations officials of the Civil Aeronautics Administration, Civil

Aeranautics Board, National Advisory Committee for Aeronautics,



3.

ll -

- 19 -
Air Transport Committee and the National Air Transport Coordinéting
Committee were consulted to learn as much as possible about the air
traffic and community situations at these major airports. About half
of the airports had to be eliminated from consideration at this stage,
because flight paths were generally over open country or water, or were

limited to only a few scattered population centers.

.Questionnaires were sent to the C.4.A. tower chiefe at each of the re=

maining airports which appeared to meet the survey criteria, to secure

additional details on operating conditions and local community reactions.

.On the basis of the replies to the above questionnaire, & nmumber of the

" larger airport areas were tentatively selected, and conferences were

arranged with the tower chiefs, airport managers, local chambers of com=

merce and other civic groups to further document the survey criteria.

Upon evaluation of all the above information, the following eight areas

listed in Table 2 were selecteds
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TABIE 2

LTR CARRIER AND MILITARY FLIGHT CPERATIONS AT EIGHT AIRFCRT ARDAS

Cémmmity
1953 Geographic  Complaints
Area Flight Operations 1/ Region Jes No
I New York
LaGuardia 190,000
o Actuded
Combined New York 292,000 East X
IT Philadelphia
{international) 127,000 East X
IIT Minneapolis
(HoLdeC %amBerlain) 150,000 Midwest X
IV Chica
(hdway) 271,000 Midwest X
v St. Louis
(Lambert) 131,000 Midwest X
VI  Memphis 109,000 South X
VIT Atlanta 119,000 . South ’ X
VITI Miami o
(Trternational) 179,000 South . X

_3;/ Data reported in the C.A.A. Federal Airways Air Traffic Activity Reports.
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B. Need to Select Localities At Fach Airport Area With Comparable Airplane
Stimulus Conditions

A primary consideration governing the selection of specific communities at
which people would be interviewed within each airport area was the need to maintain
strict comparability in the variations of the airplane stimulus situations among the

different airports.

Since one of the objectives was to determine the extent to which annoyance

responses varied in relation to changes in the physical stimuli, it was essential

to know what the physical situation was in each area. Unless the aircraft stimuius
at the time of the interview was adequately measured, it would be extremely diffi-
cult to establish any relationships between intensity of annoyance and variations

in the stimulus. PFurthermore, it would be impossible to combine data from the eight
éirport areas properly or to study deviant annoyance responses. It would be impos-
sible to segregate cémparable airplane situations to determine statistically whether

annoyance was typical or wmsual.

Acoustical engineers were consulted and their advice was that a contimuous
series of direct acoustical measurements should be taken at each sampling area thru-
out the interview period to average out the effects of variations in aircraft oper-
ations. But the cost of such detailed acoustical observations was estimated to be
far in excess of the total budget for the survey and, therefore, was impractical.
Since acoustical phenomena resulting from airplane flights are closely correlated
with variations in airplane operations, however, it was suggested that a preliminary
analysis of flight operations at each airport could minimigze the expected vaiiations
in the sound stimuli and reduce the number of necessary acoustical observations to a
reasonable magnitude. This compromise was thoroughly reviewed by acoustical and air-
craft operations consultants and, while it was far from ideal, it was considered

operationally adequate for this study.
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The two major aspects of the sound stimulus which are subject to experimental
control are the intensity, as measured by sound pressure levels, and the frequency of
airplane flights. Presumably the sound spectrum of propeller-driven aircraft is
fairly homogeneous at a given distance from a rurway and does not warrant special
considerations The operational factors which were analyzed in order to reduce the

variations in the airplane stimulus are discussed below.

le Intensity of Airplane Nolse

The intensity of airplane noise is closely correlated with variations in

the following aircraft operations:

a.) Type of plane = Obviously a lighter one~or twoéengine plane has

less horsepower and generally propagates less npise than larger
four-engine DC~61s or 7is or Super Constellationss It was not
feasible to secure an actual count of the differént types of aire
planes operating out of the eight airport areas, but because they
a&e all maj&r airports located on prinecipal air routes, the vari-
ations that now exist with regard to this factor are not believed
significant.

be) Type of operation - Commercial flight operations can be broadly

grouped into the following four categories: landing, take-off,
circling and cruising operations. The power settings, R.P.M. of
propellers, altitude and other technical differences in these
operations could create significant variations in the sound stimuli.
A vigorous effort, therefore, was made to control this factor in

the study design. As will be described in Appendix &, however, most
areas are usually subjected to a combination of these operations in
accordancé with the traffic volume and different wind and weather
corditions. Consequently, it was most difficult to find any situ-

ations with exclusively landing or take~-off operations. Separate
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sampling areas which were located under predominantly landing

or take-off zones were selected within the communities close to
the airport but no distinction was even attempted among the dis-
tant control areas which were 10-12 miles from the end of a rumway.
At this distance and corresponding altitude, it was not believed
that significant differences would exist in the sound stimulus.
Planes taking off have usually already throttled back and planes
landing are also at similar power settings. Appendix A also
indicates that there actually was little measurable difference

in the sound stimulus among the "landing" and "take~off" sampling

areas for a variety of reasons.

Altitude of plane = This is probably one of the most important

elements which require control. Since noise is directly related

to the distance between the moise source and the 5bserver, it is
apparent that, in general, the lower a plane, the louder the ncise.
While aviation experts assure us that the altitude of a plane landing
or taking off usually conforms to an average glide path, considerable
variations are known to occur in accordance with the type of plane,
pilot technique, pay load, weather conditions etc. Consequently,

an area may be designated as having planes pass over at a usual
height of 1,000 feet or more, but occasionally a much lower plane
will drag over the area. ‘To minimize thié variability in operations
and to provide distinetly different stimulus conditions, it was
decided not to sample communities over a continuous altitudew
distance range, but to try to select fhree discrete altitude~distance
intervals with large enough gaps between them to reduce serious
overlap. Each landing and takeoff flight path was carefully exam-

ined to determine the altitude~distance reiationships and an effort
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was made t0 select communities less than two miles from the end of a
ruway which had planes pass over at less than 1,000 feet as the "close"
group. Communities between 2-3.9 miles were skipped whenever possible,
and those from li~5.9 miles wére chosen if planes passed over at an average
of 1200~1500 feet. Then, population centers between 6:9.9 miles were
generally omitted and selections made from areas 10-12 miles distant.

This third group constituted a control situation in which planes were
generally 2,000 feet or more above the ground and the resultant airplane
noise level was-expected o have little influence on speech communication

and other necessary activities.

As Table 1 indicates, it was not always possible to follow this idealized
study design. In a mmber of areas, the closest communities were 2.5~
3.0 miles from the airport, or the only middle distance populafion

centers happened to be only 3.5 miles away. In general, however, the over=
all plan was followed.

Flight path =~ Areas located directly under a flight path are generally
noisier than communities off to the side of an airoute.i As noted above,
the distance from the plane to the observer is greater as one departs
from the direct flight path, and thus the noise level is reduced.
Consequently, a detailed study was made of all flight paths, and sampling

areas were selected as close as possible to the direct patlway.

Atmospheric conditions = While the precise relationships between sourd

propagation and weather variations are not fully known, atmospheric con=
ditions are known to affect sound levels. To reduce the possible in-
fluence of this factor, interviews were scheduled during months when
good weather conditions predominated. 'In most of the areas, bad weather

constituted less than 10% of the conditions during the interview period.
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fo) Backsrourd noise level = Since the extent to which a particular airovafd

stimulus is distinguishable from other background noises is closely
related to the type and level of background noise, an effort was made
to select pairs of relatively quiet and noisy sube-areas within each
aircraft sampling area. 1In this way the effects of background noise

could be compared for identical aircraft conditions.

Frequency of Aircraft Flights

Frequency of exposure to the aircraft stimulus is a function of the
mmber of airplanes passing overhsad over a period of time and the extent to
which a person is at home during the day or night. The regularily of exposure

also varies with the peaking of plane arrivals and departures during certain

. hours and with the use of certain rumways. Due to particular weather con-

ditions, some rumways may be used exclusively on certain. days or weeks and
not used at all during other periods. The difficulty of equating all these
differences for each samp}ing area and airport area is evidentsa It was
decided, therefore,fo use as a compromise an hourly average of planes passing
overhead during the month of the actual interviewing. It was decided
further to limit anaiyses to two frequency groups: +three or hore per hour
(High Frequency) and one or less per hour (Low Frequency). The time each
respordent is at his home or in the sampling area is determined from direct
qgestions secured during the interview and the behavior patterns of all
persons who are always at home can be compared with those of other respond-'

ents who are away most of the btime.

The actual selection of sampling areas for each airport area was arrived at
after a detailed conference with local airport tower chiefs and their staffs.
In general, there were five steps involved in the choice of specific localiw

ties. The flight paths were laid out on a detailed area mapj the frequency



of flight was determined; the location of population centers under heawily

used and lightly used flight paths was noted; a number of these populated

areas were actually visited and tentatively selected; and after a second

field trip in the company of a sound engineer, the final selection was

made.

The detailed procedures were as follows:

a.)

b.)

ce)

da)

£.)

The principal geographic origims and destinations of commercial
air traffic at each airport was discussed, and relative frequency

of each scheduled operation was ascertained.

The landing and tzke~off flight paths radiating from each of
the above geogréphic centers were plotted on large airport area

maps, for each of the alrport rurmways.

'The overall mmber of aircraft operations durihg the month of the

survey was estimated on the basis of past trends and known

changes in air carrier or military operations.

The average percentage use of each rurway in landing and take~off
operations was next approximateds The relative importance of any
special factors such as maintenance or repair of rumways or of

expected weather conditions was considered.

The cumulative impact of flights over each population center sur-
rounding the airport was determined and all communities were

grouped into two "high'' and "low" frequency categories.

Three altitudee~distance groups were then plotted along each flight
path as follows:
(a) O~2 miles from the end of the rumway in which planes were

under 1,000 feet in altitude.
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(v) L=6 miles from the end of the rurway in which planes were
1,000~1,500 feet high.

(c) 10-12 miles from the end of the rurway in which planes were
2,000 feet or more high.

According to overall rates of sound attenuation, the following cire

cles were drawn about each sampling point to represent fairly

homogeneous aircraft stimuli: a radius of 1/ mile for the O=2

mile distance grbup; a radius of 1/2 mile for the L=6 mile inter-

val; and a radius of 1 mile for the control areas of 10w12 miles

from the end of the rurmay.

Each of these sampling areas was personally cruised by the study
director or assistant study director to verify the judgements of
the tower chiefs and to select at random from ﬁithin each sampling -
arca the subearea blocks which were relatively quiet and those

which were relatively noisye An overall sound pressure reading

"on an “A" scale (General Radioc type sound meter was used as a

rough guide to the preliminary selection of the actual blocks.

- Actual detailed readings in three separate octave bands were

then taken later by the acoustical engineers for use in the

analysis.

In the course éf cruising about each sub~area, geographic limits
were established so that a minimum of about 60 dwelling units
were located in each submwarea. The general socio~economic level
of each area was roughly approximated and an effort made to main-
tain a balance of variouns socio-ecoromic levels in each distance

group and type of sampling area among the eight airport areas.

4 day or so before actual interviewing was begun, the tentatively
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selected sub-areas were revisited in the company of an acoustical
engineer to make more precise sound readings. It was then decided
whether the preliminary selection was a proper one, or whether it was

necessary to make revisions in subearsa boundaries.

While the rigidities of the location of heavily travelled streets and concen-
trations of population centers introduced some necessary compromises in the actual
selection of sub=~areas, the effects of these modificatiéns in the sampling design
were always controlled in the final analysis. In the instances in which the
closest population center was 3 miles from the end of a rumway, Yhe gctugl aites
plane noise level which was used in the analysis was based on ﬁhe actual observa-
tions of the sound engineer which recorded this variation in distance. Table L
which compares the actual recorded noise levels with the original sampling design
provides a simple illustration; One of the sampling areas in Group Ho. 5 was ‘
actually 3 miles from the end of the rwmway. Consequently, its noise level was
estimated as falling in the 67-72 db class, and all subsequent analyses for the
20 respondents in this sampling area were in terms of reactions %o a 6772 db
airplane noise stimulus, The elaborate subjective procedures, described above,
were used only to facilitate the prelﬁninafy selection of sampling areas. The
sound engineer made actual oﬁservations of the sound stimulus in each sub=area
during the week of the interviewing and his objective measurements were used in
segregabing equal stimulus conditionse. A detailed description of these sound
measurements is included in Appendix A, and a summary of these measurements in com=

parison with the original sampling design is presented iﬁ Table lie

3. Sumary of Final Sampling Design

The final sampling design included twelve different aircraft
sampling areas with a pair of noisy and guiet sub-areas with the same aircraft
situation we a total of 2l sub-areas at each of the airport locations. Half (6)

of these 12 basic aircraft situations were assigned to the closest O=2 mile zone so
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that a large enough sample of greatly disturbed respondents might be available for

 detailed analysis. A third (L) of the sample areas were in the intermediate L~6

mile zone and a control group af 2 sample areas were in the 10-~12 mile zone.

In the close and intermediate distance groups, two of the sampling areas were
under takemoff and two under landing operations. Each of these groups was further
divided into "high frequency® amd "“low frequency” situations, so that simultaneous
control was achieved over the distance-altitude of planes, the type and frequency

of air operation, and the overall background noise level of each subwarea.

In addition, two special situations involving areas off a direct flight path
were selected in the 0=2 mile group at the first two airports studied. Due to
budgetary reasons, only one special situation was selected in each of the remaining
6 airport areas. The first of these special areas was less thaﬁ a mile off a direct
flight path and was primarily under "take-off™ and "high frequency" operations.

The second special area differed from the first only in that it was more than a mile
off the direct flight pathe These épecial areas were selected to test the relative

psychological effects of direct flights and circling operations.

In the distant 10-12 mile zone, only éltitude, frequency of flight and back=
ground noise level were controlled. The type of operation (landing, taeke-off or

circling) was not considered sufficiently important to necessitate éeparate control.

Table 3 summarizes the'theoretical design of the 2L sampling subwareas. Table
| indicates the actual airplane SNL!s for each sampling sub~area. These levels are
based on the actual acoustical sound measurements and form the basis for all analyses

presented in this report.
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TABIE 3

Sample Distance=~ Frequency
Area No. Altitude QOperation of Flight Background Noise
1 0~2 miles Takeoff High Noisy
under 1000 ft.
2 it 1 # Quiet
3 " " Low Noisy
i 1 u " Quiet
5 L Landing High Noisy
6 u 1 tt Quiet
T g 1 Low Noisy
8 1 n L Quiet
9 u Takeoff High Noisy 1 mile off
flight path
10 u u 1 Quiet i
11 U n " Noisy 1=-1/2 miles off
flight path
12 " 1 1 Quiet 1t :
13 L6 miles
1000~1500 ft. " w Noisy
i n n ] Quiet
1 u u Low Noisy
16 - 1 " L Quiet
17 n Landing High Noisy
18 " H L Quiet
19 n u Low Noisy
20 ] 1 1 Quiet
21 10-12 miles Not High Noisy
over 2000 ft. Specified
22 ] n u Quiet
23 L " Low Noisy
2l 1 n 1t Quiet
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TABIE L

RELATIONSHIPS OF AIRCRAFT SAMPLED NOISE IEVELS AND ORIGINAL SAMPLING AREA DESIGH

Number of Sample Areas in Each Aircraft SNL Category

Sample
Area Number Total 50-60db  €1-66db 67~72db 73~78db 79=8lidb 85+db
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A. Sampling areas 9-12 represent communities off the direct flight pathe In each
of two airport areas, L sampling sub=areas were selected; in 6 airport areas only
2 sampling subwareas were included =~ i.e., 20 subeareas for the eight airports.



Ce Need to Control Selection of Respondents.

The most accurate sampling procedure generally jnmvolves the use of straight
probability methods in the selection of réspondents. In this rigid scheme, no
substitutions of households or individuals are possible and consequently, maly ex-
pensive call backs are necessafy to complete assigmments. In addition, unless
fairly large numbers of respondents are interviewed in each subearea, chance

variations in sex, age or other sociomeconomic factors are likely to be significant.

Since one of the major purposes of the study design was to facilitate inter-
sub~area comparisons of annoyance reactions, it was extremely important o maintain
a balance of sociomeconomic factors among the sub-areas., And since pre-tests indi-
cated considerable hOmogeneitj of annoyance responses in any one subearea, it was

decided to use a modified age~sex quota system in the selection of respondents.

4 quota of 20 interviews was assigned to each sub-area, 5f which 8 were %o be
males (half under LO years of age and half over LO years of age) and 12 were to be
females (half over 40 and half under LO). More women were interviewed than men be=-
cause it was known that women would more often be at home and availeble for inter-
vviewing during the afternoon hours. Cnly resident adults 18 years old or more were
to be selected and persons were to be rejected if their English or their heariﬁg
ability was so poor as to make an interview of questionable value. 1In every case
interviewers were instructed to take only one respondent from the same household in

order to increase the likelihood of irdependent responses.

The actual selection of particular respondents to f£ill the agewsex quota re-
quirements was in accordance with a random procedure. Starting from a varying point
on each block (first, second, third, etc. house from each corner) interviewers were
instructed .to approach each ntth house (factor depended on total number of dwelling

units availsble in a subearea) and attempt to find an eligible respondent. If no
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one was home or if no one home could meet the guote requirements, the interviewer
recorded the contact and proceeded tc the next n'th house until the quota was filled.
If an interview was interrupted or refused, the age, sex and economic level of the

respondent was estimated by the interviewer and the reason for the refusal recorded.

-In order to minimize the possible effects of variations in the quality of
inter&iewers, the following scheme of assigrments was devised. Four interviewers
were assigned to each subearea with a quota of five interviews each. Each inter-
viewer was generally assigned to a pair of neisy and quiet sub~areas in the same
sampling area, and each interviewer was sent to at least two different altitude-
distance sampling areas. Where travel corditions permitted, an interviewer's
assigmments wefe spread among the three altitude-distance groupse. In this way,
whatever the particular interviewer effects, the impact oﬁ inter subw~area comparisons

would be minimized.

4 further precaution used whenever possible was to schedule assigmments in each
subwares so that all interviewing was completed within two or three days. In this
way the spontaneity of response was maximized and the secondary effects of conver-

sations among respondents were reduceds

In actual practice there were some slight deviations from the above scheme due
to interviewer resignations, illness and other problems involved in field adminis-
tration. Sﬁch modifications, ﬁowever, concerned only a small fraction of the com-
pleted interviews and do not seriously affect any of the resﬁlts.v Bach of tﬁe
interviewers was personally trained by the Study Director or Assistant Study Direc~
tor, in cooperation with regular field supervisors. REach interviewer participated
in general orientation discussion of the purposes of the study, its design and the
questionnaire structure. In addition, when it was necessary to supplement regular
NORC interviewers with new staff, actual trial interviews were completed with the

regular questionnaire in specially chosen locations remote from sampling areas in
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which interviews were to be obtained later. These training interviews were person-
ally reviewed with the new interviewers and further practice interviews were assighe

ed where necesséry until an acceptable level of performance was achleveds

Table 5 indicates that on the average 2.5 contacts were necessary for every
successful interview. Practically all of these multiple approaches, however, were
due to respordents being away from home or failing to meet the quota requirements,
rather than to any reluctance to cooperate. Only 7.7% were due to refusals or
interruvpted interviews.

TLBIE 5

TOTAL APPROACHES AND COMPIETED INTERVIEWS BY AIRPORT ARZA

Incompleted Interviews

Airport Total Completed Due to Refusals Due To
Area MNumber Approaches Interviews or Break-offs QOther Reasons
I : 118 1,82 19 787
IT 1175 1,88 101 586
TII 1166 LL3 72 651
Iv 1281 L62 98 721
v 1083 Lo 93 520
Vi ‘ 983 . Lo 68 L75
VIT 917 Lo L8 429
VIII 1065 1410 i 5ekh
Total 5053 3835 700 h723

An analysis of thé age and sex characteristics of the 700 refusals reveals

a preponderance of older women. While only 60% of the quotas assigned were female,
72% of the refusals were by women, of which almost two-thirds were over L0 years of
age. The disproportionate number éf refusals among older persons was even more
evident among men, with three=fourths of the male refusals estimated to be over LO
years of age. The overall effects of these refusals (amounting to less than 8% of
the contacts) can not be significant, but it is possible that they contribute to a
slight understatement of the general annoyance felt by older people. As will be
discussed in Section III, persons over L0 years of age were generally more annoyed

with aircraft disturbances than those under LO years of age. If th® older persons
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who refused to be interviewed were more disturbed with aircraft than those who were
interviewed, some slight understatement of general annoyance would have resulted.
Actuwally, there is no reason to believe this to be the case. Rather, it is our belie:
that their refusal merely reflects the less cooperative attitude of older people to

opinion surveys and does not constitute a serious bias in owr results.

De  Structure of the GQuestionnaire

The overall plan of the questlonnaire was to move from a series of more general
questions about the community to more specific probes. The reason for this method
was to give the respondent an opportunity t& talk freely at first about the things
uppermost in his mind, both as a means of making him comfortable in the interview
situation and of eliciting spontaneous comments sboul airplanes. The first six
guéstions asked zbout things in the cormmunity which he liked or disliked, about

reasons for picking the neighborhood as a place to live, about expected problems in

a living there and about possible changes in attitude toward the neighborhood and

desires to move away. Novmen?ion was made of noise or airplanes. Questions 7 and 8
were projective~type "word associationt and "séntence completion! questions. Ques=
tions 9«11 asked about the overall noise level in the present and previous communie-
ties and the kinds of noise the respondent perééived. ¥o mention was yet made of

airplanes and only spontaneous comments were probed.

Questions 12«17 were the first direct inguiries about specific aspects of "the
airplanes around here. Efforts were made to encourage the respondent to reveal his
detailed feelings toward local aircraft. Additional guestions were directed towards

his general attitudes concerning aviation and his experiences with flying.

Other questions probed noise experiences at work, knowledge of authorities who
are responsible for controlling aircraft noise and safety, and attitudes towards

the possibility of improving the local situation. The final section recorded various
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"demographic characteristics of the respondent.

The entire interview averaged about one hour in length, depending upon the in-
tensity of feeling and number of volunteered comments. Table 6 summarizes the
structure of the questionnaire.

TABIE 6

STRUCTURE OF QUESTIONNAIRE

Part Question Contents

I 2 =6 Free answer questions about neighborhood

I 7 -8 Projective type: Word Association and

Sentence Completion

IIT 10 - 24 Direct questions about attitudes and
experiences with noise and airplanes

v 25 « 32 Factors influencing expression of annoyance

v 33 - U6 Respondent characteristics

VI L7 - 5L Interviewer ratings
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E. Coding Procedures =
There are two basic types of questions used in this survey, each requiring

different coding and editing procedures. The pre=~coded guestions already have the

designated alternative responses printed on the questionnaire, as Question 2 of
Appendix C indicates, and the coder merely has to be certain that one and only one
category has been circled, or that a recorded spontaneous comment does not contra-
dict the circled code number. For example, Part A of Question 2 reads as follows:
"Jell, in general, how do you like living in this part of (name of city or county)...

Would you say you like it very much =~ that you likevit a little =~ or that you

dontt like it

Like very muchs + o v o ¢ o » + & {i}
Tike a 1ittle o o ¢ ¢ o 4 o s o o 2
Dontt like. + v ¢ v .+ . & e e ¢ 3
Don't Know. « s ¢ o « o+ o ¢ « & o L

In this example only"Code 1" has been circled and no comment has béen recorded,

so the coder merely satisfied himself that only one code has heen selected.

The free answer type question which requires the spontaneous answer of the

respondent presents a more complicated problem. While the exact words reported by
different respondents may vary considerably, the general sense of their replies
usually can be grouped into a Iimited number of meaningful categories. In this type
of coding process, the general categories of response are formulated from a sample
of actual questionnaires in advance of the coding and the coder then has to read
each questionpaire and decide which of the coding categories apply. For example,
the following excerpt of Part C of Question 2 is taken from an actual imterview in
New York Citi:

Question 2C. "Now usually no place is perfect =- so to be sure I get a complete

picture, I'd like you to tell me about anything arcund here that

bothers or anmoys you in any way, especially during the summer
and fall months.

Answer: Mosquitoes and high level of water so your cellar gets wet;
cesspool overflows (Lack of sewers) X No
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Standard Probe to Question 2B:

Are there any other things that annoy you == that you just
take for granted because nothing much can be done about
them? (what are they?)

Answer:
No == oh airplanes. But what can you do about them X They
fly very low. They come zooming down. It makes house
shake. You'd think it comes into your house. I%s frightw
ening at some times in the middle of the night especially X
No I can't think of any.®

' . t 7"133 ,5,0 )
NOTE: Each WXt designates the respondent stopped talking and the

interviewer probed by asking a neutral question such as,
UAnything else??

of the coding instructions for this question was as follows:

Dislikes?
M)TEs "Mentions of '‘Jow flying! will be coded as either a 'fear! or 'noise
annoyance' response in codes 7-1 thru Li depending on the context
in which it appears. '

If the recorded response is too vague to determine whether ifeart
or 'noise annoyance' is involved,consult your supervisor.

Multiple coding is permitted except as noted.

ATRPLLFE DENGER, FEAR OF ATRPLAMNEC---PERSONAL. = {Definite expression or im-
plication of personal fear.) . '

1You dontt know when an airplane will hit the house, The airplanes-= you can't
hear them before~-only when theylre on top of you=-~ I honestly ducked once
when I was in my car, The planes come low--you'd think they were on top of

the roof, Planes-—sometimes they'fre right on top of you=~they are terrible
sometimes ..

ATRPLANE DANGER, FEAR OF ATRPLANESw~~ATTRIBUTED TO OTHERS.

Wy kids scream when they come lowy My wife is frightened to death of them.

ATRPLANE NOISE. Code here all direct mentions of airplane noise. (Supervisor
Will code all mentions of low=flying which do not definitely imply danger or
fear in this category.) Do not double~-code with 7=4.

uThe airplanes coming over--the noise, you can almost shake hands with the
pilot, The airplanes zoom over the house, You can't hear yourself telk, The
airplanes and their roaring.

ATRPIANE NOISE~--NC BOTHER Code here all direct mentions of noise which are

coupled with a disciaimer of bother or annoyance with the noises (cupervisor
Till code mentions of 'low fiying without indication of fear and coupled
with disclaimer of bother in this cctegory.} Do not double~code with 7~3.
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7~ (Cont'd)
uThe planes fly awful low over here but they don't bother me, Some people
complain about planes--we're near the airport--they do fly low but they
don!t bother me, Of course theret!s the planes but they don!t bother us nowe-

7-5 ALL OTHER COMPLAINTS ABOUT AIRFORTS, ATRPLANES

"They shake the foundations, They crack the windows, The airport~--since
property taken over it has been left to deteriorate, The alrport--made this
look like Tobacco Road, The airplanes are a nuisance

7«0 FUTTLITY OF COMPLAINT. Code here any expression of the hopelessness, useless-
ness or fubility of complaint.

"e!re near the airport and have to expect noise--there is nothing you can
do about it--must make the best of it, I know nothing can be done about it
but it certainly is noisy.™ )

As can be seen, codes 7-1,3,5 and O have been selected, indicatings

7=l Personal fear (#It's frightening at times.....")

7«3 Airplane noise (fly very low X They came zooming dowhse.."
On Questions3~6 "low flying" was more fully explalned as both
fear and noise nuisance)

7=5 Other complaints about airplanes (Ymakes house shake")

7-0 TFeeling of futility ("hat can you do about them?t) "

The first_six free-answer questions and codes for all of the important direct
questions were always checked by a second person to minimize errors of interpretation.
Codes on other pre~coded questiohs and less significant direct questions were veri-
fied on a flexible sample basis that was never less than one third of the responses.
If a significant number of conflicts arose between the original coder and the check-

er, the mmber of qudstionnaires selected for checking was increased.

The coding procedure was administered as follows:
1. All questionnaires were originally coded on separate coding sheets.
2. The questionnaires themselves were then independently coded by
another group of Ychecierst,
3. A supervisor compared the two sets of codes and resolved any dife

ferences.
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L. Conferences were held thruout the coding operation to insure

uniformity in treatment.

After all of the individual guestions had been coded and verified, each ques~
tionnaire was reread by a small group of highly experienced coding supervisors and
an Yoverall annoyance" code was determined for each respondent. Fach supervisort's
judgement was checked independently by another supervisor or by the Assistant Study

Director before a final overall code was assigned.

4t first, it was hoped that it would be possible to construct a formal scale
of annoyance varigtions on the basis of responses to selected key gquestions. It
was found, however, that respondents were often inconsistent and contradicted them~
selves during the course of the interview for a variety of reasonse. Responses also
varied greatly in “"intensity" and were frequently offered %out of turn®. For ex=
ample, answers indicating changes in attitudes were often voluﬁteered in reply to a
question about "current likes or dislikes" and were not repeated in reply to the
succeeding question about changes. These delayed and inconsistent responses made
formal scale formation extremely difficult, and convinced us that a caréful evalu~
ation of each questionnaire by a panel of experts would be more appropriate. In

this way conflicting statements could be judged in the light of the entire question~

 naire and an appropriate overall annoyance classification could be determined.

It should be emphasized that the overall annoyance code reflects dislike,
bother,'annoyance, or disturbance for either airplane noise, fear of crashes, TV
picture interference, vibrations or other kinds of airplane disturbances. In most
cases airplane noise is mentioned, but in a number of instancés, only fear
of crashes or one of the other aspects of annoyance arereported. There are eight
airplane annoyance categories which may be grouped into three broad classifications

as indicated in Table 7.
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TLBLE 7

DETATIED CLASSIFICATION
oF
OVERALL ANNCYANCE WITH AIRPLANES

Title Meaning

No Bother (Annoyance) Airplanes Do Not Bother Now
L. Airplanes have never bothered No indication of ever having been annoyed.
2. Airplanes used to bother =~ but Statement of previous annoyance with cleare

not now cut denial of present annoyance.
Airplanes Bother Moderately But Not &

Some Bother (Anncyance) Great Deal

3. Airplanes bother some Qualifications are reported, but no doubt

that degree of bother is Ysome! rather
than %a great deal.®

L. Airplanes bother some No qualifications reporteds ¥

5. Airplanes bother some o Qualifications are reported and there is
a question whether bother should not be
coded "a great deal.®

Great Bother (Annoyance) Airplanes Bother A Great Deal

6. Airplanes bother a great deal Qualifications are reported and there is
question whether bother should not be
coded “someWs

7. Airplanes bother a great'deal Qualifications are reported, but no doubt
that degree of bother is %“a great deall
rather than "someh.

8. Airplanes bother a great deal No qualifications are reported.

% The term "qualifications", as here employed, means that the respondent has:
(a) denied in one or more places a report of bother which he has made in another
question, or (b) that he has made other conflicting statements about his reactions
to airplanes (e.g., reports bother of one or another kind but says that he is
tused to it" or is getting used %o it), or (c) that he has conveyed a definite
impression of reluctance to express his feelings about airplanes.



- )2 -

No one of the criteria listed bhelow and no single criterion described in the
instructions for the individual codes was considered conclusive. All factors were
evaluated in reaching an overall selection. In general, the following criteria
were given the greatest weight:

l. THE PRESENCE OR ABSENCE OF ANNOYANCE RESFONSES ON SPECIFIC KEY QUESTIONS

2. THE TYFE OF QUESTIONS which elicited the annoyance response

a.) Free Answer - Annoyance responses to Questions 2«6 generally
reflected the greatest degree of annoyance.

be) Volunteered Comments which were not in response to direct

questions, but were added by the respondent in answer to

other questions, were considered next in importance.

c.) Direct Answers indicating annoyance were third in importance.

de) Word Association and Sentence Completion ~ Annoyance responses
to these questions were interpreted in the context of answers to
all other questions.

3+ FREQUENCY OF RESPONSE = A person who consistently reported annoyance in

answer to all types of questions was generally presumed to be more dis-
turbed than one who only occasionally mentioned his annoyance after much
kprobing.

Lo THE INTENSITY OF RESPONSE = An exception to criterion (3) was %he responde

ent who omitted or denied his annoyance, but who suddenly stated with great
feeling his extreme disturbance. In this case, greater weight was usually

given to the intense responses

Although some of the analytical tabulations utilized all eight annoyance cate-
gories shown in Table 7 the three major groupings were generally considered most

relisble and, therefore, were used more extensively.

The above annoyance categories are solely in terms of feelings about the air-

plane stimulus. No effort was made to include such traditional "ecomplainth
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classifications as, "threats of legal action, strong complaints" etc. It is our
belief that a clear conceptual differentiation should be made between the various
stages involved in the process of lnman response. Bach of these stages are actually
interrelated in practical experience, but to understand the process, an effort must

be made to separate them into the following aspects:

l. The airplane stimulus and its physical abtributes

2. The psychological and social factors which influence the individual's
perception of the stimulus

3, The annoyance response to the stimulus which is a2 measure of the
favorable or unfavorable reactioné of the person to the stimulus

i« The psychological and sociological factors which influence the
expression cf\annoyance

5. The actual variations in the expression of annoyances

In most administrative situations, only the last stage is partially known to
an airport official. He réceives letters of complaint or approval of his operation.
While such indices of expression are valuable, they are usually relatively few in
number and may not truly represent the underlying feelings and attitudes of a major=-
ity of residents. Unless the underlying annoyance attitudes are clearly known, it
is impossible to evalnate properly the significance ard representativeness of com-
plaintse As will be shown in the analysis of this report, while relatively few
-persons gver “complained"‘to the authorities, feelings of intense annoyance were

widespread among those living close to the airport.

Fe Analysis Procedures =

Each respondent was coded in terms of the characteristics of the actual physical
noise stimulus to which he was exposed. These characteristics were objectively dee
termined by the acoustical engineer for each sub-area and reflects the general

sampling scheme outlined in Table 3.
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Aircraft Sampled Noise Levels were separated into the following six intensity

TABLE 8

ATRCRAFT SAMPLED NOISE IEVELS 1/

Aircraft
SNL

50 - 60 db
61 ~ 66 db
67 ~ 72 db
73 - 78 db
79 =~ 8L db
85 . db

Estimated Miles from Nos of Sampling
End of Rumway Sub=Areas

10.0 - 12.0 32
h—-é - 700 2)—‘-
3.0 o hts 52
2.0 -~ 2-9 36
1.0 = 1.9 29
less than 1.0 7

T80

}/ Relationships to original sampling design are presented in Table L.

Background noise spectra were fairly homogeneous because the nolse source was

-

~Category

-~ onEw

usually truck or automobile traffic. The average background SNL's for daytime and

- nighttime experiences were coded separately into 7 categories as follows:

TABLE 9

BACKGRCUND SAMPLED NCISE LEVELS

Background SNL

Iess than 32 &b
33 - 36
37 - 4o
L1 - 4L
L5 - L8
L9 - 52
83 + &b

The difference between the aircraft SNL and the Background'. SNL during the day

or night is called the Aircraft Emergent Noise Level. While each subwareal!s respond-

ents are coded in terms of 8 emergence categories, for analysis purposes it was

— necessary to combine the first 3 groups into one category, the Lith and 5Sth groups

into a second category and the 6th =~ 8th groups into a third category. The eight.

Ajrcraft Emergent NL groups are listed as follows:
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TABLE 10

AIRCRAFT ENERCENT NOISE IEVELS

‘Category Emergent NL
Tow Emergence Less than 18 db
1 Less than 5 db
2 6 - 11
3 12 -~ 17
Intermediate Emergence 18 - 29 db
L 18 - 23
5 2l - 29
High Emergence ‘ ’ 30 + db
6 30 - 35
7 36 - L1
8 42 db or more

Each of the respondents in the 180 sampling sub-areas was grouped according
to aircraft SNL, emergence group and frequency of flight (high and low) category.
For example, variations in overall annoyance response we;e compared for respondents
in areas with equal airplane SNL and emergent NL's but with different frequency of
flight characteristics. All told, there were 5 different airplane SNL groups, 3
different emergent NZ's,and 2 different frequency of flight categories or 30
poteﬁtial combinations. Actually, it was impossible to find stimulus conditions to
represent 6 of these éombinations, as for example, emergence of 30 db or more with
airplane SNL's of only 50 = 60 db. Consequently, there were actual interviews

representing 2l different stimulus situations.

Tn 9 of these situations, annoyance responses were not significantly different,
or the mumber of interviews was so small as to make more detailed analysis imprac-
tical. It was decided,therefore,to combine all respondents into 13 different
stimlus categories as shown in Teble 1l. All respondents in each of these 13

stimulus groups were then divided into the 3 major annoyance classifications and
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separate tabulations were prepared for each of the 39 groups of respondents. The

analfses of answers by these 39 analytical groups are presented in the next section.

TABIE 11

MAJOR STIMULUS GROUPS USED IN ANALYSIS

Group Adircraft SNL Adrcraft Emergent NL Fregquency of Flight
1 50-60db - under 18db High
2 50~60. under 18 Low
3 5060 18-29 High
L 50-60 18=29 Low

5 6166 under 18 . migh
6 61-66 under 18 Low
7 61-66 18«29 Both combined
8 67-72 under 18 Both combined
9 67-72 18-29 Both combined
10 67=72 304+ Both combined
11 73+ under 29 Both combined
12 73=-78 30+ Both combined

13 7%+ 30+ Both combined
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G. Tests of Validity

In the analysis of data and in the presentation included in the next section
of this report, a number of different tests of significance were used to determine
thetstatistical validity" of various comparisons. A multi-variate analysis was
attempted for the analysis of overall annoyance in relation to the airplane noise,
stimuli, emergence and frequency of flight. The traditional "F% test (P=.05) of
significance was used %o test these "mean differences." 1In most comparisons of the
presence or absence of particular attributes, chi-square tests were used and if
dgifferences were at the 5 percent level or less, they were regarded as possibly
significant. Where the da‘ba reflected a binomial distribution, the 95% confidence

intervals for binomial distributions were used.
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IV. RESULTS ANMD ANALYSIS - B

A. Relationships of Overzll Amnoyance and Airplane Stimuwlus

1. Overall Annoyance vs. Aircraft Sampled Noise Levels (SNL)

Overall ammoysnce with low-flying airplanes is very clearly a serious problem
among residents who live less than two miles from the end of a runway. Almost 90
percent of all such respondents repérted annﬁyance withhearby airplanes, with 62
percent greatly bothered and 26 percent voicing moderate concern. Conversely, resi-
dents who are 10-12 miles distant are'hardlytnthered at all. Almost 2/3 reported
no present bother, wﬁile only 6 percent are seriousl& disturbed. Table 12 which
summarizes the relationships of overall annoyance énd'aircraft SNI, indicates that

annoyance increases as the Aircraft SNL is increased..
TABLE 12
OVERALL ANNOYANCE AVD ATRCRAFT SNL

Aircraft SNL

Overall Annoyance | Total 50-60d6 BI=65d6 677235 T3-7835 79235
NO DOLhErs o « « « o o o o o » « o 32% 63% Log 33% 15% 12%
Some bobher's + o v o o ¢ « ¢ o 2 o 34 31 Lo .36 37 26
Great bO‘bher » & & 8 ® 9o = o 8 » @ 3}.‘, 6 18 31 ).3.8 . 62

: - 100z T00% T00% 100% 067  100%
Number of interviews o « » o « o .. 3635 650 481. 1048 725 731

A closer inspection of the more detailed annoyance codes indicates additional
evidence of the seriousness of the aircraft disturbance.. Of the 62% who are
greatly disturbed in the closest areas adjacent to the airport, two thirds ﬁent all
out in voicing their intense feelings of annoyance while only a third were not fully
consistent in the intensity of their expressions. In contrast, of the 31 percent

living in the distant areas who were even moderately ammoyed, only one out of three

gave ungqualified annoyance responses, while two-thirds offered such qualifying
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remarks as, "They {(the planes) aren't really so bad...they don!'t really bother me,
bute...they hardly ever bother...." , These comments indicate further the sharp
differentiation in reactions of persons who are less than 2 miles from the airport

and those who are 10~12 miles away.

In the subsequent analysis, special attention will be given to the "deviant
cases" which repqrt "no bother" in the close areas and those showing 'great Bother!
in the distant areas. Table 13 gives the full detail of overall annoyance in
relation to the Aircraft SNL.

TABIE 13
DETATLED OVERALL ANNOYANCE GROUPS BY ATRCRAFT SNL

Aircraft SNL

Overall Annoyance C0-60dn  0l-66db b(~f2db (3-76db (9+db
Never bothered o o ¢ o o ¢ o« ¢ ¢ ¢ ¢ o « o 59% 37% 26% 9% 8%
USGdtOi’tHOW...--....-.aa. ).l 5 - 7 6 L‘.
Bother some - qualifieds o « « o ¢« o o » o 20 25 2l 26 17
Bother SOME = unqualifiedn e & ¢ & ¢ o & @ 10 ’ 15 lO 9 7
Bother some - border line to great bother. 1 - 2 2 2

Bother a great deal = border line %o

tgome! bothels « « » = 1 1 2 2
Bother a great deal - qualified. . . . . . 2 8 - 11 18 20
Bother a great deal - ungualified. . . « «» L 9 19 28 o)
T00% 1607 100% Tooz  T00%
Number of interviews + « « o« s « o « « « o 650 481 1048 725 731

- 2. Overall Amoyance vs. Aircraft EZmergent Noise Levels

While there is some evidence of a tendency fof annoyance to increase as
Aircraft Emergent Noise Levels are increased, the relationships are not entirely
consistent for all Aircraft SNIt's. A rigid test of the significance. of aircraft
noise emergence was prevented by our inability to find sufficient observations under
all kinds of Aircraft Fmergent Noise Levels, In the "close" sampling areas where

the Aircraft SWL was most intense (79+ decibels) Table 1l indicates that it was
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impossible to find any community where the daytime Background SNL was high enough

for the Aircraft Eﬁergent ML to average less than 18 decibels. iny one area with
but 20 respondents was found in the 2-3 mile zone with an Aircraft SNL of 73-79
decibels and the lowest daytime Emergent WL. Conversely, in the distant "control*
areas where Aircraft SNL averaged‘leés than 66 db, only one area could be found with
a gquiet enough Background SNL to rroduce a high Aircraft Emergent NL of 30 db or more.
So for all practical nurposes, only the intermediste sampling areas from 3-L.5 miles
away, with an Aircraft SPL of 67-72 db, had enoﬁgh observations in 8ll aircraft

emergence groups to rermit valid statistical comparisons.

Another factor which may have obscured the aircraft emergence comparisons is
the difference in regularity between the ambient and aireraft stimuli. Certain
computational schemes (WADC Technical Report 52-20L) have suggested that complaints
génerally increase as the emergent noise level increases, if both the offending noise
and background noise are reasonably steady. In the case of airplane noise, however,
even on frequently used airwsys, the exposure to pesk airplane noise levels would be
much more irregular than machinery noises or traffic noises. Consequently, this
fluctuation of airplane exposure may be interacting with the Aircraft Emergent HLts
énd confounding the snalyses. An indication that there is such an effect is presented

in the discussion of "Overall Annoyance vs. Frequency of Air Traffic.!

A further difficnlty in eveluating annoyence and the extreme Aircraft Emergent
NL's was the chence clustering of interviews in the upper and lower limits of each
major aircraft‘emergencé_category i.es in seven out of 11 different emergence situaw
tions shown in Table 1l more than half of all interviews were in areas where the
difference in BEmergent NL's was only 6 db or less from the next comparative group.
For example, 70% of the 200 interviews with an Aircraft SNL of 61-66db and an
Emergent NI of under 18db were in the 12-17db Emergent NL class; Likewise 72% of
the next comparative Imergent ML group (18-30db) were in the 18-23db class, an aver-

age difference of only 6dbe This lack of sharp contrast in absolute Emergent NL's
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is summarized in Table 1l
TABLE 1L
NUMBER OF INTERVIEWS ORTATNED UNDER VARYIVG DAYTIME AJRCRAFT EMERGENT NOISE LEVELS'

Aircraft SNL

Daytime 50 -~ 60 db 8l - 66 db 67 =~ 72 db 73db or More
Aircraft Percent Percent Percent - Percent
Emergent NL Number Subtotal Number Subtotal Number Subtotal Number Subtotal
w5 dbe 4 0 . .. . . 125 294 - -3 - -=% - --%
=11 dbs o « « o« o o 184 L3 60 30 Lo 32 - -
12«17 db ¢« & & » . o 121 28 140 70 85 68 20 100

E1~Subtotal

under 18 db. . . . U430 100% 200 100% 125 100% 20 100%

18«23 db . . » . . » 180 90% 201 72% 321 L7% 125 36%
2h=29 db . . . . . . 20 10 80 28 362 53 223 1
Es-Subtotal
18-30db . . . . . 200 100% 281 100% 683 100% 348 100%

3035 db 4 o o o o« 20 100% - -—3 180 75% Léh 43%
36emll b o o o 0 o o —— - - 60 25 hel 39
42 db or MmOres o o o = - — - - —— 200 18
T~ Subtotal
over 30db . » » » 20 100% - -— 2Lo 100% 1088 100%

The previous discussion concerned the day time Emergent NL's, but since night-
time Background SNL's are usually somewhat quieter than daytime levels, it is apparent
that it would be even more difficult to find any residential areas close to the aire

port with a high enough nighttime Background SNL to provide a low Emergent NL.

When Overall Annoyance responses are analyzed by daytime and nighttine Emergent
NL!s, however, very little difference is noted in response patterns. Since more
respondents are at home during the evening hours and interference with sleep is known
to be very important, it might have been expected that annoyance would vary more
glosely with nighttime Emergent ¥L's. The variations shown in Table 15 are relatively_
small and generally could have been due to chance. This similarity of relationships
is probably largely due to the small differences between day and night Background SNL!:

in our sampling areas. In almost 30% of all sampling areas, nightime ambient noise
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was less than Ldb lower than the dayﬁime level and in about half of all areas, the

difference was only L-10db. Thus, in eight out of ten situations, the day-night

 variation was less then 11db. 4£n important exception to this general rule occurred

in the areas with the moderate 67-73db Aircraft_SNL. Day-night differences were
relatively grester for the respondents in the middle Emergent NL group-(18-30db)
than for those in the high Emergent NI category (30+ db)e More then half of all
respondents in the daytime middle Emergent NI group shifted to the high Emergent NL
(30+ db) during the nighttime period. This shift in relative intensity of'aircraft
exposure 1is very important, because as will be seen below, it partly explains.the

umsual relationship between overall annoyance and emergence for this Aircraft SNL

group.
TABLE 15 ‘
ANNOYANCE WITH ATRPLANMES BY DAY AND NIGHT ATRCRAFT ENERGENT NL
Aircraft Emergent NL

Negree of - 18 db _16-29 db 30+ db
Adreraft SNL Annoyance Day WNight Day Night Day Night
50“60 db NO. Of interv:iews- . s o o @ b.BO 331 200 200 20 119
NO Bothera a 8 & o ¢ & & o @ m m B% m 7‘6-% m

Some Bobherse o ¢ ¢ ¢ ¢ o « o 31 32 3’4 28 20 37

Great Bother « v o & o + v o 5 L 7 9 10 6
- 1004 100 Toos 1007 100z TO0%

61-66 db No. of interviews. . . . . . 200 80 281 281 0 120
NO Bother- o ¢ 4 8 e e o o » m m m m - m

Some Bﬂthero ¢ e ¢ ¥ s & ¢ e 38 I.LB )_;.2 37 - )4,7

Great Bother a & 8 2 e o ¢ s 16 ;}:?__ l9 22 _:__ 11
T60% I00% 1004 100% 0 1004

67-72 db No. of interviews. . . . . +» 125 O 683  L29 240 619
NO BO‘theI'. « ¢ ¢ o+ s 2 3 e » m - m m m m

Some BO‘ther. « o & o e ¢ ¢ ® 37 - 37 39 324 35

Great BOther * & 92 s e o+ 2 @ 12 __"‘_- 35 25 29 3)-‘
05 o Toos 100% 1004 00

73+ db  No.of interviews « o + o 4 0 20 O 348 59 1088 1396
No Bother' s e ¢ & & 2 o s s m -:'- -.8-7 -’7-% I;% I;z

Some Botherd *» s o L 35 - }J.O 30 B 29 32

Great Bother *e o & + s s e Q.-S__ - 52 63 56 -5_5‘_
100% - T00%  100% 100%  100% T00%
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As was stated in the beginning of this section, only the intermediate areas
with an Aireraft SNI, of 67-72 db have enough interviews in all Emergent NL's to per-

mit detailed analysis.

While only 124 of the respondents living in these intermediate zones are "greatly
annoyed",and S1% are "not bothered" at all when emergence is under 18 db, the number
of "greatly annoyed!" increases to 29% and the "no bother! category is cut to 37%
when the daytime airplane emefgence level is raised to 30 db or more. Theeven sharper
increase in annoyance for the middle emergence groups. of 18-29 db is not believed to
be analytically significant. In addition to the accidentally high nighttime Emergent
NI, already discussed above, which tended to equalize the daytime emergence differ-
ences, a chance clustering of certain psychological characteristics in the inter-
mediate emergence group tended to raise the overall anncyance level. Reference to
these psychological factors wiil again be made as they are diécussed in the follow-
ing sections. Tt should be noted here, however, that this "annoyancg notch" in the
daytime Emergent NL's is completely eliminated in the nighttime comparison. A4s
Table 15 clearl& shows, while only 25% are "greatly amnoyed" during the nighttime
Emergent NL's of 18-29db, the proportion increases to 34% when the night Emergent NL

reaches 30+ db,

The failure for significantlannoyance differences to occur in the very low or
very high aircraft SNLfs may simply mean that under extreme absolute levels of
aircraft noise, the relative emergence over the background noise is not tooc impor=
tant. For example, a relstively low aircraft noise in the 50-60 db.range may be
more distinct when it is 1B-29 db greater than its background noise tut still not
more annoying than a similar low airplane noise which is slightly less distinguish-
able from its background noise level. At the other extreme, an airplane noise of
79+ db may be lovd encvsh to be eomally annoying even if it is only 12-17 db above
its rackground. Such hypotheses however, can be only Eentative, since full ranges
of emergence were not svailable for comparison at these two extreme airplane noise

levels,



3. Overail Annoyance vs. Frequency of Air Traffic

While it may be logical to assume that the intensity of human annoyance ine
creases as the volume of airplanes flying overhead increases, it is not possible to

substantiate this finding completely from our survéy results.

Only in the distant control areas do people clearly indicate that they are

" less bothered when planes pass infrequently. When "low frequency" of flight is

combined with "low emergence" of airplane noise, the least amount of bother is re-
ported, TIn the 10-12 mile zone, where the airplane SNL is only 50-60 db, 70% of all
respondents report "no bother" when airplane frequency and emergence afe low, and
barely 3% werd! sreatly annoyed'".In contrast, under comparable airplane noise con-
ditions, but with high frequency of air traffiec (3 or more planes per hour ) only
58% indicate "No Bother" and 87 great disturbance. Likewise, when airplane emer-
gence was increased, 667 of the "low frequeﬁqy" responses'were "rio bother" com=

pared with only 52% in the "*high frequency" areas.

Table 16 summarizes the interactions of Aircraft SNIL, Emergent NL and Frequency

of Lir Traffic with Overall Annoyance,
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TABIE 16

AVNOYAMCE WITH ATRPLANES UNDER VARYING ATRPLANE CONDITIONS

Aireraft Emergent NL and Frequency

Less than .

‘ ) 18 db 18~-29 db 30 + db
Aircraft SN Overall Annoyance High Low High Low High Low
5n=-60 db No, of Interviews. . « » . « o 204 226 100 100 20 0

: NOTIE o » » o = o o o o o o « o 583 703 T2% 6% T0% ==

SOME « o ¢ o o o ¢ o o s o« o 3b 27 39 25 20 -

Greats o » ¢ « s @ 2 ¢ o 0 » @ 8 3 6 9 10 -

61-66 db No. of Interviews. « « « « « « 120 80 11 iho 0 0

NOTIE o o « o o « « o o o o « « 392 572 32 ILIE = -

SOME o o ¢ o ¢ « s o o o« « « « kO 3L Lo LL - -

Grea‘b...........-.?l 9 25 12 - -

67-72 db No, of InterviewsSe o « « « o » 10 20 3h2  3L1 160 80
NOME v o ¢ o o o s ¢ o ¢ o« o 52% 50% ?9% 28% 33 LI%

” Some.........‘...Bé hS 37 37 3)4 35

Greate o o ¢ o ¢ o ¢ o o 0 o o 12 5 3 35 32 24

73=-78 db No. of Interviewse ¢« « ¢ ¢« » « 20 . O 220 61 161 263
None..-..........gﬁ%: Tﬁ%-—g% mm

SOME ¢ o « « o o s o o ¢ « o o 35 - L1 L3 33 3L

Gredbe « o o o o ¢ o o ¢ o o o U5 -— L9 49 LS 50

79+ db Noe of TNberviewse o« ¢« » « »« O O L2 25 363 301
‘ NOHe......;.-....: : —_3.% —8% mm

SOME o o ¢ ¢ ¢ o s 5 6 s & o o == - 1}4 72 2h 26
Grea‘b...-.....-a.o.-- - 83 20 63 61

The relationship of frequency of air traffic ﬁith annoyance is less conclusive
in the middle distance and closs areas. In the intermediate zone where Aircraft SNL
“is in the 67-72 decibel fange, differences in annoyance level are in the expected
direction but are too small to be significant. Among respondents who live less than
2 miles from the airport, a significantly smaller percentage are'greatly disturbedn
when emergence of aircraft noise ranées between 18-29 db and when frequency of
flight is low. But when emergence is increased to 30 db or more, "frequency?

appears to become unimportant.
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The lack of decisive results in the closer areas may be due to our inability to
control sufficiently the "frequency" varisble., While we took great care in our
sampling design to select "frequently"” used and "less frequently" used flight paths,
it may be that circling operations close te the airport of planes getting into
position to land or take off have inadvertently equalized the frequency differentials.
0of course, the circling planes are usually at somewhat higher altitudes, but they
may still be sufficiently low to be annoying. If this is the actual experience,
then it is proper to conclude thet there are no clesr-cut differences in the fre-
quency of noise exnosure among the close areas and, therefore, no sharp difference

in annoyance response.

Le oOverall Annoyance vs. Closeness to a Direct Flight Path

Annoyance among respondents who live off a direct flight path appesrs to be
less than among those who live directly under a path, and to vary directly with the
differencelin Aircraft SWI. Since the distance from the respondent to the airplane
is grester when his residence is off the flight path, the noise level is also lower,

and the intensity of ammoyance is correspondingly less, The average airplane sound

level for over 70% of the sampling areas off the direct flight path was only 67-72 db,

aboﬁt 10 db less than the comparable close areas. This lower noise level is due to
the attenuation of sound as the distance from noise sourcé to observer is incregsed.
It is understandable, therefore, that less than 140% of the respondents who lived off
the flight path were greatly annoyed in compariseon with 60% of those who also lived

less than 2 miles from the airport but were directly under a flight path.

When annoysnce responses are compared according to equal airplane noise con=
ditions, no significant differences sppear between persons on the flight path and
those off the direct pathway. This equality of nolse levels is achieved by equating
the average distances from the respondents to the airplane. While the off path re=-

spondents are less than 2 miles from the airport, they are a mile or so from the
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pathway and the plane., Consequently, they are actually three miles or more from

the source of noise. N

Residents who are from 3 - L.5 miles from the end of a runway, on the other
hend, are directly under the flight path, so that the nolse level is fairly squal in
both cases. A4n exception to the equality of annoyance appears bo occur among &
small number of residents who live less than a mile from the sirport. In this case,
those living off the flight path were less intensely bothered by the airplanes. It
is possible, however, that chance clustering of other factors may have contributed

to this finding. Table 17 summarizes these data.

TABLE 17

ANNOYANCE WITH AIRPLANES BY AIRCRAFT SNL AYD CLOSENRSS TO DIRECT FLIGHT PATH

Aircraft Emergent NL

- 18 db 10~29 db 30+ db
Pirect ~ Off  Direct  Off  Direct Oif
Aireraft SNI  Overall Annoyance Path Path Path  Path Path Path
67-72 db No. of interviews « . » 160 80 523 160 80 L5
To HOTNET o o « o « o o 003 30% 29% 2% 16% 60%
Some Bother « + « « « o 34 35 38 3L L1 29
Great Bothers « o o » » 26 35 33 39 13 11
1004 TO0% 1004 I00% T00% 100%
73-78 db Mo, of interviews . . » O 20 2h1 Lo Lo3 20
Vo BOCLHET » o « o o + o =  20% BE T4 172 35%
Some BOther « o« o o 2 o = 35 L2 Lo 3k 35
Great Bothero s e » s ® - ).LS SO h3 h9 30
= T00% T00% T00% 100z 1002
79+ db ¥o. of interviews « » » O 0 67 0 623 L2
NO Bother * 8 s o 8 e+ - - ‘—m T- m E%
Some Bother o « « « + o - - 36 - 23 SO
Great Bothers o+ » o o ¢ = - 60 - 65 31
- < 1002 ~= 100% T100%



5. Type of Aircraft Cperation

No snalyses were actually made qf amnoyance under landing or take-off oper-
ations. In analyzing the actual acoustical measurements, it was found that there |
were only small differences in sountd levels of landing. and taeke-off operations.
Reasons for this finding are fully explained in Appendix A. Another reason for not
evaluating the significance of airplane operations is the finding that mést areas
represent combinations of all sirplane operations. It was felt, therefore, that
since the stimulus conditions were mixed, it would be improper to attribute overall

reactions to the separate types of operstions.
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'B. Overall Annoyance vs. General Attachment to Local Heighborhood

In the preceding section, the overall expressions of annoyance were correlated
with the various physical aspects of the airplane stimulus. In succeeding sections,
an effort will be made to evaluate the nsychological and social factors influencing

the formation and subsequent expression of these feelings of anncyance.

The first important humen element affecting overall ammoyance with airplanes
which will be discussed is the overall attachment of a person to his community. Th;f
intensity of the airplane disturbance as well as any other commnity problem must
always be viewed in the context of this overall attitude toward the local area. If a
person has very strong attachments to his residential communltJ, he is more llkely to
make allowances for the wegatlve aspects of the area and to make an effort to adjust
to these disturbances. Conversely, if he is generally unhappy about his neighborhood
for other reasons, the presence of intense airplane noise stimuli generally adds to

the overall dislike of the area, Our survey dsta clearly support these general

psychological findings.

When askeds". . .In general, how do you like living in this part of {(name of
city or county)s . »would you say you like it very much - that you like it a little
- or that you don't like ité", more than 70 percent of all respondents indicated
that they liked it "very wuch." Persons who were "no’qbc.*d:l'xez-ecI"t by airplanes, however
more often liked their neighborhood "vefy much", while persons "greatly bothered® mére

often liked it only "a little" or "not at all." Table 18 presents these findings.
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TABLE 18
OVERALL ATTITUDE TCWARD LOCAL AREA

Overall Annoyance ,
No Bother Some Bother Great Bother

Like very much « o o o o o 80% 78% 729

Like & 1ittlece o ¢ o o o o 13 16 20

Dontt 1ike v o o v o ¢« o« o 7 6 8
Mumber of interviews « o 1148 1237 1250

Even when the airplene noise level is controlled as shown in Table 19,

overall feelings toward the area and toward airplanes overhead are closely inter-

correlated.

Tt is noteworthy that the group reporting "no bother" always express

the greatest overall attachment, while the most disturbed like the area least.

Though the differences are generally small, they are statisticélly significant for

the most intense airplane noise levels, Likewise, the two deviant groups, "great

bother® under very low airplane noise, and "no bother! under very high plane noise

also follow this pattern. The former group likes its area less and the latter likes

it more.

TABLE 19
OVERALL ATTITUDE TCOWARD LOCAL AREA BY ATRCRAFT SNL

Aireraft SNL
50-60 db 61=-06 db 67-72 db . 3+ db
Yo Great No Grezt Mo Great No Great
Bother Bother BRother Bother Bother Bother Bother Bother

Like very much + + o 81% 79% 83% | 8l . 79% 77% 77% 69%
Like a little.s » « + & 12 21 12 g 13 16 18 22
Don‘t like « & 6 o & @ 7 - 5 . 5 8 7 5 9

No. of interviews. . Lo2 38 197 85 . 339 318 186 784
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.This pervasive relationship between overall attachment and airplane anncyance
is also reflected in Table 20 when frequency of air traffic and emergence_differences
ere most distinct. While the "greatly annoyed" and "moderately annoyed® reflécted
these differences the contrast is greatest among the "non~-bothered". 1In the areas
with lower airplane noise levels, where "frequency" differences were most significant,
and in the intermediste aircraft levels where an emergence effect was most pronounced,
the more intense the airplane stimulus the less likely a person was to like his area
very mich. In the intermediate areas with the highest emergence levels, 93% liked
their areas very much. This exceptionally intense local attachment is one of the

chance psychological factors which we previously said contributed to a lower overall

annoyance in these sampling areas.

TABIE 20

OVERALL ATTITUDE OF RESIDENTS MOT BOTHERED BY AIRPLANES TOWARD LOCAL AREA

BY FREQUENCY OF ATR TRAFFIC AND SELECTED LOW ATIRCRAFT SNL'S

Aircraft Frequency of Air Traffic

Aircraft SNL Emergent NL Overall Attitude High Low
50=-60 db - 18 db No. of interviews « o « o s » 117 158
LikeverymuCh.....--- m m

Like a 1ittle o o « s » « & 15 13

Don't 1iKes o o o o o o 2 » » 10 8

50-60 db 18-29 db No. of interviews « « + + » » 66 ' 63
TIiKE VEIy MUCHe o s s o o » o BE% 92%

Like a 1ittle o v 4 o o ¢ o 8 6
Don't 1ike. * * L ] » 9 * » * - 6 2 ’

61-66 db - 18 db No, Of interviews s « » o« o o L7 Lk
: : Tike Very MiCh. « o o o + « o 764 BLZ

Like @ 1ittle o o o » o ¢ o« 15 9

Dontt 1ike€e o ¢ ¢ o o ¢ o s 9 7

When askedstWhat would you say are some of the things you like about living in
this part of (city or county)?", the various anncyance groups generally named
similar things. The 'non-annoyed" group, however, tended to mention more often such

special factors as convenience of community facilities and social ties while the



ngreatly annoyed" more frequently were pre-occupied with the physical aspects of

the neighborhood. . .the healthy pleasant atmosphere, suburban environment, etc.

Only 1% of all annoyance groups said there was nothing about the area that

they liked. This very low comnletely negative answer, occurring uniformly in all
annoyance groups indicates that there are few "cranks" among our interviews. It has
often been suggested that a substantial portion of all complaints about airplanes are
made by "cranks" who have nothing else to do but write to the authorities. If this
"nothing liked" group is considered as composed primarily of "cranks," then it is
significant to note that only four out of every hundred people who actually complained
to the authorities also reported 'nothing liked". The overwhelming majority who

complained apvear to be quite loyal to their communities.

Table 21 indicates the kinds of things the various annoyance groups report they

like about their areas.

TABLE 21
THINGS LIKED ABOUT LOCAL AREA 1/

Overall Annoyance
No Bother Some Bother Great Bother

Convenience of location « « « « o LOZ L1g L%
Convenience of facilities « « + « U3 : L3 39
Social aspectSe o « o o ¢ o ¢ o o LS bl h1
General physical aspectSs o « « o« 53 55 57
Arez is quiet « o o o ¢ ¢ o o . o 17 18 16
Cheap rent - low €Xpenses . « « o« 2 2 2
Nothingliked.‘........ 1 1 1
Number of interviews. . . . . o 1147 1236 1248

1/ Percentages add to more than 100% because some respondents gave more than one
reasone
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As will be shown throughout this section, responses of the deviant groups cone
sistently reflect the general findings, réinforcing our confidence in the overall
analysis. On this question, almost 80% of the "greatly bothered! in the most distant
10-12 mile areas were concerned about the physical aspects of their surroundings,
and 22% of them mentioned that they liked the.general quiet of their neighborhoods.
In contrast, only L3% of the bulk of the respondents who were tnot hothered" by airs=
planes in these same distant areas mentioned physical aspects and only 13% singled

out the general "quiet" as an advantage of living in their area,

When asked:"how did you happen to pick this neighborhood to live in?", all
respondents gave essentially similar answers. Almost forty percent indicated that
it wasn't a personal decision, that they had no choice,or that it was an accident.
About one out of five mentioned convenience to their job, or general convenience
of the location, and almost one-third offered specific social or physical advantages

of the area.

Very few of the resiaents an'ticipateti dislike of any particular aspects of
their areas before they moved there. The annoyed groups, however, more frequently
expected some difficulty with non-aircraft situations. About one out of every four
people who were generally bothered by local airplanes had such forebodings while
only 19 percent of the "non-bothered® group had such expectations. O0ddly enough,
only about 1% of the "greatly annoyed" expected trouble from local airplanes, and
even fewer,“moderately‘annoyed" voluntarily mentioned airplanes, Most of the cone
ditions respondents expected to dislike involved problems of location, facilities,
kinds of neighbors, and physical aspects such as congestion, weather, mosquitoes,

dust, etc.

Mach has been made of the notion that people should expect intense airplane noise
if they move close to the airport. The fact is that few actually realize the conse=

quences of “their move until they have lived in the area a few months, It should also
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be recognized that about one third of the residents lived in their areas before the

airmports were fully developed.

Further indications of the very strong attachments most people have for their
neighborhoods are revesled in their answers to the duestion: "Do you like 1iving
here now more than you used to,or not as much?" Over LO% of all residents, regard-
less of airplane anncyance, said they "liked it better." About 20% of the "greatly
annoyed", however, in comparisén with only 15% of the "non-annoyed! stated that
they "liked it less." The "non-annoyed" who live under the most intense airplane

noise like the area even more than the average non~-annoyed person, while the "greatly

armoyed!" under low. aireraft noise like it less than the average'greatly disturbed ®

person,

When those who said they liked their neighborhood less wefe asked why, only 16%
of the "greatly annoyed" mentioned some aspects of airplanes, whilé 23% mentioned
other kinds of local noises. Only among the ngreatly aﬁnoyedﬂ who lived under the
most intense aircraft noise levels (a‘:ircréft SNL of 79+ db, and emergence 30+ db)
did the percentage mentioning airplanes reach as high as 38%., The failure of more
residents who weretgrestly disturbed'with airplanes to mention them woldmbarily on
the early "free answer" questions may be partly due to a difficulty in semanticse. In
our pretest interviews, it was found that some respondents didn't consider the airw
plenes overhead or at the nesrby airport as "anything around here that bothers or
annoys. s «". They considered sirplane noises and other aspects of airplane distur=-
bances as things outside the neighborhood,intruding themselves on the commnity.
Consequently, they didn't mention airplanes in the free answer stage because they
didn't think the questions referred to such matters. Another contributing reason for
such a low response rate is the possibility of suppression and repression. Since
airplane annoyance is very intense, resnondents may have been reluctant to discuss

the problem fully with a stranger or, unconsciously, they may have kept it in the
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back of their minds in order to evoid unpleasant feelings which would be stimulated

by such a discussion, This possibility needs further investigation to be verified.

In any event, the vast mejority of local residents do not feel that ‘moving from
the area" is their solution to the airplane situation. Only 39% of the “greatly
disturbed" and 30% of the "non-annoyance! group have ever a1t like moving away from
(their) neighborhood." Iven when incgme differences and home ownership are elimine
ated as possible deterrents to mobility, the bulk of the residents are strongly
#ttached to their neighborhoods and don't want to move. Respondents were first
divided by income class and then by home ownership and annoyance status, and answers
to this question tabulated. Of the "greatly disturbed" with incomes less than $6000
per yedr, 51 percent of the renters felt like moving and 35 percent of the home
éwners had considered moving. Of those "greatly disturbed” who earned more than
$6000 pér year, oﬁly Lk ?ercent of the renters and 39 percent of the owners wanted

1o move.

Reasons offered for wanting to move followed the pattern of reasons for dislikin

the area, and were largely pnrelated to the airplane situation.

When actual plans to move are considered, the number who have definite inten=
tions to leave the area amounts to less than 2% of all respondents -- 98% accept the
prospect of continuing to live with the various local problems.b only 10%,0f the
residents have ever made an actual effort to find another place to live and for a

variety of reasons only 1.7% had completed plans to move.
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C. Overall Annoyance vs. Non-Airplane Disturbances

The recent intensification of aircraft noise, accompanying tbe more frequent use
of larger four-engine airplanes, appears for many people to be the "straw that broke
the camel's back." Our survey findings clearly indicate that those residents who are
most Mgreatly annoyed" with airplanes were 3lready seriously concerned with other
traffic and human noises, and with such non~noise physical problems as flies,
mosquitoes, dirt and dust, dogs, weather, etc., even before airplanes became a ser~
ious problem. It is logical to assume that the previous process of accommodation
to the non-airrnlane disturbances required a major psychological effort, and that the
superimposition of the new aircraft situsztion precipitated a very intense annoyance
responses The heightened overall annoyance with airplanes is in part a reflection
of these pent-up reactions to the other dislikes in their nedighborhoods, and convers
éely, the introduction of intense aireraft stimli have probabiy rednead their

tolerance of other physical disturbances in the area,

It is probably no accident that airpianes have been singled out from all the
other physical problems to receive the brunt of the annoyance responses. In addition
to the "Johnny-come-~lately" aspects of aircraft noise, it is undoubtedly among the
most intense disturbancesband by connoting certain possibilities of personal danger,
it makes each exposure stand out clearly from the background of other problems. The
special factors that probably make airplane noise different from train, trolley or
locomotive noises will be fully discussed in the next section of this report.
Evidence that the non~airplane disturbances do contribute to greater airplane annoy-

ance will be presented below,

The second question of the interview asked the respondent, "to tell. . .about
anything around here that bothers or annoys you in any way. « «% No hint was given
of any particular type of disturbance, so that answers are completely free and

sponteneous. As & result of the criteria used in the overall coding procedures, one



"

- 67 -

is not surprised to find that annoyance with airplanes is repérted more often by

the "greatly bothered." Annoyance with other noises, and with non-noise situations,
however, are also greater for this groupe In contrast, more than three times as

many "non-annoyed" spontaneously report no dislikes about their local area. Table 22

summarizes answers to this question.
TARLE 22

KINDS OF TRINGS IN LOCAL AREA THAT BOTHER OR ANNOY RESPONDENTS
AS MENTTONED IN ANSWER TO SECOMD QUESTION 1/
Overall Annoyance

Ne Some Great
Bother Bother Bother

Fear of airplenes « « o s o o s s o ¢ v o 5 s == © 1% 11%
Airplane NoiS€e v o ¢ o s o s v o o 4 0 w44 = 5 30
QOther airplane complaints ¢ o « « » ¢ o o » o == 2 10
Traffic and other outside noise « « « « » » o 25 26 25
Human and other noiSe « + o s o « + » o +» » » 10 12 15
Disadvantages of location + o v & o o o o o & 7 8 10
Inadequate facilities « o » o o« o o ¢ ¢ o o o 19 23 26
Social problems = Class = I'8CEe o o o « « o+ 8 7 8
Obther physical aspects and

miscellaneous complaintSe « ¢ s « o o ¢ » o 38 L5 L8
Nothing disliked. v & v 4 o o o o u o = s o & 25 15 7

Number of interviewss « » o+ « o o » o » » o 1143 1234 1245

1,/ Percentages add to more than 100% because some residents mentioned more than
one annoyance,

It is significant to note in passing that of the small minority of deviant
ngreatly bothered" residents in the 10-12 mile control areas, about 53% were distur-
bed by traffic neise in comparison with only 31% of the "non-bothered" in these same
communities. Likewise, only 167 of the atypical group who were "not bothered® by
planes under the most intense airplane noise levels were amoyed with traffic noise
in contrast with 25% of the majority who were greatiy annoyed with airplanes in these

Jocalities.
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On the assumption that some respondents may have failed to mention airplane
noise on this early question because they were apprehensive of the interview situa-
tion, or falled to recognize that azirplanes were considered a local problem, or for
some other specizl reason, enswers to the first two direct questions about noise and
airplanes were combined with those reported above in Table 22 and analyzed further.
Theoretically, there are 85 additional opportunities in the other questions included
in the interview, when amnoyance with airplanes could have been indicsted. These
could also have been combined into an unduplicated tally of mentions of airplane
noise annoyance. Such & costly tabulation, however, would not be justified since the
net increase in accuracy is not likely to be more than L or 5 percent. Practically
all respondents who were annoyed with airplane ncise mentioned their feelings on the

first two direct questions.

On the basis of these combined tabulations, it was found that the contrasts
among eirplane annoyance groups were increased., The tgreatly bothered" consistently
are more annoyed both with other noises and with non-noise disturbances. As shown
in Table 23, 8L% of the ngreatly annoyed" were Bothered by airplane noise. Thé
remaining 16% are disturbed by fear of crashes, vibrations, landing lights and other
aspects of local airplenes. Likewise, 57% of the "greatly bothered" mention dislike
of ofher.noises and 67% reveal other non-ncise disturbances. In contrast, only 37%
of the "non-bothered" are trovbled by other noises and 57% by non-noise problems.
The interrelations of these annoyarices are even more striking. As Table 23 shows,
only L% of the "great bother" group said they were bothered by nothing in reply te
the three questions included in this tabulation, while 36% were bothered by all
three types of disturbances. In sharp contrast 28 percent of the ®jo bother" group
had no comnlaints, 50% had only single complaints about other noises or non-noise
situations. Only about one~fifth of the "po pother" group mentioned both noise and

non-noise problems,
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TABIE 23
KINDS OF THINGS IN LOCAL AREA THAT BOTHER CR ANNOY RESPONDENTS

Overall Annoyance with Airplanes

Percent Bothered By: No Bother Some Bother Great Bother
Adrplane noise ONlYe o « « ¢ ¢ o o o ¢ o o 0% 7% 12%
Airplane noise + other noise « « + « « ¢ 0 8 15
Airplane noise 4 NON=NOISE ¢ s « ¢ s s o o 0 9 21
Airplane noise + non~noise + other noise . 0 12 36
Total bothered by airplane noise « « o » 0% 353 BLE
Other noise only « « o ¢ o ¢ « « « + « o« o 154 14 29
Other noise + nOn"nQisec e 8 &+ & ¥ e & & o 22 18 h
Other noise s+ airplane noise « + « « + + & ¢] 8 15
Other noise + airplane noise + non=noise . 0 12 36
Total bothered by other noises « « « » « 373 L5% T3
Non—noisecnly.....¢-.-.‘..- 35% 23% 6%
Nonenoise + other noises « « « + v s » o« » 22 18- L
Non-noise + airplane nolse « +« . 4 « o o 0 9 21
Non~noise + airplane noise + other noise . 0 12 36
PTotal bothered by nonencise. « « « « » « 51% 529, &7%
Total bothered by nothing. « « « « + « o 28% : 16% Lg
1602 1602 1002

If the residents who are anncyed by airplane noise are further separated into
two groups accordiqg to the intensity of their annoyance a&s shown in Table 2, the
greater sensitivity of the most intensely annoyed becomes crystal clear. Almost half
of all residents who are "greatly botheredn by airplanes are "often" bothered by the -
plane noise itself, are also bothered by other noises and non~noise phenomena. About
704 of the‘"greatly amoyed" are "often" bothered by airplane noise, while only 30%

of the "mcderately anncyed® reportlsuch intense feelings about airplaﬁe noise.



TABLE 2L

INTERRELATIONS OF ENVIRONMENTAL DISTURBANCES

BY INTENSITY OF ATIRPLANE NOISE ANNOYANCE

Overall Annoyance
Some Bother Great Bother

Plane Noise Bothers Oftens

Total mumber of interviews. « o« « ¢ + + » o » o o 81 520
Plane noise only HotherSe o« o o « o « + o « » o o« 17% 1L%
Plane noise + other noise bothers . « + « + « « » 19 21
Plane noise + none~noise bothers + v o« &+ + &+ » » «» 19 19
Plane noise + other noise + non-noise bothers . . LS L6
All I‘espondents. @ O ¢ ° 2 8 ¢ & & * s 2 o m IOO[O
Plane Noise Bothers Occasionally
Total number of INterviewWsSe « o o« o o« ¢ « s &« o o lzl . 222
Plane noise only botherse « « o = 5 o s o s » » » 16% 17%
Plane noise + other noise bothers « « » s « + » & 28 30
Plane noise + non-noise Hothers ¢ « « s« s o s « & 26 14
Plane noise + other noise + non-noise bothers . . 30 39
All respondents. . ¢ @ . - . . » . * . » @ . IOO;O iao;o

In addition to the mere mentior of non-airplane annoyances, the intensity of
such dislikes was also coded. Not only are the t"greatly annoyed" more frequently
bothered by other noise and non—noisé disturbances but their intensity of ammcyance
with these non-airplane phenomena is consistently greater. While 31 percent of all
residents who are fgreatly annoyéd" by airplanes are intensely troubled by non-noise

disturbances, only 21 percent of the "no-bother" group report such intense dislikes.

It shovld have been mentioned earlief that the dbjective Background SNL's of
all airplane ammoyance groups are fairly equal, Differences in response, therefore,
are largely psychologiczl and, as will be shown in Table 26, even the non-annoyed
frequently remort the presence of 2irnlane noise in their close areas but say it
doesn't bother them. Table 25 shows how the daytime Background SNL's are about the

same for all annoyance groups.
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TABLE 25

DAYTIME BACKGROUND SNL's

Overall Amnoyance

No Some Great

Background SKHL's Bother Bother Bother
32 b OF 1E35 o ¢ ¢ o 5 o o o o s s s 2 0 o = 2% 1% *
33-36 dbc L ) ¢ o o . . a & ¢ & & A & & o @ 8 7 h
37")40 dhe o Vo « 2 2 e &+ e s s s e s 2 0+ @ l}J, 10 lO
hl“hh dbo e @ B 8 & & s 2 2 2 4 2 s 2 s v ¢ @ 2h 28 32

Sub-total - Reletively quiete o o » o o « » LO3 L5% Leg -
hs-h& dbt s ¢ & ¢ W 8 + 0 8. & @ « & s 2 @ 15% 21% 22%
h9"52 dbo * % 9 e e B 6 I+ B 4 & s & A * 2 » 0 20 20 22
53+dbcioncnuoo-ooaco'oo' 17 13 10
" Sub-total - Relatively RoiSye o « « o » « o 523 5.2 L%
Mumber of inbterviews « + » « « « « » o o 1148 1237 1250

# Less than 0.5%.

Although the number of residents who voluntarily mention airplane noise as oné
of the kinds of noise present in the area increases as the level of airplane noise
increases, the pefcentage who are bothefed by the noise remains fairly stable. In
pfactically every type of area, the proportion of "no bother" who even mention the
presence of airplane noise is less than the comparable '"great bother™ group. This
is to be expected in the lower airplane noise levels, since there is no compelling
reason to mention airvlanes when they are not actually very noisy. In the higher air-
craft SNL's,however, where emergence is greatest, slmost 2/3 of the deviant group
who are'not bothered" by asirplanes are aware that they are noisy...bhis indicates
comparable ability to_réport the presence of aconst&naistimnli. -The "greater bother-
ed? under very low airplane noise levels (50-60 db) are undoubtedly more senstitive
to noise in general, About 60% of them mention airplane noise and practically all
are bothered by it. This group had mentioned earlier that they especially liked the
general quiet of their areas. Table 26 summarizes the feelings of annoyance with

airplane noise in response to the first direct question about "noises in the area.”



PERCEPTION AND ANNOYANCE WITH ATRPLANE NOISE BY TYPE OF ATRCRAFT STIMULI

TABLE

26

overall Annoyance Groups c/

Some Bother

Great Bother

Naytime .Frequency
Aircraft Tmergent of
' SNL NL Alir Traffic
g0-60 db - 18 db Figh
Low
18-294db High
Low
6l-66 db - 18 db High
Low
18=29db Both
67=72 db - 18 &b Roth
18-29¢b Both
30 4+ db Both
73+ db  -29 db B/ Both
73-78 db 30 + db Both
79 + db 30 4+ db Both
A1l interviews

g/ Represents only 30 casess

No Bother
Planes Bothered
8% 0%
5 0
Wba/ o
27~ 0
28 0
9 0
23 0
22 . 0
L1 0
S0 0
39 0
62 0
65 0
314 0%

31%
23
66
Lh

27
30
50
28
57
63
65
65
85

56%

65%
33
57
56

56
71
60

53
75
8l

82
87
20

83%

Wention Percent Mention. Percent Mention Percent
Planes pRBothered Planes  Bothered

91%
100
75

80

93
80
81

88
87
85

90
90
89

89%

§/ Tncludes 67 cases from the 79 + db category and 281 cases from the 73-78 db group

plane stimulus-annoyance category.

who are bothered by them are shown in the adjoining column.

¢/ |Mentions of airplanes are expressed as percentages of all respondents in each air
Of those mentioning airplanes, the percentage

Of those residents who are bothered by airplane noise, the "greatly bothered" are

more intensely annoyed by the noise itself,

Of the "greatly bothered" who were

disturbed by airplane noise, about 56% said they were bothered frequently while only

30% of the "moderately bothered" reported frequent airplane noise amnoyance.

Since more than half of the "no bother" group actually live in noise areas, it is

not surprising that 25% mention traffic, commercial or industrial outside noises. It

is significant, however, that only 25% of the residents who are "not bothered" by

airplenes are bothered by traffic noises, compared with LOZ of the "greatly bothered
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group who live under comparable conditions. It is also important that while about
the same number of all amnoyance groups mention human and other noises, a higher

proportion of the "greatly annoyed" are bothered with these other noises.

Table 27 summarizes the percentages of each annoyance group mentioning these
noises on the first direct question asbout noise., Percentages differ from those shown
in Table 23 because some respondents not mentioning airplane noise on this question

did so on the following question and are included in Table 23.

-

TABLE 27
PERCEPTICN AND BOTWER WITH DIFFEKENT NOISES

Overall Anncyance
No - Some Great
Bother Bother Bother

Mention airplane NOiS€e + ¢ s o s o ¢ o o + o 31% 564 83%
Bothered by airplane noise. « + + « o« » + « » 0 22 7h
Mention traffic NoiSe « v o e s ¢ o ¢ « » » o 12% 70% 67%
Bothered by traffic noise « « « « ¢ » ¢+ o » «» 25 30 Lo
Mention human noise ® & 8 8 * 5 5 % & 2 » 5 @ 39% h?% }.Ll%
Bothered by human NOLS€ o 4 + « s » = o » » » 9 13 16
Mention other noises 1/ v ¢ v « o o » o » « « 283 32% 29%
Bothered by other 1oisess + « » s # o « » » » 11 13 17
Number of interviews. » » s« » « + s o o o » 1148 1237 1250

1/ Includes such unusuwal noises as gsrbage cans, fire trucks, drunks, dogs, etc.

The grester sensitivity of the %greatly annoyed!" to the perception and anncy-

ance with physical disturbances has been fully demonstrated in the preceding analyses.

" That this overall intensity of annoyance also distorts the perception of the kinds of

local aircraft operatiohs will next be shown.
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When asked : "In general, do the plénes seem to fly over this area very often,
fairly often or only occasienally?", 90% of the "greatly annoyed" answered often -
while only 55% of theMnon-annoyedtand 73% of thetmoderately anncoyedtgave the same
- answer. The sample design of course equated the frequency of exposure in all

-altitude~distance sampling areas. Table 28 presents these findings.
TABLE 28
PERCEPTICH OF FREQUENCY OF FLIGHT

Qverall Anncyance

Respondent Says ' No Some Great
Airplanes Fly Overs Bother Bother Bother
Very Of'_ben‘ ® ® & 6 ® @ & & & E &8 4 & s & & o 21% 32% 59%
Fairly Often. ® & ¢ 9 & 5 &6 ¢ & 4 &8 € & 2 o & 32}. ) . Li.l 31
OccaSionally. e 8 & & 6 » ¢ @ & 8 6 & ¢ o o @ b,s 2? 10
Number of interviewse o « « « « ¢ « « s « o« 1148 1237 1250

When asked:'"when the planes do pass here, do they ever fly very iow?", 91% of
the'greatly annoyed" again said "ys.as"r compared wifh 31% of the "noneannoyed,"” Under
every kind of airplane noise situation, perception of the altitude of the planes is
closely related to the overall annoyance; Over BOZ of the "greatly annoyed" living
10 t5 12 miles away say "Planes fly very low," while only 20 to 25% of the "noh—anhoya
ed" in the same areas .gave this znswer. Conversely, less than 60% of the "non-annoy-
ed® living close to the sirport where planes are seldom more than 600 to 700 ft. high,

say "planes fly low."



TABLE 29

PERCENT SAYING PLANES FLY VERY ILOW

Frequency ‘ Overall Annoyance
Aircraft Naytime of No Some Greab
SNL Emergent NI Alr Traffic Bother Bother Bother
50-60 db - 18 db High 2Lz 37% 824
Low 20 L8 83
18«29 db High 39 L7 71
Low 1L 56 100
61-66 db  ~ 18 db Bigh 19 L2 80
Low 15 L1 86
18-29 db Both 27 L6 9l
67-72 db - 18 db Both 30 70 73
18-29 db Both 35 . 65 92
30 + db Both L1 63 90
73 + db - 29 db ~ Both h2 67 92
73-78 db 30 + db Both L5 69 N
79 + dd 30 + db Both 21_ ‘ éz_ 92
A1l interviews regardless of 31% 60% 91%

airplane situation

0f those saying nlanes sometimeéldo £1y very low, the following question was
also asked: "Do they fly very low practically always, fairly often of only occasione
ally?" Showing the same type of distortion, almost 60% of the "greatly annoyed" said
noften," while only 20% of thef non-ammoyed” gave this answer, Again it is interesting
to note the deviant groups. About a third of the "greatly annoyed” 1ivﬁn§ in
distant areas say planes fly very low "often", In the close areas as many as 57% of
the "non-amoyed" compared with 67% of the "greatly amnoyed" living in the most

intense airplane situation said "often,t



TABLE 30

PERCENT SAYING VERY LOW FLYING PLANES PASS OFTEN

Frequency Overall Annoyance
Aircraft Daytime of No Some Great
SNL Emergent NL Air Traffic Bother Bother Bother
50-60 db - 18 db High 0% 27% 35%
Low 0 10 Lo
18~29 db High 12 23 20
Low 0 21 35
61-66 db - 18 b Eigh 11 15 50
Low L3 18 16
18-29 db Both 7 30 27
67-72 db - 18 db Both S 6 50
18-29 db Both 20 27 » L8
30 + db Both 1k 39 58
73 + db - 29 db Both 21 31 6l
72-78 db 30 + db Both . 35 30 57
79 + db 30 + db Both - 51 o b2 67_
All interviews 20% 29% 57%

The projective type word-associétion and sentence-complgtian answers also
demonstrate the higher sensitivity of the "greatly annoyed" residents. Although the
word-association cuestions ususlly evoked more critical comments azbout airplanes
among the "greatly annoyed," the numbers of critical responses.were small, The
sentence-completion questions were generally more successful in differentiating
cirtical attitudes, In answer to the phfase: "Airplanes are. . . o, 61% of the
ngreatly amoyed! said "noisy" compared with only 13%>of the '"mon-annoyed" and 34%
of the '"moderately bothered® groups. Another 123 of the 'greatly aﬂnoyed" offered
'such criﬁical commenté as, ndangerous® or "too low" compered with 7% of the "non-

annoyed. 1t



D. Special Facbors Which Intensify Annoyance with Airplane Noise

In the previous section, it was suggested that aircraft noise is singled out
from among other local physical disturbances for the most intense annoyance reactions.
Some of the reasons why adjustment to aircraft noise is more difficult than to other

physical disburbances will be discussed in this section.

The first obvious reason is the generally higher level of airplane noise in the
close areas. Although average daytime background SNL!'s seldom rise as high as 53 db,
airplane SNL averaged over 80 db in the close areas whenever planes passed overhead,
This higher noise level sticks out "like a sore thumb" and seriously interferes with
many activities. When all respondents were askeds "In what way does airplane noise
bother or annoy you?!", twice as many "greatly bothered" mentioned interference with
sleep, rest, work, study and concentration. They also more often felt that the
character of the airmlane noise waé annoying -- "It's a screeching noise," "The roar
ris terrifie," nTt's like thunder when they go over" -- are some of the commeﬁts. The
nmoderately annoyed" more often complained about the "flicker of their TV picture.n
Interference with conversation, radio and television listening was also frequently

mentioned by all groups.

While fewer neople were annoyed by traffic and other noises, the kinds of
activities which were dispurbed are similar to those szlready discussed in connection
 with aircraft noise. Over L0 percent of those bothered by traffic noise mention
interference with sleep,~while less than half as many say it interrupts conversation
or radioc or TV listening. Tablg 31 indicates the various activities disturbed by

airplane and traffic noises.
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TABIE 31

REASOMS FCR ANMNOYANCE WITH ATRPLANG AND TRAFFIC NOISE

Lirplanes Traffic
: Some Great Mo Some Great
Interferes withs Rother Bother Bother Bother BRBother
Sleep, rest, relaxation. + « « « « o » 20% 39% 48% 414 Log
Hearing 78d310 O TVe « ¢ & o ¢ ¢ o o 39 37 18 21 13
Conversa’bion D I I 25 26 12 17 11
™ picture s 5 8 ¥ & ® e & & ¢ ¢ s o @ 17 11 - - e -
Work, housework, study « « ¢ ¢ « « « « 3 6 6 6 8
Number of interviews « + ¢« o s « o 272 919 287 376 Soly

In 37 percent of the interviews with "greatly annoyed" respondents some noises
were' reported as bothersome while other noises were not. In most cases, the airplane
n§ise was the bothersome noise, "Moderately annoyed persons reported such differente
ial noise reactions in 299 of”thé cases, while only 17% of the' non-annoyed'mentioned
such divergent responses. When asked directly: "™fhy is it that (one) noise seems to
bother you and (the other) noise doesntt?", the largest number said the bothersome
noise "is louder”. A somewhat smaller number said it interferes with some particular
activity and a fourth of them mentioned fear of crashes as the reason for greater
annoyanée. The noise which was not anhoying, on the other hand, was generally cone

sidered necessary or pleasant or one to which the respondent was already accustomed.

Aside from the intensity difference, why is it that more péople are able to béu
come used to such moise as rumbling traffic and screaming children than to airplanes?
While our interviews provide some direct information on the dynamics of adaptation,
additional depth interviews are needed tﬁ document our hypotheses. We suggest some
of these hypotheses in this report, however, because they tend to integrate a number

of our findings which will also be presented.
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Tt is necessary first to try to understand what is commonly meant by "becoming
used to" a noise. Most people probably mean that after a period of time they fail
to differentiate among the variety of sounds that constitute the overall ambient
noise level, They know that there is a nearby street with heavy traffic or children

who make noise as they play and after a while they accept these sounds as inevitable.

AThe secret is that they can relegate to the role of background all of these various

noises. The meaning or source of each noise is clear and unchanging, and, therefore,
does not have to be consciously identified each time it occurs. The road is a fixed
distance from the house, and each usual rumble of a truck or drone of a car connotes

an unvarying message of passing traffic. After a while it appears that a process

analogous to psychological fatigue may set in, in which a person actually may cease

to respond conscionsly to the noise or even be awsre of its presence.

Airplane noise, however, differs from traffic noise in severagl important aspects.
Tn addition to the higher intensity which has already been demonstrated, airplane
noise usually fluctuates more widely over a considerable range of intensities and
other auditory characteristics. Since airplanes do not fly over a fixed track or
even within the narrow confines of a street, the type of operation -- landing, take-
off, circling or cruising -- the type of plane, its pay load, atmospheric conditions,
pilot technique, etc., will determine the unique sound characteristics of each

passage.

If a person is unconcerned with the great variety of air operabions which are
connoted by these variations in sound stimulus, he may still relegate these different
airplane noises to the general background and ignore each separate airplane passage.

But, ‘if an element of fear of crashes exists, it is very difficult to submerge the

individual noise experiences. Each passsge of an airplane may represent a potential
threat, and regardless of the number of previously experienced safe flights, each
different airplane noise must be analyzed to determine what the plane is doing and

vhether this is going to be a potential hazard... It is our belief thet this constant
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tension—provoking process of identifying the meaning of different airplane sounds is
the most important factor which differentiates airplane noise from other noises.

Fvidence supporting this belief is presented below.

Direct or indirect expressions of fear of crashes are reflected in comments by
80 vercent of the 'grestly bothered! and by almost 2/3 of the tmoderately disﬁurbed“
persons. About & out of every 10 "greatly bothered" directly admit their fears, while .
only 25 percent of the moderately disturbed" directly state that they are afraid of
possible crashes when they hear an airplane coming toward their house. Table 32
indicates the very high correlatiocn between fear of crashes and intensity of overall
annoyance. No direct expressions of fear are shown for the "non-annoyed", because

the presence of such comments usually placed a person in an "ammoyance category.®?
TABIE 32

PERCENT OF RESPONDENTS MENTIONING FEAR OF CRASHES IN ANSWER TO SELECTED KEY QUESTIONS

Overall Annoyance
Some Bother Great Bother
Percentt Cumlative Percent Cumulative
Indicating Percent of Indicating Percent of
Fear on Bach Unduplicated Fear on Each Unduplicated

Content of Questions Question Respondents Question Respondents
Present dislikes about area . . » - 13 : 1% 11% 11%
Noises heard in area - kinds of

DOLHEre » o « « o o o o o s o o 10 11 33 35
How do you feel about planes? . » 20 22 Lo ‘ 58
Importance of airplanes « + « + & 2 23 _ 2 59
Reaction to closing Newark

ALrport « ¢ o o v 0 0 0 0 0w L 25 6 60
Subtotal-Direct expressions of fear 25% 607
Present attitudes about flying. . L8 31 53 . 17
Necessity of having airports :

near city o « o+ ¢ o ¢ ¢ ¢ 0 0 o 23 38 33 20

; Subtotal-Indirect expressions of fear égzb | 207

Subtotal-not expressing any fear 313 20%
Total all respondents 100% 100%

imber of lnterviews 1237 1250



Tt is interesting to note that fear of flying itself is still quite widespread
among the general population. Thirty-eight percent of all residents who are definitel;
"not bothered" by airplanes flying over their area, are nevertheless fearful of flying
in.a plane themselves, While L8% of the "moderately annoyed" and 53% of the “"greatly
annoyed" mention such indirect fear of airplanes, it is clear that the mere mention of
such anxieties about flying is not necessarily indicative of fears of possible crashes
into one*s own home. A person who is afraid df flying, however, probably is more
likely to develop fears of local crashes when he hears of such accidents elsewhers.
Likewise, 19% of the "not bothered" group, while not necessarily fearful of crashes
into their own home because they usually live some distance from the airport, felt

that having airports close to populated cities was a definite hazard.

The dramatic impértance of fear in aggravating overall aifplane annoyance is
again emphasized in the responses of the deviant groups. Although only 33% of all
ngreatly bothered"lexpressed fear of crashes in reply to the first direct question
gbout noise, 75% of the ‘greatly bothered" in the distant areas expressed such fears.
This group also more often complained about.interruptioﬁ of sleep., It is also
interesting to find that more of the "greatly annoyed" 1iving in the intermediate
airplane noise and emergence areas (airplane noise 6£7-72 db and emergence 18-29 db)
are fearful of crashes than respondents living under equal airplane noise but higher
noise emergent conditions (30 db +)s. This is probably another one of the chance
psychological factors contributing to the greater anncyance we earlier noted among

this intermediate emergence group.

Further indications that fearful persons find it difficult to.become accustomed

+o airplane noise over even long periods of time will be presented in the next section.
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E. The Effects of Time on Adaptation

Tt has been séid that people will become accustomed io airplane noise just as
they have become "used to" train and automobile noises. It is said that airplane
noige is a new exberience and that with the passage of time people will learn to
accept it. Our survey results clearly indicate that even after 15 or more years of

_exposure, time has not automatically reduced airplane annoyance. .

On the contrary, our survey shows that more than other groups, those who are now
ngreatly bothered" have lived longest in their present areas, have previously resided
a long time in other communities which they felt were noisy, that the previous source
of this noise was more often airplanes, that they more often worked at jobs which
they considered noisy ard that they more often describe their present areas as noisy.
All of these findings indicate that prolonged exposure does not necessarily reduce
annoyance if other psychological factoré such aé fear of crashes are present which
prevent the submergence of aircraft noise into the general ambient noise complex. On
the contrary, those residents with the greatest past exposure are the most annoyed

persons because the additional exposure has meant more fearful exveriences.

As Table 33 shows, those mow "greatly bothered" have lived in their present afeas
longer than the '"non-ammoyed" group. In order to be sure thet unequal age differences
were not confounding the analysis, all persons under L0 years of age were separated
from those 4O years or more. The differences again are especially significant among

the older persons but even among the younger group, the variations are consistent.



TABLE 33

LENGTH OF RESIDENCE IN FRESENT AREA BY OVERALL AIRPLANE AMNOYANCE

Under LO Years 10 Years or More
No Some Great No Some Great
Length of Residence Bother Bother Bother Bother Bother Bother
-6m0nths...o-..-.... 10% % 7:/‘; 7% h% S%
6 months to 1 y8a8r v « o o o « o » 5 7 S L 3 3
1year to 2 YEArSe ¢ o o+ o ¢ « o o 1l 13 9 6 5 5
2 years to 3 y€ars « « ¢ « o » o » 10 10 9 5 5 6
3years to 5years o o ¢« « ¢ o o o 1l 15 13 10 9 9
5 years to 10 yearse « « ¢« ¢ » + o 20 17 22 20 16 18
less than 10 yearse » « + « o 0% 4 853 52% L2% L%
10 years to 15 years « + o s« o o o« 1l 7 12 11 12 1k
15 years and 1ongers « ¢ ¢ 5 o o o 22 2L 23 37 L6 Lo
10 years Or mores « « » ¢ o o 333 313 357 354 582 TLZ
Number of interviews « « o o » 595 630 566 553 607 68l

Although only slightly more "grestly bothered" say they formérly iived in noisy
neighborhoods, 60 percent of them lived in these other noisy areas more than ly years,
while only 53% of the "non-annoycd" lived there that longe. Even though tfaffic and
hﬁman noises represented the vast bulk of previous noise experiences, 15% of the
ngreatly botheredt compared with only 9% of the "non-annoyed" reported airplane noise
as present in their former neighborhoods. This is a significant difference and
further emphasizes our contention that living with airplane noise over longer

periods of time does not necessarily reduce anncysnce.
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TABLE 3h

REPORTED NOTISE EXPERIENCES IN FORMER MEIGHBORHOODS

Overall Annoyance

Reported Noise Level No Some Great
Of Former Neighborhoods Bother Bother Bother
Veny noisy. ® s o & s+ 6 2 + s e 4 & & e s o @ 17% 18% 19%
Fairly NoiSy¥e o ¢ o o o ¢ o ¢« o o o o o o o o 17 19 17
SUthtal - noisy. ¢ & o & @ e ¢ * o o o @ 33% ) 37% 36%
All . q.‘liet * * * L 4 * . LN ) * * - ] * . . . . L 4 60% 55% 58%
Never lived QlSeWhere 2 2 4 & w s 8 @2 e e e @ 6 8 6
Subtotal = quiet' » 3 8 » 8 6 s a4 o e o & » 66% 63% EEN
‘Number of interviews. . . + + ¢« » o o » o o 112 1210 1219

Renorted Duration
Of Woisy Residence

- h years ® & o 8 & o o6 s 4 6 a4 & s s e ¢ ¢ ¢ h?% 'h9% ho%

h—lO JedrSse o o e L I I A 25 25 28

10 + years. * & 2 & » o s e » ; e o 2 4 8 s e '28 26 32
Number Of'interViews' s % o 2 2 v v & ¢ » = 372 hh3 h32

Reported Kinds of Roise
In Former Residence

Airplaneo s o & » s ¢ o @& » e ¢ o & & " D> 9% 12% 15%
Traf'f ic L ] . - . »* » L » * . * L] L] - . & " L d * 7u 71 71
?egple » * L ] » * Ll * » * * L d * * » 1 'l - - v * 39 36 39
Other L 3 * ) . » - L] L 3 L] L] » * * * * [ 2 . A d - * * 15 20 21
Number of interviewsSe o + ¢ o o o ¢« « « » o 377 LL8 L27

Greater exposure to noise while on a job also fails to reduce annoyance with
inténse airplane noise. While about an egqual numbef of all annocyance groups report
that they have been exposed to noisy working conditions &bout the same length of
time those "greatly bothered" by airplanes also say that the noise at work bothered
them more often. They also report more of ten that the source of noise especially on
previocus jobs was inside méchinery indicating that the level of noise was probably

more intense. Yelt, the greater or more intense experience with noise in other
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neighborhoods and on their jobs did not reduce their annoyance with airplane noise.

Table 35 indicates the comparative experience with noise on the two most recent jobs.

TARLE 35

EXPERTENCE WITH HOISE NN REGULAR JOBS -

&+ Present or Most Recent Job B

Qverall Annoyance
No Bother Some Bother Graat Bother

Noise Level

Very NoisYe o« ¢ » o o s o o o o o 23% 2L3 233
Pairly NoisYe o o o o » o o o+ o 26 27 25
Fairly quiete o o ¢ o v ¢ o o » o 35 31 3k
Very quicte » o o « o ¢ o » o +» o 16 18 18
Number of interviewss « o « « » 872 967 958
Noise Bothers '
VerymuCh.oao¢0-000t¢ 7% 7% 9%
Alittles o = 4 ¢ ¢ 2 ¢ o ¢« ¢ ¢« o 23 29 34
Not at @lls ¢ v ¢ ¢ ¢« o ¢ o ¢ o o« 10 6L '56
Mumber of interviews. o o ¢ o o L23 L87 Lél
Kinds of Noise
Inside Machiner¥e + « o« s o o » o« 20% 2hg 22%
Usual outside + 4 o « o ¢ » » + « 16 13 12
Unusuel outside e 8 & e 2 & e e S 7 6
OffiCe.'.‘o-'.o.....- S é ).L
Airpl&ne.....-.......B 3 3
Human.‘¢.,.......... 8 10 9
Miscellaneous « « o v ¢ « « v ¢« ¢« 2 2 3
Don't remembers o o o o « o o o o Ul 35 L1

NumBer of interviews. . .V.T. . he3 hg3 439
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TABLE 35 (CONTINUED)

EXPERTENCE WITH NOISE ON HEGULAR JOB

B, Other Noisy Jobs

Overall Annoyance
Ho Bother Some Bother Great Bother

Ever Had Other Noisy Job

YES ¢ ¢ o 2 s 4 5 % 5 2 2 2 & » 22% 25% 25%
NOw o ¢ o o 2 3 2 o 0o % s 2 5 » 56 hB 52
Never had other 30b « 4+ « » & » 22 27 23
Number of interviewss o » o 868 963 958

Noise Bothers

Very MICh & o« o o v o « o o « o 6% 12% 133
Alittles o o o o o ¢ « ¢« « o 3k 39 36
Not @b @lle o« « o ¢ o » ¢ « o 59 L7 51
Dontt remembers » o ¢« & = ¢ 2 » 1 2 #*
Number of interviewse « « + 188 2l ' 225
Kinds of noise
Tnside MACHRINeIYe o « ¢ ¢ « o o L4B8% - 53% 57%
Usual outsSide o o « ¢ o a » o 20 1L 18
Unusual outside ¢« « & » ¢ « ¢ « 13 17 17
OffiCCe o o v o« « o« s ¢ « o o & 10 6 7
Airplane.......o.... 6 7 S
Human o+ ¢ e« « o« s« ¢ 2 « s s » @ 17 15 10
Miscellanetmsl. e 8 ¢ @& 9 » 2 e 6 : 8 6
Number of interviewsSe » « o » 168 23 221

# Less than 5%

When asked : "Mfhy is it that the noise bothers you (or doesn't bother you)?", the
ngreatly bothered" who were annoyed by work noise most often enswered, "It makes you
NErvous...scares the pants off youe.e..it brezks your nerves," The next most ffequent—

1y given reasons were interruption of work or special intensity or character of the

. nolse. Of those not disturbed by noise at work, from 60-70 percent merely said they

became "used to it."® Reasons for becoming "used to it" were: "Too busy to notice,

it was part of the job, you had to accept it...not nervous...trained to ignore it,.."
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Other surprising results of the effect of previous noise experiences are the

apparent distortions of perception of noise levels.

Although the present overall

ambient SNL!'s were fairly equal, the “greatly ann.o:,ﬂar.lfl it will be remembered were

most bothered by other local noises.

They also tended to describe their areas as

moisiest. More than half of them said their present local areas are noisy, while

only 35% of the “non-anmoyed" and )% of the "moderately disturbed" gave this

answer. Tsble 36 summarizes the characterization of the present overall noise

level.

TABLE 36

REPORTED OVERALL AREA NOISE LEVEL BY OVERALL ANNOYANCE GROUP

Reported Overall Area

Noise

Very noisy. « o « ¢ + « .« .

Fairly noisy. » « « -

Fairly quiet. . . . . .

Very quiet. . . . . .
Subtotal «~ guiet. .

Number of interviews.

Overall Annoyance

No Some Great

Bother Bother Bother

12% %2% gl%

23 2

35% 114 F?I%

Lé 42 37

19 ] 9

853 To% 553
1148 1237 1250

In an effort to determine the influence of past experiences on the above

present judgements of area noise levels, all persons who said they used to live in

noisy neighborhoods were separated from those reporting only quiet previous resi-

dences or never having lived elsewhere.

According to general findings of past research on such diverse modalities as

olfaction, weight, size, aesthetics etc, the more extreme a previous sensory ex-

perience, the less extreme a current experience is likely to appear.

It would follow,

therefore, that respondents who reported living in other moisy areas in contrast

with other respordents should gemerally judge their present area noise levels as

being quieter. Yet, wé find the opposite is true for respondents who are Mgreatly
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bothered" by local airplanes, dispite the fact that the actual ambient SNL’s are
substantially the same for all annoyance groupS. While the tendency to distort
present noise levels is greatest among older persons, the difference is still sub~
stantial for younger persons.
TABLE 37
- REPORTED FRESENT AREA NOISE RATING
BY RESPOMDENTS WHO SAY THEY FORMERLY LIVED IN NOISY AREAS

Under LO Years 10 Years or More
Reported No Some Great No Some Great
Present Area Noise Rating Bother Bother Bother Pother Bother Bother
vem misy' » » » » » i . 1 4 . * * 6% 6% 12% loldo 10% 16%
Fairly NOisys o » + « » o o v « o 28 2l 3k 16 27 29
Noisy . L * ’ . . L4 L4 * . * " m% 36% m% %% w% Es%
Fairly quiet. « o ¢ = ¢« s ¢ » « » L6 50 L3 Lo L3 L3
Very quiete « « + o o v o 0 s o o 20 20 11 25 20 12
 Number of interviews. . . . . . 206 237 196 171 209 233

There are several possible explanations for the apparent reversal of the exe-
pected arichorage of judgements. ﬁbr one thing, previous experiments with anchorage
of judgement phenonoma have usually dealt with fairly simple unitary stimuli.
Secondly, the reference stimulus | is usuvally qf comparable magnitude and presented
only a short interval before the test. judgement is made. When the reference stimu-
lus is much greater or much smaller than the test exi:erience s past findings indicate
that there is little anchorage.

In this study there is no control over the magnitude of the reference experiénce;
Reliance is necessarily placed on the memory of the respordent and since a number of
years generally have elapsed before the test judgement, it is possible that a memory
factor may also be involved. An even more important factor, however, is likely to
be the first reason cited. Unlike a pure tone, weight or simple shape of an object
which are generally used in laboratory experiments as the reference stimuli, neighe-

borhood noise espeeially aircraft experiences are much more complex. In such
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complex phenomona, 1% has préviously been reported that anchorage also ceases to

operate. 1/

An even more conclusive test of the influence of prolonged exposure on adapta-
tion to airplane moise is afforded by the 248 respondents who never lived elsewhere,
but have grm'm up with the noise in their areas. It should follow from the Yautow-
matic adjustment with time® hypothesis that those who have never lived elsewhere
should be less annoyed with airplanes than other respondents who have lived else=~
where. Yet, the tendency is just the opposite; while 28% of the residents who never
. 1lived elsewhere report "no bothert, 32%' of all other respondents were in this
category.  While the small mmbers imvolved make this difference a statistically
insignificant one, it is :hnportant to note tﬁat the direction of the difference is

contrary to what would be expected on the basis of the "automatic adjustment" thesis.

It is also consistent with our other findings to note that the Unever lived
elsewhere" group also overwhelmingly rate their areas as noisier if they are “greatly
bothered" by airplanes. This distortion occurs dispite the fact that actual back-
ground SNL's are lower for the "greatly bothered*. Table 38 compares the actual

background SNL?'s and Table 39 shows the reported area noise ratings.

1/ Hulda McGarvey, ArchePsychology #281, 19L3
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TABIE 38

ACTUAL BACKGROUND SNL'S FCR PERSONS WHO NEVER LIVED ELSEWHERE

Backggound SNL

w32 dbe < . 4 o 4 s
33-36 db. . . . . .
37edi0Odbe o+ ¢ 4 . .
bleldy dbe o 4 v .
Subtotal quiet .

s @ 4 =« =

h=li8 db. & . . . . . . e
ho=52 db. . . . . « . . .
53 4+4db .+ . v v o .

“Subtotal noisy. . . .

Number of interviews .

Overall Annoyance

No Bother Some Bother Great Bother
-3 1% -3
6 6 2
3 2 6

14 23 28

% 322 362
29 31 31
15 g 27
31 28 6
5% )34 054
68 97 83
TABIE 39

PRESENT AREA NOISE RATING FOR FERSONS WHO NEVER LIVED ELSEWHERE

Reported
Area Noise Rating

Very noisy. » « o«
Fairly noisy. + + » o »
Subtotal noisy. ;

.
-
»
»

Fairly quietl . L] - t 4 L] "
Very quiet. + . . « s .+

Number of interviews. .

Under L0 Years of Age

10 Years or Older

No

Some

Great

Bother Bother Bother

No Some Great
Bother Bother Bother
9% 1h% 264,
21 L7 Ll
304 [F4 T0%
52 35 26
18 h L
by 58 57

7% 15%
25 Ll
%% 0%
v 39
16 2
2l 39

7
She
31
15

26

Some of the factors which do facilitate adaptation to airpla.ne noise will be

discussed in the next two sections.



F. The Effects of Attitudes and Experiences with Flying on Cverall Annoyance

Feelings that commercial airlines are very important and that the airport

has to be close in the city definitely create a more tolerant attitude toward local
air operations. Those residents who frequently travel on planes are also less

anmoyed with airplanes passing overhead.

When askeds "Do you feel that commercial airlines are very important to (name

of city), fairly important or not important at all?", only a very small minority

felt that the airlines were unimportant. The group who were "not bothered" with
local airplanes, however, more often felt they were "very important?, while the
toreatly bothered" more frequently said they were only "fairly important®s When
askéd why they were important, more of the Ynot botheredt group mentioned the
essentiality of air transportation and the "time saving® feature of faster travel.

ﬁore of the "greatly bothered" mentioned the ecoromic value to business and the

”donnnunity. Table LO summarizes these attitudes about commercial airlines.

TABLE LO

ATTITUDES TOWARD COMMERCIAL AIRLINES

Importance of Overall Annoyance
Alrlines No Bother Some Bother (reat Bother
vem- mportant. . [ * . [ L] * L J 86% 82% N 77%
Fairly important. « « « ¢ o o » 9 12 15
Not important.. « ¢« ¢ « ¢ o o » 1 2 3
Don't knOW. € ¢ » * o ¢ 9 e e }4 h 5
Number of interviews. . . . o 1137 1228 12h3
Why Important
¥ssential transportation. . » « 53% 52% L7%
Tinle BEAVELs » « w o ¢ s » ¢ o =« ’.L8 )48 h).].
FBoonomic value. o o « ¢ v o o @ 38 Ll.2 Ll_l
Other favorable reasons « « « « 18 19 19

Mumber of interviews. » . o o 1053 1128 1182

*
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When asked: "Do you think the airport here has to be located close to thé city
or could it just as well be built further out?", 53% of the ®ro hother® group answer-
ed, "Has to be closé'; , compared to only 35% of the "greatly disturbeds" The answers
of the dew‘rian'b'groups again emphasize the validity of the overall relationships.
About 85% of the "noneannoyed" living under intense airplane conditions felt the
airlines were very important, and 60% said they had to be close. But only 7L% of
the "very annoyed" living far out felt thev airlines were very important and only
cne~third said they had to be "close." Convenience for travel was the usual reason
offered to- explain why the airport had to be close, while danger to nearby residents,
noise disturbance and a feeling that it could just as well be built elsewhere were

reasons given for locating it farther out.

Having someone working for or associated with the airlings or airplane industry
éontribuﬁes only slightly to less airplane annoyance. About 36 percent of the "not
bothered® have had someone connected with flying activities s but 33% of the Vgreatly
bothered" report similar associations. Only 9% of the "not bothered" and 7% of the
“greatly annoyed® respondents had been connected with these air activities themselves.
Immediate family constituted the bulk of the others who had been in the employ of

the Air Forces or airlines.

More than half of the “not bothered," however, had personally flown in an aire
plane and usually more frequently and more récen‘bly than the "greatly botheredd
Only LLZ of the latter had ever flown and L7% of the “moderately annoyed" had direct

personal experience with flying. Table L1 indicates these personal flying activities.



TABIE L1

PERSONAL EXPERIENCES WITH FLYING

Overall Annoyance

Number of Times Flown No Bother Some Bother Great Bother
mm‘ * e .« » @ . 0 LI s v e . h.9% 53% 56%
l haed 2 4 ® ¢ ¥ ¢ s ¢ & o ¢ = s & 17 18 19
3 - !.[. @ & & ¢ ¢« P s 5 & s v » 9 7 6
+ ¢ » & ¢ s ¢ ¢ « 8 s v s & 25 22 . 19
Mumber of interviews. . . . o 1148 1237 1250
Years Ago Made
Last Flight
Tess than one = ¢« » s o a » o 25% 20% 22%
1 - 2 e ¢ ¢ o 2 s . ¥ = = & e @ 12 13 ll
2 - h ® ¢ 4 o o « o« o6 s e o » 19 . 16 1,3
).], - 6 * A & 5 & & * 2 & o & € @ 7 lo ll
B g e e e e e e e 27 3L 36
Dontt remember. « + « « « + « & 10 7 . 7
Number of interviews. . . « « 575 573 540

Even when flying experiences of other members of the family are considered,
192 of the M“greatly bo’ohefed," compared with 16% of the "not bothered,? still re-
perted no peréanal or family flying experiences. The Ugreatly bothered" also more
often reported that the other family member was a distant relative, while the "not

bothered" usually said it was a husband or wife, or a member of the immediate family.

There was no significant variation with respect to experiences with airplane
accidents. About one out of five‘ residents knew of someone who had been in an
an accident, and in practically every case it was é serious onee The deviant
tgreatly disturbed" who live under very low airplane noise conditions, however, re=-
ported that one=third of them knew of such acclidents.- This may explain why fea; of
crashes is so prevalent among this special group. In 3 out of L cases, however,
these accidents had occurred four or more years ago, so that the experiences, .though

not too recent, still linger in their memory.
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When asked : "Howr do you feel about flying?", 74% of the fnot bothered" offered
favorable comments, while only 60% of the "greatly bothered" had any Ykind words.®
More "bhan half of the annoyed were afraid of flying, while only 38% of the "not
annoyed" were afraid to fly. 4bout 3% of the "greatly bothered" didntt like the
roise or vibrations in the cabin, 129 complained about éu‘.r sickpess and 2% about

delays in schedules; the remainder gave only vague replies.

Attitudes about flying have remained fairly stable over time , with only 8%
saying that they have changed their views during the past year or so. About 6% say

they like it more than they used to, while only 2% like it less.
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G The Effects of Demographic Factors on Annoyance

The "greatly annoyed" tend more often to be middle-aged housewives with a high
school or grammar school education, who rent their homess. The "nonw~annoyed" more
frequently are younger, have more education, are in somewhat better health, and say
they are less nervous and less bothered by noise than the average person. Family
size andv composition, income and occupation appear to have little effect on annoy-
ance. X;Ione of these demographic differences, however, are particularly striking or
as important as the psychological factors we have already mentioned, such as fear of
crashes, overall attachment to the area and annoyance with other physical aspects of

their neighborhoods. -

1. Age

About 52% of the "non-bothered" are less than L0 years old, while only L5% of
the "greatly bothered"ar.-e this young. About LO percent of the most annoyed, on the
other hand., are in the middle age brackets of L0-59 years; while only 3L percent of
the "none~bothered® are in this group. No signific'ant differences exist ahxong older

persons 60 or more years of age. Table L2 indicates the age and annoyance relation-

ships.
TARIE L2
ACE AND OVERALL ANNOYANCE
- ’ _ Overall Anncyance
Age No Bother  Some Bother  Great Bother
- 2)..’. yeal'S' e« » & &4 & & & ¥ O € ® B B 9. 7% 70 h% 7‘ 1%
25’.29 yeaI'S ® » 6 ¢ B 5 8 s ¥ T ¥ » 11'3 1201 1006
30"’31.} yeaxs ¥ e s s % 5 s e ¢ s s B » 1)409 l).;.9 13'1
35’39 JCAXL'S » ¢ ¢ ¢ ¢ o v ¢ 5 + & s & 160 2 160 8 lh.é
LLM).L years ¥ & & ¢ x & v s 8 @ & & % 1302 1).L03 1}.Lu3
).{.5""51.}. JEAY'S o« o« » ¢ s s e s s e v w 1503 150 7 1709
55"‘59 TEEX'E » v o o o o v 2 s » s s ¢ 5.0 600 705
60"6}.!. JCAY'E s « o s ¢« » ¢« s v s 2 =« Sou 503 Soh
65"’69 JCAT'S « o s 2 s » s 5 3 s « o » )_Lc3 30 8 309
70 years and older. « » « « ¢ v s s ho? 307 5.6

o
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2. Education
The more education a person has, the more tolerant he generally tends to b=z
toward airplanes. About 26% of all the “non=bothered" say they had some coliage
education, while only 19% of the "greatly bothered! had as much formal schooling.
On the other hand, about 28% of the latter had only grade school training, compared

to 214 of the “non=bothered.™®

This close relationship between greater education ard greater tolerance is
trne for all sampling afea groupse In the most distant areas (10=12 mileé) 3L% of
the "non-bothered"” had college training compared to 28% of the “greatly bothered.
In the L.6=7.0 mile area, where aircraft noise is only 61-66 db, 25% of the *no
bother" group had a‘college background, while 21% report only a grade school educa=
tion. In contrast only 187 of the tgreatly bothered" in the same area had college

training and 32% had only grade school experience.

Even in the closest areas, less than 2 miles from the airport, the “greatly
annoyed" have less education. While about 20% of all annoyance groups had college
training, 28% of the "seriously disturbed" only went to grade scheool compared to
22% of the "non~bothered" group.

TABILE L3

EDUCATION AMND OVERALL ANNCYANCE

Overall Annoyance

Lgvel of Education . No Bother Some Bother Great Bother

Completed college. « « + « o » 129 1% 9%

Some COllege + « « o « 4 4 o e U 10 10

Completed high school. « . « & 33 3L 31

Some high school « . + « + « & 20 23 22

Grade school or 1ess « + « « 21 22 28
Number of interviews . . . « 1143 123h 1241
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3. Sex

Both men and women were about equally annoyed with airplane noise. Although
three percent more women were "greatly bothered! with airplane disturbances, the
difference is small and just within the range of sampling error. Only in the inter-
mediate airplane noise levels does the tendency for women to be somewhat more annoyed
than men approach the significant levels In all other situations, the differences

are very small. Table Ll summarizes these data.
TABLE Lk
SEX AND OVERALL ANNOYANCE

Percent Bothered

Airplane Noise Level - Male Female
A1) respondents. ¢ ¢ o + s v o o o+ o 1WUS 2167
N‘O bOther' » . . . » L 3 LI . . L] . & @ 320 7% 30! 8%
Some bother. . . . . s LI T T T B 3L|.-8 3305
Gz‘eat bother v 0 8 6 2 * ¥ 9 & 2 s a0 ® 32.5 35.7
50m60 db = No. of interviéws . . . . . 263 385
No bothers + o o s o o o > 5 & 4 v e s 6m% 61.:6%
Some bO‘bher. ¢ 3 6 2 6 0 & e ¢ 2 2 s 30;8 Bl.h_
G‘I‘eat bO'bhEr o ¢ ¢ e b 2 s s s u u . h_-é 7-0
61-66 db = No. of interviews « . . » . 193 286
No BOLhET. » « v v v o v v o o ¢ o« » « WIIZ UZe7%
Some hother. + ¢ ¢ ¢« » v o o« s & o o o 3908 ).[.002
Great bother « + + 4 2 ¢ ¢ ¢ o o o o 18-7 ) 17&1
67=72 db = No. of interviews « « . o » 410 628
No bothere s = ¢ ¢ o s ¢ o ¢ ¢ o » o . Bgn_]‘.% 31.:6%
Some bother. « « « » ¢ s o « o ¢ o o s 3743 35.6
Great DOLhEr « « « ¢ v v« o ¢ 2 s ¢« o o« 27,6 32.8
73 +’ db - NO. Of in‘beI’VieWSc * ¢ = ¢ @ 579 N 868
No bother. « ¢ v ¢ ¢ o s = s v s 5 » @ 1.3—:5% 12. %
Some bothere o o+ o ¢« o » o ¢« s v = « o 33‘2 30.7
Great DOLhEr o o o o o « o o s ¢ o o« o 53.0 56.5

The slight tendeney for women to be more annoyed than men with local aire
planes is probably due to their somewhat greater exposure to the airplane stimulus.

As housewives, they are more often in the local neighborhood all day, while most
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men are away at work during the day. Table L5 shows the percentage of each annoy-

ance group who are usuwally in the area during the morning, afternoon ard evening.
TABIE L5

PERCENTAGE CF EACH ANNOYANCE GROUP USUALLY AT HOME

DURING MORNING, AFTERNOON AND EVENING

Overall Annoyance

Time _ » NG Bother Some Bother  (reat Bother
MOXninge « « + ¢ o 5 o 684 69% 1%
Af’ternoono e e o @+ ¢ ® @ 63/ 66 69
EVeninge. « + « o s « » o 92 93 ok
Number of interviews . 1148 1235 1250

It is interesting to note thaet ths "non-bothered" living under the most ine
tense airplane noise conditions are usually in the area the least oftens Only
62% of them are at home in the afternoons and 6L% at home in the morning. Converse-
ly, the M"greatly annoyed" living under the lowest airplane noise, are most frequent-
ly at home at all hours; 82% are home in the morning, 80% in the afterncon and 98%

at nigh‘t.

L.  Occupation and Income

When occupation and income differences are first evaluated, the "noneannoyeds
tend to cluster in the professional and white collar trades with higher income
levels, and the "greatly annoyed" tend to‘concentréte in the less skilled occupa-
tions and lower income brackets. These variatidns, however, are largely artifacts
‘of our survey design. Although great efforts were made to equalize the socio-
economic characteristics of sampling areas in the various altitude~distance groups,
it was found that close-in areas were generally less prosperous than distant sub-
urban communities, Consequently, the occupational and income characteristics are

highly correlated with airplane noise level and, therefore, with overall annoyance.
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When occupation and income classes are compared for each airGraft stimulus group,

no significant variations appear. The slight differences are all within the limit

of chance fluctuations. Tables 6 and L7 sumarize these controlled comparisons.

TABIE 46
INCOME AND OVERALL ANNOYANCE BY AIRPLANE SNL

Overall Annoyance and Family Income
Aircraft SNL ~ BLO00 SLOT0=5599 BO000=T999 $BCU0+
A. Aircraft SNL of 50-60db
NO bOther- . r ® ¥ ¢ ¢ s v e & 59% 65% 67% 60%
Some bothers + ¢ ¢ « « v« « « « 3b 30 30 31
Greatb bother « v ¢ v « v v v &+ T 5 3 9
Number of interviews . . . . 197 209 99 124

B. Adrcraft SNL of 61-66db _
16% 10% ' 33% L6

NObO‘bher.........a.
Some bO’bher. s & ¢ % 3 3 ¥ s 8 37 hh BLL 39
Great DOther » « « o « « « v o 17 16 33 15
Number of interviews « « « o 184 170 88 ik
Ce Aircraft SNL of 67~72db .
No bothePe « ¢« o o ¢ « -« « » « 343 = 309 344 324
Some bother: « ¢ « « « « » o » 36 38 39 L2
Great bother » + « o o « v .+ 30 32 27 26
Number of interviews . + . « 355 h12 163 116
De Aircraft SNL of 73 4+ db
NO bOthBI'u 5 2 6 ® ¢ e 4+ w ¢ a ]3% 13% 16% 9%
Some bother. « ¢« » o « +» &« ¢« « 30 33 30 37
Greab bother . » « « + « « « « 57 ) 411 sk

Number of interviews . . . . 56L 557 189 117
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TABIE L7
OCCUPATION AND OVERALL ANNOYANCE BY AIRCRAFT SNL

Overall Annoyance Frofessional, Clerical, Craftsmen, Service, Retired, House-
& Aircraft SNL Proprietors Sales Operatives Sgaborer Unemployed wives

A. Aircraft SNL of 50=60db

No bother. « « + « & 67% 6249 634 80% LoZ 60%

Some bothers « » « « 30 ' 3L 32 20 60 31

Great bother « + + & 3 I 5 0 0 9
No. of interviews. 122 9l 8 25 5 313

Be Aircraft SNL of 61-66db

No bothere « o » « » 4,82 L2g 29% L2z 50% L2g
Some bothere « + « « 36 L2 116 27 12 L2
Creat bother « « « » 16 .16 25 31 38 16
. Now of interviews 70 69 65 26 8 237

C. Aircraft SNL of 67-72db

No bother. . « . . . 31% 37% 34% , 35% 70% 324

Some bother. « . . « 35 3k 38 Lo 15 36

Great bother . . . . 3L 29 28 25 15 32
No. of interviews. 1Ll 110 178 ol 13 51k

D. Aircraft SNL of 73 + &b

NO bother‘ . s . [ ]-h\% 17% 13% 16% 19% 12%
Some Lothere ¢ v » 32 28 35 30 15 32
Great bother « « « S).L 55 52 Sh. 66 56

No. of interviews. 183 151 255 100 26 727

5. Panily Composition

Variations in household sigze and composition also appear to have little effect
on airplane annoyance. About the same proportion of each anmoyance group have the
same mmbers of people, adult members only, or younger or older childrens Tables 48

and L9 summarize these data.
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TABIE L8

HOUSEHOID SIZE AMD OVERALL ANNOYANCE

Number of Members
in Household

Onge « »
TWO. L r
Three.,

*« & o =

Four .
Five . .
Six and over .

. - L -

.

a & % s & » -
-
»

Number of interviews.

HOUSEECID

Tyre of Members

Overall Annoyance Groups
o Bother Some Bother Great Bother

. o' L 3% 2% 3%
e e 23 2k 25
. e e . 25 2l 25
e e . 27 26 28
* . L * 12 13 13
e e e 10 11 9
e . s« 1148 1236 1248
PABIE L9

CONMPOSITION AND OVERALL ANNOYANCE.

Mverall Annoyance Groups
No Bother Some Bo’sngr 'Grea’t Bother

SelfOnly.oo-ocgcaooo 3% 37@ 3%
Obher adults onlye « o ¢ « + » 39 36 38
Adults and children under 6 yrs. 26 27 26
Adults and children 6 yrs.
and OVEX o o » o o » o « o » 32 34 33
Nuamber of interviews « « « « 111.{8 1236 12)_1.8

6. Generzl Health

Persons who are "not bothered" by airplanes say their general health is somewhat

better than do the "greatly annoyed." However, the percentage who say they are in

poor health is about the same, indicating that “cranks and chronic complainers® have

little weight in our anmoyance groups. Of course, seriously ill or bed=-ridden

persons were not interviewed, so it is not possible to cite the effect of airplane

noise on those who are acutely ill.



L

"

= 102 -

TABIE 50

REPORTED GENERAL HEALTH OF RESPONDENTS AND OVERALL ANNOYANCE

Overall Annoyance

Reported General Health No Bother Some Hother Great Bother
GOOdn ® + 4 4 e e & @+ s s v = @ 85% 81% 78%
Fair' L ] * * * . [ 2 » * - L4 . *» L] 12 15 18
Poor' - * . - » L ] - - [ . [ ] . ] 3 h h
Number of interviews. » « » » 1139 1229 12L5

A11 persons who said their general health was only fair or poor were agked to

describe their illness, and about the same proportion of eath annoyance group men=

tioned what might be considered serious sickness.

The "greatly bothered® also appear to rate themselves tmore nervous than other
people." About 23% of them said they were more nervous, while only 18% of the
Unon-bothered® and 22% of the “moderately annoyed" said so. Conversely, 34% of the

Unon~annoyed! said they were less nervous compared to LL% of the annoyed groups.

¥hen asked s "Does noise seem to bother you more than it does other people or not
as mﬁch?" the bulk of all respondents rated themselves about the same as other
people. About 16% of the Mgreatly bothered", however, said they were more annoyed,
compared to only 8% of the Wnonwannoyed! groups Similarly 37% of the "no bothert
group said they are less bothered by noise, in contrast to only 31% of the tgreatly
bothered® group. When pressed for an explanation, the persons who were more
bothered usually answered, "Because I am more nervous," while the "less bothered"
consistently said, "Because I am !less nervousf." Only half as many "less bothered®
attributed their lower semsitivity to past exposure to noisy situations, compared

to the mmwber citing "lack of nervousness! as the reason.
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H. Factors Influencing Expression of Annoyance Feelings

Although, as this report indicates, overall annoyance with local airplanes was
fairly intense, only one half of 1% of the"moderately annoyedand only 5% of all
ngreatly annoyedtever expressed their feelings to the authorities. Only 6 percent
of the "greatly bothered® who lived close to the airport ever compléined compared
with the fact that almost two~thirds of all residents living less than 2 miles out
were "greatly bothered." This disparity between‘community feelings and overt com~
plaints emphssizesrthe importénce of treating them as different parameters which

are related but by no means identical.

Whether a person who feels strongly about a local problem accepts the situation
or protests to the proper authorities is a funétion of several imporxrtant variables.'
0f course, such demographic factors as age, education and social-status are important.
0ldey people with less education and lower income levels have been found less likely
to express formél complaints about social problems. But with respect to a problem
such as airplane noise, factors which are equally significant are a knowledge of the
proper authorities, feelings about the physical possibility of improving the situa-
‘tion, expectation tha£ tﬁe aythorities will be receptive to suggestions and that the
individual has collective power to influence these officials. On most of these
factors our respondents had negative attitudes which undoubtedly impeded their de-
sire to express their annoyance. Few of the respondents knew who the proper author-
ities are, or felt that they could influence them to improve the local situation.
But should some dramatic incident like a local crash publicize the names of the
responsible officials and should an active citizen!s group systematicelly solicit
letters of complaint or signatures to a petition, it is more than likely that the
volume of community complaints would increase subséantially. It should be emphasiz-
ed that formal complaints presented by even 5% of the population could represent
a very large number of aroused citizens and create a serious threat to airport

operations,
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Less than half of all respondents knew who was respeonsible for improving the
airplane situation in their aress. One could say that if they felt strongly enough
about the problem, they would find out who these authorities are. In mamny situations,
however, other factors discourage even such efforts. In any event, that they did
not know the proper authorities helps explain why complaints are so low. The
authorities most frequently mentioned are city officials, the CAA, &nd the airlines.
The CAA actually is.the one group which has the primary responsibility for establish-

ing airways and flight regulations. Yet, only 16% of all residents know this.

TLBIE 51
AUTHORITIES WHO ARE BELIEVED TO EE RESPONSIBLE
FOR CONTROLLING THE LOCAL AIRPLANE STITUATION

Overall Annoyance
No Bother Some Bother Great Bother

City and County agencies. « « o « o 17% 21% 21%
The CAA 0r CABe « « o o ¢ ¢ o o o 16 16 16
AIrliness « o o ¢ o 4 4 4 6 o o o s i 12 , 11
PilobSe o o v o 4 s ¢ 6 4 o 8 o o s 8 7 8
Airport operators « . . . . . . . . 8 8 - 9
Federal Govermment. . « « + &+ + .+ & 3 3 3
State CGovermment. « « + ¢+ ¢+ . . & 2 2 3
Miscellaneous wrong answers . = s » 6 10 8
DONtE KNOWe « v v 4« v 4 v oo o . L2. 37 37
Mumber of interviews. . . . . . . 1148 . 1237 1280

When all of those who felt some improvement was needed in the airplane noise
and safety situstion were askeds %"Do you think it's possible for the authorities to
do anything, . %", almost 7 out of 10 "greatly disturbed® and 6 out of 10 "moderate-
ly annoyed" answered Uyes.! Only 12-1L% felt it was physically imposgible to do amy-
thing and about a fifth to a fourth weren't sure it was possible. This pervasive
belief that the necessary tools are available to improve the situation is probably

one reason why feelings of annoyance are so intense.
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TABIE 52
PERCENTAGE BELIEVING IMPROVEMENT IN ATRPLANE SITUATION IS FOSSIBLE

: Overall Annoyance
some Bother (Great Bother

Believe it possible. « . v v v o 4 4 » 4 & 61% 69%
Do not believe it possible ¢ o o & & & « & 1 12
Don't KNOW =+ ¢ 4 o s ¢ o s o » % o v & & 25 19

Mumber of interviews « « » « + + +» - » » L72 883

When asked: "What do you think they could do?" a mejority said, "Make the planes
fly higher or re-route the planes." These appear to be rational suggestions. Only

one out of five felt the airport should be closed and moved to another area.

TLBIE 53

SUGGESTED ACTIONS BY AUTHORITIES

Overall Amnoyance
Some Bother Great Bother

Reroute planes « change rumrays. . « » . 159 27%
Make planes fly higher ~ stop low flying 26 38
Move airport - close down airport. . . . 20 - 18
Enforce regulations - make flying safer. 10 6
Restrict rurays » « » » o 4 ¢ « o o » 4 3t o
Make engines quieter . « . . . . . . . ., 16 17
Miscellaneous improvements « « o » - » » - 18 12
Don't know and 1o answer « « « » + » « o 16 13

Number of interviews « « ¢ « « o« » « o 276 592

# Less than 0.5 percent.

Almost half of the "greatly annoyed® and 38 percent of the "moderately annoyed®
felt that the authorities have done nothing to remedy the situation; less than one
in five believe they have made any effort to improve it. This mass igncrance of
official actions to reduce noise annoyance and safety hazards exists despite the

introduction of preferential rumway systems and the establisklment of other noise
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abatement programs in most of the areas. Table 5L summarizes these negative atti-
tudes.,
TABIE 54
PERCENTAGE BELIEVING AUTHORITIES HAVE TRIED T0O IMPROVE STITUATION

Overall Annoyance

Some Great
Bother Bother
Tried to improve. . « . . 4 « o » 4 . 19% 182
Not tried to improve. + « - « o+ 4+ « » 38 L9
Don"bknown--........... }.LB 33
Murber of interviews. + + « + ¢ » o 472 878

When asked s "Why haven'!t they done arnything?" about half didn!t know why.
_ About a fifth of the %greatly bothered" felt not enough people had complained, and

about 107 felt the authorities weren?t interested in the local welfare.

Probably the greatest single factor inhibiting more complaints is the wide-
spread lack of faith in the ability of the individual to contribute to social change.
When asked * "Do you think that you and your neighbors could help get the authorities.
to improve the airplane situation?® about 60 percent said, "No' or "Dontt know."
Only 36% of the "moderately bothered! and 42% of the Mgreatly bothered" felt they

could contribute to some improvement.,

When this minority was_askgd:‘Wﬂhatvcould'you do?%, the most frequent suggest=-
ions were to sign petitions.aqd to visit officials. Oniy 7% of the “greatly bothered
said, "write a letter or send a telegram," and but 2% thought of telephoning. Peti-
tions require the initiative of a pressure group, and letters, visits or phone calls
to authorities presuppose knowledge of whom to address. It is highly significant
that the forms of complaint considered appropriate by our sample of residents also
had the effect of reducing the number of actual complaints. Most of the respondents
didn*t know the proper authorities and in half of the areas there were no organized

groups soliciting complaints.
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TABIE 55
FORMS CF CCMPLAINT CONSIDERED APPROPRIATE

Overall Annoyance

Some Great
Bother Bothér
Discuss with civic groupe « « « o « « ¢ o & 9% 104
Sign a petition « « « ¢ » + ¢« ¢ ¢ o o o . o 25 37
Write a lether or telegrame « ¢« « ¢ ¢ « « « 9 7
Telephone complaint « ¢ « ¢ « ¢ ¢ ¢« o o « & - 2
Visit officialsS ¢« « o v o ¢ s o oo 0o 0 o o 26 21
Join together -~ general collective action . 18 1
Miscellaneous suggestions « + ¢ « ¢ « & o o 1l 13
Dont KNOWe o o o o o o o o o oo ¢ o ¢ ¢ « 15 10
Number of interviews. + + « o o ¢ s ¢ o » 171 367

Reasons for believing it futile to complain parallel those given in explanation
of official inaction. The most frequently mentioned were the feeling that authori-
ties wouldn!t pay attention or that enough people wouldn't join fogether in complaint.
Of those who felt that it was futile to complain about 38% of the tgreatly bothered"
said flatly, "The authorities doa't care," op'nothing can be done." About 2/3 of all
dhose who actually did complain to authorities, on the other hand, felt that their

efforts were a failure.

In sumary, widespread pessimism that the individual could contribute anything
toward the improvement of the airplane situation, feelings that even if they did
complain, the authorities wouldn't pay attention, together with ignorance of who
these authorities actually are, contributed to the relatively small number of com=-
plaints coming to the attention of local authorities. Underlying this feeling of
futility, however, is a widespread annoyance and a feeling that it could be avoided
if the autﬁorities cared to take the necessary action. As long as there is wide-
spread annoyance with local aircraft, a potentially serious public relations
problem exists. Unless this undercurrent of hostility is recognized, it could under

certain circumstances result in situations similar to the Newark, N.J. and Jamaica,

L.I. reactions.
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I. Eight Airport Areas Compared in Accordance with Overall Level of Complaints

In the original swrvey design, four of the airport areas were selected as
representing communities with significant complaint levels, and four as having
relatively few complaints. Replies from residents in these two types of areas are
evaluated in this section of the report in an effort to determine the differences in

underlying annoyance levels and the reasons for variations in complaint activities.

Areas which had been designated as "complaint centers® consistently reported
higher "annoyance®" than the "non-complaint" areas. While L1 percent of the residents
in Ycomplaint" areas were "greatly bothered," only 28% of the "non=complaint" area
respondents were "seriously disturbed.® Likewise over one~third of the "non-com-
plaint¥ residents were “not bothered," in contrast with one=-fourth of the "complaintt
area responses.

TABLE 56
OVERALL ANNOYANCE BY PREDESIGNATED LEVEL OF COMMUNITY COMPLAINT

Complaint Non=Complaimt
Overall Annoyance : Areas Areas
No BOthere o « « ¢ o o o o 4 « & 26% ©37%
SOme bOther- ¢ & ¢ ¢« o e« 2 » * @ 33 35
Great BOther « v o + o « v o o hi 28
Number of interviews . . . . . 1805 1830

While "complaint" areas report more annoyance ét all airpléne noise levels, the
greatest differences occur in the middle and upper intensity ranges. It is highly
significant that while there is a sizeable amnoyance differential for the sampling
areas closest to the airport, a majo;ity of such residents even in the‘"non-complaint"
areas are "greatly bothered." From conversationsAwith local authorities and airpert
personnel, one would not have suspected such widespread feelings of annoyance.

Table 57 indicates the overall annoyance by aircraft SNL.
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TARLE 57

OVERALL ANNOYANCE, BY ATRCRAFT SNL AND PREDESIGNATED LEVEL OF COMMUNITY COMPLAINTS

Complaint Areas Non-Complaint Areas

No Some  Great No Some Great
Aircraft SNI, Interviews Bother Bother Bother Interviews Bother Bother Bother
50-60 db + . . . 320 60% 33% % 330 668  29% 5%
61-66 db . . . , 161 39 39 22 320 L5 L1 i
67-72 db » +» . » 605 25 37 38 Lh3 L3 36 21
73-78 db . . . . Lol 11 36 53 323 19 38 L3
79 + db, . . . . 318 9 20 71 L1h 3 55

Part of this annoyance differential may be due to the unequal distribution of
different types of sampling areas among the eight airport areas. " Complaint!areas
happened to have & more than proportionate share of the intermediate 2-L.5 mile
sémpling dreas which renorted especially high annoyance levels. U Non-compla int" areas,
on the other hand, had a larger share of the very close and the very distant sampling .
areas, so the net effect of these differences is not likely to be great. In fact,
on an overall balance, the "non-complaint®areas actually experienced & somewhat
louder airplane stimulus than the "complaintareas, So it may be said that the
overall snnoyance difference is slightly understated due to this factor. Table 58

shows the actual airplane stimulus conditions in both types of areas.
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TABLE 58
ACTUAL ATRCRAFT SNL's FOR EACH ANNOYANCE CATEGORY

Overall Annbyance

No Bother Some Bother Great Bother
Non— Nonw~ Nonm
Airplane Noise Complaint Complaint Complaint Complaint Complaint Complaint
50-60 db * ¢ s s e ho% 32% 18% 15% 3% 3%
6166 db ¢ ¢ ¢ ¢ o 12 22 11 20 6 8
67-72 b & v o o o 33 28 37 25 31 18
7378 db o v o o & 9 9 2L 20 29 ) 27
79 4+ dbe « ¢ o « « 6 9 10 20 31 Ll
To6% 15063 1662 16567 1603 1002

No. of interviews 1470 678 599 638 736 Sik

The differences in overall annoyance and expressions of ameyénce among
*complaint® and'non-complaint" areas are largely due to the very same psychological
and sociological factors which have already been described ;n previous sections.
Respondents in "comnlaint" areas are less strongly attached totheir local communities,
are somewhat more sensitive to other community problems, are more spontaneous in
expressions of fear of crashes, believe airlines less important, are aware of the
civie groups pressing for an improvement in noise and safety conditions, yet feel
the authorities don't care about their welfare. In addition, they are better educa-
ted and better off financially - two attributes which generally encourage greaier

articulation.

While adequate knowledge is not available on the kinds of leadership and social
organization of these different areas, it is reasonable to draw the inference that
the mere existence of these pressure groups in the "complaint "areas makes it éasier
and more socially acceptable to express cémplaints. But the extent to which local
publicity of widespread amnoyance actually heightens annoyance itself, can not be

determined from our data.
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In response to the first free answer guestion :"Tell me about anything around
here that bothers or annoys you in any way. . ", more "non-complaint" area people
consistently said, "There is nothing that bothers or annoys me." "Complaint" area
respondents, on the other hand, more often mention other noise and non-noise problems,
as well as airplane noise itself, This pattern of response, as we have seen, general-

ly contributes to greater overall annoyance.
TABIE 59

KINDS OF THINGS WHICH BOTHER OR ANNOY RESIDENTS

- Overall Anncyance
No Bother Some Bother Great Bother
None Nonw Nonw

Complaint Complaint Gomplaint' Complaint . Complaint Complaint

Fear of planes . . » ==% -G 1% * % 115 10%
Plane Noises o o o o == - 5 5 35 30
Other plane

disturbances , « o == —— 2 2 10 h
Traffic noise. « « » 27 26 23 32 26 28
Other noise. « « « » 1k 9 16 11 17 15
Disadvantage of . ‘

location . « « . « 3 L 2 2 1 1
Inadequate

facilities « . » « 10 6 12 6 13 ' 7
Social aspects . . o 23 18 31 20 32 23
Other dislikes » « « 50 36 53 Lh sl L8
Nothing disliked . . 20 28 13 19 6 10

No. of interviews. L2k 596 629 665 sL8 481

% less than 1Z.

There are no significant differences in the way people describe the overall
noise level of the areas, but in each instance the more annoyed say their areas are
noisier, and the less annoyed say they are quieter. This again indicates the

tendency for perception to be influenced by overall annoyance.
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TABLE 60

REPORT®D OVERALL “0OISE LEVEL RY PREDESIGHATED LEVEL OF COMIUNITY COMPLAINT

Qverall Annoyance

No Bother Some Bother Great Bother
Reported None Mon- None-
Area Noise level Complaint Complaint Complaint Complaint Complaint Complaint
Very noisy + + « o 119 13% 12% 134 214 22%
Fairly noisy « « 2L 23 31 31 31 34
Very quiet o + + 18 20 13 1L 11 7
No. of interviews 169 672 598 63h 735 512

The greater percentiveness of the "complaint"area residents to most noises,
however, is alsc suggested in the answers to the first open question on the kinds
of noises heard in each local area. "Complaint’area respondents more often mention
airplaene, human and other kinds of noises, while "nonscomélainf" area people more
of ten mention traffic noises, The differences in report of airﬁlané and traffic
noises are too small to be regarded as fully statistically significant, but the

differential report of human noise is & significant variation.
TABLE 61
KINDS OF NCISE HEARD TN &REA

Overall 4nnoyance

No Bother Some Bother Great Botger

Reported Non= None Nonw
Kinds of Woise Complaint Complaint Complaint Complaint Complaint Complaint
Airplane « + « 4 » 35% . 299 60% 53% 854 81%
Traffic. a & @ » a 69 75 68 7).], 65 71
Fumane « o « « » » Lk 36 53 L1 L5 36
Othere « « ¢ « o o 28 28 33 31 32 26
None-ocooo. 5 ll 1 1 * 3+

No. of interviews L&9 672 598 63L 735 512

# Less than .5
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The proportion of resicdents who are bothered by each kind of noise does not
vary significantly from one type of area to the other. In every case the variations

are within the limits of sampling error.

~

TABLE 62

BOTFER BY DIFFERENT NOISES COMPARED BY OVERALL ATRPLANE ANNOYANCE

AND PREDESIGNATED COMPLAINT LEVEL

Overall Annoyance
No Bother Some Bother Great Bother
Nofe Non- Non~
Percent Bothered Complaint Complaint Complaint C(omplaint Complaint Complaint

By plane noise « « o == - 37% L1% 90% 87%
No. of interviews. (161) (196) (358) ' (336) . (621) (412)
By traffic noise . . 3h%  35% g usg 598 621
No. of interviews. (32L) (50L) (L05) (468) W75y (365)
By humen noise « « . 25% 19% 32% 26% 38% Log
Noe of interviews. (206) (239) (320) (262) (329) (182)

When asked: "In what way does the airplene noise bother or annoy you?f', more

ncomplaintt area people showed intense fear of possible crashes as the crucial factor,

Interruption of radic and TV programs was also more frequently mentioned, while -

other reasons were shout the same for both groups.
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TARIE 63

REASONS OFFERED TO EXPLAIN WHY ATRPLANE MNOISE BOTHERS

Fear of crasheSe « ¢« ¢ ¢+ o o o
Interrupts radio or TV listening
Interrupts conversations. + « o
Interrupts sleep, relaxation
Interrupts work or study . «
Interrupts TV picture. « . .
Ameunt or character of noise
Other reasongs « s « o« o » o

« ® o s * o

» 8 o w B

Number of interviews « + « « &

When asked : "Why is it that

and (the other) noise doesn'ton,

Overall Annoyance

Some Bother Great Bother

None Norf=

Complaint Complaint Complaint Complaint

e e e 7% 1% 37% 28%
[ ] * L] [ }-LO hz L‘»l 32
» e e 0 22 30 28 25
L I I ] 20 21 38 )-L2
* ] [ ] . 2 h 6 5
e s o » 14 22 11 10
e e e e 12 5 20 1
¢ e e 5 7 11 10
R 128 133 553 351

one noise (usually airplane) seems to bother you

more of the "complainttarea residents also spon-

faneously mentioned fear of crashes as the determining factor. This more intense

fear is probsbly a major reason for greater annoyance among®complaint!area reaspond=-

ents.

Previous noise experiences are about the same for both types of areas, so noise

experience can not be responsible for differences in annoyance. If anything, the

"complaint!area people sey they lived in slightly more noisy neighborhoods. The

mon~complaint" areas, however, have a greater proportion of residents who never

lived elsewhere, which emphasizes‘their strong attachments to their arease.
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TABLE &k

Overall Annoyance

No Bother

Some Rother

Great Bother

Nonw-

Non~-

Non~-

Complaint Complaint Complaint Complaint Complaint Complaint

Very noisy . .«
Fairly noisy . .
A1l .qIIie't. . .
Fever lived
glsevwhere. . .

L d

e

No. of interviews

Reported Noise
levels of Most

" Recent Job

Very noisy . .
Fairly noisy .
Fairly quiet .
Yery quiet . .

‘. o & &

No. of interviews

- * L] L]

16%
19
61

k
162

22%
29
34
15

361

17%
16
59

8
662

23%
2L
36
17

511

20%
2L
56
3
587

25%
27
29
19

487

174
17
5h

12
623

23%
28

33
16

180

20%
17
60

3
719

23%
23
36
18

567

16%
17
55
12

500

23%
29
30
18

391

The "non=complaint® area residents also consistently believe the airplanes are

more important, but "complaint"erea people have had more direct experiences with

flying. About 8% more ™on-complaint® respondents felt the airplanes were "very

important,” and about 13% more "complazint"area persons had actually flown in an

airplane. .
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TARLE 65
ATTITUDES AND EXPERIENCES WITH FLYING

Overall Armnoyance

i . No Bother Some Bother Great Bother
Importance Non=- Non- Notim
of Airlines Complaint Complaint Compleint Complaint Complaint Compliaint
Very important . . . 82% 90% 7% 86% 7h% 81%
Fairly important . . 12 6 16 9 17 13
Not important. . « « 2 1 3 1 3 2
Non't KNoWw + « « « » L 3 L L 6 I

No. of interviews. L6l 673 . 593 635 733 510
Number of
Times Flown
NONE o o ¢ o ¢ o o hl;z/; 5}4% hé% 60‘; Sl% 63%
1"2. L) . [ ¢ o ¢ o o 19 l? 20 7 16 20 18
3—2.[.. ¢ ® ® e & 4 ¢ 10 8 9 5 ? h
5«)-0 ¢« & @« @ o 8 o o 30 21 25 19 . 22 15
No. of interviews. L68 677 598 637 736 S1h

Only about 7% of the "greatly bothered" respondents in "complaint! areas and
2% in "non~-complaint® areas ever made a direct complaint on the airplane situation.
The explanations for this relative passivity ére generally similar to those already
advanced in the previous section. Few people knew the proper authorities, only a
minority believed that they could personally do anything to help, and a majority felt

that nothing could be done or that the authorities were indifferent to complaints.
/

A dramatic difference between "complaint"area and "nonw-complaintarea residents
is in their knowledge of the activibies of 1oca1 pressure grouﬁs trying to do somee
thing about the situation. When asked, "Have you read or heard about any local
groups or organizations trying to get the authorities to do something about the air-
plane situstion?”, 27#% of the "moderately annoyed® and LO percent of the "greatly
annoyed" living in "complaint'areas answered "yes," in coBtrast with only 7% and
11% of the comparable groups in "non-complaint®areas. This feeling that annoyance

is widespread and that responsible groups are actually complaining about the aire
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planes undoubtedly reinforced individual feelings of disturbance and made it more

socially aceeptable to complain to the authorities.

The fact that "complaintarea residents also happened to be better educated
and in the higher income brackets also facilitated the vocalization of complaints.
kbout a fourth of all annoyed "complaint'area residents had some college education,
while only 18% of the #“moderately annoyed" and 1L percent of the "greatly annoyed"

"non~complaint! area respondents had ever been to college. Most of the other demo-
graphic characteristics of age, sex, nolse sensitivity, etc., were'equal in both

groups. Table 66 summarizes the educationel and income differences.
TABLE 66
EDUCATIONAL AND INCOME COMPARISONS

" Oversll Annoyence

o Bother Some Bother : Great Bother
Non- Nonw : Non=
Bducation Complaint Complaint Complaint Complaint Complaint Complaint
Completed college. « 1L% 11% 129 108 132 6%
Some college « « « » 16 12 13 8 11 8
Comnleted high ,
school o« + ¢ « ¢« » 31 -3k 36 33 30 32
Some high school « « 17 22 19 26 19 27
Grammar school « « « 22 21 20 23 27 27
‘No. of interviews. L66 Y 597 63l 730 511
Income
Under $4,000 .« « » « 34% 3€3 33% 38% 37% h1g
$L,000 - 6,000 ... . 36 36 Lo 39 37 Lo
$6,000 - 8,000 4 . » 15 17 16 13 i1 1
$8,000 and over., . . 15 11 11 10 12 5
No. of interviews. L53 66l 583 63l 713 509
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V. SOME OF THE MAJOR GAPS IN KNOWLEDGE OF THE EFFECTS OF AIRPLANE NOISE ON MAN

while this study has nrovided valuzble evidence on the effects of airplane noise
on man, it has also suggested a number of questions which require additional research.
In preceding sections our survey findings were preseﬁted together with their limit-
ations. In this concluding section of the report, some of these limitations will

again be summarized to gain perspective of the tasks shead.

One of the most imoortant methodological lessons revealed by this initial
research is that the combined efforts of the acoustical, aeronauticalland social
scientists are required to understand fully the complex interrelationships between
the airplane noise stimuli and humen responses. Before the social scientist can
learn more about annoyance and complaint resctions, it is clearly evident that the
acoustical and aeronautical engineers mst first differentiaté and describe the
charactéristics of the airplane stimulus in greater detail. Before the physical
scientists, on the other hénd, can decide which parameters of the stimulus require

control, the soecial scientist must be consulted about the human limitations of

perception.

The entire analytical scheme which was finally used in this study is based on
the assumption that the characteristics of the airplane stimulus can be clearly dif-
ferentiated and measured. Variations in human response are compared with variations
in the airplane stimulus and after any differences in the personal characteristics of
respondents are statistically controlled, the remaining differences in annoyance and
cbmplaint responses are attributed to the differences in the airplane stimulus. Like-
wise, varistions in human response are analyzed under comparable stimulus situstions,
and an effort is wade to identify statistically the socio-psychological factors which
influence these varietions in individuel annoyance and complaint responsess If the

airplane stimulus is inadequately controlled it will be more difficult to establish
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meaningful relationships to annoyance responses and the sffects which are attributed

to specific socio-psychelogical factors may merely reflect different reactions to

different stimulus conditions. It is apparent, therefore, that fruitful research

in this field reouires the close collsboration of both the physical and social

scientistse.

In the follwoing section a brief description will be presented of some of the
major gaps in our knowledge of both the physical stimulus and of the soclo=psycho~

logical factors interacting with the stimulus situations.
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A. Gaps in Our Knowledge of Airplane Stimulus Characteristics

1, The Effects of Irregiulsrity of Exposure

In the present N.A.C.A. study an effort was made to control for freguent
(average of 3 or more per hour) and infrequent (average of one or less per hour)
exposure to the zireraft stimuluvs, As the results indicate, however, it was not
always possible to secure even this gross measure of control. The maze of circling
patterns of airplanes criss-croessing over the close and intermediate sampling areas
may weli have nrevented clesr-cut differentiation of stimulus conditions. Con=-
sequently, correlations between ainoysnce responses and irregularity of average
exposure were somewhst inconclusive.. In any future resecarch, an effort should be
made to secure more distinct stimulus situstions; it may be possible to select
airport aress where there is less variability in wind and weather conditions, and,

therefore, more regularity in utilization of the same runway and flight paths.

It may 2lso be desirabie to Iinvestigate further the effects of.irregularity of
exposure from hour to hour and from day-to day. At some airports there are definite
peak hours when the volume of air traffic is fairly heavy while at other hours each
day there are practibally no airplanes landing or taking off, Likewise, at some
airports wind or weather conditions on certain'days sometimes require almost all
flights to pass over selected communities while on other days different weather cone
ditions result in very few zirplanes passing over the same commnities. The effects
of such veriations in exposure to airplane stimuli on annoyance znd complaint respon-
ses should be explored. If distinct stimulus situations can not be found, additiemal

acoustical measurements will be necessary to take account of these variations.

2. The Effects of "“mergent Noise Levels

In the present study it was not possible te find sampling areas ¢lose to the
airport with sufficiently loud background SNLts to reduce the intense airplane SNL to
a low emergent noise level. Conversely, it was alsc impossible to find distant

sampling areas with a low enough background SNL bto result in a very high emergent NlL.
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Only in the middle distance sreas was it possible to secure all types of emergent NI
conditions. Although most airport areas will present the same difficulties,effort
should be made tec find snecial airrorts at which these atypical airplane emergent
NL's are present. It will then bé possible to test more full& the interaction of

airplane SNL and emergent NI with annoyance responses.

3« The Bffects of the Location of a Respondent's House Directly Under a Flight

Path or Off the Flight Path

Only a limited number’ of interviews were secured from residents who lived
off the direct flight path. In addition, because of circling operztions it is un-
certain whether these sampling areas did not actually have planes pass overhead at a
higher altitude., Problems involved in the control over this wvariable are similar to
those élfeady discussed under "Irregularity of ®xposure." If airports with less
variable flight conditions can be found, a broader analysis of the factor may bé

possibile.

L. The Bffects of Other Acousbtical Factors

In the present study only peak intensity levels were measured in three
selected octave bands (75-150 vps, 300-600 cps and 1200-2400 cps). In additien,
efforts should be made to explore the significance of such other acoustical parame-
ters as:

8+ Rate of change of noise level -~ time interval of peak airplane SNI. -

b. Variations in frequency spectrum of the airplane noise resulting from the
airplane avproaching and passing overhead, including the Doppler Shift,

c. Spectral characteristics of the noise which produce such descriptions of
the noise as screeching, whining, blasting, whooshing aﬁd booming.

de Other gualitative characteristics of the noise which carry specifib COlw

notations to different residents.
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B. (2ps in Our Knowledge of Socio-Psychological Factors Influencing Feelings of

Annoyeance

1. Structure of Overall Annoyance

In the present study, dislike, bother or disturbance with airplane noise was
combined with feelings of annocyance with vibrations, TV picture interference, lanaing
lights, fear of crashes end other miscelleneous airplane nuisances into one overall
annoyance rating. In addition to such a gross index of annoyence, it would also be
desirable to know more about the relative imvortance of each of these 2ircraft muis-
ances, of their interactions and historical development. In the present study infer-
ences weré drawn regarding the key role of "fear® and of the minor role of 7TV picture
scrambling., While such inferences appear %o be reasonable, additional direct compar-

stive information should be secured on the relationships of these factors.

2. Knowledge Possessed by Residents of the Purposes of Different Air Qperations

.In this Ne.A.C.A. study, sampling areas were selected in terms of the prine
ciple kinds of civilian air operations to which residents were exposed. Consequently,
some areas were designated as landing, take-off or cruising zones, In any future
research, questions should be asked to determine systemetically the extent to which
residents are actually aware of these different air operations and can recognize them
from characteristics of the sound stimulus. 4n effort should also be made to elicit
annoyance responses to each of these différent operations and to compare them with

the intensity characteristics of the airplane SNL.

In the case of jet airplanes which are operated by the Armed ?orces, the extent
to which residents are aware of the different kinds of local missions should be de=
termined. At some bases, a variety of operations occur including such activities as
training, testing, defense scrambling, and air cargo transport. The extent to which
residents are aware of these different activities, are able to identify them and

differ in their feelings about them should be ascertained.
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3, Feelings of Residents About the'Importance and Necessity of Different Air

Operations

To what extent do residents feel differently about the importance of civile
ian and military operstions? To what extent do they differentiate between training
or testing activities and air carrier or defense scrambling operations? In the event
that a resident feels differently about the relative importance of these activities,
does this fact influehce his feelings of annoyance with these activities? A further
basic factor which should bé investigated in relation to this question is the respon.
dent's feelings about the nationts securify. Does he feel we are in imminent danger
of attack, or does he feel the nation is relatively secure? Does he feel that his .
pérticular community is 8 likely target area or does he feel that his area is none. -
strategic? These attitudes may influence general feelings about the hecessity of
particular military operations and in particular whether they sre necessary in the

respondent's locality.

L. Knowledge Possessed by Residents of Flight and Safety Regulations

To what extent are residents aware of the existence of various flight regu~
lations designed to minimize community disturbances? Such regulations might cover
preferential runway use, minimum altitude and flighﬂ path patterns directed away from
populated areas, limitations of certain operations to daytime periods, prohibitioné
of stunting, power diving, sonic boom passage, etcs Our results indicated widespread
ignorance of these administrative regulations, but these questions were only‘asked if
a person felt the éirplane situation should be improved. It is possible that some
respondents were not asked these cuestions because they felt it wasn't possible teo
improve the situation. Consequently, it would be desirable to ask these questions of

all respondents.

5. Feelings of Zesidents About the Necessity of Different Flight Regulations

To what extent are residents convinced that every consideration has been

given to their welfare, and that passage of airplanes over their areas is absolutely
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essential? Assuming that some operations are considered essential and others are not,

do these feclings inflvcnce annoyance end complaint reactions?

6, Feelings of Residents About the Actual Cbservance of Flight Regulations

Assuming that the respondeht agrees with the reasonableness of various flight
regulations, to what extent does he feel that they are actuaily observed by the
pilots? To what extent does he feel that the local civil airlines and military author
jties are sincerely interested in enforcing the regulations? To what extent does he
feel that piloté are concerned with the community welfare snd are abiding by the
regulations? To what extent does he differentiate between civilian end military
authorities and pilots? Does he feel differently about the maturity, training and
skill of civilisn and military pilots? What about local government authorities --
are they believed to be intercsted in minimizing airplane disturbances? If they are,

how effective have they been?

7. Reletive Importance of Other Local Disturbances

-~ In the N.A.C.A. stody, the first six gqucstions were designed to provide an
unbiased picture of 2 respondent's feelings about the advantages and disadvantages of

living in a particular neighborhood. Because the questions were of the general "free

‘answer type, little informetion was secured systematically on the relative importance

of these negative or positive aspcets of living in an area. Additional information
mighﬁ also be gathcred about the specific activitics affected by these non-aircraft
disturbances and the time pattern of adjustment to them. In cur analysis, it was
suggested that the airplanc problem was superimposed on & series of other local prob-
lomsAand, therefore, may have been "the straw which broke the camel's back." Further
direct evidence should be secured of the possiblé transference of hostility feelings
to the airplane situation and conversely, bf the heightening of annoyance with non-
aircraft problems as the result of the introduction of intcnse aircraft noise

experience.
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8. The Bffects of Previous Exposures to Noisy Situations

kn effort was mede to have each respondent report more about his previous

experiences with noisy situations. The limitations of "memory biascs™ restrict the

.types of data which cen reliably be obtzined, but further attempts shovld be made to

get additional insight into the processes of past adjustment to these situations.
Were respondents bothured st first by the noisc and 2t what point and under what

circumstances did they become accustomed to it?  If they failed to get used to it,

what aspects contributed most to gontimued annoyance?
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C. Gaps in Qur Xnowledge of Fectors Influencing Expressions of Annoyance

This entire question is perhaps one of the most important and yet, the least pre~
dictable. It involvus the complex factors which relete different individuals to
verious local groups end government functions, and while these relationships are known
to very greatly, an offort should be made to learn more about them. Below are listed

a rmumber of factors which shorld be investigated:

1. The General Structure of the Community

How closely knit and orgenized is the community? Whaet kinds of local organ-
izations exist and are cxnucted to aet in the solution of different civic problems?
How important are these organizations and what previous experience have they had in
successfully coping with local problems? Who are the opinion leaders and how influ~

ential are they in initiating and leading local activities?

2. The Role of the Individuwal Citizen and His Feelings About Participetion in

The Solution of Local Problems

How does the rcspondent visvalize his status and role in the community? Does
he feel that he is cxpected to exvress his feelings sbout civie problems directly to
the appropriate avthorities or through his civic organizetions, local newspapers or
some other way? Fow would he usually cxpr@ss himself on a local problem? Has he
actvally ever complaihed to anyone about othcr local nroblems? What hanpened? Does
he feel it is proper to complain or not? Does he feel it propér to participate if the
action is initiated by cstablishud civic groups or does he feel that individual
iniéiative is rroper? What about ncw problems vs. old ones? Does he expect others
to act first and suggest the proper course of action on each new problem or dees he
feel that each person should spontaneously speak for himself?

3. Knowledge of the Proper Auvthorities

This factor proved very important in the NACA study. In any future research

it must be ascertained and controlled.
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i» Feelings About the Physical Possibility of Improving the Airplane Situation

To what extent does the resvondent feel it is physically possible to improve
the airplane situation if the authorities wented to act? Cbviously, if one were
completely pessimistic about the mere possibility of altering the airplane éituation,
there would be little incentive to cxpress anncyance to the authorities.

5. TFeeclings About the Feasibility of Improving the Airplane Situstion

Does the respondent feel that the various authorities would be interested
in his expression of amnoysnce and would they act favorably if‘they considered his
complaint justified? What rrevious expericnces has he had, or hes he heard about
concerning the responsivencss of the esuthorities? ‘

6. TFeelings About Group Attitudes

Does the respondent feel thet most of his neighbors fecl as he does about

the airplanes or does he feel that he is in the minority? Doecs he feel it would be

socially acceptable to complain or does he feel that he would face group censure if

he expressed his annoyance?

While the above factors are not an cxhauétive 1list of pertinent considerations
affecting expressions of amnoyancc, they are believed to contain the most important
of the many varisbles. While the measurement of thesc "complaint potential® facters
and the understanding of their dynamic interactions is a difficult task, an effort
mﬁst be made to evaluste them if one is to apprecizte the varying relationships be=
tween feelings of annoyance and their overt expression in different forms of

complaint.
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A SURVEY OF BACKGROUND AND AIRCRAFT NOISE
IN COMMUNITIES NEAR AIRPORTS

I. INTRODUCTION

This report presents the fesults of a survey of noise
levels in residential communities in eight cities
having major airports. The noise survey was part of

a larger study on the community aspects of disturbance
by alrcraft, conducted by the National Opinion Research
Center., The major objectives of the nolse survey were
twofold: '

1)} To determine the statistical properties of
the background noise, in the absence of air-
craft noise, in each sampling sub-area in
each airport center;

2) To determine the statistical properties of
the aircraft nolse stimulus in the sampling
areas in each airport center.

In this report we describe the measurement procedures
and we present the results of the measurements. We
then manipulate the data for each sampling sub-area to
yield a specification of the stimulus in terms of a
few numbers. In the manipulation of the data our
objectlive 1s to obtain numerical descriptions that
rank order the sampling sub-areas according to speci-~
fled physical characteristics of the noise stimulus.
The numerical descriptions are to be used to compare
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the range in human responses, as measured by the NORC
oplnion survey, wlth the measured variations in the
physical nolse stimulus,

Since the objectives of the nolse survey are rather
speclalized we must use speclal procedures for the
measurement of the stimulus and for the manipulation
of the measurement data. It is clear, for example,
that a simple measure like the overall nolse level
does not provide an adequate rank-ordering of stimuli
that have appreciable differences in spectrum shape.
For the purposes of this survey, special terms are
‘used to speclfy the numbers that we select to des=-
cribe the stimulus. These terms are:

1) Aircraft Sampled Noise Level - This number
provides a measure of the nolse level on the
ground for aircraft flying overhead. The pro-
cedure for computlng the Aircraft SNL i1s glven
on pages 20-21.

2) Background Sampled Nolse Level - This number
provides a measure of the level of the ambient
background nolse for a sampling sub-area. There
is both a daytime and a nighttime Background
SNL. The procedure for computing the Back-
ground SNL 1s given on pages 7-10.

3) Aircraft Emergent Nolse Level - This number
is the difference between the Aircraft SNL
and the Background SNL. It indicates the
extent to which the aircraft noise "emerges"
above the background noise.
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Each of the above terms impllies that specific steps are
followed in making the noise measurements and 1n manipu-

lating the measurement data. The procedure for evaluating

each number will be dilscussed fully in the following
sections of this report.

II. BACKGROUND NOISE

A. Procedure

In order to describe adequately the background noilse
in a communlty, it is necessary to measure and to
specify several quantities. It is certainly not valid
to make one measurement of sound level at one point in
the community at one time, and then to call this result
the "background noise for the community.” Ideally, we
should record the socund-pressure level of the noise at
all audible frequencies, at all times through the day
and night, and at all points in the community. Such a
large scale measurement program 1ls, however, clearly
impractical, In order to obtain useful data without a
prohibitively large number of measurements, we must
sample the noilse in frequency, in time, and in place.
If the samples are selected properly, they can provide
an adequate description of the background noise in a
community.

First let us examine how variations in background noise

from point to point in a community are accounted for in

the measurement procedure. One of the considerations
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in the original selection of each sub-area was that the
background nolse at all resldences within the sub-area
be more or less the same. For example, the residential
area may be selected to be the row of houses on elther
side of a busy street, Or, the streets within the area
may be very lightly travelled, and most of the nolsge
may originate from a busy street 1/4 mile away. Be-
cause the noise was more or less the same throughout
most sub-areas, it was usually necessary to make
measurements of background noilse at only one position
wlthin each sub-area. In some cases, however, where
some non-uniformity in the nolse was expected, measure-
ments were made at two or more locations.,

The noise level near a busy street will, of course,
de?end upon the distance from the street. In this
survey, all measurements were made near typical resi-
dences, regardless of thelr distance from noisy streets,
since the objective was to evaluate the noise to which
resldents are exposed, and not to evaluate the charac-
teristics of the nolse sources. The measuring micro-
phone was always located about 5 £t above the ground.

All measurements were made during weekdays in order to
obtain a sample ¢f the type of nolse that occurs most
frequently. Readings were taken durling two periods of
the day: 1) 9:30 a.m. to 4:30 p.m., and 2) 1:00 a.m,

to 5:00 a.,m, These times were selected because the
background noise in most areas remains reasonably stable
within each of these peribdss and hence measurements
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made over a short interval of time within each period
would be fairly representative of measurements for the
entlre period, Selection of these measuring periods
avolds rush hours and evening hours during which the
level of traffic is not uniform,

All measurements were made in octave bands of frequency,
using a conventional sound-level meter in combination
with an octave-band analyzer. Almost all the readings

of sound-pressure level were taken in three octave

bands of frequency: 75-150, 300-600, and 1200-2400 cps.
These three octave bands appear to provide an adequate
sample of the frequency spectrum since, in most cases,
the spectrum of background noise does nof deviate
markedly from location to location in a given resi-
dential community, or from community to community.

The sound-pressure level in each octave band generally
fluctuates with time, the fluctuations being as great
as 15 decibels in some cases. In order to evaluate
these short-time fluctuations in the background noise,
the sound-pressure level in each of the three octave
bands was sampled at regular intervals. Successive
readings of sound-pressure levels in the 75-150,
300-600, and 1200-2400 cps bands were taken at regular
intervals of 5 seconds. That is, the instantaneous
reading on the meter on the octave band analyzer was
recorded every 5 seconds. The "slow" meter scale was
used for all readings of background'noise; The cycle
was repeated until 15 or more readings had been taken
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in each of the three bands. In some cases as many as
30 readings were taken in each band, if it was Judged
that this larger number would be required in order to
obtain a reascnably stable statistical picture of the
distribution in levels,

‘Each reading was taken to the nearest 5 decibels. The

data were recorded on sheets of the type shown in Fig. 1.
As each reading was taken, an "x" was recorded on the
data sheet in the appropriate square. The data ob-
fained from a sequence of readings were recorded,
therefore, as three distributions of levels in three
frequency bands. )

For each sub-area, at least two data sheets of the
type shown in Fig. 1 were completed -~ one or more for
daytime and one or more for nighttime. In some cases,
addltional sets of readings were taken during either
the daytime or nighttime periods. These additional
data served to verifylthe assumption that the dlstri-
butions that described the background noise levels
remained reasonably stable throughout these periods,

B. Results

From data sheets of the type shown in Fig. 1 our cb-
Jective 1s to derive a reasonably simple quantitative
description of the background noise existing at the
time the measurements were made, In each frequency
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band we have, in effect, a distribution curve that
indicates how the samples of sound-pressure level are
distributed along the declbel scale. A distribution
that 1s concentrated at one point along the scale
represents a noise with very little fluctuation. If
there are large fluctuaﬁions, the distribution is
broad.

From each data sheet of the type shown in Flig. 1 our
task 1s to derive a single number that provides a
statistically meanlingful description of the back-
ground noise. The number we select will be used to
rank order the 180-0dd sampling sub-areas studled in
this survey according to background noise. We shall
call the number the Background Sampled Noise Level.

For each of the distributions, we compute first the
mean sound-pressure level on an intensity basis. In
order to perform this computation, the procedure is

to (1) convert all decibel readings to relative
intensity, (2) compute the mean relative intensity,

and (3) convert this mean relative intensity back to
decibels. For example, suppose we have the distri-
bution shown in Fig., 1 for the 300-600 cps band, in
which four samples were measured in the range 35-40 db,
eight at 40-45 db, one at 45-50 db, and two at 50-55
db. The intensities corresponding to these ranges of
sound-pressure level are in the ratio 1:3:10:30 (since
10 decibels represents a tenfold increase in intensity,
and 5 decibels represents approximately a threefold
increase). If the intensity in the lower range
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(35-40 db) 1s called unity, the average relative
intensity is

4 x1+8x3+41x10+2x 30
15

= 6.5

which is about 8 db above the reference intensity.
Thus the average level computed by this procedure is
46 decibels. The median level, on the other hand, is
42 decibels.

We observe that the mean computed on an intensity
basls gives considerable weight to measurements of
high sound-pressure level, and relativeiy less welght
to measurements of lower sound-pressure level. This
mean computed on an intensity basls appears to yleld
a realistic single measure of the noise exposure ex-
perienced by residents in a community. It provides a
less arbitrary measure than, say, the level that is
exceeded by 25 or 50 per cent of the samples,

Computation of the mean levels for each of three
frequency bands and for daytime and nighttime measure-
ments yields a total of six numbers that describe the
background noise in each sub-area, The data for each
sub-area are tabulated elsewhere., Curves showing how
these mean levels are distributed in the 180-0dd sub-
areas 1ln the eight cities are given in Figs. 2 to 4,
Bach figure shows two curves, representing the cumu-
lative distribution of levels in a given frequency
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band for nighttime and for daytime. For example, Fig. 3
shows that, in 50 per cent of the areas, the mean back-
ground level in the 300-600 cps band exceeded 33 db at
night., In 95 per cent of the aréas, the level exceeded
22 db, and the mean level was greater than 46 db in
only 5 per cent of the areas,

From these three pairs of cumulative distribution
curves we show in Figs. 5 and 6 a statistical picture
of the noise spectra in the daytime and in the night-
time, Each curve indicates a spectrum that is ex-
ceeded in x per cent of the areas, where x is the
number that labels the curve., A curve labelled 25
per cent, for example, depicts a background noise
spectrum that 1s exceeded in 25 per cent of the areas
in which measurements were made. '

Each noise spectrum is defined by only three points,
since most of the measurements were made in only
three octave bands of frequency. Some measurements
were made in other octave bands, however, and those
measurements indlcate that the background noise spec-
trum is usually rather smooth. We are usually Justi-
fied, therefore, in joining the points in PFigs. 5 and
6 by smooth curves, and in extrapolating the curves
below 75 cps and above 2400 cps.

The next step in the data reduction is to combine the
mean sound-pressure levels for the three frequency
bands to obtain a weighted averaged level for each
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sub-ares, If we examine the specira for the indlvidual
sub-areas we find that they usually have the form shown
in Figs., 5 and 6. Provided the spectrum shapes are
reasonably similar, we are Jjustified in computing a
simple arithmetic mean of the levels in the three fre-
quency bands 75-150, 300-600 and 1200-2400 cps. We

use thils average to rank order the sub-areas in terms
of background noise. ‘

Thus, if the levels in the 75-150, 300-600 and 1200-
2400 cps bands are 54, 46 and 41 db (as in the example
of Fig. 1) the weighted mean would be

54 + 46 + 41
3

= 47 db

For each sub-area we compute a separate average for

daytime and for nighttime. The 180-0dd sub-areas in
the survey are rank-ordered according to the average
level of background nolse computed by this procedure,
The number obtained by this procedure is, by defini-
tion, ‘the Background Sampled Noilise Level in decibels.

For the usual type of background noise spectrum, i.e.
the spectrum shape shown in Figs. 5 and 6, and for a
background noise that does not exhibit large fluctua-
tions, the Background SNL is about 19 db below the
overall sound level read on the "C" scale of a sound
level meter, and is about equal to the socund level
read on the "A" scale of a sound level meter.,
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The Background SNL's for the individual sub-areas have
been tabulated‘elsewhere, and a cumulative distribu-
tion curve of these levels (both daytime and nighttime)
is shown in Fig. 7.

In order to code the data on background noise 1t 1s
necessary to divide the sub-areas into categories or
groups according to the Background SNL.. The data are
divided into the followlng 7 categories:

Category Background SNL
db

§ 32
33-36
37-40
414y
45-48
49-.52
> 53

Q= FH U QW e

The levels in each sub-area, classified according to
this scheme, have also been tabulated. In addition,
the differences between daytime and nighttime Back-
ground SNL's, classified into three categories

(€ 3, 4-10 and > 11 db), have been computed and
tabulated.

Each category of Background SNIL has a range of 4
decibels. Such a fine division may not be required
in much of the analysis, and some combination of the
categories can probably be made.
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IITI. AIRCRAFT NOISE

A. Procedure

Most of the measurements of aircraft noise were made
in the areas that were specially selected on the
baslis of distance from the alrport and location with
respect to regularly used flight paths to and from
ends of alrport runways. As far as possible areas
were selected in which only one type of aircraft noise
predominated, i.e. most of the flights over a given
area were landings or take-offs (not both), and the
alrcraft operated within certain limits of altitude.
It is clear that thilis ldeal situation is only ap-
proximatéd in practice., Over areas designated as
"landing" there will be an occasional take-off; over
areas close to an alrport where altltudes for take-
offs and approaches are normally 1000 ft or less,
there will be some circling operations at higher
altitudes.

Measurements of aircraft noise in a given area were
usually made on occaslons when the background noilse
survey was in progress in the same area. Measure-

ments were not restricted to aircraft that were
undergoing operations for which the area was desig-
nated, although most of the aircraft were undergoing
such operations. Measurements were made for all alr-

- eraft that produced noise levels substantially above

the background noise. For all measurements the position
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of the microphone was noted and the distance from the
ends of zirport runways was later determined from maps.

In addition to the measurements in the designated
areasg, some measurements were made at other locations
near the airport, at known distances from airport run-
ways. These measurements were made at tTimes when alr-
craft operating from the airport did not pass over the
designated areas, These additional data served to
increase the size of the sample of measurements, and
hence to lncrease the validity of the statistical
analysls of the data to be described below.

The nolse levels produced by the aircraft were not
read directly from an octave~band analyzer. The
nolse was first recorded on a magnetlc tape recorder,
together with suiltable calibrating signals to permlt
determination of absolute levels. Each time an air-
craft passed overhead, the tape recorder was switched
on and a 10-30 second sample of the alircraft noise was
recorded, including the time before and after the
level reached a peak value. FPFor each recording the
attenuator settings on the recording instrument were
noted.. A 400 cps calibrating signal was recorded
from time to time, and the attenuator settings were
again noted.

After the completion of the survey the tape recordings
were analyzed by means of an octave=band analyzer and
a graphlc level recorder., The graphic level recorder
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draws on a strip of paper a trace which represents the
time variation of sound-pressure level in each octave
band of frequency. Traces of the callibrating signal
were also made on the graphic level recorder, and
these served to set the absolute level of the re-
cordings of alrcraft noise, The entire measuring
system was callbrated at all frequencies, and
corrections were applled for non-uniformities in fre-
quency response, and for differences in averaging
characteristics of the graphic level recorder and the
sound level meter, Thus all data were corrected to
give results equivalent to the readings that would be
obtained on the "fast" scale of a sound level meter.

f

B. Analysls of Results

In the analysis of the recordings of aircraft noilse,
the objective is to obtain a statistical description
of the aircraft nolse levels in the areas around each
alrport, As noted above, this total aircraft nolse

is a composite of (1) noise from aircraft undergoing
a speciflc operation for whilch the area is designated,
and (2) noise from aircraft undergoing other opera-
tlons in that area. The noise 1s controlled largely
by aircraft of the first type, since they are in the
ma Jority. ‘

The statistical description of the ailrcraft noise that
1s presented in the following discussion does not
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include data on the frequency of occurrence of the
ailrcraft. The measurements in the present survey
yield information only on the levels of the aircraft
noise, without regard for the number of times the
alrcraft pass overhead,

Since only a limited time was availlable for the
survey, 1t was not possible to make large numbers of
measurements of alrcraft nolse in each area. A valid
statistlcal description of the alrcraft noise levels
in a glven area could be gathered only if a period of
weeks and even months were spent making measurements
at each alrport center,

From the data at hand, valid statistical descriptions
of the aircraft nolse can be obtained only if the
data from different airport centers are combined.
Such a combination of data is possible if we make the
following assumption: We assume that the statistical
characteristics of the aircraft noise levels in an
area a given number of miles from the end of a runway
(measured along the flight path) are independent of
the particular airport center or éity in which the
area ls located., We distinguilish, however, between
areas designated as "landing" and those designated

as "take-off." This assumption implies that differ-
ences 1n flight regulations, cirecling patterns, etec.
at different airports do not materially modify the
statistical description of aircraft noise levels in
areas that are the same distance from airport runways,
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but in different alrport centers. In effect, the
assumption implies that the alrcraft nolse levels are
determined by only two independent variables: (1)
distance from end of runway, measured along the flight
path, and (2) designation of area as "landing" or
"take-off."

The validity of the above assumption cannot be veri-
fled with confidence from the limited data at hand.
General observations of aircraft operations in variows
airport centers would indicate that the assumption 1s
not unreasonable., The analysis of the data will pro-
ceed on this basils,

In the analysis of the results;, the discussion will
be restricted primarily to the peak levels as the
aircraft passes over the measuring locations, The
time characteristics of the nolse willl, of course,

be dependent upon the altitude of the airecraft. If
the alrcraft 1s only a few hundred feet high, the
peak will be sharp, as illustrated in the trace shown
in Fig. 8a. This trace was recorded by the graphic
level recorder, and represents the sound-pressure
level in the 300-600 cps frequency band at a distance
of one mile from the end of the runway as the alr-
craft takes off. When the aircraft is at a higher
altitude,; a flatter trace is obtained; since the
relative distance between the aircraft and the micro-
phone changes less rapidly. Fig. 8b shows a trace
taken at an area 4.3 miles from the end of a runway.
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The measurements of aircraft noise levels are sum-
marized in Figs. 9 to 18. Data are given only in
the frequency bands from 75 to 2400 c¢ps., For the
types of nolse spectra encountered in this study,
the contribution of levels below 75 cps and above
2400 cps is probably not important in the evaluation’
of the effects of the nolise on people., A separate
figure shows the levels for each of five frequency
bands, for both landing and take-off areas.

To explaln how these figures were constructed, let us
focus our attention on one - say Fig. 11 - which glves
the sound-pressure levels in the 300-600 cps band, for
take~off areas, Each point on the graph represents a
measurement on a separate aircraft. From the record-
ing of this aircraft, the peak level in decibels is
obtalned by the procedure described above, From the
known posltion. of the microphone, the dlistance from
the end of the runway, measured along the flight

path, 1s obtained. These two numbers - the peak
level in decibels and the dlstance in miles - deter-
mine a point in Fig. 11,

There 1s conslderable spread in the levels of air-
craft measured a given distance from the airport.
This spread is attributable to a number of factors,
of which the following are the most important:

1) The measurements represent different types
of aircraft, from DC-3's to DC-6B's and
- Super~Constellations,
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2) The position of the flight path relative fto
the measuring microphone may change ap-
preclably from one measurement to the next.
For some measurements, the alrcraft passes
directly overhead; for other measurements,
the aircraft passes at an oblique angle.

3) The atmospheric conditions, in particular
the wind and temperature gradients and
turbulence, vary from day to day and from
hour to hour,

4) At a given distance from the airport,
pllots may use different engine power
settings, with consequent differences in
radiated noilse. ‘

In order to examine the distribution of levels at a
glven distance in more detall, let us restrict our
'attention to the group of measurements in the range
3-5 miles from the end of the runway. About 44
measurements are clustered in this distance group,
which can be represented by an average distance of
about 4 miles. In Fig. 19 a cumulative distribution
curve 1s plotted, showing the per cent of measurements
in this distance group that are less than the level
designated by the abscissa. This cumulative distri-
bution forms a relatlvely smooth curve., This curve
shows that 25 per cent are less than 56 db, 50 per
cent are less than 64 db, 75 per cent are less than
68 db, and 90 per cent are less than 75 db. Hence
on Fig. 11 four points are plotted at a distance of
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4 miles, representing each of these four percentage
levels. '

Similar cumulative distribution curves are drawn for
other distance groups, and hence four points are
plotted on Fig. 11 for each of these groups. Joining
the points in the manner shown in Fig. 11, we obtain
four curves which indicate how the sound-pressure
level decreases wlth distance from the end of the
runway. Ninety per cent of all measurements fall
below the upper curve, 75 per cent fall below the
next curve, etc. The game procedure 1= followed for
other octave bands of frequency.,

The data in Figs. 9 to 18 are re-plotted in a dif-
ferent form 1in Figs. 20 to 23. In each figure nolse
spectra are shown for several distance groups. For
the figure marked 25 per cent, for example, the
spectra depict levels that are exceeded in 25 per
cent of the measurements made in the survey. The
smooth curves Iindicate the spectra for take-off
areas, both take-off and landing areas are shown,

Data for both landings and take-offs are plotted in
Figs. 20 to 23, There 1is apparently no significant
difference in the noise levels for landings and for
take~offs for areas that are the same distance from
the ends of runways.
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The data shown in Flgs. O to 23 represent a composite
of measurements on about 250 alrcraft. The composite
plots show the distribution of sound-pressure levels
to which residents who live under regularly used
flight paths are exposed., In general, for a given
distance from the ailrport, the greatest sound-
pressure levels are measured when large aircraft,
such as DC~-6's and Super Constellations, follow
flight'paths that are directly over measuring loca-
tions. The lower sound-pressure levels are measured
for smaller aircraft, such as DC=3's, or for aircraft
which deviate considerably from the flight paths that
are usually followed in take-offs and landings.

At high frequencies (e.g. in the 1200-2400 cps band)
the measurements of aircraft noise at the most dis-

tant areas are usually limited by background nolse.

A comparison of the measurements of alrcraft at 7-10
miles, in Figs. 13 and 18, with the measurements of

background noise, in Fig. 5, lndicates approximately
the same dlstribution of levels for the two cases.

In order to obtain a single number that descrilibes the
aircraft noise for each area we must specify the dis-
tribution of levels in each band of frequency by a
single number, and we must combine or average the
levels in different frequency bands. To specify the
distribution of levels in each band, we select the
level that is exceeded 25 per cent of the time, That
is, we describe the level of aircraft noise over a
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given area as the level that 1s exceeded by 25 per
cent of the aircraft that fly nearby. We feel that
this measure is mcre appropriate than the méﬁian
level, since the neighborhood reaction to the nolse
is determined primarily by the noisiest aircraft that
£ly overhead.

The levels in the different frequency bands are com-
bined in the same way as the background levels, i.e.
the levels in the 75-150, 300-600 and 1200-2400 cps
bands are averaged arithmetically. This procedure
allows us to compare the background noise with the
aircraft noilse, and to take differences between the
two directly. '

If we determine the levels that are exceeded by 25

per cent of the aircraft and average these levels in
the 75=150, 300-600 and 1200-2400 cps bands, we obtain
a number that we designate as the Aircraft Sampled
Noise Level. '

We have used the above procedure to compute the
Aircraft SNL's for areas in each distance group, and
we have plotted the results in Fig. 24. The same
curve applies to take-off and landing areas since,

~as Figs. 20 to 23 show, there is apparently no sig-

nificant difference between the noise levels measured
in take-off and in landing areas.
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From Fig. 24 we can determine directly a measure of
the aircraft noise levels over each of the designated
areas in each airport center, provided the assumptions
given on pages 15 and 16 are valid, For each area, we
determine the distance along a typilcal flight path
from the end of the airport runway to the area. For
this distance we determine the Aircraft SNL directly
from Fig. 24,

For sub-areas 9, 10, 11 and 12 a somewhat different
procedure is followed, since very few measurements

of aircraft noise were made in these areas., These
four sub-areas are located close to the ailrport, but
are 1 to 1-1/2 miles from regularly used flight paths.
We measure the perpendicular distance d from the
flight path to the area in question, and we estimate
the average height h of the aircraft at the point on
the flight path from which the perpendicular distance
is measured. We then compute the quantity 20 log
(d/h) ab, which is the difference, in decibels, be-
tween the level measured directly under the flight
path and the level at distance 4, assuming geometrical
spreading of the sound from the aircraft., In most
cases, thilis correction 1s of the order of 10-~15 db,
This difference is then subtracted from the level
read from Fig. 24, The Alrcraft SNL's for the areas
off the flight path are somewhat less reliable than
the levels for areas near the flight path because
less reliable data on the distribution of levels are
avallable for the off-path areas.
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The Alrcraft SNL's for each area, computed by the
methods outlined above, have been tabulated elsewhere,
We have also tabulated the Aircraft SNL's by cate-
gories or groups, in order to facilitate coding of
the data. The Alrcraft SNL's have been divided into
six groups, each with a range of 6 decibels,

IV. AIRCRAFT EMERGENT NOISE LEVEL

The Aircraft SNL defined above is a measure of the
alrcraft noise stimulus to which communities near
regularly used flight paths are exposed., One would
expect the community response to be rather closely
related to the Aircraft SNL. One would also expect
that, in areas exposed to the same Aircraft SNL, the
response would depend upon the background nolse.
More precisely, one would expect the response to
depend upon the extent to which the aircraft noise
exceeds the background noise to which the community
is exposed day after day,

In order to permit testing of this hypothesis we
have computed and tabulated differences between the
Alrcraft SNL and the Background SNL;, for both day
and night. The difference, in decibels, between the
Aircraft SNL and the Background SNL has been defined
as the Aircraft Emergent Noise Level,
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We have also tabulated the Alrcraft Emergent Noilse
Levels by categories'or'groups, in order to facili-
tate coding of the data. The differences have been
divided into categories that each have a 6-decibel
range. '

V. LIST OF EQUIPMENT

The following equipment was used In the measurements
of background and aircraft nolse during the survey:

General Radlo Sound Level Meter, Type 1551-A

General Radlo Octave Band Analyzer, Tyﬁe 1550-A

General Radlo Sound Level Calibrator; Type 1552-A

Shure Brothers Rochelle Salt Microphone, Type 9898

10 £t cable connecting microphone to Sound Level Meter

Magnecorder Tape Recorder, Type PT63-AH

Power supply and auxiliary equipment to permit
operation of tape recorder from automoblile battery

Bruel and KJjaer Graphic Level Recorder, Type 2304.
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{a) 1.5 MILES FROM END OF RUNWAY

| f I 1 1 | | l | | ! i
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(b) 4.3 MILES FROM END OF RUNWAY

FIG. 8 TYPICAL VARIATIONS OF TAKE-OFF NOISE
IN 300-600 CPS BAND, TRACED BY GRAPHIC
LEVEL RECORDER
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Questiomnaire No. - : CONFIDENTIAL

Survey
NATIONAL OPINION RESEARCH CENTER 5w18=53
Universiby of Chicago
~-.w/> Area Time interview began

Bello. I'm from the National Opinion Research Center. We're doing a public opinion
study of how people feel about living in different areas, and I'd like to get some of
your ideas.

1. By the way, have you ever been interviewed before?

Yes....--.....-x
NOCaonnnooo.-Y

2. A. Well, in general, how do you like living in this part of (name of ci‘b§ or
county) == would you say you like it very much ~= that you e it a little «=

or that you dont!t like it?

6=1 #{Ask B=D)
-2 %{Ask B-D)
=3 s#(Ask E-Q)
-l #¢(Ask E-Q)

Like very much .
Like a little. .
Don't like . . .
Dont't know « « «

e & &
* &« & B
e ¢ & b

#IF
nLIXE {B. What would you say are some of the things you like about living in this part
VERY of (name of city or county)? :
‘W‘_ﬁgﬂ (What are some of the things that make this a good place to liVE?)é

A
nTITTIEY
_1}_@ H

5. Now usually no place is perfect -~ so to be sure I get a complete picture,
Itd like you to tell me about anything around here that bothers or annoys

you in any way, especially during the surmer and fall months.
T

D. Are there any other things that amnoy you —- that you just take for granted
because nothing much can be done sbout them? (what are they?)

To be answered by interviewer only: .
Tid you hear any planes passing overhead while asking the questions on this page?
YeSQ * o 8 & % ¢ ¢ ¢ @& ¢ @ -,

N00¢oooooot.ct"Y




“Survey 338 == 2
QUESTION 2 (Contimled)

#xTF E. Could you tell me about some of the things arcund here that bother or

SN T disturb you in any way, especially during the summer and fall months?

- 7
TR

nT0N !T
KNOWT
Kz

F. Are there any other things that amnoy you == that you just take for
granted because nothing much can be done about them?

G. Now, what would you say are some of the things you like about living in
this part of (name of city or county)?
(What are some of the things that make this a good place to 1ive2

3. How did you happen to pick this neighborhood to live in?
(What are some of the particular reasoms for your moving here?) 8w

h. A. Before you moved here, was there anything you thought you might not like
about living here?
YeSQ o & ¢ ¢ o & o @ 9-3.’::(Ask B)
No L] * L] * * L] L] * L ﬁ
Don't know « « « o =X

%B. IF WYESH: What was that? (Anything else?) Gom

To be anewered by interviewer on%: .
you hesr any planes pass overhead while asking the questions on tl:is page?

Yes.aooooooo b’ S

NOc-oooocco "Y



5. A. Do you like living here now more than you used to or not as much?

MOI‘G * o o & 10-1* (Ask B)

Not as much. « « « « 2% (Ask B)
Same...‘.,.. -3
Don't know « « « ¢« o« =R

#B. IF WMORE® CR “HOT AS MUCH": Why is that? 10=

6. Have you ever felt like moving away from this neighborhood?

YeSe ¢« ¢« ¢ o o o « 1R (Ask B&)
No * L 4 . - L) L 4 - L] ﬂ
Don’t hlcw ¢ o o o -X

* IF B. Why did you feel like moving? (Any other reasons?) 12~

C. Have you taken any definite steps t¢ £ind another place?

YeSe ¢ ¢ o ¢ s o o n"l**(ASk D)
No L ¢ ¢ &« o . & @ -2

33De IF MYES® TO C. ASK: What are they? 1l

Planes passed: Yes e o e -x NO. o o » -I



=

Survey 338 -= L.

7. Now I'd like to ask you a different kind of question that I think you'll
find interesting, The idea is to find out how quickly one word reminds you
of another word., I!'1l read you a list of words, one at a time, and you tell
me the very first word you think of when you hear each one.
For example, if I said "sweei", you might say "candy" «~ do you understand?
Just say the very first word that comes to your mind.
1. ( ) bread 6. ( ) noisy 11. ( ) airport
2. { ) salt 7. ( ) happy ’ 12. () sun
3. { ) bother 8. ( ) accident 13. ( ) reckless
he ( ) school 9. ( ) taxes 1. () dlack
5. () coffee 10. ( ) reading 15. ( ) danger
NOTE: Check the box next to any word that takes more than 3 seconds to answer.
13- 15« 17-
11 16- ‘ 18-
8. That's fine, next I'11 give you the beginning of a sentence and you add 2 few
more words as quickly as possible to finish it. For example, if I said "I
feel" ww=-a you might add "fine today" or "hungry" or however you feel.
1. On Sunday T like to . 19
2. TFcod prices are .
3. The thing that bothers me most is
k. Airplanes are | .
S. Summer time is _ ‘ .
9. Now, to get back to thesmain questions. Would you tell me about the noise around

here -- would you say it's very noisy -- fairly noisy -- fairly quiet -- or very
quiet?

Very noisy. .

s ¢ o o @ 20—1
Fairly nOisy't s o+ » s s -2
Fairly quiet. . . . . . -3
Very quieto » ® 2 2 e @ “'h
Don't knNowe « » o « o & "5

Planes passed: Yes. o ¢ » . X No o oo Y



Survey 338 == §

10. What kinds of noise d re? [(auv.otherz)
RECORD IN FULL, THEN CIRCLE AS z»za CATEGORIES AS APPLY IN COLUMN A, AND ASK QUESTIONS B~D FOR THE FIRST TYFE OF
NOISE AND FOR m>om OTHER TYPE OF NOISE MENTIONED.
NON@e ¢ o ¢ ¢ ¢ o 20-0
Don't knowe « « & -X
TIrcle Code In X |B. Does the __ holse FC. 1n whal way; (What are you usually doing #D, Does it bother you very
Col, A if bother or annoy you when 1t bethers you? Anything else?) often, fairly often, or
mentioned in any way? only oocmm»ob&.pﬁ
Adrplane 206 Yes. « o 2l-l%(ask C&D) 22 Very often. . . 25-9
No o o & ..m**Mmoo ww Fairly often. . 0
Don't know ~3i##(see E - Occasionally. . =X
Don't know. . . =Y
Outside traffic
or commercial -7 Yes. o o 21-h#(ask C&D) 23~ Very often. » . 26-1
Ne. . » =bwt(see E) Fairly often. . -2
Don't know ~6##(see E) Oceasionally. . ~3
Don't know. « Ir
Other people -8 Yes. . o 21-7#(ask C¥D) 2l | Very often. . « 26.5
or children No o o« ¢ =8ux(see E) _ Fairly often. . .6
Don't know -9#¢(see E) Occasionally. . .7
: Don't know. . . -8
Other (specify)| =9 Yes. . . 21-0%(ask C&D) : 25- Very often. . « 26-9
NO o« ¢ o ~Yux(see E) Fairly often. . -0
Don't know ~Y#t(see E) Occasionally. . X
Don't know. « -~y
B, If "YES" to one type of noise, and "NO" or "DON'T KNOW® to another, ASK: Why is it that noise seems to
bother you and noise doesn’t? 27
Planes pf ﬂnwu Yes o ¢ ¢ « X Ne. o « o« n - :



Survey 338 == 6.

11. A. How about the noise in other places you have lived?
Have any of them been very noisy -~ fairly noisy =-- or

rather

quiet?

Some very noisy. « . .
Some fairly noisy. . .

have they all been

28-1x(Ask B,C&D)
-2%(Ask B,C&D)

All I‘ather quiet @ ¢ ¢ ¢ o e & "'3
Never lived elsewhere. . . » « =k
Don't KNOW ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o "'5
#* IF Bs About how long did you live (there?) at the last noisy one?
RYERY®
_OE Less than 1year ® ¢ ® & o @ o 28"6
"FAIRLY"® 1 year but less than 2 « + « « =7
NOISY 2 years but less than Lk, . . » =8
ASK: I years but less than 10 . . « =9
10 years or more . « o « + o« o« =0
Don’thlcw.......... "x
C. What kinds of noise were there? (Any other?)
7 Airplane or ajrport. . . . . . 29-1
Qutside traffic or commercial. 2
Otherpeople......... "'3
Other (specify)e o o ¢ + o o o =b
Don'tlmow.ooooooooo “5
D, When did you move away from there?
Lessthanlyear.......29~6
]l year but lesg than 2 . . +» » =7
2 years but less than k., . . » =8
li years but less than 10 . . » =9
JOyears or more « « + + » + » =
Don'tknaw.oooocoaoo -x
12, A. Some people have complained about airplanes around here. 30~

B.

#C,

How do you feel about them?

Are there any (other) things you dislike about the planes flying around

here?

IF "YES™: What donft you like about them? (anything else?)

Yes- 4 0 o o 2 & 0+ ¢ o s e e BI‘R*(ASk C)

No. ® @ 4 & 8 4 2 e e+ ° e e @

-Z

31~
Planes passed: Yes. « + » X No. ... I



~

13. 1In general, do the planes seem to fly over this area very often -~ fairly
often -- or only occasionally?

Very Often o o ¢ ¢ ¢ o o o & o . 32"1
Fairhr Often o o 4 & o o o o s o "'2
OCCaSionally e * o @ e o ¢ &+ 2 "3
Don,t nw e & o o o o o o 2 s @ “h

14. A. When the planes do pass here do they ever fly very low?

YeSe ¢« ¢ o ¢ ¢ ¢ o
No L L4 L] . L[4 * » .
Dontt lmow « « . «

LI 32"5*( ASk B)
-6
. @ "7

¢« s e
« o o
. v e
. v @
[ ] - [ ]
.
L]

#B, IF "YES" ASK: Do they fly very low -- practically always -~ fairly

often =~ or only occasionally?

Alw&ys ®» o o 5 6 o s 9 8 o = » ® 32"8
Oftene o« ¢ o ¢ 2 6 o ¢ s o o o @ -9
OccaS ionally » & o s o o » s 9 » "O
Dcn' t know ¢ 8 & ® e ° s e o 2 e -X

15. A. Do you seem to notice the airplanes more often at certain times than
at others?

Y33000¢oooooooooooBB’R*(AskmC)
NOo'oocoocooooooo"

Don'tknOW..-........' -2

*IF B.
wyEgn
135K:
C.

When are they most noticeable?

(If Day, Evening or Night not mentioned: PROBE ==

Are they more noticeable during the day, evening, or night?
Record in full, then circle the categories below which apply.)

Day (6 a.,m. to 6 Polts e o o o o 33-&
Evening (6 pem. to 11 pom.)s o o« =5
Night (11 poMo tvo 6 aamo)o * o o "‘6
Other (SEcifz ) ¢ o o & @ ¢ @ o @ '?
Don't know e & @ # @ » o @ o o @ ‘8
How is it that you notice them more then?
(What are you usually doing then?) 3h=

Planes passed:

Yese +» o o X NOo ¢« ¢ ¢« ¥



™

. Sur'ﬁy 338 b 8.

16. A. Do the airplane noises around here bother you more than they used to,
or not as much?

Bother more. « o« « 35-13%(Ask B)

Bother not as mich « + « « « » ~2%( Ask B)
Bother samee « o ¢ o ¢ o ¢ o o ‘3*(A8k B)
Never bothered « « ¢« ¢« o ¢ ¢ o -
Dcn‘t KNoW ¢« ¢ ¢ ¢ ¢ ¢ o o o & ‘5

#B. Why is that? ’ 36

17. A. How about your neighbors -- how do they feel about the airplanes over here?

37~

B. Have you ever talked about the airplenes with them?.

Y‘s- ¢ @ 0 8 s ¢ 0 & 2 v« o @ 37‘R

NO ¢ ¢ ¢ « ¢ ¢ o« « s o« o 2 o o =0

18. A. Do you feel that commercial air lines are very important to (name of city)
fairly important, or not important at all?

Very important . 38-1x%(Ask B)

Fairly‘ impor‘b&.nt . s e s+ e ¢ » “2‘*( Ask B)
Not import&n’b. ” ¢ & 0 o ¢ o @ -3*( Ask B)
Don't kncw ® & @ ¢ & & s ¢ s & -

#B, Why is that? 38-

19. A. Do you think the airport here has to be located clese to the city, or
could it just as well be built further out?

Close to cityo » e & & o+ * e 0 39‘-1‘*( ASk B)
F\lrther O'u‘b. e o @ s & e+ ¢ o+ @ -2*( Ask B )
Don' t knO‘H’ ® & 2 & » e o o o "3

#B. Why is that? (anything else?) 39~

Flanes Passed: Ye8e ¢ ¢ ¢ ¢ ¢ o o« =X NOo ¢ ¢ ¢ ¢ ¢ « -y



DUIVEY 390 ®= T,

20, A, Have you or anyone in your family ever been in the Airforce or worked for the
airlines or airplane industry?
YeSO » . L 4 . » . * ® * » * * * ho_l*( ASk B&C)
NO & & & & 2 2 8 &2 e 9 e e * @ "'2
Don' t know ¢ & s o & o ' ¢ e "3
*IF B. Who was that? L10O-
nﬁsn
A5k
C. What did they do?
21. A, Have you ever flown in an airplane?
Yes » & & & o 2 5 2 8 s » ® » hl"a*( Ask B&C )
HO o o o ¢ o o 06 06 0 2 2 8 s » "O**(ASk D)
) Don' t hiow e @ @ & o 2 & & s @ "'x
*IF B. About how many times?
mIESt Once or twic€e o o o o o o ¢ »  Ll=1
ASK: Three or four times., . + « + « -2
Five or more o o s o o & o & "'3
Don! L EKNOW ¢« « o ¢ ¢ o o o o » "',-i.
C. When was the last time? Lhle
**EZ D. Has any one in your family ever flown in one:
L "Noﬂ
AE’K: Yes‘ * L J *» L 4 L] L 3 L ] * * . * - » h2'Rm(ASk E)
No ® & @ & o & &5 8 & s s 9 ¢ -1
Don' t kIlOW # o 6 2 2 2 + s @2 W "2
***EE E. Who was that? About how many times has (he, she) flown?
“YESH
TO D Number of Times Flown (circle category)
ASK: Relationship 1=2 3=l 5 or more Don't know
2~ A B c X
112 A B c X
2~ A B C X
’ L2« 2= h2- lj2-
22, A. How do you feel about flying? L3=

B. What are some of the {other) things about flying you don't like so much?
(anything else?)

Planes passed:

Yes. ¢« v e X

NO . L4 * *
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23. A. Have your feelings about flying changed in any way during the past year

or so?
) Changed. ¢ ® 8 # 8 o a2 & e 9 hh-R*(ASk B&C)
NOtChanged-.o-.ctooa ‘0
Don'tknow-.-...-..- -X
* IF B. 1In what way have they changed?
"CHANGED" (Do you like flying more or less than you used to?)

ASK: »
Like MOTC, o ¢ o o o 5 » » ¢ » hh“l
Like 165 Be ¢ o o s » 4 ¢ o e @ -2

C. Why is that?

2. 4. Has anyone you know ever been in an airplane accident?

YGSo e« @& & ¢ & s & ¢ o s & s hS“R*(ASk B’C&D)

NO ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ 6 8 6 6 ¢ o “1
Don ' t kno“ e » 2 e 5 e 2 e s » “'2
#IF B. Who was that? : }i5=
. "YRSH ’
25K

C. Was it a very serious accident--fairly sericus -~ or only a minor one?

Very Serio“ls « o e » 2 o e o @ hS-S
Fairly Serious * o & o s & o @ ‘6
Minora e @ & e« @ & ¢ s ¢ o o "7
Don‘t mow » & o ¢ s o . o "8
D. About how long ago was that?
less than 1 year ago . . « . o L45=9
1l year but less than 3 . ., ., . -0
3 Ye3rs O MOTe€s + o o « « o+ o =X
Don't know e e ¢ 2 ¢ e o 2 e @ “Y

25. Who do you think is mostly responsible for controlliﬁg airplane noise and
safety arocund here?
L6~

L7-

26. Do you think that anything should be done to improve the airplane noise and
safety situation in this part of (name of city)?

YeS « & 4 % # & o & 2 e s ¢ o h?")_&( ASk Qa 27"31)
NO * & 8 8 & & & & ¢ @ 0 s &+ e "5(Skip 'tO Q032)
Don't KNOW o o o « o ¢ o o o ~6(Ask Q.27=31)

Planes passed: Yese o o & X NCe o o &« Y
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o
- WYEgn

"DON'T
KNoW

Q. 26
ASK:

A,

*IF
"YES

n

iSK:

Yes » * * L * L] . -* * * - * * >

No L4 L] L » * L] » L » 3 * . L] »

Don't KNow o o « o o o o o « ¢

Do you think it's possible for the authorities to do anything (more) about
the situation?
h?-g*(Ask B)

-9

B.

What (more) do you think they could do?

118~

—

-

A. As far as you know, have the authorities done amything to improve it?

Yes ® @ ® 8 e s o & 2 B & & o @

1i8-0 #(4sk B)

NO * & 6 ¢ o & 9 o+ e € ° x » -X**(Ask C)
Don't know ® e o o » » o 8 s "'Y

B. What have they done? (anything else?) 49=

C. Why haven't they done anything? 50-

¥*

1P
"YES
ASK

”®

Yes., . . .
NO » » - -

. L4 - L4 L4 L * » *

s @& o o o+ o o

29. A. Have you read or heard about any local groups or organizations trying to
get the authorities to do something about the airplane situation?

51-1%(Ask B&C)
-2

B.

c.

Who are they?

What sort of things are they suggesting?

51-

52«

Planes passed:

TeSe o »

X

NOC L J . &

4
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30. A. Do you think you and your neighbors could help get the authorities to
£ %%S improve the airplane situation?
N "

.g_R_ . Yes-- e 5 6 s & o & & 2 o o @ SB-R*(ASRB)
"DON'T NO 8 e S 8 e ¢ & e+ e e & o ¢ @ -O**(ASk C)
K'NOT,]!I

#IF |B. What could you do? 53-
Q. 26  nYE3n '
A3K: 13K T
*IF | C. Why not? S
{4 On
A3X:
}
31l. A. Have you yourself ever tried to help do something about the airplanes
around here?
YeS.ooooooooooovo SS‘R**(ASkC&D)
HO ¢ ¢ 0 ¢ ¢ ¢ ¢ ¢ 06 ¢ ¢ 6 o o -O*(ASkB)
*%E B. Is there anmy particular reason why you haven't? 55«
" Oﬂ .
P A3K:
{
TP C. What did you do? -
’ ¥ 56
5K
B. Did it do any good? ,
Yes- * e B 6 6 6 o e o o+ e e @ Sé‘Rm(Ask E)
No....notoioloot "W(ASI{F)
Don'tknow.-........ -
#exIF E. In what way did it help? 57=
nyEgH
“T0
Q. 31
A3K:
wnsIF [ F. Why nob?. 57~
- nyon
-~ T
Q. 3%
ASK:

Planea passed:

xes £ d L * [ 4 x No L4 * L * Y
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ASK EVERYOHE THIS QUESTION

32. A. You may have read or heard about the closing of the Newark, New Jersey

Airport last year following a series of local accidents.

Do you think it was a good idea or tad idea to close

the airport at that time?

GoOod. + « » o o o o B58=l¥x (Ask B)
.Baduocooooo -ZH(ASI{B)
Qualified e » o o .3** (Ask B)
Dontt know. « » « «
3B, Why do you feel that way? (any other reasons?) 58w
59=

33. A. Do you happen to belong to amy clubs, groups or organizations that take an

interest in any community matters?

e e o o o O0-Ex (Ask B)
-0

. - L4 . L 4

Yes . . .
No. «» »
* IF B. Could you tell me which ones?
nyEgH '
3K

60~

3L. Are you usually in this neighborhood during the:
: Tes No

Mming (6 AoMn ot l PQM') GI:I 6]::1'

Afternoon (1 FPeMew 6 PoMo) -2

Evening (6 PaMt - 11 POMO) "3

N

Planes passeds Yese o« ¢ o o 0o ¢ o =X

NO.......-Y
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35.

A. What is your present occupation? (Record both type of work end line of
business. )

Jobs 62~
i

Incdustry: 7 - L 1‘\ f
!

3

¢ If respondent is main earmer skip B&C ‘and ask Q. 36 and 37.
If respondent is housewife, retired, or student, ask BLC.

-

. B» 1What is the occupation of the main earner in this family? 63

Jobs

Industry:

G Have you ever had a job cutside of your home?

TESe o ¢ ¢ 6 ¢ ¢ o+ o o 63"R(A8k Q936&37)
NO ¢« 06 ¢ ¢ ¢ o 0 ¢ o o -Z(SkiptOQ.BB)

If respondent is now employed or used to work awsy from home, ask Q. 36 and Q. 37.

36.

A. What would you say sboub the noise where you (last worked) work? Is (was)
it very noisy = only fairly noisy =~ fairly quiet e or very quiet?

Very NOISY #» « ¢ » o o éhﬂlﬁ(ASk B,G&F)
Fairly nOisy s o 0 v e -2*(.&8]‘ B,G&F)
Fairly qniet e o s 8 -3
Very quiet « o « « + » =}
Dontt Know ¢« ¢ « ¢ « » -5

*IF ®*NOISY" (R "FAIRLY NOISY® ASK:

B. What kind of noise is (was) it? = éh~-

C. Does (did) the noise at work bother you very much, only a little or not

at all?
Verymuch o o o o ¢ o 65-1**(A8k E)
Alittle o ¢ o ¢ ¢ ¢ o "2**(.&81‘ E)
Not ab all ¢« ¢ ¢ ¢ + o OB**(ASk E)
Dontt XnOW o ¢ ¢ o o .h
#E. Why is that? 65

F. How long have you worked (did you work) there?
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If respondent is now employed or used to work awsy from home, ask Q. 37.

Yes. ¢ € & @ 2 & » - ¢« & & »

'137. A. How about any of your other jobs «e were any of them under very noisy, or
noderately noisy conditions?

66-1x(Ask B,C&D)

3OTE ¢

NO ¢ @& & o & € # & & & & & 5 @ -
Never had ary other jobe « « o -3 .
Don't mw * L d * L J * L L d * L * -l‘
e * i
g B. What kind of noise was it? 66m
G. How long did you work there? . b7=

Very much.
A 1ittle .
Not at all
Don't know

.
-
*
L4

® B ¢

D. Did the noise bother you very much, only

¢ 5 &+ o

* & & o

little, or not at all?

® & &

If noise did bother in Q. 36, and did not
vice versa, askg

¢ & &

[ 2N T N

L ]
* &
L4
L]

e 67«93¢(See E)
=0ux%(See E)
~Xx%#(See E)
=Y

bother in Q. 37 or

Ee Why is it that the ___ nolse seemed to bother you and the
noise didnft? 6

38. Do you happen to have a television set in the house here?

YeSe o ¢ ¢ o o s ¢« ¢ o o ¢ o

No. L/ * [ * & ¢ & 5 & & o 9

o 69-1

39, Edupcation:

What was the name of the last schoel you attended?

What was the last grade or year you completed in that school?

Completed College. . + « - o«
Scme college « o ¢ ¢ o o o o
Completed high school. . . .
Some high SChQOI e o o o o o
Completed grade school or less -7

f.

Planes passed:

Yes:-oocco"X'

NOCOQQOQ“Y
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0. Family Composition:

Including yourself, how many pecple live in this household?

Please 1list them for me.

SEX AGE
Relation to head of family W F About how old is
Self M F
M| F
M| F
M| F
70~ 71-

4l. A. In general, how would you describe your health == good =~ only fair e

poor?

GOOdooooo-o
Only £air . « « .

POOT. « ¢ o o o «

% IF “ONLY FAIR" CR ®"POCR"™ ASK:

#¥B. Why is that?

Dontt know. - . .

.
”
-
-

[ T I J

72«1
«23(Ask B)
«3%{Ask B)
-l

72=5
b

2. Would you say you are more nervous or less nervous than other pecple?
o o 727

Mm‘ed L ] - - .
same. L ] L ] L J L ]
IeSSe « o « «
Dontt know. «

L4
L 4
.
.

*

-

.

*

-8
-9
=X

L3. A. Does noise seem to bother you more than it does other people or not as

rch?

MOre. e o o o o o o @ 73-1*(Ask B)
Sa:ne. * & 6 ¢ o e e @ ‘-2
Less. o o o ¢ o & o o -3*(Ask B)
Don 't h}ow. ¢ o o o @ "L,

#*IF B. is that? -

e Why 13

CR

WTESSH

m:‘

.

Planes passed: Y€Se + o s ¢ o » « =X

NO-.:.:'- —Y
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Here is a card with a list of typical family incomes. Could you tell me the one

which comes closest to the amount that all members of your family earned last
year. I mean how much money did they get all together from all sources -- before
taxes and other deductions?
A. mlder 32,0000 s o o o ¢ o @ 7&"1
Bo 32,000 - h,OOO. * o e o ¢ @ "2
Co $).I.,OOO - 6,000. * @ ® o o o -3
D- $6’OOO - B,Omo e o o ¢ = @ "h
Eo 58,0&) &nd MOTE o o ¢« o o @ -5
i5. Do you rent or own this house? (check one and get appropriate information)
Rent -- IF RENT, Ask: A. How much do you pay per month, including
the cost of heat, light and cooking fuel?
3 s
Own -- IF OWN, Ask: B. About how much would you say your home
is worth today?
L6.. A, How long have you lived in this part of (name of city)? years.
B. How long have you lived in this house? ' years.*

#IF LESS THAN 3 YEARS ON "B", ASK:

C.
D,

E.

Where did you live just before moving here?

How long did you live there? years.

Do you remember about when you moved here? Month Year e 76

h7.

A.

B.

*Ca

T0 BE ANSWERED BY INTERVIEWER ONLY

Respondent's home address:

Type of dwelling unit:

Singledwellingunit..........-.... "X
Multiple dwelling unit ¢ 6 v s e 2 B+ 2 9 » ¥ o ‘Y *(Answer C)

IF MULTIPLE DWELLING: How many floors? .

What floor does respondent live on?
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TO BE ANSWERED BY INTERVIEWER ONLY

48. Economic Level: k9. Race of respondent:
A. » # & 8 s 3 - ?7"’1 White. * ° e e o o 77-5
Be 2.0 o o o s o o -2 Negro. ¢« & ¢ o s "6
Ct » 9 e 2 2 s e s "3 Other' * o & v 9 e “'7
Do * o & e & 2 e o ‘h

S0. Time interview ended Date

51. Interviewer's Signature:
78 79= 80~

INTERVIEWER'S RATINGS

52. A. Did you feel the respondent was being frank and open in his answers?

#B., Why do you feel that way?

Completely frank . . . . .
QOccasionally not frank . .
Usuzally not frank. . . . .
Can't Sa¥e « + ¢ o ¢ ¢ o o

\

1
2 *(Ask B)
iMMkm

. s + e
¢ o & o

53. A. Were there any special factors which interfered with the interview?

*B, IF "YES":

~

What were they?

Yes. » » L4 L4 - L4 * » * L4 L4 * - X, *(Ask B)
Y

No » * L] ” » ® . L d * » L4 » » L4

Sh. While you were interviewing was it:

Very windy
Rainy. . .
Cloudy . .
Clear. . .

s 8 ¢ @

- - . .

¢ & s @

wwwﬂg
zzz#g

- - L] L ]



