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COMMUNITY REACTIONS TO SONIC BOOMS
IN THE OKLAHOMA CITY AREA

PAUL N. BORSKY
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FOREWORD

This study was initiated with funcds provided by the office of
Supersonic Transport Development, Federal Aviation Agency, Wash-
ingion Z5, D.C., by the Biophysics Laboratory, Aerospace Medical
Research Laboratories, Wright-Patterson Air Force Base, Ohio. The
research was conducted under contract AF 33(657)-11148 by the
National Opinion Research Center, University of Chicago, 55 Fifth
Avenue, New York, N.Y. 10093. Mr. Paul Borsky was the principal
investigator for National Opinion Research Center. Dr. Charles W.
Nixon of the Biodynamics and Bionics Division was the contract
monitor for the Aerospace Medical Research Laboratories. The work
was performed in support of Project No. 7231, "Biomechanics of
Aerospace Operations, " and Task No. 723103, "Biological Acoustics
in Aerospace Environments.” The research sponsored by this con~
tract was started in April 1963 and compieted in February 1965.

- This report is cataloged by the National Opinion Research
Center as Report No. 101.

This technical repert has been reviewad and is approved.

J.W. HEIM, PhD
Technical Director
Biophysics Labcratory
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ABSTRACT

The Oklahoma City, Oklahoma, area was repeatedly exposed to
sonic booms generated by a simulated schednule of supersonic transport
overflights during a period of 6 months from February to July 1964. The
schedule provided for eight sonic booms per day programed at an inten-
sity ot 1,3 pounds per square foot (PSF) during the first portion of the
study and 2.0 PSF during the latter stages. Almost 3000 local residents
were personally interviewed three times during the 6-month period to
determine the nature and extent of their reactions to the sonic booms.
Among the findings it was shown that substantial numbers of residents
reported interruptions of ordinary living activities, and some annoyance
with these interruptions, however, the overwhelming majority felt they
could learn to live with the numbers and kinds of booms experienced
during the 6-month study.
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COMMENTARY ON THE NORC REPORT ON COMNMNUNITY REACTINNS TO SONIC BOOM

Dr. John R. Dunning
Dean, Columbia University School of Engineering and Applied Science

Chairman, National Academy of Sciences Sonic 3oom Committee

Gordon M. Bain
Deputy Administrator for Supersonic Transport Development

Pederal Aviation Agency

The report of the National Opinion Research Center on Community
Reactions to Sonic Booms, based on tests in the Oklahoma City area from
February to July, 1964, is a significant addition to the store of available
knowledge on this highly importaunt subject. -

In studying the sonic boom and the effects that would result
from the operation of supersonic transports, it is necessary to provide
expert knowledge in a number of areas, such as the aerorautical aspects

of the problem, the effects of the sonic boom on structures and on structural

materials, and in the most difficult area of all sonic boom problems and
vhere the most elusive questions lie--the public response. There is little
doubt that the more we can learn from tests and studies about the effects
of the boom on people, and their rsactions, tne better we can define and
meet these problems. There is a great need for studies in this area, and
they must be encouraged even though it is recognized there is difficulty
in devising tests that can measure adverse or acweptable public responses
in a meaningful manner that will reflect the cumulative responsé to bocms
which the population might Lave to face eventually with operational super-

sonic transports.

The National Opinion Research Center report is one of the most
thorough yet made on the subject. It is concerned only with the Oklahoma
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City tests, but it is expected that it will be supplemented by reports

on future tests ir other localities and under other conditions, including
night flights and the use of different types of aircraft. It will be
studied with interest by scientists and experts on humwau behavior, and
will assist them in devising later studies to. expand regearch and knowledge
in this vital area,

This report and similar omnes also should be helpful in developing
design of the SST which minimizes the sonic boom and 2ny resultant adverse
public response,

Iz
7 /

The Oklahoma City sonic boom study from February 3 through
July 30, 1764, wss the first major effort anywhere in the world to determine
the nature of public reaction ©o sonic boom at specified, measured levels
over a reasonably extended period of time.

Ar this early stage in the development of supersonic¢ transportation
in a number of parts of the world, this was a most important, most valuable
study. The description "historic" may well be accorded to it iu recognition
of tne vast influence that traansportation and techaclogical develcpaent, and
their by-products, exercise over mea and natioms,

This Oklshoma City study also represents an approach t¢ the
matter of sonic boom that is in the best traditions of American life,
Faced with this aspuct of superscnic flight, the United States Government®s
response has been twofold, A major program of technical research has been
mounted to examine the nature cf sonic boom and methods of diminishing it,
At the same time, an equally determined effort has beguz to determine,
simply, "How will people feel about it?"

The Oklahoma City program has been the principal public wani-
festztion of this concern to date, This was a direct, straightforward




Zn fact, theze appears to have been very littie actual cause
for apprehension of property damage in most cases during the Oklahoma
City study. This statement would remain an accurate reflection of the
Oklahoma City experience even if one were to assume for discussion purposes
that investigation led to approval of every one of the 4,530 damnage claims
filed during and following the flight phase of the study, which was not
the case. It also reflects other research and experience.

Approximately 1,500 damage claims were received by the Air Force as
a result of sonic booms at an air show in Oklahoma City in 1956. The
cverpressures of these low-altitude sonic bocms ware not measured, but
it is known that they were notably higher than those generated in the 1364
study progrzam. At Edwards Air Force Base, Califorumia, an average of seven
boems is generated daily at varying overpressures. Eighteen claims of sonic
boom damage have been filed by persons in the surrounding area during
fiscal years 1964 and 1965. The area has experienced several thousand
sonic bocms during this time peridad.

A dual requirement would appear to have been created by this
survey finding--a matter of fact and communication. Extensiwve structural
testing built on past research and axperience, such as the recently
completed sonic boom structural response program at White Sands Missile
Range, New Mexico, will have to be conducted. Data thus gathered will
feed Into design and operational requirements for the United States SST:
This information must be communicated to the public. Such a program got
under way with the White Sands Study and plans call for it to continue in
the future.

The Oklahoma City research itself, of course, was not a structural
study. but a study of public reaction. It did, however, have structural
aspects. . )

Resezzch and experience prior to the Oklahoma City study, including
extensive Department of Defense experience in cperation of supersonic
military aircraft, pointed trc the conclusion that structural and material
damage should not be expected at sonic boom overpressures in the 1.0 to

i 2.0 pound range scheduled in the program.

Test houses rented by FAA in the Oklahoma City area for instru-~

. mentation and observation provideé3 a kind of structural *control” for

the study, an important safeguard in relation to property damage in the
area while at the same time recording sonic boom resporse data.

Test house findings and experience substantially agreed with
results of previous smic toom research and operations. The test houses
showed no discernible damage, although the research zangineers (See
“"Structural Response to Sonic Booms," prepared by the Oklahoma City
engineering firms Andrews Associates and Hudgins, Thompson, Ball Associates
as part of the over-all Oklahoma City study report) did infer that
vibrations caused by sonic booms "accelerated hairline cracking of paint
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finish at corners" and "cracking of paint finish over nailheads" in two
of the houses.

Results in the three stages of the publis opinion survey indicated
that the majority of Oklahoma Cityans who found the booms acceptable
decreased by 17 per cent during the course of the program, between the
first and the last interview. During this period, the scheduled overpressure
level genmerated by study aircraft rose from 1.5 pounds per square foot
to 2.0 pounds. The level 1.5 pounds is the maximum set for the United
States SST in cruise, during which it would be flying over populated
areas, 2.0 pounds the maximum for the short period of transonic acceleration
at a distance of 100 to 150 miles from the departure airport. The report
finds that "most of the increase in ancoyance" during this period was
caused by the increase in overpressure ievel rather than the length of
the program or other causes.

Should one agree that this was the case? If so, this finding
marks a major step toward idemtificatrion of the specific level of over-
pressure that may be widely acceptable. Or were there other factors?

For one thing, the Air Force F-101 aircraft, which generates a
particularly sharp-sounding sonic boom, was introduced into the progrz=
during the period. This may be a key point, because indications appear
to be that characteristics of the sonic boom in addition to the quantitacive
level of overpressure may be most important both in terms of public
acceptability and pctential structural response. The nature of the boom
from a large supersonic plane could prove to be significantly different
from a boom of the same overpressure generated by a smaller plane such
as those used over Oklahoma City. There is evidence to indicate that the
sonic boom created by the larger SST could prove more acceptable than the
one created by the smaller supersonic aircraft. The subject will have to
be explorad thrcugh flights of the Air Force B-70.

Second, some organized opposition to the sonic bcom study program
began to be heard as the weeks passed, and this may well have acted on the
annoyance level during the course of the study. Again, this is a wvariable.

Further, the scheduled overpressure level was intentionally
dropped during one period in July, and there was no apparent effect on
public xeaction as shown through the NORC survey or the telephone "complaint
center" operated dux nz the program by a local firm under contract to the
Federszl Aviation Agency. What does this mean?

Or does this survey finding indicate, really, that people became
annoyed with sonic booms as a function of the time they were exposed to it=--
a conclusion of especial significance in terms of supersonic airlinme
operations. The National Opinion Reasearch Center analysts did not feel
this was the case.
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How, in any event, do you determine general acceptability? How
large a majority that finds sonic booms acceptable at a particular level
would be required for the Government to judge that level acceptable to the
general public? This is another question raised by the survey. It is
a question that deals not only in overpressures and statistics, but in the
nature of decision-making in a democracy, and it also requires furtherx
attention as we continue sonic boom study in this country and otner
research is initiated overseas.

The report that follows, with all of its conclusions and
questions, should help point the way for the body of Government and
industry scientists, engineers, and technical administrators charged with
responsibility in this national undertaking. Much work and study remain

to be done.
Q}..JN'MTJ.;V
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A. Research Approach

Conmunity reactions to sonic booms will influence the operating character-
istics of commercial superscnic sircraft (SST). The planning of SST flight
profiles, schedules, and routes over land will depend in part on the extent to
vhich the general public accepts sonic booms resulting from such flights. The
National Government's recognition of this problem 2nd its deaire to have the
SST operate in a manner generally scceptable to the public interest has led to
various sonic boom research prograns. Among these programs was the Oklahome
City sonic boon study in which the community wes repeatedly exposed to a
simulated schedule of SST overflights and the reactions of tht public to the
sonic booms were ascertained.

A total of 1253 sonic booms were actually gencrated in the Oklahoma City
area over a period of six months, from February to July 1964. The intensity of
the booms was scheduled for 1.5 pounds per square foot (PSF) for most of the
study and for 2.0 PSF during the latter stage. Atwmospheric conditiouns and
other practical problems, however, tended to reduce somevhat the actual average
intensities of the booms under the flight track to 1.13 PSF during the first
11 weeks, 1.23 PSF during the next eight weeks and to 1.60 PSF during the final
seven weeks of the prograam.

Almost 3000 adults representing & scientifically selected cross section
of local residents were personally interviewed three times during the six
aonths period to determine their reactions to the sonic booms. In additfioa,
careful records were kept of all complaints received by the locsi Tederal
Aviation Agency representatives. The analyses of these representative inter-
views and local records sre included in this report.

B. Reported Ontqll Reactions to Sonic Booms in Oklahoma City Area-

Substantial numbers of residents reported interferences vith ordinsry
living activities and annoyance with such interruptions, but the overvhelming
sajority felt they could learn to live with the numbers and kinds of booms
experienced during the six month study. -

1. Interference with Ordinary Living Activitios

Some interferences or interruptions of ordinsry living activities,
principally bouse rattles and vibrations, were reported by almost 21l respon-
dents. Startle and fear of booms were next ix importance, being ‘méntioned by
40% of all close residents and 0% of the more distant ones. Sleep, rest and
conversation interference were meationed by 10-15% of the close residents and
about ST of the distant residents during most of the program.

2. Annoyance with Sonic Booos -

Serious or "more than a little™ annoyance with sonic booms was general-
1y reported by s minority of the residents during the first and second inter-
views, but increased to a slight majority by the end of the six .onthc prograa.

- e+




After the firer 11 weeks when the median boom level was 1.13 PSF. only 371 re-

ported serious annoyance. This increased to &4% annoyed when the boom level
rose to 1.23 PSF and to 561 annoyed when the booms averaged 1.60 PSF. This
rise in annoyance over time is believed due primarily to the increase in the
intensity of the sonic booms, but part of it also may be due to greater annoy-
ance with continued exposure.

3. Desires to Complain and Actual Complaints Abkout Sonic Booms

About half of all persons seriously annoyed with the sonic booms also
felt like complaining to the authorities. Only a small fraction of these actual-
ly followed through and contacted the FAA. During the first interview,
desires tc complain about the booms were reported by only 16% of ail residents.
Thirs number increased to 23%L during the second period and remained at 22% dur-
ing the final interviev. Even fewer, less than 5% of all residents, actually
called the F.A.A. office during the eatire six month period. Thus, only one in
every twelve annoyed persons actually expressed their feelings to the F.A.A.
complaint center.

This relatively low complaint level in Oklahoma City was due primarily to
three factors. First, there was widespread ignorance about where to complain;
70% of 211 respondents expressed such igncrance in the interview. Second,
there was a general feeling of futility in the usefulness of complaining; only
4% felt there was a "wery good" chance of doing something about the booms, and
another 10% felt there wss even a "good" chance to do something. Third, the
general pattesn of complaining about local problems was low in Oklahoma City;
only about a fourth of all peopie felt like complaining about a serious local
problem when tkey hed one. )

4. Long Range Acc'egt:ibilitz of Sonic Booms

Respondents were asked to evaluate their own six meonth experience
with the sonic booms and to report whether or not they felt they could leara
to live with eight booms a day for an indefinite period. The overvhelaing ma-
jority felt they could accept the booms under these conditions. During the
first 11 weeks of the study, over 907 felt they could accept the eight daily
boons. This number dropped to 81% during the following eight weeks and to 73%
during the final seven weeks of the study. At the end of six months, about
one-fourth of all people felt they could not learn to accept the booms.

Table 1 graphically sumsarizes the abcve major public reactions to the
sonic booms.
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Table 1
OVERALL REACTIONS TO SONIC BOOMS

Oklahoma City Area
February-July 1964
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T, The Exvected’ - 7 Public Keactions €5 Sonic Boows

The range in reactions t5 sonic booms found among different types of
residents in Oklahoma City offecs guide lines on what kinds of reaction could
be expected throughout the United States. Three different basic attitudes
have: been found to affect greatly the willingness of people to accept or reject
sonic bozms. When these attitudes are favorable, they tend to create maximum
acceptability of booms, while the presence of opposite or unfavorable attitudes
produces vhat aight be considered a minimum acceptability level. Most areas
in the U.S. would fall somewl.ere in between the two extremes depending on the
_particular combinatior of favorable and unfasvorable attitudes in a specific
community.

The three favorable attitudes are:

- - a) Belief that the SST is absolutely essential to the welfare of
the United States.

b) Belief that sonic booms are unavoidable and are necessary locally.
c) Belief that sonic booms do not cause damage to persons and property.

The effects of these attitudes on reactions of Okiahoma City residents to sonic
booms are shown below.

1. Range in Annoyance Reactions to Sonic Booms

Aar doyance was reported by only 13X of all persons holding the most
fevorable attitudes during the first interview. This increased as the inten-
sity of the boom increased to 26% annoyed during the second interview and
remained at 25% annoyed at the end of the study. This is considered the
minimum annoyance reaction that could be expected since it is reported by
those persons holdirg the most favorable attitudes. In contrast, annoyance
was reported by 571 of those persens with the least favorable attitudes during
the first period, about the same during the second period, and a maximum of
76% reported annoyance at the end of six months.

Thus, at the end of the study, annoyarnce ranged from a minimum of 25% to a
a2 maximum of 76%.

2. Range in Reported Desires to Complain and Actys]l Complajnta About Sonic
Booms

Practicaliy ncne of the persons with the most favorable attitudes
toward booms wanted to or actually did complain. Only 22 feit like complaining
during the first period,-5% during the second period and 47 during the final
interview. In contrast, those persons with the most unfavorable attitudes re-
port that 34% wanted to complain during the first interview, 39% during the
second--and 37% during the final interview. The number actually complaining
ranged from just over 12 for the most favorable to 112 for the least favorable
attitude groups. The range in desires to complain at the end of the six months
extended from a minimum of 4% to a maximum of 37%.

e e s e e e s .l
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Tavility 0t Sonic Booms

After six months exposure, over $0% of all persons with the most
favorable attitudes felt they could accept e¢ight daily booms indefinitely.
Acceptability was 992 during the first interview, but this dropped to 94% dur-
ing the second phase and finally leveled at 92% at the end of the study. The
importance of these basic sonic boom attitude differences is most dramatically

' revealed in the reports of those with the least favarable attitudes. Oanly 78%

felt they could accept the booms at the time of tiue zirst interview. This ac-

. ceptability dropped sharply to 62% st the second poviod and fell further to 57X
at the end of this program,

Thus, the maximum acceptability of booms was 927 and the minimum sccepta-

r‘*!.aility was only 571 at the end of the study.

'D. Other Related Findings 7 *

1, General Factors Affecting Complaints in Oklahoma City
Residents of Oklahoma City have a very hign attachment end satisfac-

;tion with their community. Only 3% report they dislike "many things" in their
:local areas, and 80% rate their area as an "excellent™ or 'good" place to live.
This high satisfaction is coupled with general reluctance to compiain about

‘Jocal problems. Only 28% of all residents felt there was a serioue local prob-

1lem and wanted to do something adout the problen. Even ‘féwer, only 10% said .

they actually wrote or telephoned an official about it. This local spathy may
‘be due largely to feelings of futility in complainingz. Only 12% felt complain-

ing had even 3 "good" chance of accomplishing something.

2. Importance of Aviation to Oklahome City

Almost a third of .all Oklahona City residents have had personal or
fanily connections with the aviation industry. This extreme economic importance
of local aviation is recognized by over 732 cof 211 residents, It is this
general recognition of the importsst role of local aviation-which contributed
to the generally favorable attitudez toward the SST development and, thus, to
the reported acceptance of local sonic booms. Whethezr cr not residents had.
direct ties with the aviation industry did not appear to bias cheir reactions
to sonic booms. About the same proportions of those with £ad without direct
ties felt it was proper to complsin about booms if annoyed, that the SSt Vas
jeportant ard that local booms were unavoidable and necessary.

3. Ingortance of Beiief that Sonic Rooms Cause Damaze

Direct scientific evidence indicates that the Okiahoma City boows did
not cause any significant ismage to the local test houseés, which were instru-
mented by the FAA to measure physical effects of booms. Large numbers of
residents, however, felt their houses had been demaged. Over &40 overall felt
this way, while SOZ of the annoyed and 86% of the actual complainers alsc felt
this way. TLis clearly suggests that belief in alleged damage increased amnoy-
ance and complaint activity.
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4. General Reliability of Interview Responses

All indications are that respornses in this study are highly reliable.
Most vesidents had heard or read about the general FAA boom study, but only 5%
knew about thec NORC personal interviews, Suck a small number of knowledgeable
persons could not greatly bias the overall findings. Independent samples of
respondents, moreovér, selected scientifically from Oklahoma City residents
during each interview period, likewise revealced no significant differences in
reactions to sonic booms. Finally, residents living in differeant communities
and experiencing comparable boom intensities reported almost identical annoy-
ance levels. The above and other technical tests give confidence in the re-
liability of the survey data.

5. Relation of Distance from SST Flight Track and Reactions o Sonic Boom

! Most -annoyance, reports of damage, desires to complain and actual
compfaints were reported by the closest residents living 0-8 miles from flight
tyack: Residents in the uiddle distance group (8-12 nmiles) were next in order,

followed by the most distant residents (12-16 miles away) vho reported the east
reacticn to the somic booms.

6. xeactions of Urban and Rural Populations

No significant ¢ifferences in reaction to booms were found between
urban and rurzcl residents ip the Oklahoma City area,

7. Effects of Night Booms on_Community Reactions

No direct evaluation of this factor can be made since no night booms
were generated during the study. Sleep interference repoxted by daytime sicep-
ers, however, indicates that greater annoyance may be associated with sleep
interference. Further study of night booas should determine whether annoyance
with such booms a8lso increares hostile reaction to daytime booms.

oy




II. INTRODUCTION

Purpose of study: Community reactions to sonic booms wii. have an in-
fluence on operating charactecistics of commercial supersonic a..craft, par-
ticularly for planning flight prciiles, schedules, and route str<tures over
land. The National Goverament's recognition of this problem and its interest
in operating the SST in a manner acceptable to the general public has led to
various gonic boom research programs. Among these programs was the Oklahoma
City sonic boom study desigred to provide a measure of the degree of community
acceptance of sonic booms of varying intensities and to provide additional in-
formation which might assist SST managers and cperators in making decisions re-
garding commercial supersonic operations.

Selection of test site: The metropolitan area of Oklahoms City, Oklahomas,
was selected for study of community reactions to sonic booms because of
features favorable to such a study. Axong them were some previous son}t’
experience, military and civilian propeller and jet operations, no irregular
topographic features, structures and buildings of various types and .ages, test
aircraft staging area, as well as other technical characteristics considered
necessary for the accomplishment of the progranm.

=
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Flight schedule: The overall study program provided for a carefully simu-
lated SST flight operation. Eight supersonic flights per day, during a six
month period, were flown regularly during the morning and early aftersoon over
a predetermined flight track. The sonic booms thus generated were programsed
at s given intensity by controlling the operatione of the aircraft. The actual
intensity or overpressure level of the boom was measured by engineers at various
locations on the ground.

The flight track wss established to cross :densely populated areas, both’
urban .and rural, both newly developed and established communities. Since the
calculated coverpressures.-diminish as a function of lateral distance from the
flight track, the populated areas were stratified so that three different boom
" stimelus groups would be obtained. The boom intensities were approximately
equal within each distance group.

Features of Boom Test: The full study program inciuded the establishment
of an FAA complaint center to receive any pudlic responses, complaiats or re-~
ports of damage, the evaluation by engineers of any alleged damage, and the
instrumentatioa of test structures in the &rea and their controlled obszerva-
tion of any boom damage by engineers. The program also provided a public in-
forrmation program desxgneé to explain the ‘purposes of the study-and the chatac-
teristics of sonic booms. :

Sample Design: A represectative sample of adult Tesidents fton all con—
munities was selected from each of the three distance groups, up to 8 riles from
flight track, from 8-12 miles and from 12-16 miles from flight or ground track.
These sare adult respondents were personally interviewed three times daring the
six month period. The first interview occurred after 11 weeks of boom exposure,
the second after eight more weeks of booming and the last after six more weeks
of boous.
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Interview design: The interview did not at any time reveal the purpose of
the study but was described as a broad community survey of how people felt about
living in their areas. Questions about overall attitudes toward all kinds of
local problems were included as well as specific probes about knowledge, beliefs,
attitides and reacticns to the sonic boom exposures. Since the boom study was
widely publicized, the respondent usually mentioned it voluntarily before direct
questions were asked about it.

Organization of NORC zeport: This report will be structured primarily
around the following four types of operationally defined community reactions:

1) Interference or the extent to which booms are reported as interfer-
ing with selected living activities. )

2) Annoyance or the extent to wvhich feelings of annoyance result from
these -interferences.

3) Cooplaints or the extent to which people feel like and actually do
complain about the booms.

4) Long range acccptance or the extent to which people feel they can
accept sonic booms over an indefinite period of time.

All of these reactions will be rela ted to the measured differences in over-
pressure levels as determined by the distance of each resident's dewelling
from the ground track of the sonic boom flight.

This report is the first of two dozuments which will comprise the NORC
Final Keport. It contains only the major findings of the study. The second
document, to be available in the near future, will be much more detailed and
complete,




II1, CHARACTERISTICS OF THE ACTUAL SONIC BOOM EXFOSURES

Scheduled overpressures: During the first three weeks of the sonic boow
study, the scheduled overpressure was increased gradually fron 1.0 to 1.5 pounds
per square foot (PSF), and frem one per day to eight per day. From the fourth
week to about the nineteenth week, this schedule of eight 1.5 PSF boouis was
maintained, During the last seven weeks of the study the scheduled overpressure
was increased to 2.0 PSF, but the frequency was kept at eight per day. Table 2
presents a summary of actual measurements of sonic boom levels. The generally
lower than calculated overpressure levels were due to stmospheric effects and
otker operational factors.

Actusl overpressures first 11 weeks: During the first 11 weeks of the
program, half of the booms measured only 1.13 PSF or less at the closest areas,
up to 8 miles from ground track. Only 16% of the booms measured as much as
the scheduled level of .5 PSF, and only 27 measured as much £3 2 PSF or more.
Dwellings 8-12 miles distant from the ground track and those 12-16 miles auay
experienced somewhat lower overpressure levels. The middle distance area had

50% of its booms at only 0.8 PSF or less, while the distant area reported half
at 0.65 PSF or less.

Actual overpressures remaindér of study: During the second time period
(April 20-June 14) the actual overpressure levels were increased a little so
the median values rose to 1.23 PSF for the 0-8 mile group, 1.10 for the middle
group and .85 for the distant group. During this pericd only 3 out of 10 booms
reached the scheduled 1.5 PSF at the closest areas. Only during the third phase
of the study did the actual boom level in the close areas resch 1.5 PSF in 60%
of the occurrences, while the scheduled 2.0 PSF was achieved in only 22X of the
( time,

It is interesting to note that the actual boom level for the closest areas
during the first period is about equal to the level of the second distance
greup in the second time period and the third distance group during the third
time period. As we shall see in Table 6, aunoyance reactions were almost equal
during these comparable boom stimuius exposures. This gives confidence to the
reliability of the interview reports.
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Table 2

ACTUAL MEASUREMENTS OF SONIC BOOM OVERPRESSURES
BY DISTANCE FROM {RQUND TRACK

Oklahoma City Area
February-July 1964

Grm ey gy
[ USRS ——

A. Median Overpressures

Miles from Ground Track

No. 8-12 12-16
Time Period Weeks megresmte (PSF) Overpressure (PSF) Overpressure (PSF)
Feb. 3-April 19 11 1.13 0.80 0.65
April 20-June 14 8 1.23 1.10 0.85
June 15-July 25 6 1.60 1.35 1.00

B. Frequency of Occurrence of Programmed Overpressure Ler—els (PSF)

Miles from Ground Track

0-8 8-12 12-16
Time Period Weeks 1.5(PSF) 2.0(PSF) 1.5(PSF) 2.0(PSF) 1.5(PSF) 2.0(PSF)
Feb. 3-Apr. 19 11 162 2% 6% 1% 2 oz
April 20-June 14 8 230 9 25 8 10 2
June 15-July 25 6 60 22 40 15 21 7
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IV. PERSONAL INTERVIEW FINDINGS

A. Number and Type of Interviews

Completed Interviews: The actual number of interviews completed in this

study is summarized in Table 3. Almost 3000 adults were interviewed in all three
time periods. About 300 persons who were interviewed in the first period were
away, moved or could not be reached during the second or third time periods.
Very few actually refused to be interviewed. An analysis of the initisl re-
sponses of these 283 incomplete interviews reveals nc significant differences
from the answers of the 2852 coaplete interviews, indicating that very little
bias was introduced by failure to secure these missing interviews.

Face-to-face and telephone interviews: It will also be noted that 745 of
the first interviews were conducted by telephone and 2390 face-to-face. A care-
ful comparison of answers by these two grcoups indicates no significant differ-.

ences in response. Consequently, these two groups are merged in the tsbles
that follow.

Urban-rural interviews: It is also of interest that a systematic study
of answers by comparable urban and rural residents reveals no significant: dif-
ferences with regard to the sonic boom reactions. Consequently, these groups
are also combined for the summary presentation of findings.

Control over bias in repeated interviewing: During the second and third
interview periods different independent random ssaples of about 200 adults
were interviewed esch time to test for poszsible interview effects. The fact
that each respondert had already been iuterviewed could affect his second and
third interview responses. A careful cosiparison of snswers reveals mo signifi-
cant differences botween the regular sample and the special control samples,
thus further supporting our confidence in the regular survey findings.

Inportance of public information: One other characteristic about the
sanple of respondents is icportant for considerstion before findings are pre-
sented. Extensive local and national publicity openly stressed that the sonic
booms were part of & test of human toierance of tiis booms. It was further ea-
phasized that a major consideration in wvhether the government would support the
continued development of an SST was vhether the local population indicated it
" could accept the boome. Soon after the start of the booms, some groups organiz-
ed to stop the booms and to encourage complaints, while others urged acceptance
of the booms and sought to discourage complaints.

Controlling for possible bias: It has been found in other research that
vhen respondents are aware of the purposes of the interview and feel that their
answers may affect soce adainistrative actions in which they have a personal
interest, there is the possibility that answers will be slanted by the respon-
dents to achieve the desired administrative actions. Since the object of this
research was not toc measure the biases of Oklahcma City residents per se, but
to try to use their answers as representative of other communities in the
United States, a2 special effort was made to measure and contrcl for these pos-
sible biases. Special questions were included in the interviews to measure thz
extent to which respondents actually were aware of the purposes of the sonic

11
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booms, had heard of the NORC study, were connected with the FAA or the avistion

industry, and whether or nct they felt people should conplain ‘about the booms
if they were annoyed by thenm.

Heard of purposes: Almost 70% of all residents said they were aware of
the purposes cof the sonic boom tests at the time of the first interview. This
knowledge did result in initially reported higher acceptance of the booms, but
by the second and third interviews, the reported acceptance rates were about
the same.

Beard of NORC study: Only 5% cf the respondents said they knew about the
NORC study before they were interviewed. Such a small knowledgeable group
could not greatly bias the overall findings, and it can be concluded that the
public release of an announcement about NORC did not greatly affect the study.

Direct comnnections to the avistion industry: About one-third of all
residents had direct ties with the aviation industry, but such connections do
Lot appear to have biased reactions to the sonic booms. Those with direct
ties weire more knowledgeable about the purpcses of the tests, but were about
thz 3ame as persons with no aviation connections with respect to other major
souic boom attitudes and reactions. About the same proportions felt people
should complain about booms if annoyed (71% vs. 72%). Likewise, almost equal
numbers believed the SST was important (657 vs. 62%), and that local booms were
necessary (45 vs. 42%). Finally, at the end of the study, almost the saxe
numbers reported annoyance withk the booms {53% vs. 5CZ).

Belief in appropriateness of complaint: About 29 of all residents felt
it was improper for a person to compliain even if he was annoyed. Such an at-
titude casts suspicion on the validity of such a person's own interview re-
sponses on sonic booms. 7There is a strong possibility that negative reactioans
which may be felt are not reported. This seems to be the case, since reports
of interference, annoyance, desires to complain are lower for persons who feel
complaining is improper than for those who feel people should complain if an-
noyed. Consequently, to remove the possible bias from the msjor findings, it
was decided to eliminate the answers of these biased respondents from the
analyses of this report, but to include them as a sepurate group in the more
coaprehensive part 11 of the full report. Thus, the major findings zxe con-
fined to reports by 2033 respondents.

12




Table 3

INTERVIEWS COMPLETED

Oklahoma City Area
February-July 1964

First interviews completed. . . . . .

Face to face « o 2 « ¢ o o o o @
TeleploTi€. « ¢« o« o o o « « o « o

Less: Iccompletes-Second Interview. .

Face to face . . . « ¢« ¢ ¢ ¢ o &
Telephone. . . . . . e o s o o o

Second interviews completed . . . . .
Less: Incompletes-Third interview . .

Fact to face . « .« . . ¢ ¢ ¢ o &
Telephone. . . . . e 2 s a s = o

Third interviews completed. . . . . .

Plus: Control sample-second interview
Control sample-third interview.

Total interviews completed. . . . . .

13

2390
745

Totals

- 3135

2852

197
199

9393

. B e g




« e

W -
N

[

f
Jo——

- ure gl

B. Some Basic Characteristics of the Oklahoma City Area

Local Problems: 1In order to judge fairly the reactions to sonic booms, it
is necessary to get a brief overall picture of Oklahoma City's general attitudes
and actions with respect to all kinds of local problems. In general, local
residents have a high attachment to their communities. Over 8 out of 10 rate
their area as an excellent or good place to live, with almost half giving an
excellent rating. Only 3 out of 100 report many things they dislike about
their residential environments. When asked to name the one thing disliked most,
traffic danger was reported most frequently by 12.4% of " all persons, with al-
most an equal number (12.0%) spontaneously mentioning sonic booms. Third in
importance was inadequate transportation, mentioned by 8.6% of all residents.
Aloost one-third refused to mention any serious dislike, so that of those
actually mentioning a serious dislike, almost one in five mentioned sonic booms.

General pattern of complaining: Few people in Oklahoma City feel like
cooplaining when they believe they have a locsl problem. wWhen those residents
mentioning the one thing.disiiked most were asked if they ever felt like doing
anythiag about their serious dislike, orly 28% said they felt like doing some-~
thing; 72% were completely pcssive.

As expected, even fewer, or only 10%, said they actually followed through
and wrote or telephoned an official, and only about 5% signed a petiticn. As
vwe shall see in Table 10, this low general complaint potential or desire te
complain, partially explains. the level of complaints about booms. A further
explanation of low complaints is revecaled by the feeling of futility about
complaining. Only four out of 100 felt the chances of doing something about
their problem were 'very good," while only an additional eight out of 100 said
the chances were even "good."

C. Reported Overall Reactions to Sonic Booms in Oklahoma City Area

ial problems in middle distance sreas: Before discussing the findings
a further word of explanation should be made about the 8-12 mile distance group.
While over 90% of those residing in the 0-8 aile zone also work in the same
close zone, only 54% of the 8-12 mile residents also work in the middle zone.
Most of the others who live in the middle zone work in the close, 0-8 mile zone.
An analysis of responses showed the cross-zone commuters had a higher annoyance
and complaint response than the *'stay-at-home" workers and this was obscuring
differences between the 0-8 and 8-12 mile zones. Consequently, in computing
the total responses for the area, 11 persons answering boom questions are in-
¢luded, but in showing differences by miles from ground track only those per-
sons who work and reside in the middle zone are included. As a result the
nuaber of respondents for the three distance zoaes do not add to the total
number of respindents. A fuller picture of all respondents will be shown in
part 1II of the report.

1. Reports of Interference

-As already mentioned, all responderts were divided into three groups
according to the distance of their hoaes from the ground track. Table 3 showed
the actual differences in the physical overpressure levels of the sonic booums
in these distance groups. Table 4 shows the corresponding reports of inter-
ference by the booas.

14
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Types of interferenc2: Some interference is reported by practically all
residents. .Almost 9.our .of 10.nersans rapnrt house rattles and vihratione as.
the most frequent interference caused by booms. Being startled is next in
importance, followed by sleep, rest interference and communications interference.
Overall, reports of house rattles remains fairly stable during the first two
time periods, especially in the close areas, but rises a little during the third
and final interview period. Only in the distant areas are 4% less house rattles
reported during the final interview. It should be noted that more sleep and
rest interruptions are also reported at the end of the study than at the begin-
ning.

Distance groups: While the responses by the first and second distance
zones were not greatly different during the first interview, at the time of the
third interview, when the actual differences in sonic boom levels were greater,
the first zone residents clearly reported more interfererce than the middle or
distant areas. The distant 12-16 mile group consisteantly reported less inter-
ference than the other distance groups, forming a gradient of response with the
most intense interference reported by the closest areas and the least inter-
ference reported by the farthest areas.

2. Reports of Anaoyance

Intensity of annoyance: Most residents are not seriously annoyed by
the booms. Only those .people reporting “more than a little anncyance" are in-
cluded as significantly or seriously anncyed. An additional 21% report a
"iittle" annoyance with house rattling and another 10% report 2 "little" annoy-
ance with being startled. To be conservative in our projections, however, these
littie annoyance reports sre excluded from Table 5 as not very serious.

Type of interference: Only abcut one in three persons who report house
rattles in the first interview period, also report more than a little annoy-
ance with this interference. About half of those who report being startled
in period one, however, report ware than a little annoyance. If people also
report other kinds of interference, most of them also consider it a serious
annoyance. The rank ordering of annoyances is the same as for the interferences,
with one-third reporting serious amnoyance with rattles, followed by one-fifth
annoyed by being startled, and less than 10% reporting annoyance with sleep or
rest interference, and 5% with interruption of conversation or radio and IV
listening.

Intensity of booms: Annoyance increased steadily over the six month period.
While reported interferences were stable during the first two periods and in-
creased only a little in the last period, annoyance increases steadily from the
first to the third interview. At the final interview over half of all persons
were more than a littie -annoyed by house rattles, and 28% ‘:ith being startled.
This is believed primarily due to the increase in intensity of the booms.

Distance groups: Annoyance reports of the middle distance group are only
a little less than the close areas during the first interview, but the differ-
ences become significantly greater during the second and third periods. In all
periods, the most distant areas report less anncyance than the close or midile
areas, thus forming a gradient of annoyance response by distance from ground
track. It should be noted that even in the distant areas annoyance increases
over time as the intensity of the booa increases.

16




"
_F — Bl D S app— S w—— ' s o—————— N - e o ——————. - =S RO NG, I S 2y g4 W

*psdouue 3y ujwidwon pynoys Itdoad 1993 oiym suosaad Ajuo -evsﬁaru ¥ w

g 2 1 9 ¢ ¢ 9 9 v a § % | * ¢ eaz-oypea sidnizeaux |
S 9 Z g 9 [ 01 L ] 01 L < *U0TIV8I9AUOD s3dnaadquy’ w
) i
8 S Y 1t ) L St 11 8 91 11T 8¢ [ ¢ ¢ *3s0a sadnaxogur W
L S € 8 S 8 91 A 6 91 1T 6 * v v deurs eadnaxdjuy |
9y €1 6 0z 81 81 62 4 0T 82 (22 1/ RO D EE LT W
UL UIE %0T | U9%  U9E  %OE | %9S  %9v  uwE | %ws Uy uec * ¢ c  t 'sR133wa 98NOY ~ m
r~
1€ SRE  9E€€ | TEE  ISE  ISE | 686  SWNT  LEOU | ST6T 920 6107 $3udpuodsda yp IIquNN
I o ) . 4 , o, ‘s *
"ST/L 9U/9 61/% | se/ w1/ 61/% | S¢/L  wiJ9  6i/v | se/L  Wi/9 61/% 90U919J 93Ul JO 90K],
pS1/9  -0zfv _ -€/¢ [-61/9 -0%/% _-€/T |-S1/9 -0T/%v _ -€/% |-SV/9 -0Z/% . -E/2 :
91 - 21 Z21 - 8 8 -0 ¥1®30] |
FOVIL PuUnNoOan wWoay SoLIW

%961 L1nr-Lawnaqog
vday A330 zsc:uwxo

AOVUL ANAOYD WO¥d FONVISIA ANV JONTUIINIINT A0 AJAL A4
JONYAONNY FTLLIT V NVHY IYOW GIINOdAN

§ o1qul

. (e —— e -




| :i«

i

R

N RED .
e rEEaribA o

e «‘ﬁ&d" ATMEPTAEY s
) L

InleTicicnce ‘and GunoyAncEs LOtErierence ana’ annoyance TTPOLts ate
g aphically presented in Table 6. Interference is defived as the most fre-
queantly mentioried activity which is interfered with, namely house rattle; while
annoyancz is defined as more than a little annoysnce with any type of interfer-
ence. As can be seen, reports of iaterference are always much greater than
annoyance, although the proportion of annoyance to interference incziases
steadily ove: time. At the final interview, 587 of all close area residents
report more. than a little annoyance with booms.

Comparison of annoyance under equal boom irtensity: As reported esriier

in tlie discussion of Table 2, the actual boom levels for the following groups
were comiarable: the 0-8 mile group during the first period; the 8-12 mile
group- during the second period, and the 12-16 mile group during the third
pericd. If we compare the annoyance levels of these groups we £ind all practi-
cally alike -~ 38% for the 0«8 mile group, compared to 37% for the niddle dis-
tance, and 35% for the distant group. Likewise the boom level of the 0-8 mile
group during the second period was slmost the same as the intensity of booms
in the middle distance during the third pericd, and a glance at Table 6 reveals
that 46X in both groups report more than 2 1little annoyance. These comparisons
suggest that most of the incresse in annoyance over time is primarily due to
the increcsz in boom levels rather than to cumulative growth in annoyanc2
with the same boons.

3. Reports of Damage by Sonic Booms

Extent of alleged damage: One of the most important variables influ-
encing people's annoyance and complaint potential appears to be their belief
that acnic bocas have damaged their homes. The relationship Gf such Zeports
of dasage and annoyance and coaplaint= will be shown later. Table 7 merely
sbhows the numbers of people who feel that some damage has resulted from ¢
booms. Overall almost four cut cf 10 feel they sustained some damage froa the
booxe during the six montlk period. About half of these people reported damage
occurring only once during the study; 6% during the first period, another 6%
during the second period, and 8% during the iast period. Seven percent felt
they had sustained damage during a1l three periods and anotter 11% felt they
had experienced damage during twc of the tbree periods. The number reporting
slleged darage during each interview remained about the zame, 2-3%.

As can be seen in Table 7, the three distaace zones form a gradient of
damage raports, with 46X reporting some damage in the clcse areas, 36% in the
middle distance snd only 1% in the distant 12-16 mile zone.

Actual reports of damage to FAA: It should also be emphasized that only
a8 fraction of those who felt their property had beer: damaged by the booms
actually reported it to the FAA center. Roughly. only one in eight persons
who reported damage on the interview, actually informed the FAA of their al-
leged dacmage. 1In part this low level of follow-through oay be due to the wide-
spread ignorance of “here to complain. 1In answer to a direct question, "Do you
happen to know where to call if you want to complain about the booas?' only 3C%
actually knew where to call. 2nother possible reason may have been thz feeling
that the amount of effort reguired to complain was greater than the possibil-
ities of achieving something useful. ‘
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Table 7

NUMBER OF REPORTIS OF DAMAGE BY SONIC BOOMS
BY DISTANCE FROM GROUND TRACK

Oklahoma City Area
February-Juiy 1964

Miles from Ground Track

Nusber Damage Reports Toral%x 0-38 8 - 12 12 - 16
Rumber of respondents 2033 1048 352 337
Three. . « ¢« = ¢« ¢ ¢ &« « <« & 7% 8Z 8% 1%
TWOe o ¢ o o o e o o o o o . 11 15 7 5
ONee v v o o o a0 o o « » @ .,-20 23 21 11
B Somees « » © * o « o .. 38 46 36 17
NOnEe » = « o o = « « o 62 54 64 83

* Includes only persons who feel people should complain if annoyed.
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4. Reports of desires to complain and actual complaints about sonic booms

Desire to complain: Each respondent was asked directly whether or
not he even felt like doing something to stop or reduce the bcoms. Cnly 167
overall felt 1like doing something in the first period. This rose to 237 during
the second interview and remsined at 227 during the final interview. Thus, while
about 607, were more than a little annoyed at the end of the study, only about
one in three annoyed persons felt like complaining; or to put it another way,
for every person who felt like complaining, there were two others who were sig-
nificantly annoyed and did not feel 1like complaining.

Actual complaints: As we shall see in Table 10, only one out of four who
felt like complaining actually did, or in terms of annoyance, only one in 12
who was seriously annoyed actually complained. This ratio enables the admin-
istrator to guage the size of the "silent anroyance" from the wumber who
actually registered compiaints. Table 8 summarizes the rezdiness of residents
to complain about the booms, or the complaint potential.

Distance areas: As can be seen in Table 8, the areas close to the £flight
track repert the highest desires to ccmplain followed in aider by the middle
and distant areas. This pattern is consistent with the gradient cf responses
already reported on interfereance and annoyance.

Cails to FAA: Very few residents actually called the FAA complaint center.

. Less than five out of every 100 residents said they called the FAA at some time
~ during the study. The closest areas report the Lkighest actual cooplaints, fol-

lowed by the middle and distant areas. About 207 of all complainers said they
called nore than once anéd this tallies with 2n independent analysis of actual
complaints received by the FAA center. In fact, if the complaint rates reported
in Table 9 are extrapolated to the total estimate of 179,000 families iiving in
the Oklahoma City area affected by the booms, the esticate of total calls
anounts to about 13,000 cslls ccmpared to the actual recorded number by-3AA of
12,400. This close agreement further confirms the accuracy of the interview
reports. Table 9 presents a summary of actual reported complaints.

Bocn complaints compared to general cocplaiunts: The magnitude of the sonic
boon complaints should be compared o the general level of complaining about any
serious local problen in order to achieve a valid perspective. Toble 10
graphically presents these comparisons. As described previously i~ Sectioa B,
only 287, of those with a serious precblem generaliy felt like doing something
about it, and only 107 actvally followed through -- a ratio of 1:3, actual to
potential behavior. In the case of booms, 22% (a little less than the general
level) felt like complaining, while only 5% actually did, a ratio of about 1:4,
actual to potentizl. Thus we see the complaint behavior about booms is gome-
what less than the generally expected corplaiant level in the Oklakowma area. By
distance groups, the relation of 2ctual boom complaints to potential is highest

in the close areazs, about 1:4. dropping to 1:5 in the middle area and to 1:il
in the distant 3reas.

5. Long Range Acceptability of Sonic Booms

Knowledge of test duration: The FAA bocm test was publicized as a
si% month program, and almost four out of 10 actually knew this duratiori.at the
first interview. Almost all respordents knew that the booms wseld end aftec
July, whea asked about it con the last interview. Since the SST in actual com-
mercial use would be expected to fly indefinitely, a question was added toward

. the end of each interview to measure expectations of indefinite boor exposure

and self-appraisais of adsptation.
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Table 8

COMPLAINT POTENTIAL FOR BOOMS - PERSONS FELT LIKE COMPLAINING

Oklahoma City Area
February-July 1564
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Igble 9

NUMBER OF ACTUAL REPORTED COMPLAINIS ABOUT BOOMS
BY DISTANCE FROM GROUND TRACK

Oklahoma City Area
February-July 1964

Miles from Ground Track

Number Actual Complaints Total* 0-3 8- 12 12 - 15
Number of respondents 2033 1048 648 337
Three. . . . . . & o o o o - & T4 1.0Z 3% 3%
THOe o o o o o o o o o o o o 1.2 1.7 -5 -3
R ¢ 3.0 3.8 3.1 .&
SOME = « * © o o o o o o o 4.9 6.5 4.0 1.2
NODNZ = © © © o o o o o 2 o o 95.1 93.5 96.0 98.8
*Includes only persons who feel people should complain if annoyed.

o e s

e AW ARk

PRRTIENN

U




N s

Table 10

COMPARISON OF GENERAL AND BOOM COMPLAINT POTENTIALS

Oklahoma City Area
February-July 1964
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Table 11

REPCRTED ABILITY TO ACCEPT EIGHT BOOMS PER DAY

Oklahoma City Area
February-July 1964

Percent
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Irend in acceptability: Expectation of adapting to the booms declined as

£ha -Inl'-nngi_s}! of tha hasamo incraanad. A“"‘i&%— ha .eiv manth noriad. While averall

91% felt they very likely or might accept eight boous a day like those experienc-
ed during the first interview, this rate drops to 81% during the second inter-
view and 73% during the final interview. Thus, over one out of every four resi-

dents felt he could not put up with eight 1.5 PSP booms per day (scheduled at
2.C PSF).

Distance areas: The gradient of response by distance group is seen again
with 86% of the 12-16 nile grcup compared to 717 of tho closest 0-8 mile group
reporting ability to accept the 2.5 PSP booms.

In the succeeding sections the importance of several intervening vsriables
on boom reactions will be discussed. These variables are subject to change by
administrative programs and success in appropriate administrative actions
could significantly increase the acceptability of sonic booms.

D. Effects of Belief in Importance of a Supersonic Transport and Feelings -

Abour the Absolute Necessity of Having Local Booms on Reactions to Sonic
Booms

Approach for projection of Oklahoma City responses: The previous section

presented the overall reactions of Oklahowma Cify residents to the sonic booms.
Not all Oklahoma City residents obviously feit alike or reacted the same way
toward the booms. Some of their attitudes tended to increase acceptability of
booms and others tended to decrease adjuczcment toward the booms. A knowledge
of those variables which facilitate adjustment will be helpful to SST managers
iu projecting the Oklahoma City overall responses to other communiities through-
out the United States. The particular ccubination of favorable and unfavorable
attitudes will not be the same in all cozmunities, and by knowing the range in
reactions related to these attitudes, the 2ffects on sonic boom reactions can
be estimated from new combinations of basic attitudes. The range in reactions
also suggest the expected maximum and minimum levels of reaction to the booms.

Two basic attitudes: The two attitudes which will be discussed first ace
belief in the absclute necessity of having an SST and belief that local booms
are anavoidablie and necessary in Oklahcza City. These attitudes, which might
be influenced by proper public information programs, are extremely important in
influencing reactions of annoyance, complaint. and long range acceptability of
booms. In the tables that follow, it will be shown that favorable attitudes
toward the SST and local booms establishes a minirum expected level of community
annoyance and complaint, while negative attitudes set a maximun level of non-
acceptability.

The overall Oklshomz City reactions discusced above are a product of
generally favorable attitudes of a given magnitude found among local residents.
With even more successful public information programs directed to more specific
goals, however, an even more favorable ov~rall response might be expected.

Iopeortance of SST: Toward the erd of the first interview z1l persons were
asked, "As you probably know the recent booms around here sre puirt of a govern-
ment development program of 2 new 2irplane that will fly akout 2000 miles an
hour. Do you feel it is absolutely necessary for our country to have such a
civilian plzne, do you feei it is probsbly necessary, or do you feel it is not
necessary?" About 2 third of all people in Oklazhoma City felt it was absolutely
necessary, an almos: equal nurber felt it was probably necessary, and a like
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xiumber that it was not .necossarv or did not know i€ 1t mae .necassary, Thus: tuc =
out of three were favorably disposed to the SST.

All those who did not answer absolutely necessary, were also asked the
following question, "As you may know, the French, British, and the Russians are
already building a commercial supersonic airplane. If these councries have
such a plane, would you feel it absolutely necessary for Americans to make one )
too, would it probably be necessary, or would it not be necessary?® About 60Z
felt it was absolutely necessary to have an SST in such circumstances, and an
additional 22% thought it was probably necessary ~- further revealing the favor-
able attitudes of local residents.

1. Feelings About the Necessity of Local Booms

Relationship of two attitudes: The striking relationship between a
favorable attitude toward the SST and feelings about the necessity of local
booms is shown in Table 12, As will be seen, the latter attitude is crucial
in shaping tolerance of the boon.

Overall, the relationship of these attitudes is practically the same in
all distance groups. About three-fourths of all persons who feel the SST is
absolutely necessary also feel local booms are necessary (dering the first in-
terview). As the intensity of the booms increases, rfeelings about the neces-
sity of local booms drops to 55%. Those who feel the SST is probably necessary
start with 577% believing local booms are nzscessary and drop to 44% by the end
of six months. In sharp contrast, those vho feel the SST is not necessary or
are uncertain of its necessity, only 29% say the local‘bcoms are necessary dur-
ing the first interview and even less, only 19%, feel favorable about local
booms at the end of July.

2. Reports of 4Lnnoyance

Range in anncyance: The combination of belief in importance of the
SST and necessity of local booms provides the maximum favorable effect on annoy-
ance with boems. Overall, aznd in each distance grecup, those who feel the SST
is absolutely necessary and local booms are also necessary report the lowest
annoyance. Conversely, those who feel the SST is not necessary and that local
booms are not necessary report the maximum annoyance. For example, overall
oaly 13% of those with the most favorable attitudes are more than a little an-
noyed during the first interview, increasing to only 25% at the end of the
study. In contrast, those wizh the least favorable attitudes start with 57%
more than a little annoyed and end with 767 more than a little annoyeﬂ {three
times greater than the most favorable attitude group).

Distance areas: Evea in the civusest 0-8 mile grsup, those with the most
favorable attitudes toward the SST and feelings abodt necessity of local booms
report only 307 are more than a little annoyed zt the end of the study com-
pared to 817 for the least favorable attitude group. If more people can be
convinced of the importance of the SST and of the unavoidability of local booms,
the total annoyance undoubtedly would be reduced to close tc the 25% level
shown in Table 13.
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Isble 12

RE2ORTED BELYEF IN THE ABSOLUTE NECESSITY OF LCCAL BOOMS
BY BELIEF IN THE NECESSITY FOR DEVELOPIMG AN SST

V
'fé, Oklahonu City Area
> Percent Yebruary-July 1964
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Tsble 13

REFORTED MORE THAN A LITTLE ARNOYANCE WITH BOQRS
BY BELIEF IN NECESSITY FOR DEVELOPING AN SST AND NECESSITY OF MAKING BOOMS LOCALLY
Oklahoza City Area
February=-Juiy 1964
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3. Desires_ to Complain. About_Booms.

Range in desire to complain2 The relationship of these favorable
attitudes and the complaint potential or desire ty complain about the booms
is shown in Table 14. The same pattern of reacticus is observed. While the
most favorable attitude group reports that only 2-47 even feel like complaining,
the least favorable group reports 34-37% feel like complaining. In the closest,
0-8 mile group, the range for these coatrasting groups at the ead of the study
i3 from 3% to 42%.

4. Long Range Acceptabili *y of Sonic Booms

Range in acceptability: The long range expectations of adaptability
¢o the booms follows a direct relationship to -the fzvorable attitudes toward the
SST and the lcecal booms. The most favorabie group more often feels they caa
live with the bocms, while the least favorable less oftern say they can tolerate
them., Table 15 presents this range of responses. While 327, of the most favor-
a2ble group, st the end of the study feel they can live with the boom, only 574
of the jéast favorable say they can adapt to it.

Importance of necessity of local booms: As can be seen, the group which
feels the absolute necessity of the SST is not too different from these vwho
only feel the SST is probably necessary. Whether or not tney feel local beoms
are necessary appears to be more important in influencing long range adapta-
tion to tooms. Of course, as we have seen, the extent to which the SST is con-
sidered necessaty strongly influences feelings about the necessity of local
booms. The next section will examine the effects of feelings about necessity
of local booms and annoyance, complzints and long range adeptability.

E. Effects of Feelings about Nece sity of Local Booms and “More 'Ihan 2 Little"
Annoyance on Reacticns ta-Rooms

1. Reports cf Annoyance

Trends in annoyacce: Respondents were grcuped into four basic
categories to stuly the changes over time of basic boom effects. First, they
were divided by whetker or not they felt local booms were necessary at the end
of the studyv, then they were subdivided further into whether or not they were
more than a little annoyed by booms at the end of -the study. Table 16 shows
the trend in feelings of annoyance for these analytical groups.

Decreases in annovance: Almost one in five respendents who were isf-
itially aanoyed by the boous can be considefed a&s having 2djusted to them by
the end of the study. Overali, if a person ends the study feeling that local
bcoms are necessary and is not annoyed with the bocms, then only i2Z oI these
respondents report they were more than a little annoyed during *hz first inter-
view, and 157 during tike second interview.

Increases in anncyance: In contrast, of theze who end up feeling local
booes are not necessery and are annoyed, almost half wexe not annoyed at the
first interview and became aanoyed as the intensity of the booms increased.
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Table 15

REPORTED ABILITY TO ACCZPT EIGHT BOO™S FPER DAY
3Y BELIEF IN KECESSITY FOR DEVELOPING AW SST
AND NECESSITY CF MAKING BOOMS LOCALLY

Oklahoma City Ares

ebruary-July 1964
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Table 16
REPORTED MOREZ THAN A LITTLE ANNOYANCE WITH BOOMS
BY FEELINGS OF KECESSITY AND ANNOYANCE WITH BOOMS AT EXD GF STUDY

Oklghozs Citv Ares
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2. Desires to Complaia

NS

Range in complaints: A reapondent who feels the booms are necessary
also consistently is less likely to want to complain. If he also says he is not
oore than a little annoyed, in only 1% of the cases does he want to complain.
In contrast, if he feels local booms are not necessary and is annoyed, his
couplaint potential rises from 28% to 41% at the finzl interview.

R
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Distauce arcas: Differences by distance groups are swuch less than the
variations among attitude groups. If & person is annoyed and feels that local
booms are not necessary and lives in the distant areas, in 3C% of the time ke
wants to coaplaln, compared to 41% for the same type of person living in the
close areas. Table 17 shows the relationship of the four attitude groups and
desires to complain (complaint potential).

Actual complaints: Only 4% of the annoyed who live in close areas and
felt the booms were necessary actually called the FAA, compared to 137 who
: vere equally annoyed but did not feel the booms were necessary. Table 18 shows
' the actual reported complaint behavior of these four attitude groups.

3. Long Range Adaptabilitv -

! Range ir adaptability: A person who feels local booms are necessary
even if annoyed, in at least 82% of the cases says he can iive with the becoms.
In contrast, only 53% of annoyed persons who feel the local booms are not neces-
sary say they can adjust to the booms. Table 19 graphically describes the
changes in long range adaptability by these four groups.

Distance areas: In the C-8 mile zone the range of these groups is 79% vs.
49%. 1If not annoyed, 97% who feel local booms are necessary say they can ac~
cept booms coumpared to 877 of those =qually not annoyed but who feel local
booms are not necessary. Note that the annoyed show a much sharper drop in
acceptance of booms. Again note that the differences by distance groups are
much less than the differences among attitude groups.

4. Reports of Damage

Range in damage reports: Those who feel lccal booms are necessary,
in every case, less often report damage. Likewise. those vho are not acnoyed
less often report damage. The combination of the two favorable attitudes is
acccopanied by the least azount of damage reportu. Table 20 cshows the strong
relationship between feelings of havirg sustaired damage and znnoyance with
booms and necessity of local boocs.

Distance areas: In all cases, the close (-8 mile group reports the most
damage and the distant 12-16 mile grcup, the least. For example, two-thirds of
those living ia close areas who feel that local booms are not necessary and are
annoyed report some boom damage, In contrast only 20% report uamage although
living in the seze areas dbut who feel iocal booms are necessary and are not
anncyed.

! Influence of public information: It is possible that a therough public in-
formation campaign could batter inform people zbout whet kinds of limited demage
bocms can actually be expected to produce. Such awareness could greatly reduce

' delief that boczs csuse damage,and thersby, further reduce antagonism to booms.
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Table 17

COMPIAINT POTENTIAL FOR BOOMS
BY FEZELINGS OF NECESSITY AND ANNOYANCE WITH BOOMS AT EIND OF STUDY

Oklahoma City Area

-t o

Percent February-July 1964
Miles RePorting local Booms Recessary local Booms Net Mecessary i
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;: Tabie 18
‘ ACTUAL COMPLAINTS ABOUT BOOMS
BY FEELINGS OF NECESSITY AND ANNOYANCE WITH BOOMS AT END OF STUDY
Oklahoma City Area
February-July 1964
Miles from Ground Track
: - Total* 0-8 8- 12 12 - 16
!
i
i .i Feel 1ocal Booms Necessary
r Total. « o o o o o o o » 17 7 1% 1%
Annoyed at end . . . . & 2 4 0 o
Xot annoyed 2t end . . . 1 1 1 1
Feel local Booms Not Hecessary
Totale ¢ « o o ¢ « o « » 8% 107 6% 27
Annoyed at end « . o o « 10 13 7 3
Nct apnoyed at end . . . 2 2 3 0

K
R, .

* Jauciudes only persons who feel people should complain if anmnoyes.




e ———, o~ g

Table 19

REPORTED ABILITY TO ACCEPT EIGET DOOMS PER DAY
nrmmsornmssmmmmxmumorm

Miles Percent
Froa Reposting

Oklahoma Ci2

Area

Zebruary-July 1964

local Booms Necessary

Locel Booms Not Necessary

Total 90 -
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88

Ttack 9 --—--97.--‘-‘— 97
- 97
ol rnunuu, " 95 93
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1
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8-12 96 T kL 92
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Table 20
— REPORTS OF DAMACE RY. ROOMS

BY FEELINGS OF NECESSITY AND ANNOYANCE WITE BOOMS AT END OF STUDY
' Oklshoma City Area
Pebruary-July 1964

Percent
iy Rgpo:u;‘ Local Booms Necessary local Booms Not Necessary
;ﬁ or— T T 1 1 ! '

A By g
> S tl Romiong?

g
7~

60 \ 7
56 \535
\

sof 1 e | \ .

) d B N
.
o) 29 =
O\
. -
N\
A Y
RN
o
. N
\\|06
L [o - "
i
; r.J | 1 1 l - i
| 0-6 8-12  12-16 0-8 8-12  12-16

Miles from Ground Track

Total
@— — Mot Annoyed
O-—=—- Annoyed

|
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2..Some Charactarictica af Actual Comslainers

Tals: secsion of the Teportdeals With ‘3 ¢escription of T13 persons who ssid
they actually contacted the FAA. In many ways they are the most intensely an-
noyed and disturbed group and their characteristics may be taken as typical of

the hard core of those who oppose the booms.

1, Reports of Damage

Damage and complaining: About 86 percent of a1l complainers felt
they had sustained some damage to their personal property. In contrast, only
| a third of the none-complainers felt this way. Moreover, 357 of the ccmplainers
'~ report rew damage during each separate interview compared to only 5% of the non-
complainers. These ccmparisons are shown in Table 21,

2. Long Range Acceptability

Fewver complainers adapt: Some complainers are not coxpletely
, hostile to eventual scceptance of the booms. Table 22 shows that alwmost 40% of
the complainers feel they might be able to eventuzlly get along with booms,
Alpost 707 felt this way at the first interview but subsequent experiences of
alleged damage, changes in basic attitudec toward the bcoms, and changes in
boon intensity reduced this favorable percentage. About eight out of 10 non-
. complainers end the study with the belief that they can live with the booms. - -

; Night booms: The botton of Table 22 presents gsome feclings about night

* booms. In this study no actual night booms were scheduled, so the area did

| not experience them., As part of the final questions {(during the first inter-

view) asking about expectations of long range adsptability everyone was asked, -
“And how about several civilian booms every night? Do you think you could very

likely learn to live with it?" As can be seen in Table 22, only about s third

of the complainers who feel they can accept day booms feel they can also live

with night booms. Anmong non-complainers the perceatage drops from 93% who

say they can accept dasy booms to 7iZ for night booms. These relationships are .
in line with other studies that night disturbances which interfer: with sieep |
are generally considered more serious than daytime disturbances. The levels of i
response, however, must be cautiously evaluated, since the answers are not

based on actual experiences but are imagidative projections of beliefs., It is

i possible that expectations would change over time after actuai interference with ~
sleep is experienced. -

.

S e g

iy ot o s

Some evidence on sleep interference: Even in this study, as seen in Table
i &, 18% reported some sleep interference and 17% rest interference. Such inter-
! ference was found more than a little annoying by almost 80% of those reporting
sleep interference. In contrast, only 57X who reported rattles and vibration
, Interference also reported more than a little annoyance. These are indications
that sleep interference may be regarded as more serious. The extent of annoy- ‘
ance and lcng range adaptsbility to night booms, however, wiil require more
" direct research with the actual situstion. .

{ 3. Personal Characteristics )
|

Pinally, some of the personal characteristics of complainers, vhich
generally represent those of annoyed persons as well, are shown in Table 23.
1 Ia general, complainers are middle-aged females, with oider children and smaller
fanilies, They have somewhat aore education 2nd have higher incomes. They al-
so have a much greater general complaint potentiai, 54X vs. 25% for non-come
plainergs, They less often feel the SST is even probably necessary,40% vs. 70%
for non-complainers, and less often feel local bocas ere necessary, 192 vs. 58%7.




Table 21

REPORTS OF DAMAGE
BY COMPLAINERS AND NON-COMPLAINERS

Oklahoma City Area
February-July 1964

Number Reports

of Damage Complainers
of respondents 113
* * - * ? L ] - * L ] - - 351

v e X

;
L4
Non-Compleiners
2739 ’
- 5%
9
18
32
68 ]
!
?
]
i
i
t
)




Zable 22

REPORTED ABILITY TO ACCEPT EIGHT BOOMS PER DAY AND SEVERAL BY NIGHT
BY COMPLAINERS AND NON-COMPLAINERS

Y . L L

Oklalioma City Area
Februsry-July 1964

‘ lainers Non- s
Peb, 3- Apr. 20~ June 15- |Feb. 3- Apr., 20- June 154
: Apre 19 June 14 July 25 JlApr. 19 June 14 July 25
< IEight per Day
Could not accept. . . 247 49% S57% 5% 12% 172
Don’t know. o « « o o 7 2 4 2 2 3
: Could accept. « . . 69% 49% 35z 3% B6L 80%
r Very likely. . . « 40 28 15 80 69 62
I Might. . . .... | 29 21 24 13 17 18
Several by Night
Could not accept. . . 647 . 21%
! Don't knowe « « « o . 7 8
1 Could accept. . . . . 292 nx
j Very likely. . . . 13 48
Might. . v '« o« « 16 23

41
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- Table 23

SELECTED PERSOKAL CHARACTERISTICS

OF COMPLALINERS ANU NMON-CUMELAINERS

Oklshoma City Area

Number of respondents

Family Composition

Adults only ¢ o« ¢ o o ¢ o «
Children over 6 &« « o « « «
Children under 6. » « . . «

Size of Family
One PEYSON. o ¢ o « o o ¢« «

Tm"threeoooooccoo

FOUr CT MOT@e o o o > « » =

Fé’

; - Under 40. . ¢« ¢ o o « s = «
| éo - “ - L J t J t ] [ ) [ J - [ ] L 2 *
65 OFr MOTEe ¢ o o o = o o o

Age not given . . .« < . o

F.‘le [ ] > - - L J * L3 L 4 - L ] L] *

rmle. - L4 * L > * ® - L 3 L 4

Education
Elementary school . . . . .
High school . « « o ¢ = « &©
College « « o= ¢« o o« ¢ o o o

Income
Under $8000 . ¢« « ¢ ¢ o « »
. $8000 - 34,999, . . . . . .
$15,000 or more . . . o . .

Income not given. . . . . &

| February-July 1964

Complainers Non-Complainers
113 2739
50% 48%
35 26
15 26

3% 107
52 49 ’
3s 4]
28% 38%
53 40
16 21

3 1
267 31Z
74 69
167 23%
5¢€ 53
28 24
657 73%
19 i7

4
12 6
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%, Some Remaining Gaps in Knowledge About Community Reacticns to Sonic Booms

List of gaps: A brief description of scme of the remaining major gaps in
knowlédge about community reactions to sonic booms constitutes the final section

of this report. Four of the major unresolved issues requiring additional re~
search are:

1. The Effects of Nighttime Booms

No nighttime bocms were expericenced by Oklahoma City in this study.
The limited daytime sleep interference reported in the findings suggests that
such interference creates a serious reaction and should be studied more directly.

2, The Effects of Sonic Booms Above the Intensity of 1.5 PSF

Sonic booms in the final phase of this study actually averaged only

: slightly above 1.5 PSP, although programmed at 2.0 PSF. It is not known whether

"
IR S LY

the SST, which will be heavier and larger than the Air Force planes flowmn in
this test series, will 2180 generate booms as far below the programmed level as
those experienced in Oklahoma City. Consequently, it may be desirable to test
further public reactions to bocms which actually measure closer to 2,0: PSF.

3. Bffecte of Tiwe on Acceptability of Sonic Booms

A clear cut test of the effects of time on sonic boom resctions was
not possible in this study. The intensity of the bcoms was increased over time
consequently combining the effects of time and intensity of the boom. The

effects of prolonged exposure to a constant sonic boom intensity should be

studied further.

4. Effects of An Optimum Public Information Program
The important effects on acceptability of scnic booms have been shown
for the following attitudes: the importance of the SST, the necessity of hav-
ing local booms, and the lack of damage caused by booms. The development of
these favorable attitudes or beliefs should be amenablie to & vigorous public
inforration program and should be tested in a real campaign.
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