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- ABSTRACT

Over 1200 residents, representing a random sample of selected communities near
JFK Airport, were personally interviewed in 1972 and 1973, Sub-samples, with dif-
fering feelings of fear of aircraft crashes and different locations of residence
were invited to participate in a laboratory experiment., While watching color TV
programs in a laboratory furnished as a living room, 319 subjects were exposed to
tape recordings of simulated flyovers of 707, 727 and DC~10 aircraft in approach
and departure operations at three nominal distances from the airport. For each of
the 18 types of flyovers, presented in randomized order, subjects judged the extent
of annoyance and acceptability of the aircraft noises, Results indicate that level
of noise is most significant in affectinpg amnnoyance judgements; plane types and op-
erations are not judged significantly different if level of noise is equated. Sub-
jects with feelings of high fear report significantly more annoyance and less ac~
ceptability of aireraft noise than subjects with feelings of low fear, but the dif-
ferences are less than expected from the field interviews. The selected acoustic
measures of dBA, PNL, dBDy and SPL are all about equally highly correlated with
subject judgements of annoyance.



PREFACE

This report which presents the results of the first completed field-laboratory
experiment utilizing a full cross section of residents living near J¥FK Airport,
is an interdisciplinary team effort. Thelma Weiner was responsible for the
sociological field interviewing, coding and subject contacts. Babette Stack
and Helen L. Dillinger had the difficult task of actually convincing residents
to become subjects and participate in the laboratory experiment. David Fidelman,
an Acoustics Engineer, had overall responsibility for developing the aircraft
 flyover tapes, while Michael Harges, Jr. had the day-to-day tasks of preparing
‘the test tapes and operating and maintaining the audio-video system. Dr. Philip
Cheifetz, as a Statistical and Computer Consultant, assisted in the design of
the experiment and the analysis of the data. Paula Tito instructed subjects in
the laboratory and together with Jean Blansett did most of the statistical cal-
culations in the analyses. Lastly, as office manager, Frances Gach supervised
and coordinated the details of daily operations of the entire research team.



SUMMARY

Four of our seven hypotheses were supported by field-laboratory test results, one
partially upheld, and two disproven.

Findings upheld

1., The intensity level of an airplane flyover is the most important acoustic
parameter affecting annoyance judgements, Annoyance varies directly with in-
tensity of noise,

2. Reflecting primarily differences in intensity of noise level, the 707 is
judged significantly more apmnoying than the 727 and UC-10, There is also a strong
tendency for the 727 to be judged more annoying than the DC-10, but the level of
statistical significance for this comparison is less than for the 707 comparisons.

3. Summary acoustic measures of dBA, PNL, dBDj and SPL are all almost equally
highly correlated with subject annoyance judgements., Using the dBA scale, an’in~-
crease of 10 dBA increases the average annoyance value by 0.9, on a scale with a
range of 0-4,

4., Almost all subjects say they can accept a noise with an annoyance score
of "0" or "1"; over 80% say an annoyance level of "2" is still acceptable, but
scores of "3" are accepted by only 17% and scores of "4" by only 1% of all sub-
jects,

Findings partially upheld

5. Subjects with feelings of high fear report statistically significantly
greater annoyance than low fear subjects, No significant differences, however,
were reported between high and medium fear subjects, The annoyance differences
recorded in the laboratory are also substantially less than expected from survey
responses by the same subjects. Experience sugpests that some biasing influences
may have been introduced to modify the subjects' behavior in the laboratory.

Findings not upheld

.6, Arrivals are not judged differemntly than departures by any subject groups,

7. Location of subject's residence does not appear to be consistently re~
lated to annoyance judgements in this experiment.



ANNOYANCE AND ACCEPTABILITY JUDGEMENTS BY RESIDENTS LIVING NEAR
JFK AIRPORT OF NOISE PRODUCED BY THREE TYPES OF AIRCRAFT

I. Introduction

A new research program is under way at Columbia University that attempts to
study realistic community noise enviromments under controlled laboratory condi-
tions, 1/ Most previous laboratory studies have been conducted without great con-
cern for the representativeness or the characteristics of the subjects, the realism
of the noise stimuli or the laboratory chamber, or the primary activities of the
_subjects during the noise exposures. 1In an effort to correct for the artificialz
ity of such laboratory techniques, social surveys have studied actual populations
exposed to real noise environments. These direct personal interviews have res
corded retrospective perceptions, intervening attitudes and experiences and sum-
mated annoyance and behavioral responses of samples of residents. These overall
annoyance responses combine very complex and varied physical noise exposures over
long periods of time, It is extremely difficult, if not impossible, however, from
such survey data to reconstruct the process by which residents differentially
weight widely varying physical stimuli and integrate their own persomnal feelings
into a single annoyance response. Such detailed data are needed by noise control
engineers and administrators and it fs our belief that a combination of field and
laboratory techniques may be best suited for this task of decoding the possibly @
varying effects of different aircraft operations on different populations, 1/

The new research program at Columbia University attempts to utilize the ex-
periences gained in past field and laboratory studies. Small random samples of
residents in the vicinity of JFK Airport in New York City, who are exposed to
different real life noige enviromments are interviewed in their homes as part of
‘a regular community study. Details are collected on such personal variables as
attitudinal and experience differences as well as reported annoyance and complaint
behavior. Sub-samples of those found predisposed to accept or reject given noise
enviromments are then invited to participate in realistic types of acoustic labor-
atory studies. The laboratory is located at Franklin Square, Nassau County, near
the actual residences of the sub-samples of subjects and the experimental environ-
ment in the laboratory has been made as realistic as possible, The laboratory,
which is an environmental chamber with variable control over the temperature,
humidity and noise conditions, is at present furnished as a typical living room in
a middle class house, The use of the latest, most sophisticated quadrophonic sound
system has succeeded in producing a realistic aircraft noise experience in which
the plane appears to fly overhead across the room. Subjects are instructed to
participate in a real activity such as watching a color TV program. A variety of
controlled noise exposures from aircraft flyovers are simulated in the laboratory
and subjects rate each experimental noise in terms of the degree of annoyance and
general acceptability, An analysis of the controlled noise levels, the subjective
personal factors, and the laboratory responses are expected to provide more precise
measures of average acceptability and any differences for those with hostile or
favorable predispositions to the noise,

In a pilot study of this new methodology, 2/ only residents with feelings of
medium fear of aircraft crashes living at three distances directly under an approach®
flight path were asked to come to the laboratory and judge the approach noises from
untreated 727s and two differently acoustically treated 727s. This initial study
demonstrated the general feasibility of the methodology and also provided some val-
uable data on the perception and reaction to a particular retrofit package of the
727 airplane.
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This study is the first attempt to test a complete cross section of real res-
ident#al populations, with a full range of predispositional psychological feelings,
attitudes and experiences with aircraft noise. It also includes a wider range of
18 different realistic noise stimuli, composed of three types of aircraft in both
approach and departure operations at three different altitudes related to distance
from the airport.

II. Study Design

A, Acoustic Characteristics to be Tested

1. Types of Aircraft flyovers

A total of 18 different types of airplane flyovers were reproduced in the
laboratory living room during each test session of 1% hours. These types of fly-
overs represent some of the most frequently heard aircraft near John F, Kennedy
(JFK) Airport, N.Y., with a wide range of noise spectra, and noise levels. The
test stimuli consist of three different aircraft in both arrival and departure
operations at three different distances from the airport. The nominal altitudes
of aircraft for the three distances are shown in Table 1.

TABLE t

Nominal Altitudes of Planes at Different Distances from JFK Airport

Distance from Airport
. Close Middle Distant

Arrival Departurer Arrival«iDeparturews-ArrivalirDéparture
Nominal Altitude 370 800 750 1600 1500 3000
(feet)

Table 2 presents a description of the 18 different flyovers used in this ex-
periment,



TABLE 2

Description of 18 Types of Aircraft Flyovers

Operation Plane Type Distance from Airport
Arrival Departure 707 727 DC-10 Close Middle Distant
Code Code Code Code Code Code Code Code
A D 1 2 3 X Y z
Stimulus
1 A 1 X
2 A 2 X
3 A 3 X
4 D 1 X
5 D 2 v X
6 D 3 X
7 A 1 Y
8 A 2 Y
9 A 3 Y
10 D 1 Y
11 D 2 Y
12 D 3 b 4
13 A 1 A
14 A 2 z
15 A 3 Z
16 D 1 Z
17 D 2 Z
18 D 3 Z

2, Location of Simulated Dwelling

All flyovers were reproduced as being directly overhead and as heard indoors
with windows open,

“. %3+ Rdtepofioperations

The frequency of flyovers was 18 for each 30-minute session or an average of
one for each l-minute and 40-seconds (1.7 minutés)iw;., Each of six different stim-
uli were presented three times in sequence, during each 30-minute sesgion. In all,
54 flyovers were presented during a 1% hour test period.

4, Ambient Hoise level in ¥oom

The average ambient noise level was provided principally by color TV programs
which the subjects watched., The first half hour session always watched "All in the
Family', which was adjusted to an average level of 60 dBA, with occasional peaks of
as much as 65 dBA, The second and third half hour sessions watched "Ironsides",
which also had an average level of about 60 dBA, but somewhat more frequent peaks
of 65 dBA. .

B. Experimental Environment

1. Acoustic enviromment

All tests were conducted in a triple-wall sound-proof I.A.C, chamber (Model
400-A), 18' X 14', with an 8' ceiling, furnished as a typical living room in a
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middle class house. The drawing in Figure If shows a schematic of the interior of
the room and its furnishings, with the location of a couch comfortably seating
three persons, a low cocktail table and two chairs facing a 23" color Setchell-
Carlson (Model 5 EC 904) television set, and simulated windows in two of the
walls. Four Klipschorn loudspeakers are located in the corners of the room, and
a one-way mirror in the wall alongside the television set permits observation of
the subjects from the control room located adjacent to the acoustic chamber, The
floor is covered by a rug, and all interior surfaces have pictures and drapes of
the types used in an average home, so that the interior appearances and sound con-
ditions are as realistic as possible,

‘The aircraft sounds in the chamber were produced by the four Klipschorn
corner-horn speakers to provide an accurate replication of a fly-over as heard
under actual conditions in an average home, The airplane was heard flying di-
rectly over the room from left to right, at the sound pressure levels which are *=
heard in a typical northeastern United States house with the windows open. Our
previous studies have shown that the use of the four-speaker system gives a true
sensédtion of overhead flight in the direction of the phasing of the speakers,

They have also shown that listeners inside a room judge a direction of motion of
the outside aircraft and, therefore, the sense of directionality must be provided
to fulfill the subject's expectations. 1/

2. Sound repreduction system

The aircraft flyovers were reproduced by the sound system shown in Figure b,
The recording of the flight was played back by a Crown model 800 tape recorder. .
The left and right channels were connected to two calibrated variable attenuators
(Daven T-730G) which were used to obtain accurate rgpeatable settings of the re-
produced sound pressure level in the chamber. The electrical signals through the
attenuators were amplified by two Crown model DC-300 power amplifiers having an
output power rating of 150 watts per channel, which powered the four loudspeakers.

The system is capable of producing a sound pressure level of over 120 dB in
the chamber. The lowest ambient noise level in the chamber is 14 dBA, and there-
fore, the available dynamic range is 105 dB. When the subjects were in the room,
with the heating or airconditioning system in operation, the ambient noise level
averaged about 30 dBA. The sound of the television set was adjusted to an average
level of 60 dBA during the tests,

Sound pressure levels of the flyovers in the chamber were calibrated prior to
each session with a B & K model 2204 Sound Level Meter,

3. TV programs watched

A comparison of national Nielsen ratings indicated that MAll in the Family"
was one of the most popular half hour TV programs and that "Ironsides" wag one of
the most frequently watched hour long programs. A small telephone survey of Long
Island residents confirmed these national ratings, so it was decided to video tape
these two programs for use in this experiment,

4, Order of flyovers presented

Since there are 18 different experimental stimuli with each presented three
times in sequence, it was not feasible to counterbalance _completely the order of
presentation in the ‘ninety mimutes.available for the test sessions,. - A ‘xandom order
of presentation was used as shown in Table 3. Six groups of-thrée tapes with
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different orders of stimulus presentation were used, so that one of the tapes pre-
sented each of the 18 stimuli first. Each group of three tapes was presented in
six different combinations, so that there are 36 different random orders of stim-
uli presented, For example, for the A;, By, C, series of tapes, the six orders
were:

1 - A B C Lo~ By Gy A
3- 3G 6 - C B A
TABLE 3

Order of Flyover Presentations Included in
Six Sets of Tapes

Tape Kl Y2 B 3 h 4 55 6
Ay b2X DI1X D3X D22 DlZ D3y
By AlZ A3Y A3Z AZX . - A3X A2Y
C1 D1Y D3z D2y A2Z AlY AlX
A2 AlY A2X A3X AlX A3Y A2Z
By D2Y D2X D22 DX D3y D1z
C2 D3z D3X D1y AZY AlZ A3Z
Ag A3Z AlY AXX AZY AlX A2Z
By DI1X D3Y D2Y D1y D2X D12
Cq A3X AlZ A3Y D32 D2Z D3X
Ay A2Z A2X A3X A3Z A2Y AlZ
By DiZ D2X D3Y D1Y D2y D1X
04 AlX A3Y AlY D3X D2Z D32
Ag A3Y Alz A2Z A3X AlX AlY
J B5 D3y DIY D22 D1X D2y D3X
' Cg AZX A2Y A3Z D32 D1Z DX
Ag D3X n1X D1z D3z D3Y D2Y
Bg A2Y AlZ A3X AdZ AlY A3Y
Cg D2Z D1Y D2X AKX AlX A22

C. Subjects to be Tested

Over 1200 residents living in 19 communities under different flight paths and
distances from JFK Airport were personally interviewed by the Columbia University
Noise Research Unit., These sample areas were selected so that aircraft on approach
and departure would be approximately at the nominal altitudes overhead as listed in
Table 1. A highly concentrated random sampling procedure was employed which maxim-
ized the uniformity of aircraft noise exposure within sampling areas and between
sampling areas of comparable distance from JFK runways. Respondents for the sur-
veys were required to be permanent residents of an assigned block and at least 18
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years old., In addition, only one respondent from each household was interviewed.
No domestics or hired household employees were interviewed, nor were persons with
a poor command of the English language.

The intetrviews averaged about an hour in length and proceeded from general
questions about iikes and dislikes about neighborhood enviromments to more specific
perceptions and reactions to general noise and finally to aircraft noise expos-
annoyance was related to psychological and attitudinal variables as well as to the
noise stimulus, it was decided to select sub-samples of respondents with different
subjective attitudes for the laboratory experiment,

First, all respondents were separated with respect to the location of their
residences, 1.e, comparable c¢lose, middle and distant areas, as described in Sec-
tion A, Then all sub-groups were further classified according to their reported
fear of ajrcraft. This attitudinal variable has been found the most important
single factor in explaining variations in annoyance responses on all community
noise surveys. In a recent analysis of 1500 interviews 7/ in the vicinity of JFK
Alrport, it was found that the correlation coefficient between fear and annoyance
was .72 i.e., almost half the variance in individual&annoyance respongses was di-
rectly related to fear,

All respondents were classified inte low, medium and high fear groups based s
on a scale of fear computed from four questions included in the survey question-
naire, Appendix A describes the derivation of the fear scale and its classifica-
tions. '

Each fear group of respondents was tested separately in the laboratory to
minimize any possible verbal or non-verbal biases that might result from the inter-
actions of a mixed group of subjects. Since there are 36 different orders of
stimuli presentations, the experimental design required 36 subjects from each of
the three distance groups for each fear group, or 108 subjects for each fear group
and 324 subjects in all. Each of the 36 sessions scheduled three subjects selected
from each of the three distance groups, so that order effects of the 18 acoustic
stimuli would be minimized in comparisons of laboratory responses of fear and dis-
tance subject groups.

D, Procedures Used

Respondents were telephoned by a member of the Noise Research Unit staff and
invited to the research facility in the following manner:

"Helloe: I am » & supervisor from Columbiaz University Research Center,
May I speak to (Are you) (the person who was interviewed earlier). I want to
thank you for helping us in our studysof community problems by answering all of
our questions on the interview. As you probably know, we found that aircraft
noise is one of the major concerns in your area. For this reason city planners,
airplane manufacturers and interested community and envirommental groups have
asked us to conduct an intensive study into aircraft noise specifically.

While we know that almost everyone wants less noise, we don't know how much
aircraft noise must be reduced in order to be acceptable to the public. Columbia
University has constructed a special research center, nearby, in Franklin Square
to which we are inviting citizens, like yourself, to help in this vital, and we

i
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hOpé interesting, research. Our participants will relax in a living room, watch-
ing popular TV shows while different types of aircraft fly over. The participants
are simply asked to judge the annoying qualities of the various aircraft.

You will receive $6 as a small token of thanks for your cooperation and the
study takes about two hours. We will also provide door-to-door transportation in
a car and vefreshments. We have a number of alternative times and dates for our
study and would appreciate knowing when it would be best for you to come. First,
could you come...,,?" ‘

In the event that a subject failed to keep an appointment or it was not pos-
sible to schedule three eligible subjects at the same time, additional sessions
of the same stimulus order were held at different times for the missing subject
category. If only one eligible subject was available or scheduled for a session,
a staff member who was not known to the subject acted as a subject, so that at
least two persons were always in the chamber at the same time,

Upon arrival at the research center, the subjects were escorted into the liv-
ing room and asked to sit on the couch, The following instructions were used:

"Please go into the living room and be seated on the couch. As you know, Columbia
University has an extensive envirommental research program, of which our group is
a part. We are interested in learning more about how people respond to different
noises, especially those from airplane flyovers.

We are going to have a TV show for you to watch and we hope you enjoy it.
From time to time you will hear airplanes flying over; some may appear louder
than you usually hear them; others quieter. Occasionally you will hear a voice
from this speaker (point to front over TV), asking you to record vour responges
to the airplanes which you have just heard.

. Here:ts ydurxieaction sheet., Please fill in your name and address. In the

first column labelled annoyance, I would like you to indicate the extent to which
the aircraft flyovers annoyed or bothered your watching and listening to the TV
program,

There is no right or wrong answer., (If you are not annoyed, we don't want
you to say you were.) We just want to know how you feel., You will notice on the
right hand side of the sheet, a thermometer with numbers from 0 to 4. 0 Heans
that the airplanes did not bother or anmoy you at all., 4 means that you were
annoyed very much., Any number in-between would indicate that your feelings were
something greater than 0 but less than the top category of 4,

After recording your annoyance response, I want you also to place a check in
the "Yes" or "No'" box in the right hand column labelled "acceptable" (Point) to
indicate whether or mot you believe the airplane flyovers you have just rated would
be acceptable to you; by this I mean whether or not you Teel that you could learn
to live with them if you heard them regularly in your own home while watching TV,

Please also notice that there are 18 lines, There will be 18 different times
when a voice will ask you to record your responses. You will not be required to
do this after each aircraft flyover, but only when vou hear a voice from this
speaker, (point to speaker).



After each time you hear the voice asking you for your response, you will
enter two answers on each line, one number to indicate how you feel about the
amount of annovance, and one check to express your acceptability with the air-
craft flyovers, which you heard since the previous time you recorded your re-
sponses,

I would like you to remain seated until the end of the first session, which
will be about 30 minutes. Then we will have a brief coffee-break. In all, there
will be three 30-minute sessions. If at any time during the session you want to
talk to one of us for example; if the TV picture or sound is not clear, you can do
50 by pressing the button on top of the TV speaker and then you will be able to
talk,

Please try to record your own personal feelings about the airplanes flying
here. Try not to influence eachother by avoiding any discussion or indication of
how you, wyourself, feel about them. From our past experience we know that there
may be a strong temptation to compare your ratings with others in the room, WNo %
two people are alike in their feelings about noise and if you do discuss your rat-
ings, it will make our findings less wvalid; so please, wait until the very end of
the third session to discuss your ratings if you feel you must, but not during the
three sessions when you are making the eighteen judgements.

Gf course, 1if you want to talk about the TV program, as you might at home,
feel free to do so, Naturally, constant conversation, however, would interfere
with watching the TV program, so it too should be avoided. Q.K,?"

At this point the TV monitor was activated and the interior and exterior
chamber doors were closed by the departing experimenter.

The first segment of the session consisted of a 27-minute video-taped "All in
the Family" program which had previously been rated as one of the most interesting
and most watched TV program. Coincident with activation of the TV monitor, a Crown
800 quadraphonic tape deck was engaged which produced simulated aircraft fly-overs
with a mean inter~flight interval of just under two minutes. Eighteen such simu-
lated flyovers occurred in the living room during this segment of the session, =
After each three flyovers the subjects were requested, via a separate voice chamnel
to make judgements as to the annoying quality and acceptability of the flyovers
since the previous request for judgements. In a previous methodological study 2/,
it was found that annoyance judgements seem to stabflize after presentation of N
three stimuli, Table &4 presents the time sequence of stimulus presentations and
Figure 2! presents the form used to record subjective judgements,

At the end of the '"All in the Family" program, the experimenter re-entered
the living room and asked if the subjects wished to stretch, use the bathroom or
would like some tea or coffee.

The second segment of the session consisted of the first half hour of an
"Ironsides” series episode, which also had been highly rated by a pre-test sample
of TV viewers. 18 aircraft flyovers were again produced in the living room with
the same interflight intervals and with the same request for judgements after every
third flyover,

After a second intermission, the last half hour of the "Ironsides" episode was
viewed by the subjects, while more flyovers were simulated and six more judgement

requests were made,



Fon OH_LCE Us_g_oa.ool-....o
condition----.-s.-;--..--o

DATE: NOsoseanansessserasssceses
HAME ; Distance..,cecenveencce vee
ADDRESS :
(Street) .
(Town) ‘ | |
ARNOYANCE i ACCEPTABIE ‘ (/"‘\\\ VEREAMUCH
Yes No 4
1 b
2
3
4 3
5
6
2
7
8 !
9
10 1
i1
12 | [ ] : I!QIV!I
ZERO _blg;l_&
13
14 *
15
16
17
18 yd/
Figure 2

Columbia University
Jamuary 1974



. ,E.
.

u

. TABLE 4 .

gl

. Time Seguencg of Flyover- for Esch 30 Minute Segment

" Flight No.

I
. : :{

R

O 00~

of Maboratory¢5ession \

* Judgement 1 -

. Judgement 2

: Judgeméﬁt 4

" Sedgenent 5

Summary of Analxticai Desigg

\Table 5 presents a schematic of the andiytical deﬁign Gf the study,L :, ¥

A

; ; Ll

-._,v ?.

ool

- ONSET
Time . -

= 0:30 -

"L1:54 N

"3:§§‘ S

U 5:36 .
©7:18-
9:00

1042
L et 13042
. Judgement 3 _
i o - 15:06
L1648
" 18:12

19:36" 3

21:18,?
22:‘!2 )

" 25:48

AT S R ¥ & 30
* Judgement 6 i .

ﬂ'"’! Loy

'24:06 .
‘“ ];%f:j§Qf]5_QE.WQ“

T L

 Minutes & Seconds

Interval
0:30
1:24 .
1:42 -

2:00
. 1:42
o 1:42
1:42 A
1:30 .
1:30 ) R

- 1124

L o226

o 1:26
Colm420

RET TR
RS O TN S

1

Lk
" '



4-2!25 of Subjec :

Distam: |

. ki A
. __._H\‘_ e PR

Residence _ Fear

'L e'v~ellt

X - :

Close

f “\_.—-

i

Y-
'f "-;Eﬁg'?"j

‘n‘_al

L

Ch» -r-ﬂﬂh. at.;‘_pn
] ’

R

-

PR

e
I

?

i
]

w‘ J
a‘.,':a

Total 108

, uidqlg.,,"' High 31 |
' 36

HEdium 1

36

- Plane: - .
Operation‘

RS

1

"Lowl_

3%
Total 108

l-li.gh 1
S 36
Hedium 1
- 36
Low 1

» 36
Total 108

Grand Total 324

707
~A§D )

~727
AD

‘DC=10
- AD

- Lzesw & 1

P;ané:' .
- Operation:

Plane:

Operation: .

707
AD

-7

DC-10 -
AD

) /.":"_- .
=X



11.

Seven major hypotheses were investigated in this study:

1. Each type of airplane would be judged differently due to spectral
and noise level varjations. In general, it was expected that plane 1 (707) would
be judged more annoying than plane 2 (727) which would be more amnoying than
plane 3 (DC-10).

2. Arrivals would be judged more annoying than departures, Arrivals
have more high frequency energy, which is generally believed to be more annoying.

3. Annoyance is generally positively correlated with the intensity of
a noise stimulus.

4, Subjects from distant areas, whose normal exposures are from the
lowest levels of aircraft noise should be most annoyed with laboratory noises typ-
ical of middle and close distance areas. Likewise, middle distance residents
should be more annoyed with noise levels typical of close areas, which is more in-
tense than their own usual exposures,

S. Fear of airplanes would be directly related to annoyance responses.
The subjects with high fear would report the highest annoyance, followed by the
medium and low feaxr groups.

6. The various Acoustic measures such as dBA, PNL, dBDg and SPL of the o
{_18‘ stimuli would not vary greatly in their ability to predict annoyance, =

7. Most subjects would realistically be willing toc accept some level of
annoyance with which they felt they could live,

ITI, Finding

A, Selected Characteristics of Laboratory Bubjects

1. Representativeness of respondents in field survey

All interviewers were given predesignated addresses in primary sample areas,
consisting of small clusters of adjacent blocks, In some assignments, vhere the
number of dwellings in a sample area was limited, every household was contacted,
In other areas, every n'th dwelling was randomly selected,

In the fall of 1973, eight primary sample areas were selected, and 1239
households were assigned to interviewers. As Table 6 indicates, completred inter-
views were achieved in 86% of all assignments, and only 6% refused an interview.
Higher completion rates could have been obtained in some of the sample areas, but
call backs were discontinued when the survey objective of completing over 1000
interviews was reached, These completion rates were slightly higher than those
achieved in previous 1972 and earlier surveys near JFK Airport, and this sample
of interviews can be considered fully representative of the selected communities,
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TABLE 6

Completion Rates of Assignments in 1973 Field Survey

Close Completed Refusals -
Areas Asgsigned Number % Number %
Far Rockaway 139 102 73% 19 14%
Inwood 85 it 66 1 1
N. Woodnere 85 72~ 85 7 B
N. Valley Stream 160 - 136 85 11 1.
Sub-Total 469 366 7% 38 8%

Middle Areas

E. Rockaway 190 171 90 10 5

Canarsie 200 182 81 i 8_
Sub-Total 390 153 91% 26 7%

Distant Areas

E. Atlantic Beach 219 201 92 9 4

Lido Beach 161 139 86 8 3
Sub-Total 380 340 897% 17 4%

A1l Areas 1239 1059 867, 81 6%

2. Representativenegs of Subjects Participating in Laberatory Study

- In addition to the 1059 interviews completed in 1973, 179 residents inter-
viewed in 11 sample areas during the previous year were contacted for use in this:
experiment. A simple screening procedure was used to be certain that their basic
feelings of fear had not changed since the interview., This augmentation of sub-
jects was necessary since reported fear and distance of residence are correlated
{r = 41}, In the 1973 survey only .70 of the 343 close residents reported feelings
‘6f Iow fear ‘gnd 51 of: the .334: distant residents inditated feélings of high Fear, T

~TIn addytion, .some residents had noi, telephones.‘or could-not be contacted within the
;time period of the experiment or for other reasons. ~Thus, the deddlineés'for com=
'pleting the experiment made it necessary to expand the-list -of eligible. residents.

ERTYY :Table 7 indicates, of the 1238 eligible residents with completed interviews,
just over 70% were actually contacted. Most of those not called were not required
to complete the experimental design of 36 subjects for each distance and fear group.



13,
TABLE 7

Comparison of Eligible and Contacted Residents for the
Laboratory Study '

Fear Group DISTANCE OF RESIDENCE
Close Middle Digstant Total
A. High No. % Na. % No. Rk NoD .., o
Total Eligible 170 100 113 100 144 100 427 100
Never Contacted 47 28 21 19 50 35 118 28
Contacted 123 72 92 81 94 65 309 72

B. Medium

Total Eligible 126 100 129 100 127 100 382 100

Never Contacted 31 25 34 26 41 32 106 28

Contacted 95 75 95 74 86 68 276 72
C. Low

Total Eligible 110 100 157 100 162 100 429 100

Never Contacted 23 21 50 32 52 32 125 29

Contacted 87 79 107 68 110 68 304 71

As Table 8 indicates between 31-43% of all residents contacted came to the
laboratory to participate in the experiment, About an equal number were not able
to come because of understandable reasons, such as illress, infants, multiple jobs,
etc, From 12-19%, however, were firm refusals to cooperate,

The small differences in numbers of subjects reported in Tables 8 and 21 are
due to the omissions of 10 respondents who came to the laboratory but whose re-
sponses were excluded from the analyses. Most of the disqualifications were due
to equipment malfunctions, so the subjects could not complete the test sessions.

In a few cases, subjects could not comprehend or follow the instructions and were
excused,
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TABLE 8

Qutcome of Invitations to Participate
in Laboratory Study

Distance of Resgidence

Fear Group Close Middle Distant Total
No, Yt tn iNO. % No. % No, %
A. High
Total contacted 123 100 92 100 94 100 309 100
Laboratory Subjects 33 31 33 41 36 38 112 36
Not able to come 35 28 25 27 38 40 98 32
Temporary not avail, 28 23 20 22 9 10 57 18
Refusals 22 18 9 10 11 12 42 14
B. Medium
Total contacted 95 100 95 100 86 100 276 100
Laboratory Subjects 37 39 35 37 37 43 109 40
Not able to come 36 38 34 36 35 41 105 38
Temporary not avail,. 9 9 8 B 11 13 28 10
Refusals 13 14 18 19 3 3 34 12
C. Low
Total contacted 87 100 107 100 110 100 304 100
lLaboratory Subjects 34 39 37 35 37 34 108 35
Not able to come 37 42 28 26 31 28 96 32
Temporary not avail, 4 5 14 13 24 22 42 14
Refusals 12 14 28 26 18 16 58 19

Table 9 presents some selected personal characteristics of the participants
and non-participants in the laboratory study. In general, high and medium fear
subjects and non=subjects are about the same. Low fear subjects, however, have an
upward bias in their reported TV and general aircraft annoyance in comparison to
survey responses reported by non-subjects. Reported TV annoyance was based on a
single question with 2 range in scores of 0-4; general aircraft annoyance is based
on 11 questions with a range in scale scores of 0-44, (see Appendix A) Due to
their greater availability, laboratory subjects were somewhat more often womem.
With respect to income levels, all groups of subjects and non-participants are
about equal. When TV annoyance and general aircraft annoyance are compared, no
significant differences are found between the high and medium fear subjects and
non~subjects, The low fear distant subjects, however, rated TV (p = .05) and gen-
eralsadreraft annoyance (p = .01) higher than the comparable distant non-partici-
pants, The same upward bias is shown in Table 9 for all low fear subjects in gen-
eral aircraft annoyance (p = .01).



Characteristics

A. High Fear

Sex

Median Income

Mean TV Annoyance

Mean genl, aircraft
annoyance

B. Medium

Sex
Male
Female

Median Income

Mean TV Annoyance

Mean genl, aircraft
annoyance

C. Low
Séx
Male
Female

Median Income

Mean TV Annoyance

Mean genl, aireraft
annoyance

_ TABLE S

Comparative Characteristics of Subjects and
Non-Participants

SEBJIJECTS

Distance'of Residence

NON

PARTICIPANTS

Distance of Residence

Close Middle Distant Total Closge Middle Distant
N=38 N=38 N=36 R=112 N=132 N=75 N=108"
13% 16% 28% 19% 26% 26% 29%
87 84 72 81 74 74 71
$ 164,375 § 15,000+ $ 13,507  § 15,000+ § 15,000+ §$ 15,000+ § 15,000+
3.7 3.6 3.6 3.6 3.7 3.3 3.6
29.3 2.2 25,3 26.3 26,7 23.4 %7
N=37 N=35 N=37 N=109 N=89 N=04 N=90
5o ‘ .
30 74 11 22 29 32 26
270 26 89 78 7 68 74
$ 15,000+ §$15,000+ $15,000+  $15,000+ §15,000+ $ 15,000+ 3§ 15,000+
2.6 2.6 2.4 2.5 3.0 2.5 2.4
13.1 12.6 10.6 12.1 16.1 10.5 £9.5
N=34 N=37 N=37 N=108 N=76 N=120 N=125
35 '
35 30 22 29 36 527 34
65 70 78 71 64 73 66
§ 15,000+ $15,000+ $15,000+4  $15,000+ § 15,000+ ¢15,0004  $ 15,000+
1.5 1.6 2.2 1.8 1.4 1.9 1.5
7 7 6.7 6.9 5.4 6.0 4.1

Total
N=315

247%
76

$ 15,000+

3.5
25.3

N=273

29
71

$ 15,0004+ -
2.6
12 ug

N=321

31
69

$ 15,000+
1.6

5.1 =

ur
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3. Factors Producing Possible Biases in Laboratory Responses

The goal of the Columbia University field-laboratory methodology is to bring
different residents who actually experience varying aircraft flyovers in their
daily enviromments into our realistic living room laboratory. It is our hope that
they will bring their subjective attitudes, that in the real enviromment interact
with the physical noise exposure, into the laboratory and differentially respond
to the controclled noise experiences. Thus, the dynamic¢s of the annoyance response
can be systematically studied. In this first full use of the new methodology, a
number of factors have been identified that may have modified the behavior of resi-
dents, so that their laboratory responses did not reflect the way they normally be-
have at home. In additional experiments, efforts will be made to minimize these
possibly biasing factors.

) &, Not enough time may have been allowed for subjects to schedule
their personal activities as well as participate in the laboratory study, The
residents who were interviewed represent random cross sections of different com-
munity populations, with many interests, activities and responsibilities, quite
apart from envirommental concerns. Given enough lead time, it should be possible
to avoid undue pressuring of residénts into cancelling some of their normal activ-
ities in order to come to the laboratory. When they are pressured, there is reason
to believe 1t may increase their feelings about the importance of the aircrafc
noise problem, The urgent need for test results compelled efforts to schedule at
least 10 sessions a week. Experience, however, indicates that residents in gen~-
eral, are available for laboratory research, during only limited time periods.

Late mornings seem to be best; afternoons sometimes are appropriate, but must

permit time to return to their homes before 3-3:30 PM, when children and family
chores are important, Week-ends and periods preceding and including holidays, when
the entire family is together, are not generally appropriate. Likewise, bad weather
and summer months are poor for scheduling laboratory work.

Table 10 illustrates our actual experience with laboratory scheduling., Ideally,
a total of 108 sessions, 36 per fear group, was required to complete the study de-
sign. Actually, 173 sessions were required, 60% more than ideal, and still 5 sub-
jects were missing from the number needed to complete the study design. Only about
a fourth of all sessions were complete, consisting of three subjects from differ-
ent residential distances. Although a postcard reminder was routinely sent at
least a week before the scheduled appointment and a phone call was made the day be-
fore, confirming the date, three-fourths of the sessions were incomplete due to %
last minute cancellations or inability to fill a scheduled date. In most cases,
subjects appeared to have legitimate reasons for last minute changes and agreed to
make new appointments, But enough time must be allowed for such contingencies,
Note that over 80% of all sessjions with residents reporting feelings of low fear
were incomplete, Such residents were usually less motivated to cooperate and after
agreeing to come, more often failed to do so,
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TABLE 10

Number of Laboratory Sessions by Fear Group

TIME
TYPE Morning Afternoon Evening
Total Complete Incomplete
Fear Group No. % No. % No. % No. % No. % No. %
A, High 55 100 . 16 29 39 71 24 44 20 36 11 20
B, Medium 56 100 17 30 39 70 27 48 21 38 8 14
C. Low 62 100 12 19 S0 81 25 40 23 31 & 2

T .
I

Total 173 100 45 26 128 74 76 44 64 37 33 19

.

Table 11 illustrates the futility of efforts to schedule residents during the
month of July. Residents with high fear were tested from February 6 to April 9,
The lowpfear group was tested from April 23 to June 10. Due to extreme pressure
to complete the study, an all out effort was made to test the moderate fear sub-
jects during the summer. As Table 11 indicates, 50% could not be contacted, al-
though several calls were made during day and early evening hours. While only 8%
made appointments during this summer period, normally over a third agreed to come
as subjects. It is possible that some of the 44% who had active phones could have ®@mu
been reached eventually and been persuaded to become subjects, but comments by the
"temporary not available' clearly indicated a deep reluctance to cancel summer out-
door activities in favor of accepting our invitation. It was decided to test those
who had made appointments, if they came, and postpone the remaining appointments
for September. In fact, in July, 14 sessions were held with 26 subjects. In Sep~-
tember and early October, 42 sessions were held for the remaining subjects in 19
available working days, or 2.2 sessions per working day. '

While a concerted effort was made by Columbia University staff not to press
too hard during the July contacts, so that future call backs would be possible, it
is likely, as will be discussed below, that the medium fear residents who eventu-
ally agreed to come after a second contact in September may have been biased by the
dgnitial contact.

TABLE 11

Qutcome of Efforts to Schedule Subjects during July

Number Zesidents Available 357
Number not called 21
Number called 336
No answer after several calls 176 44
No phone active 25 6
Temporarily not available in July 126 32
Re fused 40 10
Made appointments 30 8

b. XHard Sell' may change residents' feelings about seriousness of
aircraft noise as an environmental problem., In inviting residents to become sub-
jects, as indicated in Section D-Procedures Used, residents were told, "As you
probably know, we found that aircraft noise is one of the major concerns in your
‘area..- For this reason city planners, airplane manufacturers and interested com-
é@qniggﬁand environmental groups have asked us to conduct an intensive study into
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aircraft noise specifically," This phrase was used to indicate the importance of
the study in order to encourage the resident to give of his limited time and parti- .
cipate as a subject., For those already substantially annoyed with their aircraft
noise environment, there undoubtedly was agreement that "aircraft noise is one of
the major concerns." This was probably gemerally true of the "high fear" residents,
and their eagerness to cooperate was noted by Columbia staff members who talked to
them,

The "low fear" residents, however, reflected a different response. As we know
from their survey responses, shown in Table 9, their annoyance with aircraft was
low. This was especially true in distant areas, where most people had "low fear"
and "low annoyance". Often, such subjects would challenge the invitation and say,
"I don't feel airplanes are a serious problem and I won't be a good person for your
study," or "I feel other things are much more important for me to spend my time,"
Staff members were then told to reassure the residents that people differ in their
feelings about aircraft noise and it was essential for a fair study te include all
sorts of people and not only those who felt it was a serious problem. They were
told we only wanted to find out how they, themselves, felt, etc. After much dis-
cussion and urging, appointments were sometimes eventually made, but the "hard
sell" probably convinced the resident that aircraft noise actually wmust be more
important than they originally believed. This may explain in part why the labors: -
atory annoyance responses for low and medium fear groups were greater than ex- -
pected from original surVey judgements, Maybe subjects began to believe that they
were out of step and should be more annoyed.

Table 9 indicated that the low fear subjects had higher arnoyance responses on
the initial interview than the non-participants. Table 10 showed that they more
often failed to keep appointments, and had to be persuaded to reschedule their visg-
its to the laboratory. Hindsighkisuggests that there should be more neutral word-
ing in the invitation process and in all discussions involving subject contacts,

c¢. Influence of other contacts with other subjects. Debriefings of
Columbia University staff who transported subjects to the laboratory indicate that
despite our precautions, many subjects were typically tense as if they were appre-
hensive of being in a test sjituation, Questions were asked about what they would
be asked to do; what the research was all about; whether it was a test; what we ex-
pected and who is paying for it, ete. Such feelings of insecurity are not unexz’ - -f;
pected and staff members tried to reassure subjects in as neutral a fashion as pos-
gsible. Considering the previous discussion of possible "hard sell" effects, these
questions may be further indications that our efforts were not fully successful in
having subjects behave in the laboratory as they would at home. Some of this "test"
insecurity is probably unavoidable but should be minimized by close supervision of
all communication with subjects,

The instructions to subjects in the laboratory also could have contributed to
modifying the subjects normal behavior patterns. From observations of possible
biagses in feelings of low fear subjects about the seriousness of the noise problem,
an effort was made to reinforce the concept that non-annoyance was equally accept-
able as a scale annoyance response, The principle of uniform instructions was
fully understood, but since this was the first full test of a new methodclogy, it
was decided that a minor modjification in the wording of instructions might produce
enough valuable knowledge to justify a modification of the "uniformity" rule, The
original instructions to subjects said, "There is no right or wrong answer." Fol-
lowing this instruction, the following sentence was added to reinforce the contents
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of this sentence, 'If you are not annoyed, we don't want you to say you were.,"
Then followed the original sentence, '"We just want to know how you feel.' This
additional sentence was used for the last 22 of the 105 low fear subjects. Com-
parison of the mean annoyance responses of these 22 subjects with those given by
the 83 others who had not been given the extra sentence indicated that those with
the extra sentence had a lower mean annoyance of 2.2 compared to 2.4 for those
without the reinforcement, At first, this appeared to be the result of the new
sentence, but when the possible order effects of the flyovers were considered, the
conclusion is that the difference is probably not due to the modification in In-
structions. When the mean annoyance responses of the high fear subjects were com-
pared for the identical sequences of stimuli presentations, that the two groups of
low fear gubjects judged, an identical difference of 0.2 between the means was ob-
tained. Consequently, this minor deviation in survey procedure had no significant
effect on overall annoyance meénssg

Instructions about remaining seated through-out a session and refraining from
excessive conversation probably gave more than normal focus and attention to the
TV program and the aircraft flyovers. Debriefings of subjects after each session
indicate thatVmany subjects felt that in their own homes they hardly ever sit
through an entire one-half hour TV program. They usually also do other chores
while watching TV, A number of subjects expressed guilt that they were just watch-
ing TV and listening to the airplanes. There is reason to believe that residents
with low fear usually pay less attention to continuous overflights in their own
homes, and this instruction that they sit and listen to TV and airplanes was a test
artificiality that may have made them unduly attentive and biased their laboratory
responses,

B. Description of Airplane Flyovers

The 18 test tapes were prepared from actual Columbia University field record-
ings of commercial plane flights at distances and altitudes as closely approximat-
ing the actual experimental design requirements as was practical. The acoustics
characteristics of each aircraft recording were then modified, as described in
Appendix B, to the average specific distance and altitude values as specified by
FAA documents, taking into account atmospheric attenuation and other operational =
changes, The tapes of flyovers heard in the laboratory living room chamber also
included corrections for outdoor-indoor attenuation as given by SAE recommenda-
tions for average cold climate houses with open windows.

Table 12 presents some of the peak acoustic measures of the 18 indoor air-
craft flyovers used in this experiment,
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TABLE 12

Some Peak Acoustic Measures of the Indoor
Aircraft Flyvovers used in Experiment

DISTANCE FROM AIR

Airplane CLOSE MIDDILE D
Op Op Op

Code dBA PNL SFL Code dBA PNL SPL Code dBA PNL SPL

A, Arrivals

707 AlX 86 99/ 99 AlY 80 95 87 AlZ 68 80 84
727 A2X 78 91 90 A2Y 72 85 86 A2Z 60 70 74
DC-10 A3X 76 88 95 A3Y 66 79 88 A3Z 58 74 74

B. Departures

707 D1X 87 100 100 Dly 79 91 94 plz 71 81 82
727 D2X 83 96 97 "D2Y 76 86 90 D2Z 66 77 80
DC~10 D3X 75 89 92 p3Y 67 77 83 D3Z 58 73 75

Table 13 rearranges the same 18 aircraft flyovers in rank order of dBA levels,
From this table the range and differences in the experimental stimuli are more ap-
parent. For example, the range is 29 dBA and the following flyovers, while differ-
ing in plane type or operation are nearly equal in dBA levels; as shown in Table 14,

TABIE 13

Alrcraft Flyovers Rank Ordered by
Peak dBA Noise Level

Aircraft

“Ranles - Operation " .»dBA PRE. dBDl ﬂ%@@SPL
JQrders  Gode Level Level Levél Level
1 D1X 87 100 95 100

2 AlX 86 99 93 99

3 D2X 83 96 89 97

4 AlY 80 95 87 87

5 D1y 79 91 87 94

6 CAXX 78 91 85 20

7 A3X 76 88 85 95

8 D2Y 76 86 82 90

9 D3X 75 89 84 92

10 A2Y 72 85 81 86

11 Dlz 71 81 76 82

12 AlZ 68 80 76 84

13 D3y 67 77 75 83

14 D22 66 77 73 80

15 A3Y 66 79 76 a8

16 A2Z 60 70 66 74

17 A3Z 58 74 64 74

18 D3Z 58 73 66 75
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TABLE 14

!

Comparison of Flvovers with Nearly Equal dBA Levels

Flyover Peak Flyover Peak

Op.Code dBA  vs. Op.Code dBA
D1X 87 wvs. AlX 86
DY 79 vs, AlY 80
A2X 78 wvs. DlY 79
AZX 78  wvs. AlY 80
A3X 76  wvs, D2Y 76
A3X 76  vs. D3X 75
D3X 76 vs, D2Y 76
A2Y 72 vs. D1Z 71
A3Y 66 vs, X1z 68
A3Y 66 wvs, D2z 66
A3Y 66 vs. D3Y 67
A2Z 60  wvs, A3Z 58
A22 60 s, D3z 58
A3Z 58 wvs. D3z 58

Typical peak dBA indoor noise spectra for aircraft approaching the close
areas at 1.1 miles from touchdown under the flight path are shown in Figure 3.
As can be geen, the 707 has the most intense low frequencies above 80 Hz and also
the most intense high frequencies in the 1000-3000 Hz range. The DC-10 has the
highest SPL levels in the low frequencies below 80 Hz, and proportionately less
high frequencies than the other twe alrplanes.

Figure &4 presents the peak dBA noise spectra for aircraft departing at the close
areas about 4 miles from start of roll. The three aircraft spectra differ sub-
stantially, with the 707 having the most intense SPL above 630 Hz, while the 727
has the highest SPL below 630 Hz., The DC-10 has by far the lowest SPL at prac-
tically all frequencies. Other noise spectra for the middle and distant areas
are shown in Appendix B.

Typical dBA time histories of ambient TV program material and intrusive 707
airplanes arriving and departing over the close areas are shown i{n Figures 5 and
6. Other time histories for other aircraft are shown in Appendix B,

C. Judgements of Annovance

1. Summary of major effects

The intensity or level of noise was the most significant physical character-
istic directly related to annoyance judgements. The type of aircraft operationm,
whether approach or departure, was not at all significant in any distance or fear
group comparison. The 707 was judged more annoying than the DC-10 (p = .01) in
all 9 fear and distance subject categories, The 707 was alsc judged signifi-
cantly move annoying than the 727 in 8 of the 9 subject proups. The 727 was
judged more annoying than the DC-10 mostly by the distant residents, The judge-
ments of the close and middle distance residents tended also to judge the 727
more anmoying than the DC-10, but the statistical significance tests indicated
that in only one of the 6 subject groups was the difference at the p.05 level;
in three groups it was close to the p.05 level and in two groups not significant
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at all, When comparisons were made among plane types, with dBA approximately
‘equal, annoyance differences were not at all significant, suggesting again that

- .level of noise was the _Amportant parameter. All of the acoustic measures of dBA,
PNL and SPL appear to be about equally highly correlated to the annoyance judge-
ments in this experiment,

Subject di fferences in annoyance judgements were not as great as anticipated
from survey responses. High fear subjects reported statistically significant
‘more annoyance than low fear subjects (p = .01} for all distance groups, but the
amount of difference in annoyance was much less than the responses in the real
life survey. High and Medium fear subjects reported about the same anncyance
levels in the laboratory study. The importance of distance of residence from the
airport was also ambiguous. Middle distance residents generally reported more
annoyance than close or distant residents, if they had feelings of low or medium
fear, but hipgh fear subjects reported no differences in annoyance regardless of
residence., 'In comparing subjects' judgements of their own residential levels of
noise with those of subjects living in other areas, in only 14 of 162 comparisons
did a group of subjects whose normal residential noise was usually less intense,
judge a more noisy flyover more annoying than other subjects who usually exper=
ienced that level or even a more noisy level. In 5 comparisons, the reported an-

noyance was less than expected, and in the remaining 142 tests, no differences
were observed,

2. Analytical Scheme

According to the research design presented in Table 5, subjects are divided
into 9 primary groups - 3 fear by 3 residential distance groups. Each group made
repeated judgements of annoyance of 18 different flyovers, composed of 3 plane
types in two modes of operation (approach and departure), at 3 different levels,
X, Y and Z.. The analytical scheme is to calculate a two-way analysis of variance
for each of the 9 subject groups and use a comservative Scheffe test of signifi-
cance between means if the major variables are significant. Comparisons can be
made for annoyance means for different plane types, operations and levels of
noise. '"T¥ tests will be used to compare annoyance means for different combined
subject groups, Correlation analyses will be used to relate different physical
- measures of the 18 flyovers with annoyance responses.

3. Analyses of Variance by Fear Group

a. BSubjects with feelings of high fear

As expected, the variations in annoyance judgements among subjects and among
the 18 different flyovers are significantly different at the p = .0l level, for
all 3 distance groups of residents, These findings are presented in the main
analysis of Table 15. Scheffe tests of differences between means by plane type,
operation and level of noise are also included.
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Analyses of Variance in Annoyance by Subjects with
Feelings of High Fear

A. Residence clogse distance

1. Main Analvyses

Variables
(rows) Subjects
(columns) Flyovers

Interaction

Total

2. Scheffé Tests of Comparison of Means

F score of 26.86 is sig. at p
F score of 32.13 is sig. at p

Plane

Type Mean Annovyance
Pl vs P2 3.04 vs 2,74
Pl va P3 3.04 va 2,45
P2 vs P3 2.74 vs 2,45
Operation

Arrival vs

Departure 2,66 vs 2,82
Level

Xvs ¥ 3.56 ws 2.85
Y vs Z 2.85 vs 1.82
Xvs 2 3,56 vs 1.82

.05
.01

¥ Ratio

22,5
87.03
21.03

8.83

126.03
265,23
756.9

Sum of Degrees of Mean F

Squares Freedom Square Ratio

135.26 35 3.86 8.21 (sig at ,01)
- 347.95 17 20.47  43.55 (sig at ,01)

281,27 595 47

764 .48

(not significant)
(significant at ,01)
(not significant)

(not significant)

{significant at ,01)
(significant at .01)
(significant at .01)
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TABLE 15
B. Residence middle distance
1, Main Analyses
Sum of Degrees of Mean F

Variables Squares Freedom Square Ratio
(rows) Subjects 122,04 35 3.49 7.12 (sig at .01}
(columns) Flyovers 408.12 17 24,01 49,00 (sig at ,01)

Interaction - 294,49 595 W49

Total 824 .65

2, Scheffg Tests of Comparison of Means

F score of 26.86 is sig. at p = .05
F score of 32.13 is sig.aatyp~=,J01

Plane :

Type Mean Annoyance F Ratio

Pl vs P2 3.03 vs 2,71 22.76 (not significant) i
P1 vs P3 3.03 vs 2.44 77.36 (significant at ,01) -
P2 vs P3 2.71 vs 2.44 16,20 {not significant)
Operation

Arrival vs

Departure 2.65 vs 2,81 9.63 (not significant)

Level

Xvs Y 3.56 vs 2,84 115.,2 (significant at ,01)

Y vs Z 2.84 vs 1,78 249.69  (significant at ,01)

Xvs Z 3.56 vs 1,78 704 .09 (significant at ,01)
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C. Residence Distant from Airport

1., Main Analyses

—

. (\ " ,l ._‘;\.“

a0 ,
S

(rovs).
(columns)

*.!

-z "

" Sum of = Degrees of
Variables . Squares

-

(5.

Mean F
Square Ratio

.Subjecté

123.75
Flyovers
Interaction 239.39
~ .Total ' :' 748.81

. 385.67 .

Freedom

34
17
578

2. 5Schgf%éﬁfqus bf Comparison of Means

i

. Plame’
: _' ' nge .
. Pl vs P2

" Plvs P3_ .. 3,14 vs 2,53

3.14 vs f,Bﬁ

.:”Ogeration ‘
ii:Arrﬁwii Eeﬁ®® 2.72ﬂ§g 2.96

-"LéveI14 

‘Xvs ¥ '
Yvs 2
Xvs 2

. 2,92 vs 1.93
3.67 vs 1;93

" Mean Annpyance

3.67 ve 2.97

L

_F'score of 26.86 is sig at p =,05
F score of 32.13 is sig at p =01

23.68

25,29

2304

148.03
257.92
| 796.74

.66 8.88(sig at .01)
22.69 [ 55:34 (siglat .01)
A1 T

F Ratio

(not 8£gnificant)
{significant at ,01)
(not significant)

P

(nbt-signif;qant)

(sfgnificant at ,01)
(significant at ,01)
(significant at .01)
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As can be seen in Table 16, the reported mean annoyance for arrivals is al-
most the same as that for departures for all distance groups. Overall, the mean
-annoyance for arrivals is 2.68 compared to 2.86 for departures. Scheﬁ£Qytest Te-
sults shown in Table 15, indicate that there are no statistically significant
differences among the means for arrivals and departures in all residence distance
groups. Subjects with high fear judged annoyance about the same for both arvivals
and departures, disproving one of our hypotheses that arrivals would be judged
more annoying.

- The 707 was judged significantly more annoying than the DC-10 by all residen-
tial distance groups (p.0l). Overall, high fear subjects reported the 707 caused
a 3.07 mean amnnoyance compared to 2, 48 for the DC-lO.

While all of the distance groups reported higher annoyance averages for the
707 compared to the 727 flyovers, the differences between annoyance means as meas-
ured by the. Sch@ffeh test were just below the 5% level of statistical significance.,
“Overall the mean annoyance for the 727 was 2.77 compared to 3.07 for the 707, As
Table 15 shows, an F score of 26.86 is required for a difference between means to
be significant at the 5% level, The actual F scores for the 707-727 comparison
ranged from 22,5 to 23.7, almost at the 5% level. In view of the conservative
characteristics of the Scheffe test, it may be stated that there was a consist-
ently strong tendency (above the 16% level of significance) for 707s to be Judged
more annoying than 727s,

~ In the case of the 727 - DC-10 comparison, the close and distant residents
. also reported the 727s more annoying, just below the 5% level of sign1f1cance.,
The middle distance residents, however, reported no substantial differences in .
.Judgement. '

b. Subjects with feelings of medium fear

The main analyses of variance shown in Table 17, shows identical results to
those reported for High Fear subjects. The variations among subjects and fly-
overs were significant beyond the 1% level of significance, Table 18 ‘presents
the mean annoyance scores for medium fear subjects.

As in the case of high fear subjects; no significant differences are Te-
. ported for judgements of annoyance due to arrivals or departures. Overall, the
mean annoyance for arrivals was 2.73 and for departures 2.85. '

Similar to the high fear group, as seen.in Table 18, allithree medium fear
distance groups judged the 707 more annoying than the DC-10, For the close -and
middle distance groups, the statistical probability level was at the 1% level;
for the distant residents it was at the 5% level. Qverall, the mean annoyance
for the 707 was 3,14 compared to 2.46 for the DC-10,

In the 707 vs. 727 comparison, all three distance groups alsc judged the 707
more annoying than the 727, but the level of statistical significance among the
residents . varied. The Scheffe tests show that differences between annoyvance means
was at the 5% level of significance for the close distance, 1% for the middle dis-.
_tance and just below. the 5% level for the distant residents. Overall the mean an-
noyance for the 727 was 2,78 compared to 3.14 for the 707.

As in the high fear comparisons, the 727 wsg. DC-10 annoyance differences wefe
marginal. Only the distant residents reported a statistically significant varia-



Total Departures .
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TABLE_ 16" N
Meaﬁ Annoyance Responses by Subjects with High ?ear
'A. Residence Close Distance'
'Pla-ne-', . Lovel X - ' .Leﬁel &% . Level Z7 , ,
"Type Operation: L A D A Do A D Total
707 3,69 3.78 322 328 1.97 2.7  3.04
727 3.14 3,78 2.61 3,03 1.94 1,94 2.74
'DC-10 3,50 3.47 T 2.39 2,58 1,50 1.28 2.45
Total . 3.56 2.85 1,82 2.74
 Total Arrivals 2,66
Total Departures 2,82
B. Residence Middle Distance
. 707 3.67 3.86 3,17 3,25  2.00 2.22 3.03
727 3.08 3,72 - 2.83 3.08 1.8 1,92 2.7
DC-10 - 3,50 3,53 2,47 2.25 1.44  1.44 2.44
, ‘Total'Arrivais' 2.65
' To:gl'nepatturgq 2.8
kol i ’ R o ) \‘ . ’
c, ‘Residenceﬂﬁgﬁtéﬁtif o . T-ﬁ;;
- 707 3.7 3.9 3,29 3.46 - 2,06 2.3% 3,14
727 '3.37. .3.86 2,51 3.34 1.83 214 2,84
"PC-10 . 3.60 3.46 2.51 . 2,43 1,57 1.63 2.53
~ Total T 3.67 28 1.93 2.84
Total Arrivals 2.72
o Total Departures 2.96
D. AI}.ﬂigg:Fear Subjects o | j
707 | 3.71 3.8 . 3.23 3.3 2.0l 2.28  3.07
727 ; 3.20 ’ 3'79 2065 3-15 1.80 2-00 2.77
DC-10 . +3.53  3.49% 2,46 2.42 1,50 1,45 2.48
- Total 3,60 2.87 " 1.84 2.77
Total Arrivals 2,68 |



TABLE 17

Analyses of Variance in Annoyance by Subjects with
Feelings of Medium Fear

A, Besidence cleose distance

1. Main Analyses

Sum of Degreess6f Mean F
Variables  Squares  Freedom Square Ratio
(rows) Subjects 248.33 35 7.10 16.14 (sig at .01)
(columns) Flyovers 403.05 17 23.71 53.89 (sig at .01)
Interaction  259.95 595 b

Total 911.33

2. Scheffga Tests of Comparison of Means

F score of 26.86 is sig. at p = .05
F score of 32.13 is sig. at p = .01

Plane Mean Annovance F Ratio

Iype | '

Pl vs P2 3.16 vs 2.82 28.20 (significant at .05)
PL vs B3 3.16 vs 2,52 99.90 (significant at .01)
P2 vs P3 2.82 vs 2.52 21.95 (not significant)
Operation

Arrival vs

Departure 2,74 vs 2,92 10.80 (not significant)
Level

Xvs Y 3.64.vs 2,95 116.12 (significant at ,01)
Yvs 2 2,95 vs 1.91 263,80 (significant at .01}

Xve 2 3.64 vs 1,91 729.98 (significant at .01)



. B.

Residence middle diastance”

i.
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Maimn Analxses

_f”Varlébles
(rows) _‘7 Subjécts
(columns) - Flyovers
’ ‘ Iﬁteraction.
.. Total

Scheffe#TeSta of Ggggg;ison of Hbans

o )

ry

Sum=6f-3

_Dégreéégof_

bﬁbsﬁ'f’f'J F
- Square - Ratio

 Squares  Freedom
%814 3
467.13 17
284,49 §518
900 36

F score. of 26.86 is sig.‘at p= 05
B score of 32,13 is sig.. at p =01

.. Plane .

. Iype

C mvar
Pl v P3

P2 vs P3

. Operation

Arrival vs |

. Departure
. Level
X ve Y iﬁ

Yws Z-

"Xwvs Z

3,04 vs.
3.04 vs

2.63 vs

‘-Heaﬁ-@nnnyance

2.62
2.28
2,28

2.77

1,64

s 1.64

2.66

.. F Ratio

37.53

- 122.89

2,60 -

122.89
271.68 .
760,02

© 4.36 . 8.90 (sig at .01)

27.51 56,14 (sig st ,01) - -

49

(significant at .01) =

(significant at ,01)

(not significant)

uf {(not Significabt),

{significant at .0L)
(significant at .01)
{significant at. .01)



. TABLE .17 )

3%; Residence distant ffdﬁ*airgbrﬁ' .

‘1. Main Analyses

{rous)
(columns)

. “11- "7 Sum of . Degrees of  Meam F -
Variables  Squares [Freedom Square = Ratio
Subjects . 157.63 35 4,50 10.47 (sig
 Flyovers. 389.01 17 22.88 53.21 (sig
Interaction -255.43 595 43 o
“Total -

802f07

2, .Schef%é-rests of Qgggarisoﬁ'éf-ueahs

Plane -
- Iype
Pl vs P2

Pl vs P3 .

P2 vs P3

Arrivals. .
Departure : 2,82 vs 2.99
7 level .. K
X veY . ' 3.68 ve 3.07
- Yvs Z . 3.07 vs 1,97 -
Xwvs Z°

'HEan‘Annozaﬁce‘

© 3.21 vs 2,92
2.92 vs_g.ss

Operation -

vs

3.68 vs 1,97

" F Ratio -

21.03

99,23
28,90

10.70

193,03
302.50

731.03

¥ score of 26.86 is sig. at p =.05
F score of 32,13 is sig. at p =,01 .

(not significant)

(significant at ,05)
(significant at .01}

(not qignificant).'ﬁ :

(significant at .01)

-(significant at ,01).
(significant at .01)

at ,01) -
at ,01)



COMABLEA® U L e T

Mean Annioyance Responses by Subjects with Medium Fear

-‘A;>~R¢5£§encé Close Distance

Plan€ . - Leveli® ' Level Y}  Level(Z} e
Type _Operation: A D; . "A D '.A' b . .Total

2 & 3,16 R A v
217" 2.82° ,,“-f RO e
1.33 . 2,52 5 Ll
1 2,83 0 e

707 ST 33729°3.89 03,36
721 . 3,19 3,83 2.67.
- Pe-10° . . . .3,67 3,53 2,56
. Tetal T 3,64 2.

2 17
1.86
1 47
1.9

- Total Artivals h_f¢2.74
Total Dgpartures 2,92

ﬂ; Rsaidence Hiddle Distunce

| 707 L ~3.80 '3, 89 3
.72 L © 3.1 3,57 - 2.4
b1 o 3.57 03,23 2.4

. Tetal. . - . 3.53

N:QU
238

|

{3
K

[

W

" Total airlﬁalw 263 . Pl
Total Departures 2,66 . .= S

it

. ';ﬁﬁ Residence Distant 'lﬁ‘;-ﬁ a fﬂ_‘*gr

707 . 'i} v __3 39 ‘3.9 355
727 L 73,28 3,86 : 2.8
DC-10. 3,61 -3.47 2.5

~Potal. . . 3,68 7 - 3.0

LR RV I .
[] - . .
LN

 1

»
e

AR

fur

_ foﬁé} Arrivals. -  2,$2. e
. Total Departures . 2,99 ~

, D.'_Al}'ﬂhdium Fear $qb1ectsi‘[_

0707 U 3.8073.91 3.1 3137 2.06 2
927 0 . 3019 3.75 1.68 3.17  1.88 2
P10 - 3,62 3.41 2.53 2.40 © 1.42 1.

' B3 R v 7

‘Total . . 3.61 f 29 ; 2.79 f
.  Total'Arrivals = 2,73 ..
Total Bepartures 22,85
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Analyses of Variance in Annoyance by -
Subiects with F2e1;_gs of Low Fear

| A Residence Close Distance S

x“-;];»nhin Analyses : o _ S
B : ... . Bum of - Degrees of Medn . . F
Variables - Squares. Freedom Squire Ratio

. (rows) . Subjects  275.23 32 - 8,60 . 18,30 (sig at o1
", {columns) = Flyovers 46r.46. = 17 27,14 57 74 (sig at - 0;1
' \ .. Interaction 257.98 ' 544 - Y , _ =

- Total 994,67 . . |

2 Sheffe5Tests of Gompatiaon of MEans

F score.. of 26 86 is sig at p =.05 : S >‘;‘-  . f
F score of 32 13 is sig at R = 01 L A
Iype . - :MEan Annoxance P F Ratio :.'1rr, ‘
o Plve P2 2.58ve 2.7 . 35. 775';T (sigrificont : at 01)
0, Plws P3: 2,58 ve. 1,92 92,68 . (significant at 01) » el
. P2vsP3 . 2.17.vs'1.92 -w_;13;3o - (aot significant) ]

...... S o ) R B S : - A RS
coGperation ool o T T et T e
o - n LS e : o T . oL .. [ el T " L

. SRS o o S . ST e R I

r_-f-ﬁrfivalﬁ.és'V;_m L Ty CLE T S
- Departures  2.,20.vs 2,24 .53 L (ndtﬁgigniiicant)"“' ‘
) Level . - . | | - A N g .' . \ v | | I
. Xvs ¥ 3,17 v s 2.32 r15§¢72‘ﬂ$1f(518n1ficant at . .01) el
Y VS 2 ‘ - 2,32 va 1,19 °  271.68. - (signiffcant at ,01) ;fhlr--jﬁ
X VS z PR % ¥/ vé 1.19: . 834.13 " (significant at ;01) - . . .

A«“ . v
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CTABLE. A9 . - -

B, Rebidehce Middle Dist#hég

1. Main Analyses ‘ - ‘ o .
' o . _ Sum of  Degrees of Mean . F
‘Variables = Squares Freedom ~  Square Ratio

(rows). ~ Subjects  261.22 . .35 - 7.46  "15.54 (sig at 01)

(columns) Flyovers 495,05 . 17 29,12 60,67 (sig at .01)

SN Interactidh‘ 286,17 . .- 395 © .08 . ' . o
Total 1042. a4 e

2, ASheffe Testa of compariaon of Means

X score) of 26 .86 is sig at p =.05
F score of 32 13 is sig at p = 01

Piane S S :_ T
Type S Hean Annnyance . ERatio

Pl vs P2 2.95 vs 2.56 L ‘38.03" ',(significant at ,01)
" PlveP3 - 2,95vs 2.22.7, 133,23 ' (significant at ,01)
P2 va P3 2,56 vs 2,22' *128.90.;f‘-(significant at 05) : '

 92erhtioh7 ) o ‘;gj;.?fi;ﬁf ;tf;uua «
*-'Arrivéis ve :-3.: : T."ffj;;:i.;' 2 ” . :J:‘ _._f a0 ?.5:,f' ‘ s o
¢ -Departures - 2,46 vs 2,68 = . '17.63-~ ° ‘(not significant) " : - 0

‘X've Y 3.48vs 2.70 ' 152,107 ' .(significant at .01) .
. Yws 2z mv2.70 ve 1,55 - - 330,63 . (eignificant at .01) .

"X ve 2 3.4 1.55' 931,23 '(siguificant at,,OI) :



mm1 lgm‘ ‘ . : R -' ‘ : :,_\.~_ = ‘{ : ". (‘3&,
C}.-Residenceinistant from Airport
1. Hain Analyses ST ' R ey
‘ - Sum of - Degrees of'; Mean = - F
Variables _ Squares ©  Freedom - Square‘~';-Ratio :

" (rows) . Subjects  296.61 35 '8.47.  16.61 (sig at o).
(columng) Flyovers - 550.14 17 . 32,360 | 63.45 (sig at LO01)
N Interaction - 305.58 55 . .1 -

Total 1152 33 ‘

(

 21 Sheffe Tests of Comg“gison of Means

. F score of 26 86 is sig at pﬂ”;05 ,
F score of 32.13 is sig at p =.01

 Plane 7 . » S L
Type - Mean Annoyance .. ERatio-' - ' 7 4
PLvs P2 . ' 2,66 vs 2.38 :515;68 ",(notﬂsignifiéént); S
Plvs P3- . 2,66 vs 1.95 100,82 (significant at ,01) A
P2vs P3 . 2.38 vs 1995 - 36.98  (significant gt“.OL)'i-'. FERIN
“Ogeratibﬁ';‘ﬂ : S o . ' | I
'-,'Arrivalﬁzvskf;-.r AP H“'ﬁ;};.; Jif‘f f,", f‘ﬁ5i?*“_~';HVJ ‘
‘Departure ' ' :2.23 vs 2.43 - 13,33 - (not signiffcant)
Level | _ | e " ) _
"XwvsY f:n_;3}32.vs‘2.ﬁ2' -163b26 7 (significant at. .01)
" Ywvs 2. . 2,42 vs 1.26 269,12 - (significant at ,01)
X vs Z - 73,32vs 1.26 852,85  (significant at .01)
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tion at the p.0l level of significance with the mean annoyance for the 727 at 2,92
compared to 2,58 for the DC-10. The close and middle distance residents gave
judgements just below the 5% level of significance. Consequently, our conclusion
is still that there is a strong tendency for the 727 to be judged more anmoying
than the DC-10, Overall, the mean amnoyance for the 727 was 2.78 compared to 2.46
for the DC-10.

Level of noise was again the most pronounced difference, TFor all distance
groups of residents, annoyance with Level X exceeded lLevel Y, which exceeded
Level Z. The statistical level of significance was well beyond the p.0l level,
Overall, the mean annoyvance for Level X was 3.61 compared to 2.93 for Level ¥ and
1.84 for Level Z.

c. Subjects with feelings of low fear

Ay
The wain effects for subjects with low fear of aircraft and the Schefée,
tests of comparisons of means are presented in Table 19, and the actual reported
annoyance means are shown in Table 20. The main analysis of variance, as in the
other two fear groups, clearly establish the differences in annoyance judgements
{p.01 level) among subjects and flyovers.

Consistent with the other fear groups, no significant differences in annoy-
ance are found between arrivals and departures. For all low fear subjects, the
mean annoyance for arrivals was 2,30 compared to 2.45 for departures.

In comparisons of plane types, the 707 vs. the DC-10 is consistently the
most clear cut. All distance groups judged the 707 more annoying than the DC~10
_at the 1% level of statistical significance. The average mean annoyance for all
low fear subjects reported for the 707 was 2.73 compared to 2.03 for the DC-10.

The 707 was also judged more annoying than the 727 by the close and middle
distance subjects {(p.0l), but not significantly different by the distant low fear
residents. Overall, the mean annoyance for the 707 was 2.73 compared to 2.37 for
the 727. ‘

Likewise, mixed results are reported for the 727 vs. DC-10 comparisons. The
close residents judged them about the same, but the middle distance (p.05) and the
 distant residents (p.0l) judged the 727 more annoying than the DC-10, For all low
fear subjects, the mean annoyance reported for the 727 was 2,37 compared to 2.03
for the BCc-10,

K With respect to judging levels of noise, as expected, Level X was overwhelm-

ingly judged more amnoying than Level Y and Level Y was much more annoying than
Level Z. These differences in annoyance were reported by all distance groups at
well beyond the p.0l level of statistical significance. Overall, Level X had a
mean annoyance of 3,32 compared to 2.48 for level Y and 1.33 for Level Z,

4., Variations in Annoyance by Subject Characteristics

a, PFeelings of fear

Table 21 summarizes the mean annoyance responses by subject's feelings of
fear and location of residence. "I" tests of differences between means indicate
that subjects with high fear reported statistically significant more anmnoyance

‘than low fear residents at the 1% level of significance. Overall, the mean
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TABIE 20

Plane

Type : Operation:

707
727
DC-10

Total .

Level x '
_ A B

1342 355 .2
m2.73 ) 3015,..
3,26 2,91

Me#n Annoiéﬁce kesggnseé'bz Subjectsmwith.an:?ear

A, Residence Cluse Distance _-’

707
727

Bei10
i Total

707
c727
DC-10.

Total

‘D; All. an Fear Subject

707

- 721
pC-10
Total

RIS VN

Total Arrivals

.- Total Departures

:B.: Residence Middle DiStance

3.66  3.78.
_‘_3 03 3,72
3,47 3.22

3.48 -

;.3.14- 3,31
2,39 3.00

.':2008 2.25: l

'2.70

' 'T-Total Arrivals

' G Residence Distant

'-33 4h ,75;?_
2,86 13;55‘;
C 3427 03,05 -
." ; 3.32 . L

3, so 3,69?-

2.87 . 3.47

3,33 t%3.06“

VTotal Departures-

-

2.83" 3.00

“2,38 .2.75

3.

1.38 1.55 -
1 16 m 1158

1.77  1.77 .
: 2 42 -

. J:-Totsl Arrivals
o Total Departures

T o

2.33 2,76

. 1,90 1,87

.;3f3?"7 -

FT@tal‘A:ﬁivaIé_.
- Total. Departures -

F. %
3 :

2,927 3,08, 1

,:. 2“4‘8 ‘...':‘j!. .

1.00 '0.86

1.26 -
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annoyance for high fear residents was 2,77 compared to 2,38 for low fear residents.
This 0,39 difference in mean annoyance compares. to a2 1.8 difference reported in
Table 9 by these same subjects for annoyance with TV listening and watching re-
ported previously in the survey interviews conducted in their homes. Of course,
the judgements in the laboratory were of only one flyover level which was compar-
able to each subject's home enviromment and two levels which were different.
Likewise, in the home, a single annoyance judgement was a composite of character-
istic proportions of different aircraft at different rates of occurrence over time,
In the laboratory equal numbers of each type of flyover, equally spaced over time,
were judged, It is obvious that the laboratory and field judgements were not com-
parable, but the magnitude of the differences in means between high and low fear
subjects was lower than expected. The importance of the difference that was

found in the laboratory, however, clearly establishes that subjects with differ-
ences in feelings of high and low fear report statistically different annoyance
responses, These significant differences are consistently true for all three dis-
tance groups at the 17 level of gignificance.

TABLE 21

Reported Mean Annoyance by Selected Subject
Characteristics

FEELINGS OF FEAR

Distance of HIGH MEDIUM LOW

Residence . .
No. Mean No., Mean No. Mean

Close 36 2,74 36 2.83 33 2,22
Middle 36 2,76 35 2.64 36 2,57
Distant 35 2.84 36 2.90 _36 2.33
Total 107 2.77 107 2.79 105 2,38

The annoyance responses between subjects with high and medium fear were not
significantly different. Only in the middle distance area was the high fear an-
noyance of 2,76 significantly different from the medium fear mean of 2.64 (p.05),
This 1is due to less variability in responses of the 35 medium fear subjects which
is a factor in the "t test. In the survey interviews, the high fear subjects re-
ported a mean TV annoyance of 3.6 compared to 2.6 for the medium fear subjects,

Figures 7 and 8 present the relationships between subject's feelings of fear
and annoyance judgements of different levels of noise and types of airplane fiy-
overs heard., The consistently higher annoyance responses by high fear subjects
is clearly indicated.

b. Location of Subiect's rezidence

When the mean annoyance reports for each fear group are compared by residen-
tial distance groups, the following mixed results are found:

(1) No statistically significant differences are found for the
high fear subjects,

(2) No significant differences are found between close and
distant residents.
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(3) For both the low and medium fear groups, however, the
mean annoyances are different for the close and middle distance groups and fox the
middle and distant residents. The meaning of this finding is obscured by the fact
that for the medium fear group the close and distant residents reported more annoy-
ance, while the opposite was true for the low fear group which reported more annoy-
ance for the middle distance group,

Further comparisons of judgements of flyovers, by whether or not the level was
comparable to each subject's own residential level, casts further doubt on the im-
portance of the subject's residential environment in the annoyance judgements ob-~
tained in this experiment. For each of the 18 flyovers, three "t" tests were cal-
culated for each fear group, or 54 tests in all, For example, for the AlX (arrival,
707, Level X), the close residents were compared to the middle and distant residens
and the middle distance with the distant residents. According to our hypothesis,
the close residents should judge Level X less ammoying than the middle or distant
residents, who normally experience lower levels of noise in their homes. Likewise,
for a Level Y noise comparison, distant residents should report greater annoyance
than close or middle distance subjects.

In all 54 comparisons, the high fear subjects report in only one test, D3Z
(Departure, DC-10, Level Z), that the distant residents gave a mean annoyance of
1.63 which was significantly greater (p.05) than the close residents' annoyance
of 1.28. In all other 53 comparisons by high fear subjects, no significant dif-
ferences were found by residence locatiom.

In the medium fear group, in 9 of the 54 comparisons, statistically sipgnif-
jcant differences in mean annoyance were found, of which 5 supported our hypoth-
esis and 4 did not., The following are the 9 tests:

1. Tests which support hypothesis

Noige Level Flight Comparison of Means
¥ D2X Distant (3.86) middle (3.57) p.05
Y EYE Distant (2.64) middle (2.03) p.01
z A32 Distant (1:61) ‘middle (1.17) p.05
: D1z Distant (2.42) middle (2.00) p.05
D22 Distant (2.22) middle (1.69) p.01

2. Tests which did not support hvpothesis

X D3X Close (3.53) middle (3.23)35p705
Y D3Y . Close (2.53) middle (2.03) p.05
z D1z Close (2.44) middle (2.00) p.05

D2z Close (2,17) middle (1.6%) p.05
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In the low fear group, 9 of the 54 tests proved significantly different, of
which 8 supported the hypothesis and one did not., These 9 significant comparisons
are:

1. Tests which support hypothesis

Noise Level Flight _ Comparison of Means)
X DX Middle (3.72 close (3.15) p.01 .
Distant (3.55) close (3.15) p.05
Y DlY Middle (3.31). <close (2.94) p.05
: D2y Middle (3.00) cloge (2.52) p.05
¥ D3Y Middle (2.25) close (1.58) p.01
Z A2Z Middle (1.53) close (1.15) p.05S
Dlz Middle (2.14) close (1.45) p.01

Middle (2.14) distant (1.55) p. 05

2, Tests not supporting hypothesis

Y D3Y ‘Middle (2.25)  distant (1.77) p.05

c. Selected &ther subject characteristics

Tableqiszresents Spearman rank correlation coefficients {non parametric) for
selected responses of the test subjects. For the size samples included in each of
the 9 columns, a correlation coefficient of ,31 = p,05 and .43 - p,01 level of
significance,

The actual sum of TV annoyénce responses for all 18 judgements mhdg by each
subject was correlated with actual survey scale scores.

1. Laboratory TV and Total Survey Annovance vs, Fear

. Only the close distance reéidents in each fear group have significant correl-
ations between laborstory annoyance scores and actual fear scale scores. The dis-
tant low fear group is also close to significant; the other 5 groups are not sig-
nificant. In contrast; total survey annovance was significantly correlated to fear
in most of the fear-distance groups. This underlines the major laboratory findings
of less than expected differences in laboratory annoyance responses by fear groups.

2, Laboratory TV Annoyance vs, Survey TV Annqyance '

i

The high and low fear groups generally had significant correlations between
laboratory TV annoyance and survey TV annoyance. The medium fear group had very
low correlations, underscoring the lack of laboratory TV differences between med-
ium and high fear respondents.

3. Laboratory TV and Survey TV Anngxancg vg, Total Survey Annojénce

In only the close low fear group are the laboratory responses significantly
correlated to general aircraft annoyance scores reported on the survey, This is
surprising since survey TV annoyance responses are generally highly correlated to
-total survey anunoyvance in all distance and fear groups,
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4, Laboratory TV and Survey TV Annoyance vsg. Misfeasance

Only the extreme psychological predispositional minorities - the high fear
subjects in distant areas and the low fear close residents have positive correla-
tions between their laboratory TV amnmoyance scores and feelings of misfeasance.
Survey TV annoyance appears to be somewhat better correlated to misfeasance,
again suggesting that laboratory subjects' annoyance judgements did not fully
incorporate basic attitudes present in the real residential environments,

5. Correlation Analyses between Selected Physical Measures of
- - Flyovers and Annoyance -

Some of the criteria for the use of a parametric correlation coefficient may
not have been met by our annoyance scale, since it is not precisely defined as a
ratio scale. A comparison of Spearman (non parametric) and Pearson (parametric)
correlation coefficients that were computed for judgements of all flyovers by each
fear group shows almost identical ratios, The Pearson and Spearman correlation co-
efficients for dBA vs. annoyance were r = .64 vs ,65 for the low fear group;
r = .66 vs ,68 for the medium fear and r = .67 vs .67 for the high fear group.

It appears as if subjects may be using the annoyvance scale 0-4 as an approx-
imate ratio scale, even though only the limits of the scale were defined. The
similarity in test results obtained from the two correlation methods has also been
found by other researchers and mathematicians and because the Pearson method is
most frequently used, it was decided to rely on this method in the analyses re-
ported in this section.

Table 23 presents the Pearson correlation coefficients for dBA, MNL,, dBDy.
and SPL, by fear group. As can be seen, all four acoustic measures are about
equally highly correlated with the annoyance responses. These ratios are based
on the 18 separate anmoyance judgements made by the 319 subjects tested, or a
total of 5742 judgements. It should be noted that only jet aircraft with rela-
tively similar sound spectra and a limited range of intensities are included in
these analyses, It is possible that a wider range of noise types and levels would
result in significant differences in the correlation coefficients.



TABLE 23

Correlations between Acoustic Measures of

Flyvovers and Annovance Reported by Subjects

Planes

707

727

DC-10

All Planes

707

727

DC-10

All Planes

707

727

DC-10

All Planes

707

727

bBC-10

All Planes

High Fear Medium Fear Low Fear All Subjects

dBA

.68 .66 .63 .64

.64 .59 .61 .60

.71 .71 .68 .69

.67 .66 .64 .65
PNL

.67 .66 .65 .65

.63 .58 .61 .59

.70 .69 67 .68

.66 .65 .64 64
dBM

.68 .66 .66 . .65

.63 .57 .60 .59

W71 .71 .67 .69

.68 .66 .66 .66
SPL

.60 .60 .61 .60

.64 .59 .61 .60

.70 .70 .66 .68

.67 .66 .65 .65
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Table 24 presents the regression equations for each of the correlation coeffic-

ients.

TABLE 24

Regression Equations by Plane and Fear Group

Plane

707
727
DC-10

All Planes

707
727
DC-10

All Planes

707
727
DC-10

All Planes

707
727
DC-10

All Planes

A,

High Fear

Yl
Yl‘
Y'

0o

YI

dBA

-4.566 + 0973 X
=3,727 + ,0895 X
«57203:4..1149 X

-3.455 + 0857 X

PNL

Y' = -4,652 + ,0848 X
Y' = -3.836 + 0784 X

Y' = -8,048

+ ,1315 X

Y' = -4.245 + 0825 X

dBDy
Y' = -4,818 + ,0921 X
Y' = -4.152 + .0872 ¥
Y' = -5.409 + ,1051 X
Y' = -4.059 + ,0854 X

SPL
¥' = -5.096 + .0897 X
¥' = 5,160 + ,0920 X
¥' = -6.282 + .1036 X
Y' = -5,465 + .0944 X

1

S .x
S %
S lx

Sy.x

Sy.x
Sy.x
SY x
y-

Sy.X
Sy.x
Sylx

)
M
F uwn

g g
]

nnen

]

o

"

T4
.82
.84

.75
.83
.85

.84

.83
.84

.79
.82
.85
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Plane

707
727
- DC-10

All Planes

707
727
DC-10

All Planes

707
727
DC-10

Ail Planes

707
727
DC-10

All Planes

B,

Medium Fear

Yl
Yl
Yl‘

Yl

Yl
Yl
Yl

Yl

Y'
Yl
Y.

Y'

-4.717
-3.426
~5.383

= -3,608

nny

nonu

-4,892
-3.524
-8.150

+4,397

+4.976
-30829
-5.647

4,234

-4.070
~-4,798
-6‘611

-5,593

+ 4+ +

dBA

.1001
.0857
L1173

.0882

PNL
.0883
.0750
.1326

L0846

dBD7 .

.0947
.0834
.1081

.0879

SPL
.0902
.0880
. 1073

.0962

Ll

PO

L]

B4 B ¢

s 4

y-¥

wninw
oo
L]
nne

X

[

Py 4

1 in

o

R

K nn

U I |

.80
.90
.86

.80.

.91
.88

.89

.80
.92

.86

.87

.85
91
.87

.88
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Plane

707
727
DC-10

All Planes

707
727
DC-10

All Planes

707
727
DC-10

All Planes

707
727
DC~10

All Planes

C. Low Fear
Y' = -6.097 +
Y' = -4,845 +
¥' = «6,120 +
¥' = ~4.584 +
Y' = -5.678 +
¥Y' = -5.006 +
Y' = -9,195 +
¥Y' = 5,635 +
Y' = 6,901 +
Y' = -5o373 +
Y' = -6,267 +
Y' = -5.356 +
Y' = -7.278 +
Y' = -6,427 +
Y‘ = -70178 +
Y' = -5,888 +

BA
1125
.0996
,1218

L0959

PNL

1034

.0877
. 1404

.0942

dBDy

L1125
0977
.1107

.1100
.1022
.1090

.1063

Bl b b Lol

B MMM

P b ba

o N

WM oM

.

S
5
S

yeoX
y.x
yX

Sy oK

S, .x
Sy.x

5,.%X

y

[

ntn

.98
.98
.97

1.00

.97
.98
.97

1.00

.95
.99
.98

.99

1.00
.98
.99



Plane
707
727
DC-10

All Planes

707
727
DC=10

All Planes

707
727
DC~10

All Planes

707
727
DC-10

All Planes

D, All Subjects Combined
4BA
¥' = -5,121 + ,1032 X
¥*' = -3,993 4+ ,0915 X
Y' = -5,560 + .1180 X
¥' = -3,878 + .0899 X
BNL
Y' = «5,400 + ,0921 X
Y' = -4,117 + .0803 X
Y' = -8,460 + 1348 X
Y' = -4,753 + ,0870 X
dBD1
¥' = -5,557 + ,0997 X
Y' = -4.446 + 0894 X
Y' = -5,771 + 1079 X
Y' = 4,545 + ,0899 X
SPL
¥Y' = -5,805 + .0966 X
Y' = -5.455 4+ ,0940 X
Y' = -6.687 + 1066 X
¥' = «5,976 + ,0989 X

[ I ]

+X
oK
«X

T v Wn
b

Sy.x

y.

oo

I n

nuan

.93
.91

.92

.86

.93

.90
.93
.93
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In addition, when all fear groups are combined, the correlation coefficient

between dBA for all planes and annoyance is r = .65,
¥! = -3,878+,0899K.

this relationship is:

The regression equation for

Figure 9 presents this overall rela-

tionship between dBA and reported annoyance, and Table 25 presents some of the

computed values for different selected dBA levels,

As can be seen, an increase

of 10 dBA produces an average increase of 0.9 on the annoyance scale,

TABLE 25

Computed Average Values of Annoyance
from Regression Equations of dBA and Annoyances

dBA

80
75
70
65
60

Computed Average Annoyance

Feelings of Fear All
High Medium Low Subiects
3.40 3.45 3.09 3.31
2,97 3,01 2,61 2.86
2.54 2,57 2.13 2.42
2.12 2.13 1.65 1.97
1.69 1.68 1.17 1.52
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D, Judgements of Acceptability

1. Introduction

Especially in an urban society, most people are usually exposed to all sorts
of stresses and irritations. It becomes a way of life and a certain amount of
stress and unwanted discomforts are expected and accepted as tolerable. The key
question is how much is tolerable and acceptable, especially in the case of air-
craft noise exposure, :

The annoyance scale that is used in this study was previocusly used by other
researchers and had the advantages of comparability with the findings of their
studies. The 5 point annoyance scale, 0-4, has certain limitatioms, however, in
that while the lower limit is clearly stated, viz. "O" means no annoyance at all,
the rest of the scale is not clearly defined. What is the meaning of an annoyance
of "1"; "2" is greater than "1", but how much greater? Are 4 positive numbers on
an annoyance scale enough to measure accurately the range in intensities of annoy-
ance with the variations in noise stimuli to which people are exposed? While no
effort was made in this experiment to change the annoyance scale itself, an attempt
was made to learn more about the meaning of the scale in terms of Macceptability'.
It was our hypothesis that most people do not expect a noise-free environment, and
that they would accept some level of annoyance as acceptable., To test this hypoth-
esis, as the instructions to the subjects stated, after each annoyance judgement,
the subject also was asked to indicate the meaning of the annoyance number, He was
asked, "After recording your annoyance response, I want you also to place a check
in the "Yes" or "No" box in the right-hand column labelled "acceptable" to indicate
whether or not you believe the airplane flyovers you -have just rated would be ac-
ceptable to you; by this I mean whether or mot you feel you could learn to live with
them if you heard them regularly in your own home while watching TV." A simple di-
chotomous response was requested rather than a numerical scale, because, as a first
effort, there was concern about overloading the subjects and confusing them with
too many required detailed judgements.

2. Qverall Relationships between judgements of acceptability and
residence of subjects

As Table 26 indicates,; subjects appear to have congistent and clear cut ideas
about what levels of annoyance are acceptable, Only a few variations are noted
among residents of different areas. Clearly only about 1% feel that a "4" rating
of annoyance is acceptable, and only about 27 feel that a "1" rating is not ac-
ceptable, In fact, reflecting the general pragmatism of our hypothesis, about 20%
feel that an annoyance score of "2" is still acceptable. But, perhaps as an arti-
fact of our 4 point scale, a score of '"3" is acceptable to only 17% of the subjects.
Clearly, the dividing line in our 5 point scale is at 3", A score of "3" or "4" ,
is generally not acceptable, This definition gives new meaning to the mean annoy-
ance scores discussed in previous sectiouns. '
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3. Relationships between judgements of acceptability, annoyance
and feelings of fear

Table 27 provides some additiomal insights into the differential responses of
subjects with feelings of high and low fear.  Subjects with feelings of low fear re-~
ported somewhat less high annoyance, but more often said the high annoyance was ac-
ceptable, While high fear subjects gave 646 code "4'" annoyance scores (34% of total),
and 272 code "1" or "0 scores (14% of total), low fear subjects gave 486 code "4"
scores (26% of total) and 512 code 1" or "0" scores (27% of total). With respect to

- acceptability, however, omly 0.3% of the high fear subjects said code "&" was accept-

able, 14% said code "3" was acceptable and 97% said codes "1" or "0" were acceptable,
-In contrast, 3% of the low fear subjects said code "4" was acceptable, 24% said code
"3" was acceptable and 99.4% said code '"1" or "0" was acceptable. Similarly, 90% of
the low fear subjects said an annoyance score of '2" was acceptable compared to only
76% of the high fear subjects. Perhaps, the instruction referring them back to.their
" home environments, as a frame of reference for the acceptability judgement, accounts
for this greater differentation. in response between the fear groups.

&, Relationshlps between judgements of acceptability, dBA level W
and annoyande

Table 28 presents the mean annoyance and percent acceptable judgements by fear
and distance groups of subjects, rank ordered by dBA level of flyover; the table
further shows that the differences in annoyance scores are smaller than the accept-
ability judgements when high and low fear groups are compared. For example, 247 of
the atypical low fear close residents accept an 87 dBA noise, compared to only 3%
of the high fear close residents. Similarly, 42% of the low fear close residents

- say they accept an 80 dBA noise compared to only 17% of the high fear close resi-
dents. From an examination of judgements recorded om this table, it appears as if
a dBA level of about 70 would be acceptable to a majority of all subjects. Further

studies, however, should be made with more precise acceptability scales and more
realistic combinations of aircraft and rates of flyovers per hour to determine what
proportions of different kinds of populations will accept what levels of aircrafr
noise exposure, :



TABLE 27

Reports of Acceptability by Annoyance and Fear Groups

A, SUMMARY _
ALL SUBJECTS High Fear Medium Fear Low Fear
b BENTIN=319 N=107 - N=107 N=105
Annoyance Total Acceptable Total Acceptable Total Acceptable Total Acceptable
Score Judgements No, %  Judgements No. % Judgements HNo. % _ Judgements No, %
4 1825 19 1.0 646 2 - 0,3 693 2 6.3 486 15 3.1
3 1497 252 16.8 520 74 14,2 579 70 13.5 458 108 23.6
2 1354 1112 82,1 488 371~ 76.0 432 351 81.3 434 390 89,9
1 718 700  97.5 214 206 .96,3 189 180  95.2 315 314 99.7
0 348 348 100.0 58 58 "100.0 93 93 100.0 197 197 100.0
Total 5742 2431 42.3 1926 ‘ 7ii 36.9 1926 . 696 36.1 1890 1024 54,2
B. HIGH FEAR g
TOTAL CLOSE MIDDLE DISTANT
‘ N=107 N=36 N=36 N=35
Annoyance Total Acceptable Total Acceptable Total Acceptable Total Acceptable
Score Judgements Yo, %  Judgements No, %  Judgements No, % Judgements No, %
4 646 2 0.3 216 G 0 208 1 0.5 222 1 0.5
3 520 74 14,2 167 15 9.0 171 15 8.8 182 44 24,2
2 488 371 76,0 169 126 74,6 177 138 78,0 142 107 75.4
1 214 206 96,3 75 70 93,3 68 67 98.5 71 69 97.2
0 58 58 100.0 21 21 100,0 24 24 100.0 13 13 100.0
R i LR =g
Total 1926 711 36.9 648 35.8 648 245  37.8 630 234  37.1

232
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C. MEDIUM FEAR

TOTAL CLOSE MIDDLE DISTANT
- N=107 N=36 N=35 N=36
Annoyance Total Acceptable Total - Acceptable Total Acceptable Total Acceptable
Score Judgements HNe. % Judgements MNo. "% Judgements No, % Judgements Wo, %
4 693 : 2 0.3 251 0 o 190 2 1.1 252 . 0 0 ¢
3 519 70 13.5 165 29 " 17.6 174 13 7.5 180 - 28 15.6
2 432 351 81.3 133 103 77.4 158 122 77.2 141 126 89.4
1 189 180 95,2 69 68 98.6 68 62 91.2 52 50 96,2
0 93 93 100.0 30 30 100.0 40 40 100.0 23 23 100.0.
Total 1926 696 36.1 648 230 35.5 630 239 37.9 648 227  35.0
D, 1OW FEAR
TOTAL CLOSE MIDDLE DISTANT
- N=105 N=33 N=36 , N=36
Annoyance Total Acceptable Totsal Bceeptable. Total Acceptable Total - Acceptahle
Score .Judgements HNo.. %  Judgements No. % Judgements No. % Judgements Ho, %
4 486 15 3.1 123 7 5.7 194 1 0,5 169 7 4.1
3 458 108 23.6 141 36 25.5 180 28 15.6 137 44 32,1
2 434 390 89.9 143 130 $G.9 130 112 86.2 161 148 91,9
1 3i5 314 99,7 119 119 100,0 92 92 100,0 104 103 99.0
D 197 197 100.0 68 68 100.0 52 © 52 100.0 77 . 77 100.0
el 7 7 .
Total 1890 54.2 594 360 60.6 648 285 44,0 6438 379 58.5

1024

A



TABLE 28

Mean Annoyance and Per Cent Acceptability
by dBA and Fear Group

FEAR
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.86 197.2

Middle

5.6 13.75
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.1
22,2 12,83 [36.1

2
11
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7 i113.9 3,27 }16.7
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Fly-

over

Code dBA

87

D1X

86
83
80
67
66
66
60
58

AlX
D2X
AlY
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A3X
D2Y
b3X
A2Y
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AlZ
D3Y
D22
A3Y
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APPENDIX A ;i&%;f

Definitions of Scales Used in Study

1. Fear - This is defined as a belief that aircraft flying overhead poses
a threat to one's safety. The noise connotes an approaching plane and fear is the
belief that it may crash into the place where the person is located, The Likert
summated ratings technique 8/ is used to measure the intensity of a human response.
In this process, the separate scores for response categories of a set of questions,
all representing a particular dimension or attribute, are summed to form a compos-
ite rating. By using a set of questions rather than a single question, greater
reliability in the measurement of the dimension or attribute is usually obtained.

Question 5B, Item 8 - Respondents were asked how much they disliked twelve as-~
pects that apply to living conditions in their commmnity,, Each respondent re-
ferred to an "“opinion thermometer" om which "0" corresponded to 'none' and "4"
corresponded to '"Very Much”, In Question 5B, Item 8, respondents rated the dis-
like of ,....... '

Unsafe low-flying airplanes.....

Question 22D. How much does the noise from (item) startle or frighten you? The
question was asked for warious (5) noise sources, The response to airplane noise
was used in the fear scale. Again the response choices ranged from "0" (not at
all) to "4" (very much).

Question 27. When you see or hear airplanes fly by, how often do you feel they
are flying too low for;the safety of the residents around here? Response choices
were "0" (not at all) to "4" (very often).

_Question 28. And how often do you feel there is some danger that thay might crash
nearby? Response choices were 0" (not at all) to "4" (very often).

Each respondent's fear score was obtained by summing the responses to each of the
four fear items. Since possible responses for each item.were 0, 1, 2, 3, 4, the
range .of fear scores was 0-16,

Table 1 shows the distribution of respondents by fear score and residential
area. The cutting points of the scale, into three groups were determined by two
factors: a) & sufficient number of eligible subjects (36) were required for
each fear and distance group, allowing for refusals and other reasons for not be-
ing available, b) The low fear group should represent as little fear as possible.

Table 2 shows the relation between fear and annoyance for each fear scale
score and group.

2. Misfeasance - This is defined as the respondent's belief that various
agents connected with the propogation of aircraft noise are capable of reducing
the noise, but for some insignificant reasons are not doing so.

A six item scale was used with a coefficient of reliability (alpha) of ,76.
Each item had a response range of O-4, so the total scores ranged from 0-24. On
Question 36, respondents were asked, "Would you say any of these people are in a .
position to do anything about the aircraft noise around here?



oY

a. The people who run the airlines.....

b. The airport officials.....

c. The other govermment officials.....

d., The pilots.....

e, The designers and makers of airplanes.....
f. The community leaders.....

For each "yes" response, a sub-question was asked, 'How much do you feel they are
actually doing to reduce the noise?, with O meaning nothing at all and 4 meaning
very much, In calculating the misfeasance score, the order of response is re-
versed, i,e., 0=4, very misfeasant; 4=0, not misfeasant at all.

3. Annoyance - An 11 item scale was used with z coefficient alpha of .91.
Columbia University Q.24 was as follows:

"Can you tell me if the noige from airplames ever (agsk each item below) (Do
they ever?.....)

1. Interfere with your listening to radio or
V?.....

2. Make the TV picture flicker?,....

3. Startle or frighten anyone in your
family?..... ' |

4. Disturb your family's sleep?

5. Make your house rattle or shake?.,,..

6. Interfere with family's rest or relaxa-
tion?.....

7. Interfere with conversation?.....

8. Make you keep your windows shut during
the day?....s '

9. Make you keep your windows shut at night?,..

10, Make you feel tense and edgy?.....

11, Give you a headache?.....

For each '"yes', a subquestion was asked, "And how disturbed or annoyed does
this make you feel? (0 = none, 4 = very much).



TABLE A~1 ;;;7

Reported Number Respondents by Fear and Distance of Resident

DISTANCE

A, Low Fear ' Fear Score Total : {lose Middle Distant

(0-1)

0 234 47 i) 119

1 109 2 _43 _43

Total ‘ 343 70 - 111 162

¥ fear .32 .33 .39 .27

) A7 47 .49 b

B, Medium

Fear (2-7) 2 101 26 34 41
3 93 31 31 31

4 60 15 25 20

5 46 18- 17 11

6 49 19 17 13

7 _33 17 5 ‘ 11

Total 382 126 129 127
X fear 3.86 4,19 3.74 3.66
S 1.64 L.74 1.50 1,65

C. High Fear ,

(8-16) 8 45 16 17 12

9 49 21 19 9

10 37 19 12 6

11 36 19 11 6

12 46 27 i4 5

13 28 14 Il 3

14 40 20 14 6

15 20 - 14 6 0

16 a3 20 9 4

Total 334 170 113 351

X 11.59 11.95 11.41 10.78

s 2,56 ' 2,53 2.55 2.52
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TABLE A-2
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Annoyance Scale Scores by Pear and Distance of Residence
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This section will describe the procedures and equipment used in the develop-
ment of the airplane sound tapes used in the tests.

K DVREBUCTION

Satisfactory recordings cannot be made in the vicinity of Kennedy Airport be-
cause it is generally impossible to find locations with low enough ambient noise
- lévels that they will not be intrusive when the tapes are played back in the test
chamber, In most of the suitable locations, wvehicular noise levels are high.
Others are in densely populated residential neighborhoods with background noises:
of children, lawn mowers, automoblles, etc. In one sparsely populated locationm,
urban transit trains come by regularly to interfere with recordings. It was,
therefore, necessary to find an alternate airport location with the proper type
of airplane traffic and low background noise levels.

"Fortunately, suitable recording sites and airplane traffic mix exist at Dulles
Airport which serves the Washington, DC area. During July and August of 1973,
trips were made with a recording van to Dulles Airport, and recordings were made
.of the airplane flyovers which were needed for the laboratory experiment.

-B. SET-UP OF RECORDING VAN AND RECORDING PROCEDURE

The recording van was a Ford Econoline, The interior was modified to per-
mit installation of the tape recorders and the auxiliary equipment necessary
for sound level measurement, noise ellmlnation, communication with the control
tower, and the 110 volt 60 cycle power source,

The circuit‘Set-up for recording in thé van is shown in the black diagram of
Figure Bl. Duplicate single-channel recordings were made of each flight - a re-
cording on one track with the microphone connected directly into the tape recorder,
and a recording on a second track using the Burwen noise eliminator. When these.
recordings were processed in the laboratory, the better of the two recordings
. was used, the choice generally depending on the required dynamic range as de-

termined by the maximum recorded sound level when thé airplane was approximately
~directly overhead. The‘third channel of the four-track tape was used for voice
commentary containing flight identification, maximum level indicated on the
sound level meter, etc, The output of the radio receiver pickup from the flight
control tower was recorded on the fourth track as an additional check on identi-
fication of each recorded flight, and this information was cross- checked againat
the flight log prov:ded by the flight controllers. '

o A map showing the runways at Dulles Airport and the recording sites is shown
~in Figure B2. These sites were selected on the basis of accessibility, background
noise level, and flight operations schedule. ‘

c. PROCESSING OF RECORDINGS

: It should be noted that it was not possible to find all recording sites at _
the exact locations required by the study design. Because of practical considera-
tions such as ambient noise level, accessibility, etc,, it was necessary to make
some slight compromises in the distances., Furthermore, the pilots rarely fly
exactly over the specified flight path; therefore, even if the recording site were. .-
at the ideal location, it would be mnecessary in most cases to make corrections

for altitude, etec,
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The recordings which were made at these locations were later processed to reproduce
the flights as they would be at the exact distances, the true flight paths, and

. nominal levels. To modify a recording of an airplane taken at one of the distances
in thig experiment to another one, the following acoustic parameters must be modi-

fied: '

1. Maximum sould level during flyover

2. Attemuation of sound by the atmosphere

3. Duration of the sound from its initial emergence above the ambient
noise level until its eventual disappearance

The necessary corrections were made manually during rerecording of the exist-
ing flight by use of variable attenuators and variable frequency response equaliz-
ers, The degree of each of the various corrections was determined according to
the criteriza given in the following sources:

1. Maximum sound level, Information provided by FAA which gave the maximum
sound levels of the different types of airplanes when operated under various flight
conditions.

2. Attenuation characteristics of the atmosbhere. The SAE Atmosphere Absorp-
tion coefficients (Document #ARP-866) were used. A curve showing the atmosphere
attenuation is given in Figure B3, '

3. Duration of the flyover. The correction of sound levels during the fly-
over, and the amount of any necessary duration correction, can be computed from
the information given in FAA Report No. FAA-EQ-73-3.

By use of the information provided in (1) above, which gives the relation-
ships between sound level and altitude, the measured sound level of a flight was
used to estimate the actual altitude of the airplane, The difference between the
actual altitude and the required altitude then gives the degree of correctiom re-
quired to produce the flight tapes which are to be used.

This initial processing provided monaural tapes of all the flights to be used
in the experiment. The additional required processing of the recordings was:

1. Addition of motion quadraphonically to the monophonic tapes. .

. 2. Sound level and frequency spectrum correction to produce the proper in-
door sound f£rom outdoor recordings, SAE proposal AIR 1087 gave the data necessary
for this correction. The attenuation characteristic for a cold climate house, with
windows open is shown in Fipgure B4,

The acoustic and temporal characteristics of the flights which were heard by
the subjects are given in Figures B5 to Bl4, Figure B5 shows the ome-third oc-
tave spectra at maximum sound level of the approach at the three distances, and
- Figure B6 shows the spectra of the 707 departures at the same distances, Fig-
ures B7 and B8 are the spectra of the 727, and Figures B9 and Bl0, the spectra of
the DC-10, The time histories for the 727 and DC-10 at the close distances are
- shown in Figures Bl1l through Bla.

From the master tapes, the flights were rerecorded in the appropriate sequences to
produce the final subject tapes. During the course of the tests, the playback
levels were tested before each series of tests to assure proper operation of the
entire system,
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SAE ATMOSPHERIC
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INDOOR NOISE SPECTRA OF 707
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SPL. in dB

INDOOR NOISE SPECTRA OF DC-10
MAXIMUM dBA LEVEL ON APPROACH

| B I N -. i
40 40 80 VED 315 630 125 25 5
i1h 43 125 250 500 1kiz 2 3 8

s} 50 180 200 4G0 800 16 315 6.3

Tnird Qtave ELordd
Center Frequency

tig. B8-9

4



_ #
INDOOR NOISE SPECTRA OF DC-IO

MAXIMUM dBA LEVEL ON DEPARTURE

OO0y

VO b a0 160 35 630 125 25 5

315 63 125 250 500 TkHz 2 4 8
2% 50 100 200 400 800 15 315 6.3

T Third Octive BRI
Center Frequency

tig. 8-10



INDOOR dBA LEVELS OF 727

o

L-MILE FROM TOUCHDOWN

"TIME HISTORY

= } | BHE
<ol L1 | LLL
o | T
&0
TIME in SECONDS
23
Q'?’
w
QQ‘Q;’
R

fig. B- 11

N LI A’H?’TV SOUND
: l T i,. | EVEL
 EEmERRRERE



dBA

INDOOR dBA LEVELS OF 727

V3

A-MILES FROM START OF ROLL

TIME HISTORY

Q0

e 1_ ' skl B & -

J
i
1
i
!
80 - W
i
2
§
;

|

1
T
|
I
{
t
I
g
i

7044

% ' | L [
]

80 At YTt I
TIME in SECOND

pAGE BB

(apgmiAL
48 BOOR: quALITd

fig.B-12

Pl b Rl R .

— T.V. SOUND
LEVEL




T

INDOOR dBA LEVELS OF DC-10
TOUCHDOWN

| -MILE FROM
TIME HISTORY

O B 3 | 3 T
ST T T
AR TR S A O Vol BT
< 1 I Y P
A § { P
% 70.J l i. j--q- iv__. 1 |i P }P y o g S
mER LA i
i . LI R I ki
& z !; iéél i;
60 EENRENNSARERSNSERAREREERER

TIME in SECONDS

tig. B-13

B //"Z——T.v. SOUND

LEVEL




dBA

INDOOR dBA LEVELS OF DC-10

4-MILES FROM START OF ROLL
 TIME HISTQORY

80— — — g o
g EEh== +
L [
TO4—+ - —
AF_:', ST S S
L S S S T Y N T -
60+ IRRSABENARE 1 YT T T T

1
TIME In SECONDS

fig.B-14

74

11 vsounD

LEVEL





