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Attachedfor your informationand retentionis a documententitled
"The Urban Noise Survey." This report presents the results of a
socialsurveyof over 2,000 respondentsat 24 selectedurban locations

throughouttileUnitedStates•

Assessmentof the healthand welfare impactof noise {or the benefits
projected from lessening noise in the environment) are obviously dependent
upon a satisfactorydetermination of people's response, perception and :,
attitudes toward the overall noise environment and the major noise

contributors. Such a determinationis necessary if we are to effectively
reducethe humanresponseelementassociatedwith hazardousor undesirable
environmental noise•

Most of tbe usablesocialsurveydata baseon communityresponseto
noise has been localin characterand has beenconcernedprimarily
with airportand highwaynoise. Suchsource-related,small scale
surveyshave not producedthe depth orbreadthof informationrequired
by EPA/ONACaboutthe significanceof environmentalnoise from the
standpointof publicperceptions• Hence,itbecomes increasingly
inlpartantto evaluate the attitudes of people concernim_ noise in
the residentialenvironmentin urban areasaway from air.-,rtsand

\ freeways. This is particularlyconsequentialsince othu_EPA data show

• that the primaryexposureof the nation'spopulationto rmiee occur in
these non-airportand non-freewayurbanand suburbanareas.

Accordingly, a social survey (coupled with an extensive noise measurement
programto acousticallydescribethe urbanenvironment)was conductedto sample
opinion over the entire range of noise exposure and population density
characteristicof non ruralAmerica. The objectivesof the NationalUrban
Noise Surveywere to establishrelationshipsbetweennoiseexposureand
human,responseas a functionof situationaland attitudinalvariables
associated with the life styles of people residing in urban areas

away fromhighwaysand airports,as l.,ellas to establishthe outdoor
noise levelsat whichnoise becomesthe salientfactorin the generation
of annoyance as a response indicator.

EPA _m 1320.6 (Roy. 6.7m



The study yielded a number of important and significant findings
v_hich are su_,marized on page 81 of the report. I am sure you will find
the report to be most supportive of your respective programs. Please
contact me if you wish to discuss the content of the study and its
potential applications.
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I. INTRODUCTION

A major responsibility of the Environmental Protection

Agency, Office of Noise Abatement and Control (EPA/ONAC),

is to protect public health and welfare from the dele-

terious effects of noise by coordinating research activities,

promulgating Federal noise emission standards, and pro-

viding information to the public regar'ding the effects

and control of noise. Such activities must be based as

firmly as possible upon scientific understanding of the

effects of noise on people. EPA/ONAC has thus far relied

extenslvel_ upon the information contained in the "Levels

Document" (EPA, 1974) for information about the extent and

severity of various impacts of noise.

The research from which these public health and _elfare

criteria were derived, however, was quite specialized and

narrow. In particular, the great bulk of the data on

community response to noise exposure (principally annoyance)

concerned aircraft and airport related noise only. Since

only a small proportion of the American population is

exposed to such noise, a nationwide Urban Noise Survey (UNS)

was undertaken in the Spring of 1974.

UNS differed from previous studies of noise pollution in

several important ways:

(1) The survey was national rather than local in scope.

Prior social surveys had generally been restricted to a

small number of geographically related sites.



(2) UNS did not place emphasis upon the evaluation of any

single noise so_rce. Almost all previous study of commu-

nity reaction to noise exposure had been limited to trans-

portation noise.

(3) UNS was specifically intended to investigate community

reaction over broad ranges of noise exposure conditions

and lifestyles.

(4) UNS was designed to take advantage of systematic a

priori noise exposure information. The interviewing sites

were selected from one hundred sites nationwide at which

very detailed noise measurements had been made.

Thus, the data of UNS offer the most comprehensive sampling

of public reaction to noise exposure yet available. The

data cover virtually the entire range of noise exposure

and population density conditions in non-rural America.

Data were collected at twenty four sites in seven cities

across the nation at which previous detailed noise measure-

ments had been made for other purposes (Galloway et al.,

1974). These sites, although exposed to occasional air-

craft overflights, were intentionally selected to avoid

significant airport and highway noise exposure. Human

exposure to surface street traffic noise was nonetheless

comparable in level to highway noise at some sites.

More than two thousand interviews of randomly selected

respondents were conducted at these sites, with a compre-

hensive yet brief questionnaire that contained questions

about all major effects of noise on people and all pre-

dominant sources of community noise. One unique feature of

--2--
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this survey was that a continuous set of 24 hour no_se

measurements was taken at the sites a_ the Dame tlm_

that interviewing was in progress. Another important

difference in design was direct measurement of annoyance,

as discussed by Rylander et al. (lO72) inter alia. The

prevalence of annoyance was not inferred from constructed

statistical indices; it was determined from respondents'

answers to specific questions.

This report presents the overall analysis of the data of

the national Urban Noise Survey. Like the experimental

design, the analysis departs from some prior analyses of

social survey data. In particular, greater emphasis is

placed on prevalence of noise effects in groups of people

instead of individual attitudinal variables. Thus, little

effort is made to "explain" individual attitudes by com-

paring their intensities. Rather, attention is concentrated

on predicting population proportions affected in various

ways by noise exposure.

-3-
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II. METHND

The following summary of procedures, excerpted in part

from Simpson et al. (1974), is intended only as a brief

summary. The reader Is referred to Simpson et al. (1_7_I)

for more detailed information and a discussion of the

ratlonale of the survey.

Four disjunctive criteria were employed for s_.te selection.

First, roughly equal numbers of respondents in

each of six noise exposure ranges centered at

Ldn values of' 50, 55, 60, 65, 70 and 75 dB were

to be interviewed. This procedure was intended

to produce equal expected precision of measure-

ment over the sampled range of noise exposures.

The second criterion for site selection was

that opinion be sampled at sites characterised

by widely varying population densities. For a

given noise exposure, respondents were there-

fore interviewed in each of four different

population density classes centered at 2080,

6300, 20,000 and 63,000 people per square mile.

This criterion was adopted because the variable

"population density" is associated with life-

styles, which may in turn influence opinions.

High population densities imply apartment

living, relatively little time spent outdoors,

use of mass transit, etc. Low population den-

sities imply suburban living, use of private

automobiles, more outdoor noise exposure, etc.

--4--
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The _hird criterion for' selection of sites

was that the number of interviews conducted

within each population density class be

roughly proportional to the national distri-

bution of population density.

The final criterion required selection of

sites within cities representative of major

geographic areas of the coumtry.

At each of the 24 sites, a questionnaire was administered

by telephone to approximately 75 respondents. For compari-

tive purposes, the interview was conducted face-to-face

with an additional 50 respondents at four sites.

The questionnaire (contained in Appendix A) was designed

to gather information about the respondents' attitudes

toward their environment, with the greatest emphasis on noise.

Simple random sampling without replacement was elected as

the sampling procedure. The sample frame most appropriate

to the available resources was the reverse telephone

directory. The target population of the survey was the

adult American urban population habitually exposed to commu-

nity noise not predominantly of aircraft or highway origin.

-5-



III. RESULTS

Interview data were keypunched on tabulating cards and

processed by computer. Numerous tabulations of these

data may be found in Appendix B. They are of interest

primarily to those who wish to make uses of the data beyond

those reported here. This section proccdes from the

general to the specific, through successively finer ana-

lyses of findings. Few readers will be equally interested

in all sub-sections. Those satisfied with a descriptive

account of "what happened" need not read beyond the pre-

liminary sections for a narrative account of findings.

For readers more interested in statistical analyses, the

introductory sections may be tedious. Such readers may

wish to procede to Sections Ill-17 et seq. after reading

Section III-l.

Section III-i presents an overall view of the findings as

a context within which other analyses may be understood.

Sections III-2 and III-3 describe major effects associated

with the two independent variables of UNS (noise exposure

and population density). Sections IEI-4 through liE-6 pre-

sent demographic differences associated with age, sex, and

socioeconomic level. Sections III-Z through liE-16 con-

trast response patterns associated with answers to key

questions.

For the sake of clarity and brevity, most of these intro-

ductory sections contain contrasts between extreme sub-

samples; e.g., high vs. low noise exposure, high vs. low

-6-



soeioeconomlc level, young vs. old respondents, etc.

Differences not specifically mentioned are of small

size or little relevance. Furthermore, percentages are

reported rounded off to the nearest integer. The reader

is also cautioned against drawing causal inferences about

the simple relationships discussed in the first sixteen sub-

sections, slflce virtually all of these first order relation-

chips have strong higher order interactions.

Sections Ill-17 et seq. are given to statistical inference

rather than simple description. Section Ill-i? presents

findings pertaining to noise sources. Section Ill-18 sum-

marizes regression ana].yses for key variables. Section Ill-19

details a search for critical noise levels. Section If!-20

explores the relationship between noise exposure and annoy-

ance as a function of time of day. Section III-21 addresses

a methodological issue, the mode of interviewing. Section III-

22 is concerned wlth another methodological issue, sampling bias.

lll-I Overview of Data

A total of 2037 persons (762 men, 1275 women) was interviewed,

of whom 670 men and 1164 women were interviewed by telephone.

The other respondents were interviewed in person. Table III-1

summarizes the number of interviews conducted at each site,

as well as the noise level and population density of each

site.

Nationwide, 69% of all respondents rated their neighborhoods

as good or excellent places to live, with only 23% ser-

iously thinking of moving within the next year. Of these

people, only 1% cited noise as a reason for moving. Sixty-

_wo percent of all respondents regarded their neighborhoods

--7--
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TABLE lll-I

OVERVIEW OF DATA COLLECTION

NUMBEROF POPULATION
CITY SITE RESPONDENTS Ldn DENSITY

Atlanta 0403 80 62.3 1,700
0404 76 60.2 11,200

Boston 0005 74 51.1 1,000
0006 78 72.8 ii,I00
O007 76 60.8 5,800
*0097 49 60.8 5,800
0008 64 70.6 10,100
*0098 44 70.6 i0,i00

Ohleago 0502 90 69.0 6,600
0503 79 62.7 12,900
0506 65 64.3 20,600
0511 82 68.9 65,000

Los Angeles 1601 77 57.6 12,400
_1691 50 57.6 12,400
1607 87 59.1 4,900
'1697 50 59.1 4,900
1608 82 56.1 7,500
1609 79 56.6 2,500

San Francisco 1001 85 67.3 38,800
1003 80 71.7 41,900
1005 70 62.4 41,900

Seattle 1501 74 54.3 2,600
1502 75 54.8 1,600
1503 78 56.1 1,200
1505 75 53.6 7,300

Washington 0104 72 64.5 26,000
0105 72 62.7 37,000
0106 74 61.9 8,800

*Sites at which personal (face-to-face) interviews were conducted.

-8-



as quiet, but 46% claimed to have been "bothered or

annoyed" by noise in their neighborhoods.*

Thirty-one percent of the ever-annoyed people were

"highly annoyed" (self-rated "very" or "extremely" on

an adjective scale that also included the terms "not at

all", "slightly", and "moderately") by noise in their

neighborhoods. Neighborhood noise was thought to be

equally annoying at all times of day by 22% of the ever-

annoyed; another 22% of these people found neighborhood

noise more annoying in the evening than at other times

of day; and 27% found such noise more annoying at night.

Over half of the ever-annoyed found noise more bothersome

when inside the house than when outside; the others

either found noise more bothersome outdoors or felt there

was no difference outside or inside the house. The major

findings withregard to time and place of annoyance are

summarized in Figure III-l.

Table III-2 rank orders the frequency with which ever-

annoyed people reported hearing various noise sources.

The table also indicates the average annoyance on an

arbitrary 5 point adjective scale (where 1 corresponds

to "not at all annoyed" and 5 corresponds to "extremely

annoyed") associated with each source. As the table shows,

motor Kehiele noise was the most pervasive noise source

*These latter respondents are referred to henceforth as the
"ever-annoyed". Because the structure of the questionnaire
concentrated attention on the ever-annoyed, most of the
findings reported below concern this group of people. Figures
based on the total sample are referred to as "percentages

. of al___lrespondents".

--9--
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Question 15: QuarHon I6: Quostlon 18_
Annoy_ncaBy Ttmo of Day AnnoyanceBy Seabagsof Year Annoyance By Indoor-Outdoor
I - No Dlffer,sncoIt, AnnoyanceAt Any Time I - No Dlffilrence In Anr_oyanceAt Any Time I - No Olfforonca rn Annoyanco
2 - MorningWo_f 2 - Winter Worst 2 - OutdoorAnno_.*ancaWorsa

60 3 - AffornoonWont 3 - SIprlngWorlt 3 = IndoorAnnoyancnWor_o
4 - EveningWorst 4 - SumnerWorst
5 - Night Worst 5 - Fall Worrt

50
o=
.=

°_ 40
==

<
L

?

2O

r- I
I10

' I
All Data LDN<60dB LDN>60dB All Data LOlq<60dB LDN>60d0 All Dale LDN<60dB LDN>60dB

FIGURE III-I. SUMMARY OF FINDINGS WITH REGARD TO TIME AND PLACE
OF ANNOYANCE.
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TABLE III-2

FREQUENCY OF IDENTIFICATION AND MEAN

ANNOYANCE OF NOISE SOURCES NATIONWIDE

% OF EVER- INTENSITY
ANNOYED PEOPLE . OF

SOURCE REPORTING SOURCE ± ANNOYANCE2

MotorVehicleNoise 86 2.9

Motorcycles 82 2.9

Pets 75 2.7

People'sVoices 71 2.3

Airplanes 67 1.9

Helicopters 59 2.0

Construction Noise 46 2.6

Power Garden Equipment 44 1.7

Radio,TV 40 2.3

iThese figures must be multiplied by .46 if extrapolated to the

entire sample. For example, the 86% of the ever-annoyed
people who reported annoyance from motor vehicle noise consti-
tute40%of the entiresample. 1

2Mean annoyance on an arbitrary five point scale.

!: i
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heard nationwide (reported by 86% of these respondents),

and also the most annoying. People and pets were the

next most often noticed sources, followed by aircraft,

construction, power garden equipment and electronic

sources (radios, TVs, etc.).

Table III-3 rank orders the frequency with which people

who had ever been annoyed by noise in their nelghborhosds

experienced various effects of noise. Sleep distur-

bance, the most common effect of noise exposure (reported

by 60% of these respondents) was also the most annoying

(with a mean value of 3.6). Startle and speech inter-

ference were somewhat less pervasive effects, and of

lesser annoyance.

Nineteen percent of the ever-annoyed people (9% of all

respondents) claimed to have complained to officials about

noise in their neighborhoods. Twenty-four percent of all

respondents felt themselves to be more sensitive to noise

than most people, while only 6% of all respondents felt

that noise exposure had affected their health.

III-2 Differences Associated with Noise Exposure

The numerous effects associated with noise exposure are

most simply presented by comparing data from two extreme

subsamples: one of six heavily exposed sites (mean Ldn =

70.0 dB) and one of seven lightly exposed sites (mean Ldn =
54.6 dB). All comparisons in this section are of averaged

data from the high noise exposure subsample with respect

to the low noise exposure subsample.

-12-



TABLE III-3

PERCENTAGE OF RESPONDENTS EXPERIENCING NOISE EFFECTS

AND INTENSITY OF ANNOYANCE ASSOCIATED WITH EFFECTS

% OF EVER-
ANNOYED PEOPLE INTENSITY
REPORTING OF

SOURCE EFFECT1 ANNOYANCE2

SleepDisturbance 60 3.6

Startleor Fear 41 3.3

Speech Interference:

Intelligibility 39 3.2

Production 36 3.0

] 1These figures must be multiplied by .46 if extrapolated to the

i entire sample. For example, the 60% of the ever-annoyed people
{ who reported sleep disturbance constitute 28% of the entire

i sample.

2Mean annoyance on an arbitrary five point scale.

-13-
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Neighborhood satisfaction was considerably lower it] the

high exposure subsample. Thirty four percent fewer

people in the high exposure subsample described theiz,

neighborhoods as an excellent place to live, and 24%

more people described theiz' neighborhoods as only a fair

place to llve (Q. 4)*. Fifteen percent more people at

the high exposure sites intended to move out of the neigh-

borhood in the next year (Q. 9). Thirty eight percent

fewer people regarded their nelghborhoods as quiet (Q. ll).

Seventeen percent more people had been annoyed by noise

(Q. 13) at the high exposure sites; and twenty seven per-

cent more people were annoyed in their homes (Q. 18).

Figure III-2 is a plot of the percentage off respondents

at each of the 24 sites who were highly annoyed by noise

exposure (i.e., rated thelnselves as "very" or "extremely"

annoyed). The correlation coefficient betl';een Ldn and

annoyance, .70, is extremely unlikely to have arisen by

chance alone from a sample of size 24. Its flduelary

limits (for a 95% confidence interval) are from 0,45 to

o.86.

Emphasis placed upon the annoyance of various noise sources

differed considerably between the two subsamples, with

smaller numbers of respondents in the high exposure sub-

sample reporting annoyance from pe_s (21_ fewer), heli-

copters (33% fewer), power garden equipment (_47_ fewer),

sports cars (Ii_ fewer), and motorcycles (9% fewer). On

the other hand, more respondents in the high noise exposure

subsample reported annoyance from construction noise (9%

more), people's voices (24% more), radio and TV sets (II%

*This number refems to questionnaire item 4, found in Appendix

-14-
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more), motor vehicle noise (13_ move), large trucks

(155 more), buses (19_ more), and constant traffic (385

more ),

Similarly, more respondents in the high exposure stlb-

sample reported activity interference such as listening

(255 more), speaking (20% mere), and sleep{rig (85 more).

Seven percent more respondents in the high exposure sub-

sample claimed to have registered complaints about noise

with officials. Figure III-3 plots complaint rates as

a function of noise exposure at the 2J_ sites. The corre-

lation coefficient, .23, is likely to have arisen by

chance alone. In general, the direction of differences

between responses in the two subsamples were consistent

with the position that noise exposure degrades the quality

of life.

III-3 Differences Associated with Population Density

Effects of population density on response patterns were

analyzed in the same fashion as in Section III-2, through

comparisons between extreme subsamples. Data from five

high population density sites (mean density = 44,920 people

per square mile) are compared with data from five low

population density sites (mean density = 1600 people per

square mile), Comparisons in this section are of averaged

data from the high density subsample with respect to the low

density sample.

Response patterns in the extreme population density sub-

samples closely paralleled (within a few percent) those

-16-
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associated with noise exposure. While neighborhood

satisfaction was lower in the high density subsample,

the incidence of noise induced annoyance was higher.

The proportions of respondents reporting annoyance from

various sources differed very little from those reported

in Section III-l. Those sources more prevalent In highly

urbanized areas were more often mentioned than was the

case in high noise areas; e.g., people's voices, air-

planes, radio and TV sets, and automobiles.

Twenty percent more people in the high density subsample

reported interference with listening, 9% more reported

interference with talking, and 9% more reported sleep dis-

turbance. These figures hardly differ from those noted

in Section III-2.

III-4 Differences Associated with Age

To assess differences in opinions associated with age,

respondents were divided approximately into thirds on the

basis of age, as estimated from the year in which formal

schooling was completed. This section contrasts the

opinions of the 30% of the respondents aged 30 years or

younger with the 34% of the respondents aged 45 or older.

Differences in neighborhood satisfaction associated with

noise between the two groups were negligible. Older respon-

dents had lived longer in their neighborhoods, while younger

respendents were mope ready to move within the year. None-

theless, differences in percentages of the two groups citing

noise as a cause for discontent were mostly less than 5%.

-1B-



Six percent fewer of the younger group thought their

neighborhoods were quiet, but 15% fewer reported being

annoyed by noise in the±r neighborhoods. Eleven percent

more of the younger respondents could not distinguish

seasonal differences in annoyance, but 13% more of the older

respondents thought neighborhood noise was more annoying

in the summer. Greater percentages of the older respon-

dents thought neighborhood noise was mor@ annoying weekdays

(13% more) and inside the house (15% more).

Fourteen percent fewer of the older respondents were annoyed

by construction noise, but greater percentages of the

older respondents reported annoyance from airplanes (i15

more), helicopters (ii$ more), power garden equipment (15%

more), sports cars (ii$ more), and motorcycles (ii$ more).

Nonetheless, uniformly greater percentages of the younger

respondents reported speech or listening interference (185

and 6% more, respectively), startle or fright (15$ more),

or sleep interference (19% more). Nine percent more of the :

older respondents felt they were more sensitive than most to

noise. A gross relationship between age and complaint rates

may be seen in Figure III-4.

III-5 Differences Associated with Sex

Differences between male and female respondents were small

both in number and magnitude. For example, the largest

difference between men and women among the neighborhood

satisfaction questions was less than 6%. More men intended

to move within the next year than women, but only about I%

of either sex respondents gave noise as a reason for moving.

-19-
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Differences between the sexes with regard to assessment

of noisiness and annoyance associated with neighborhood

noise exposure were also trivial. The largest difference

of opinion was an 8% difference on the issue of season

of the year of greatest annoyance - more men than women

felt that summer was the most annoying time.

Differences between men and women in ratings of noise

sources were also inconsequential, rarely exceeding two

or three percent. A sole exception was that i0_ more

women reported hearing construction noise in their neigh-

borhoods. No differences on other substantive matters

(such as activity interference, complaint rates, sensi-

tivity to noise, or health effects) exceeded 5%, and

most were on the order of one or two percent.

Perhaps the moot notable difference between the sexes on

the entire questionnaire was in time spent at home. Women

reported spending about 3-1/2 more hours at home on both

weekdays and weekends than men.

III-6 Differences Associated with Socioeconomic Level and
Income

A. Socioeconomic Level

The subsamples contrasted in this subsection are 'respondents
i

in the upper and lowerlhalves of the Duncan scale of socio-

economic level. The observed differences tend to support

the hypothesis that high socioeconomic level respondents

suffer less from noise pollution than do low socioeconomic

level respondents.
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For example, neighborhood satisfaction was higher among

the high socioeconomic ]eve] respondents (]85 more rated

their neighborhoods as excellent places to llve); 6% fewer

of the high socioeconomic level respondents were thinking

of moving within the year; 9% more of the high SEL respon-

dents considered their neighborhoods quiet; and 19% more

of the high socioeconomic level respondents were unable to

distinguish differences in annoyance with neighborhood noise

_nong the seasons.

Differences in rates of identification of various noise

sources were relatively small but consistent; 8% fewer high

socioeconomic level respondents reported hearing people's

voices, 4% fewer reported airplanes, 6% fewer reported auto-

mobiles, and 7% fewer reported traffic. On the other hand,

6% more high socioeconomic level respondents reported hearing

pets, 7% more reported power garden equipment, and 8% more

reported sports cars.

Similarly, 9% fewer high socioeconomic level respondents re-

ported interference with listening, and 6% fewer reported

fear or startle. Seven percent more of the high socioeconomic

level respondents reported complaining about neighborhood

noise. High socioeconomic level respondents spent an average

of an hour and a quarter more at home on weekdays, and two and

a half hours more at home on weekends.

B. Income

The pattern of differences associated with extreme income

groups was predictably similar to those associated with

extreme socioeconomic groups. The magnitudes of the differences

tended to be greater, however. The two income subsamples
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contrasted here are those respondents reporting annual

household incomes below $10,000 and those respondents re-

porting annual household incomes above $20,000.

Forty two percent more high _ncome respondents rated their

neighborhoods as excellent places to live; 155 fewer high

Income respondents were thinking of moving within the year';

.and 20% more of the high income respondents thought their

neighborhoods were quiet. A relationship between income and

exposure levels is seen in Figure III-5.

Differences in identification of noise sources were also

similar to those associated with high socioeconomic levels.

Twenty one percent more high income respondents reported

power garden equipment, 18% reported more sports cars, and

12% reported more motorcycles. On the other hand, ll% fewer

reported constant traffic noise.

Likewise, 16% fewer high income respondents reported that noise

interfered with listening, and 9% fewer were startled or fright-

ened by neighborhood noises. Nonetheless, 7% more high income

respondents reported sleep disturbance. Seven percent more high

income respondents also reported complaining about neighborhood

noise. The high income respondents spent about an hour and

forty minutes more time at home on weekdays than did the low in-

come respondents, and an additional hour and a half on weekends.

III-7 Differences Associated with Neighborhood Satisfaction

'I' (Q.4)

The 69% of all respondents who hated their neighborhoods as good

or excellent places to live (the "highly satisfied") differed

from the 31% of all respondents who rated their neighborhoods as
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fair, poor, or' very poor places to live in a number of ways.

For one thing, the highly satisfied experienced fewer activity

interferences from noise: 16Z fewer reported interference with

listening, 8Z fewer reported interference with talking, 6Z fewer

reported sleep disturbance, 8_ fewer reported fear or startle,

and 12% fewer reported keeping windows shut because of noise

exposure. Six percent fewer had complained of noise. Interes-

tingly, the highly satisfied respondents, averaged slightly less

time at home weekdays and weekends than those less satisfied

with their neighborhoods (about 15 and 20 minutes, respectively).

Thirty six percent more of the respondents who thought their

neighborhoods were good or excellent viewed their neighborhoods

as quiet. Further, nineteen percent more of those highly satisfied

wlth their neighborhoods bad never been bothered or annoyed by

noise in their neighborhoods. The highly satisfied who had been

bothered or annoyed were not as aware of differences in annoyance

as a function of time of day or season of the year. The highly

annoyed identified fewer neighborhood noise sources as annoying,

and were generally less annoyed by them.

Not surprisingly, the respondents who were highly satisfied with

their neighborhoods were of a higher socioeconomic level than

those who were not (by about one and a half deciles on the Duncan

scale), and reported average annual household incomes twice as

great as respondents less satisfied with their neighborhoods

($11,500 vs. $5,700).

III-8 Differences Associated with Rated Noisiness of

Neighborhoods (Q. ll)

Sixty two percent of all respondents described their neighborhoods !

as quiet when asked to characterize them as quiet, noisy, or
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neither quiet nor noisy during the preceding year. The responses

of these respondents are contrasted with those of the 31% of

all respondents who characterized their neighborhoods as noisy.

Thirty four percent more of those who thought their neighborhoods

were quiet also rated them as excellent or good places to llve.

Sixteen percent more spontaneously mentioned the absence of noise

as the most favored aspect ef living in their neighborhoods.

Fourteen percent more of those characterizing their neighborhoods

as noisy were thlnking of moving during the next year. Forty nine

percent more of the respondents who thought their neighborhoods

were quiet had never been annoyed by noise in their neighborhoods.

Thirty seven percent more of the respondents who thought their

neighborhoods were quiet reported that annoyance was only minimal

(not at all or slightly), whereas 38Z mo_.e of those respondents

who thought their neighborhoods were noisy found their annoyance

considerable (moderately, very, or extremely).

Twenty one percent more of the respondents who thought their

neighborhoods were noisy thought that noise was more annoying in

the evening or at night, while 15% more of the same respondents

were more annoyed indoors than outdoors.

The predominant noise sources heard by people who thought they

lived in quiet neighborhoods were peoples' voices (16Z more than

in noisy neighborhoods) and constant traffic (18% more than in

noisy neighborhoods). Conversely, greater percentages of respon-

dents who thought they lived in noisy neighborhoods reported

hearing power garden equipment (17% more), helicopters (15% more),

and motorcycles and sports cars (8% more each).

It is quite clear that people who thought they lived in quiet

neighborhoods suffered fewer effects of noise exposure, since 25%
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fewer reported interference with listening, 18% fewer' reported

interference with speaking, 20% fewer reported sleep interference,

15% fewer reported startle or fear, and 22% fewer reported

shutting windows because of intrusive noise. Slightly fewer (3%)

of the respondents who thought they lived in quiet areas reported

complaining about noise, while ll_ more thought noise had not

affected their health.

The mean annual household income was somewhat greater for those

• who thought they lived in quiet neighborhoods ($10,650 vs. $8,250).

111-9 Differences Associated with Annoyance from
, NeighborhoodNoise (Q. 13)
!,

The major breakpoint in the interview was at Question 13, "Have

you ever been bothered or annoyed by noise in your neighborhood?"

If answered negatively (as 53% of all respondents did), the

interview concluded quickly without questioning about noise

sources or effects. This section contrasts the responses of the

"never-annoyed" with those of the "ever-annoyed".

Seventeen percent more of the never-annoyed respondents thought

their neighborhoods were good or excellent places to llve. Ten

percent more of the never-annoyed specifically mentioned a noise-

related aspect of their neighborhoods (e.g., "pease and quiet",

"no noise from .... ", etc.) as the "first most liked thing"

(Q. 5). Thirteen percent fewer of the never-annoyed specifically

mentioned a noise related aspect of their neighborhoods as the

"least liked thing" (Q. 7). Eleven percent fewer of the never

annoyed were thinking of moving within the year.

Forty one percent more of the never-annoyed respondents described

their neighborhoods as quiet places to live, and i1% fewer of them

thought neighborhood noise had affected their health.

-27-



III-10 Differences Associated with Intensity of AnnOyance
(Q. 14)

Fourteen percent of all respondents described noise in their

neighborhoods as either very or extremely annoying over the past

year. The relationship between annoyance so measured and average

income at the 2_I sites is seen in Figure III-6. Among the most

notable differences between these highly annoyed respondents

and the others were their self reports of the effects of noise

exposure.

Twenty one percent more of the highly annoyed respomdents Judged

their health to have been affected by neighborhood noise; spesi-

fioally, in the form of hearing damage. Eleven percent more of

the highly annoyed respondents thought themselves more sensitive

to noise than most people. Twenty four percent more of the

highly annoyed reported sleep interference, 20% more reported

interference with listening, 21% more reported interference with

speaking, 21% more reported shutting windows to keep out noise,

and 12% more reported startle from noise. In general, greater

numbers of highly annoyed respondents identified the various noise.

sources as annoying, and were consistently more greatly annoyed

by each noise source then were the respondents who were not highly

annoyed.

Fifty one percent more of the highly annoyed described their

neighborhoods as noisy places to llve, 26% fewer rated their

neighborhoods as good or excellent places to llve, 16% more

spontaneously mentioned noise as the least liked aspect of their

neighborhoods, and 14% more were thinking of moving.
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III-ll Differences Associated with Startle

Thirteen percent of all respondents reported considerable annoy-

ance from startle or fear produced by neighborhood noises.

Their responses are contrasted in this section with those of a

subsample of ever-annoyed respondents composed of those who were

minimally annoyed by startle or fear (those who reported they were

not at all or slightly annoyed) and those who reported no startle

or fear at all.

The opinions of respondents who were coI%slderably annoyed by

startle and fear differed from those who were not in many ways.

Twenty percent more of them thought thelr neighborhoods were

noisy, and 13% more were thinking of moving. Those experiencing

considerable annoyance with startle or fear also suffered more

from other noise effects: 16% more were hlghly annoyed by

neighborhood noises, 21% more experlenced interference wltb

listening, 31% more experienced interference with speaklngj 30%

more reported sleep disturbance, and 21% more kept their windows

shut because of noise. Nineteen percent more felt that noise

had affected their health, and 8% more felt that bhey were more

sensitive to noise than most people. In short, these 13_ of

all respondents represent an extreme subsample both in terms of

effects of noise and opinions about exposure.

Ill-12 Differences Associated with Sleep Disturbance

Twenty one percent of all respondents expressed considerable

annoyance from sleep disturbance caused by neighborhood noises.

The opinions of these people are contrasted with those who ex-

perienced no annoyance or only slight annoyance from sleep dis-

turbance, or whose sleep was not disturbed by noise.
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Twenty one percent more of the people considerably annoyed by

sleep disturbance considered their neighborhoods noisy, and

17% of them considered their neighborhoods more noisy at night

than at other times of day. Eighteen percent more reported

that they were more annoyed inside their homes. More of the

people who were considerably annoyed by sleep disturbance also

heard construction noise (i?_ more), people's voices (1S_

more), pets (14% more), and radio and TV sounds (12_ more).

Fifteen percent more of these people experienced interference

with listening, while 20% more experienced interference with

speaking. Twenty three percent more reported startle or fear,

and 27% more shut their windows to keep out noise. Although

15% more of these considerably annoyed people felt that noise

had affected their health, only 1% more had complained to

officials. Six percent more of these people felt themselves

to be more sensitive than most to noise exposure.

Ill-13 Differences Associated w_th Csmp]a_nts

Nationwide, 9% of all respondents (].3% of the ever-annoyed)

said they had complained about noise in their neighborhoods.

The views of these people are contrasted with those of respon-

dents who had not comp].alned about noise in this section.

Twenty percent fewer of the complainers thought their neigh-

borhoods were good or excellent places to llve, and 13_ more

of them spontaneously mentioned noise as the least liked as-

pect of their neighborhoods. Thirty two percent more of the

complainers rated their neighborhoods as noisy during the pre-

vious year, while 57% more were annoyed by neighborhood noise.

The intensity of their annoyance was greater as well; 22% more

off the complainers were highly annoyed. Nine percent more of

• the complainers found neighborhood noise more annoying on week-

days than weekends.
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Greater percentages of the complainers identified every neigh-

borhood noise source (except for light trucks) as sources

of annoyance. These differences, however, were generally on

the order of 5%. Similarly, greater percentages of the com-

plainers reported every noise effect: speech interference

(8%), listening interference (7%), startle or fear (10%),

and sleep disturbance (23%). Eleven percent more of the

complainers kept their windows shut because of neighborhood

noise.

On average, complainers spent an additional 25 minutes at

home weekdays, but 13 minutes fewer on weekends. Twelve per-

cent more of the complainers described themselves as more

sensitive than most to noise, while 17% more felt that noise

had affected their health. Complainers averaged about 1/2

docile higher on the Dunoan Scale of socioeconomic level, and

enjoyed about $i000 more annual household income.

Ill-14 Differences Associated with Sensitivity

Twenty four percent of all respondents Judged themselves to

be more sensitive to noise than most other people. This sec-

tion contrasts their opinions with those of the respondents

who Judged themselves to be about as sensitive or less sensi-

tive than most.

in demographic terms, the respondents who Judged themselves

more sensitive than most included 7% more women, had an average

annual income $1250 higher, and averaged half a decile higher

in socioeconomic level than other respondents. Differences in

neighborhood satisfaction between the two groups of respondents

were minimal. Although only two percent more of the more sen-
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sitive respondents judged their neighborhoods to be noisy, 7%

more had been annoyed by neighborhood noise. Eight percent

more of the more sensitive respondents found neighborhood noise

more annoying on weekdays than on weekends. Nine percent more

of the more sensitive respondents were unable to distinguish

whether neighborhood noise was more bothersome inside or outside

the house. More of the more sensitive respondents identified

all neighborhood noise sources (except automobiles and small

trucks) as annoying. These differences, however, were relatively

small (on the order of 5%).

Perhaps the greatest differences observed were in susceptibility

to noise effects. Eleven percent more of the more sensitive

respondents reported listening interference, 18% more reported

startle or fear, 6% more reportea sleep disturbance, 8% more

reported speech interference, and ll% more reported keeping

wlndowe shut because of neighborhood noise. Seven percent more

of the more sensitive respondents reported complaining about

noise.

il 111-15 Differences Associated with Self Rated Health Effects

Five percent of all respondents thought that noise in their

j neighborhoods had affected their health in some way. This

section contrasts their opinions with the 95% of the respon-

dents who did not think noise had affected their health.

i'!

,_ It is clear that the health-affected respondents are an extreme

group: 28% more of them experienced interference with listening,

31% more suffered sleep disturbance, 36% more experienced

speech interference, and 29% more shut their windows to keep

i_ cub neighborhood noise. Twenty percent more had complained

!,
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about noise, and 22_ more felt more sensitive to noise than

most people.

Larger percentages of the health-affected respondents reported

various neighborhood noise sources as annoying: these included

construction noise (7_ more), people's voices (ii% more),

radios or TV sets (16_ more), sports cars (13_ more), small

trucks (i0% more), large trucks (14_ more), constant traffic

(14_ more), and so forth.

Although 23_ fewer of the health-affected viewed their neighbor-

hoods as good or excellent places to llve, 19% fewer were con-

sidering moving within the year. Forty two percent more of

the health-affected thought their neighborhoods were noisy, and

48% more had been bothered or annoyed by noises in their neigh-

borhoods. The health-affected respondents had no clear eoncensus

on the time of day or season of the year when noise was more

annoying, nor on whether noise was more annoying indoors or

outdoors.

Ill-16 Differences Associated with Duration of Exposure
to Neighborhood Noise

This section examines differences observed as a function of

duration of exposure to neighborhood noise. In Part l, comment

is made on differences associated with short vs. long daily

exposure. In Part 2, comment is made on differences associated

with short vs. long duration of residence.

I. Daily Exposure

All.respondents were divided into two groups: those who

spent 20 or more hours at home daily, and those who spent
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14 or fewer hours at home daily. This division corresponded

to approximately _ .5s from the grand mean for all respondents

(17 hours) spent at home daily.

Four times as many women as men spent more time at home (8].%

vs. 19Z). Five to ten percent more of the respondents who spent

more time at home experienced all of the noise effects (speech

and sleep interference and fear or startle). Greater percen-

tages of these respondents (about 6% more on average) also

reported hearing most of the noise sources. The respondents

who spent more time at home tended to be of slightly lower socio-

economic level (about half a docile, on average).

Understandably, more of the respondents who spent less time at

home found noise in the mornings and evenings to be more

annoyinR than at other times of day, and noise inside the house

to be more annoying than outside the house. Most of the

above differences in extensity were relatively small (on the

order of IOZ or less). Differences in intensity of opinions

were even smaller, rarely exceeding 0.3 of a response cabegory.

2. Duration of Residence

_he overall distribution of respondents' duration of residence

is seen in Figure III-7; an exponential fit to the distribution

is remarkably good. All respondents were divided into two

groups: those who had lived in their neighborhoods for six

months or less, and those who had lived in their neighborhoods

for five years or more. Because only 2_ of the sample fell into

the former category, the reliability of comparisons between the

two categories of respondents is poor.
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Thus, it is not surprising that there is me clear trend of

_Ifferences apparent in comparisons of response patterns for the

two groups. New residents of a neighborhood tended to differ

from long term residents considerably in which noise sources they

beard and found annoying; they reported more construction noise,

pets, airplanes, helicopters, power garden equipment, specific

vehicles, and miscellaneous sources, but fewer peoples' voices,

radios and TVs, and less motor vehicle noise in general.

No generalization about sensitization vs. habituation to neigh-

borhood noise sources seems to be supportable on the basis

of differences observed between the two groups. Although dif-

ferences in intensity of annoyance produced by various sources

were relatively large (approaching a full category on a five

point scale in some cases), they were inconsistent in direction.

Similarly, there were sizeable differences but no consistent

trends in reported effects of noise. For example, twenty three

percent more of the newcomers reported having been annoyed by

noise in their neighborhoods, but nine percent fewer reported

interference with listening to TV and radio.

III-17 Noise Sources

A. Prevalence of Sources

Questions 19-34 posed the question "Over the past year have

you heard ... in your neighborhood?" for major community

noise sources. Respondents who had heard one of these sources

were asked to rate how annoying the source had been over the

year on a flve-point adjective scale. Table III-4 rank orders

these noise sources within population density strata. Table

III-5 is an overall ranking of noise sources that affect the

-37-
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TABLE III-4

BANK ORDER OF SOURCES BY PERCENT HIGHLY ANNOYED

P !3,000 (37%) 3,000 < o • 20,000 (51%) p _ 20,o0o (12%)

Avg. _ Avg. _ Avg.
Rank %H,A. Std. Dev. Nan_ Source _R.A. Std. Dev. Bank Source _H.A, Std. Dev.

1 Motorcycles 9.4 2.9 l Motorcycles 13.2 6.6 1 Motorcycles 12,7 4.1

2 Helicopters 5,3 3.8 2 Large Trucks i0.0 12.1 2 Autos 9.4 4.7

3 Autos 4,2 3.1 3 Autos 7,4 5.8 3 Large TrucEs 7.3 5.6

4 -Construction 3,7 2.2 4 Constructton 7.2 9.0 4 Construction 6,5 3,4

5 Airplanes 3.2 3.5 5 Sport cars 7,0 4.3 5 Sport Cars 5.9 4.7

6 Sport Cars 3.1 2.9 6 Constant Traffic 5.5 6.1 6 Constant Traffic 4.7 5.6

7 Large Trucks 2.6 0.8 7 Small Trucks 4.1 4.0 7 Buses 4.7 3.5

8 PowerGarden 1,8 l,l 8 Buses 3.5 4.4 8 SmallTrucks 4.1 4.0

9 Small Trucks 1,5 1.3 9 Airplanes 3.4 3,8 9 Relicopters 3.9 3,4

i0 Constant Traffic 1,5 1.5 i0 Bellcopters 3.1 3.9 i0 Airplanes 3,6 1.4

ii Buses i.i 1.5 Ii Power Garden 2.1 1.6 ii Power Garden 1.2 1.5

Ldn 55.9 3.7 62.2 6,1 66.0 3.5

p - population density in people per square mile



TABLE III-5

NOISE SOURCES RANKED BY PERCENT

OF URBAN POPULATION NIGHLY ANNOYED

HANK SOURCE _ H.A.

1 Motorcycles I1.7

2 LargeTrucks 6.9

3 Autos 6.5

4 Construction 5.8

5 SportCars 5.4

6 Helicopters 4.0

7 Constant Traffic 3.9

8 Airplanes 3.4

9 SmallTrucks 3.1

i0 Buses 2.8

ii Power Oarden Equipment 1.9
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urban population, calculated by weighting the responses by the

percentage of the total population living in each population

density stratum. Table III-6 rank orders other outdoor noise

sources mentioned in response to Question 3_i by number of

Occurrences.

B. Relationship Between Source Identificatinn and Level

At each of 23 sites the outdoor noise environment was estimated

by making an 8-mlnute long analog recording once an hour for

a full day*. These recordings were processed to yield a time-

history plot of the A-welghted noise level. During playback

the sources of discrete noise events were identified by ]is-

tenlng. Each noise event with peak ]eve] 5 dB or more above

the total hourly equivalent level for that site for that hour (as

determined from digital noise data) was considered to be a noise

"intruslom". All intrusions were tabulated by level and source

type, with peak levels classified into 5 dB increments and sources

categorized as automobiles, trucks, buses, motorcycles, aircraft,

sirens or horns,'people, animals, mechanical eculpment, tele-

phones, radios or stereos, door slams, thunder, or rain. Accor-

ding to this definition, automobile and truck intrusions were

observed at all sites; aircraft were observed at twenty two sites;

and motorcycles were observed at seventeen sites.

Several physical indices of these noise intrusions were developed

from the tabulated data at each site. The two basic indices

were the daily number of intrusions by a specific source and the

maximum level of the source at any time during the day (i.e.,

the peak level of the greatest noise intrusion). An energy-

averaged peak level (determined by logarithmic addition of

*No such recordings were available at Site lO01.
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TABLE III-6

OTHER SOURCES RATED HIGHLY ANNOYING

No. Total
Rank Source offSites Mentions

1 Sirens 8 14

2 FireTrucks 7 12

3 IceCreamTrucks 5 6

4 TrashPickup 4 4

5 Gun Shots II 4

6 Trains 4 4

7 BurglarAlarms 2 4

8 AutoHorns 3 3

9 ChainSaws 3 3

i0 Hot Rods - DragRacing 2 2

ii DefectiveMufflers 1 1

DefectivePump 1 1

RefrigeratorTruck I I

Air Conditioner 1 1

ModelAirplanes 1 1

CementMixTruck 1 1

WeldingEquipment 1 1
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all the peak levels occurring during the day less i0 times

the logarithm of the number of these intrusions) was also

developed.

A fourth index, partial day-night sound level for, noise sources.

Ldnp, was computed as well. The notation Ldnp was used to dis-

tinguish the partial Ldn values for each source from the total

Ldn at a site*. The absolute value of the partial day-night

level for different sources is relatively unimportant. It suf-

fices for current purposes that the relative magnitude of Ldn p be
reasonably accurate across sites for each source, so that rela-

tionships between response data and Ldn p values remain consistent.

For each of the four major intruding sources (aircraft, automo-

biles, motorcycles and large trucks), a linear regression was

*Ldn p was defined as

sELdi/l° SELnd/IO]= Z J-49.4Ldnp i0 log lO + l0i l0 (i)

where SELdi and SELni are the sound exposure levels of indivi-
dual events during daytime (7 a.m. to lO p.m.) and nighttime
(10 p.m. to 7 a.m.) periods respectively. These SEL values depend
on the duration of the noise intrusion and its distance (level).
For point sources traveling in a straight llne with a velocity v
(in ft/sec) and distance r (in feet) from an observer, the
sound exposure level can be approximated by:

r

SEL= Lp + i0log_ _ (2)

The ratio of r to v can be assumed constant for sources at all
sltes. A factor of two error will result in a difference of only
3 dB. Since the peak level itself is only known to within + 2.5
dB, such an error is acceptable. Equations (1) and (2) can--be
combined to:

Ldn = 10 log lO + 10 _ 10 + (3)

_ r -49.4lO log g V
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performed with the percentage of annoyed respondents as the

dependent variable and the four indices of intrusion as inde-

pendent variables: the number of noise intrusions (N)*,

the maximum peak level during the day (max Lp), the average

peak level during the day (_o), and the partial day-night

level (Ldnp). Correlations were calculated for both the per-
centage of respondents highly annoyed by each source, and

the percentage annoyed to any degree by each source. Table

III-7 contains only those correlations unlikely to have

arisen by chance alone (p < .05, n = approximately 20, rc >

approximately 0.4).

As may be seen in Table III-7, the day-night average sound

level has a correlation coefficient comparable to or better than

that of most other noise measures. Considering the degree of un-

certainty associated with the individual Ldn p values, a correla-
tion coefficient of the order of 0.5 between annoyance responses

and the day-night average level for each source is a useful finding.

It suggests that annoyance associated with intrusive noise sources

can be related to measurable noise exposure from such sources in

the community, even when the magnitude of noise exposure from

an intrusive source is below the total Ldn for a measurement site.

A ratio of r to v of i:i was assumed for present purposes. Per
typical values for' r and v, the partial day-night levels, based
only on the peak levels of noise intrusions, are well below the

_ total Ldn at each site.

iI *N is the number of noise intrusions measured during the 24-hour
8-minute samples. The total number of noise intrusions that
might have occurred during a full 24-hour day could be approxi-
mated by multiplying N by 7.5.
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TAn[,E III-7

CORRELATIONS BETWEEN THE PERCENTAGE OF RESPONDENTS EITHER ANNOYED OH U!qHLY ANNAVED
AND VARIOUS NOISE INTRUSION MEASURES FOR INTRUSIVE NOISE SOURCES

AIRCRAFT AUTNMNBTLES _NTORCYCLES T_UC_S (TaPC_)

RESPONSEINDEX r By_ r S S S

Highly Annoyed vs. N .... n._ll h.h ........

vs. maxL p ............ N.Sn N.n

vs. _p ............ n.l;7 _._

vs. Ldn p .... N.SN _.g N.52 _.N fl.gn 7.h

I % Annoyed vs. N .... N _q IN.g ........

vs.maxLp 0._7 8.6 0._ II._ .... q._ ll.g

vs. [p 0.52 8.3 N.52 I0.7 .... n 59 ii.7

vs. Ldn p 0.48 8.5 0.67 q._ o.51 ?,g q,g_ I_.6

# OF SAMPLES 22 22 17 Pq

NUMBER OF NOISE INTRUSIONS 328 2053 ?_ q3_

r = correlation coefficient

Sy = standard error of estimate



111-18 Correlationa] and Regression Analvses

A. Correlation Matrices

l. Individual Data

The simple (linear) correlations among all respondents' answers

to all major questionnaire items were computed as a first step.

An alphabetized and cross indexed listing prepared from the

correlation matrix is included in Appendix C. Only those co-

efficients greater than 0.2 in absolute size appear in the

listing. All of the coefficients are statistically slgnlfi-

cant (in the sense that they are extremely unlikely to }]ave

arisen by chance alone), primarily because of the very larze

sample size.

Perusal of this list of correlations yields few surprises: the

eomposiZion of clusters of related variables (noise sources,

attitudes, effects, etc.) are all similar to those predletable

; from the relationships observed in comparisons of extreme sub-
i

samples. Among the demographic variables, for example, mopulation

;, density and income correlated -.30, and age and duration of

residence correlated .29, Among the situationa], variables, noise

level correlated .36 with traffic as an identifiable noise source,

but -.29 with power garden equipment. Among the attitudinal

variables, responses to the ever-bothered question (Q. 13) corre-

lated .50 with responses to the neighborhood noisiness Judgment

question (Q. 12), while responses to the latter question corre-

lated .42 with the degree of annoyance question (Q. 14).

By themselves, the simple correlations are of little predictive

value, since they are all confounded by their large numbers of
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significant partial corre]atlons with one another. _or

example, the observed correlation of' ,P7 in the individual

data between responses to the questions "has noise made you

keep your windows shut" (Q. 3_) and "has noise affected _our

health" (Q. 45) does not imply any causal relatlonshlp. Tt is

not clear from the simple relationship whether the attitude

(noise affects health) produces the behavior (keepini_ windows

shut), whether the behavior (keeping windows shut) reinforces

the attitude (noise affects health), or whether the de_ree of

association between answers to the two questions Is attributable

to common associations with one or more other attitudes, be-

havlors, and/or noise effects.

Policy making agencies are more properly concerned with how

their decisions will affect proportions of populations than

with the prediction of interrelationships among individual

attitudes. Thus, no further efforts were made to Interpret

the simple correlations among individual intensive variables.

2. Grouped Data

A second set of correlation matrices was therefore computed by

grouping respondents within sites. This treatment of the social

survey data concentrates on extenslty of attitudes and behaviors.

The variables of interest in the analyses reported be].ow are

therefore percentages of respoadents holding common views,

rather than the fervor of individual beliefs.

Table III-8 shows the simple correlations among the two major

independent variables of this study (noise exposure and poDu-

latlon density), three demographle variables (mean age, duration

of residence, and annual household income), and three related

measures of annoyance, computed site by site for all respondents

_t!_-



TABLE III-R

CORRELATION MATRIX FOR PREDICTION OV ANNCYAMCE FROM DEMOC}_API[IC VARIABLES AT 94 SITES

Z of _ of _ of Mean

Respon- Respon- Respon- Duration Mean Mean
Popu- dents dents dents of Resi- ARe of Annual
lation at Site at Site at Site dence HesDon- Household

Density ;l]._hly*_ Very Extremely at Site dents Income

(People/mi 2) Annoyed Annoyed Annoyed (Years) at S_te at Site

Noise Level (Ldn) 0.55 0.71 N.66 N.56 -N.NA N.oq -N,6]

Population Density 0.62 0.73 N.26 ~0.N7 N.17 -q. SN
(People/mi 2 )

Percent of Respon- 0.02 0.74 -0.i_ -N.O_ -q. SN
dents at Site

Highly* Annoyed
i

Percent of Respon- N.II_ -q.ll -e.o2 -O 51
dents at Site

Very Annoyed

Percent of Respon- -N,]_ -_,lll -q.3h
dents at Site
Extremely Annoyed

Mean Duration of n.g_ -O._R
Residence at Site
(Yrs.)

Mean Age of Respon- -N.NS
dents at Site

* The probability that a correlation in this table differs from n is _reater
than .95 if its absolute value is greater than O,ll.

** "Highly annoyed" is a linear combination of "very" and "extremely" annoyed.



at each site. Other demographic variables (such as socio-

economic level, time spent at home, and sex ratio) were

e×cluded from this table for a number of reasons: Door corre-

lation with annoyance, h'igh correlation with other demo_rabhic

variables, or difficulty in assessment. Table _I_-n shows

the simple correlations among the same independent variables

an_ measures of annoyance, three effects of exposure (speech

interference, sleep interference, and startle), and two attitu-

diMal variables (sensitivity to noise and self-rated health

effects).

The greater magnitude of the correlations in Tables TIT-R and

III-9 compared with those in the listing of individl_al data

reflects the truism that groups of people behave more predictably

than individuals. The absolute size of the sitewlse corre-

lations _rovldes a reasonable basis for the re_ression analyses

discussed below.

B. Multiple Regression Ana]yses

An aspect of community response to noise exposure of si_nlfieant

interest is the percentage of people highly annoyed b_ different

sources of noise. The present data were analyzed to determine

i) the relationships among a number of attitudinal and situa-

tional variables known to be related to annoyance, and 2) the

limits of their utility in predicting annoyance. The first

two analyses presented are restricted to demographic a_d situa-

tional variables. A third analysis is restricted to noise

effects and attitudes. A final analysis mixes the various types

of predictor variables.

This analysis was accomplished by steowlse regressions conducted

on the data shown in Tables _II-8 and III-9. Table IIT-lq

-4B-



TABLE III-9

CORRELATION MATRIX FOR PREDICTION OF ANNOYANCE FROM ATTITUDINAL VARIABLES AND EXPOSURE EFFECTS

of Ees-
% of % of % of % of Res- _ of Res- % of Res- % of pondents
Respon- Respon- Respon- pendents pondents pondents Respon- at Site
dents dents dents at Site at Site at Site dents with Self

Popu- at Site at Site at Site Expressing Expressin_ More Sen- at Site Rated
latlon Highly Very Extremely Sleep In- Speech In- sitive Expressing Health
Density Annoyed Annoyed Annoyed terference terference Than Most Startle Damage

Noise Exposure 0.55 0.71 0.66 0,56 0.54 0.84 -0.I_0 n.5_ n._e

(Ldn)

Population 0.62 0.73 0,26 0.31 0.3q -0.36 0.i_ -0.04
Density

% of Respondents 0,92 0,74 0.72 0.81 -0.20 0.72 0.62
at Site Highly
Annoyed

% of Respondents 0,43 0.55 0.69 -n.23 0.54 0.51
at Site Very
Annoyed

% of Respondents 0.74 0.71 -0,06 0.75 0,57
at Site Extreme-

ly Annoyed

% of Respondents o.7q -0.09 0.86 0,5q
at Site Express-
ing Sleep Inter-
ference

% of Respondents -0.25 0.82 0.5q
at Site Express-
ing Speech Inter-
ference

% of Respondents 0,II 0.06
at Site More Sen-
sitive Than Most

% of Respondents 0.64
at Site Express-
ing Startle



TABLE Ill-10

STEPWISE REGRESSION ON PERCENT HIGHLY ANNOYED

USING NOISE LEVEL AS FIRST TERM

NON-NORMALIZED
VARIABLE MULTIPLE r r 2 COEFFICIENT V-RATIO

Noise Level 0.69 .48 0,7102 II.66
at Site

Average Age 0.70 .I19 -0,1218 .I0
at Site

Average Annual G.7] .50 -0.32_7 .56
Household In-
come at Site

Average Dura- 0.71 .5o -0.2086 .lg
tion of Resi-
dence at Site

Standard Error: 6.1

Variance Accounted For: 50.9%

Prediction Equation:

% Highly Annoyed = .7192 (Ldn)

- .1218 (mean age at site)

- .3287 (average household income at site)

- .2086 (average duration residence at site)

+ constant (18.53)
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i/

[ displays a stepwlse regression of noise level, mean ass , mean

household income, and mean duration of residence on the per-

centage of highly annoyed respondents at the twenty four sites.

The preponderance of variance accounted for b- the regression

is due to the first term, noise exposure. In fact, the mul-

tiple correlation accounts for. only 3Z more variance tha_]

the simple correlation between noise exposure and annoyance.

Thus, for most practical purposes, the percentage of respon-

dents at a site highly annoyed by noise exposure can be pre-

dicted from exposure information simply by the relationship

seen in Figure III-2.

Table III-ll displays a stepwise regression of population

density, mean household income, mean duration of residence,

and mean age on the percentage of highly annoyed respondents

at the twenty four sites. Once again, the first varlable

contributes the major portion of variance accounted for, al-

though the additional variables do account for an additional

11% of the total variance.

Table III-12 displays a stepwise regression of percentages of

respondents at each site reporting speech interference, sleep

interference, and startle on the percentage of respondents

highly annoyed at each site. Speech interference, with the

highest simple correlation with annoyance, was the first term

in the regression, and accounted for virtually all the variance

not attributable to error. Thus, subsequent terms are absent,

since they would have contributed only trivial additional

predictive power.

Similar analyses were also undertaken to predict the proportion

of a community describing itself as "very" and "extremely"

annoyed. The z'esults closely paralleled those reported here,

but accounted for slightly less variance. Restricting the

-51-



TABLE III-ll

STEPWISE REGRESSION ON PERCENT HIGHLY ANNOYED

USING POPULATION DENSITY AS FIRST TERM

NON-NORMALIZED

VARIABLE MULTIPLE _ r___2 OOEFPICIENT F-_A_IO

Population 0.61 .37 0.0002 3.10
Density

Average Annual 0.65 .42 -0.5745 2.00
Household Income
at S_te

Average Duration 0.69 .48 -0.3617 0,4c
of Residence at
Site

Average Age 0.69 .lib ~0.0852 0.04
at Site

Standard Error: 6.3

Variance Accounted For: l_SZ

i

Fredictien Equation:

Highly Annoyed = .0002 (thousands off people per square mile)

-.5745 (mean household income at site)

-,3617 (mean duration of residence at site) j
i

-.0852 (mean age at site)

+ constant (26.40)

l



TABLE III-12

S'TEPWISE REGRESSION ON PERCENTAGE HIGHLY
ANNOYED PERMITTING NOISE EFFECTS AND ATTI-
TUDINAL VARIABLES

NON-NORMALIZED

yARIABLE _JHLTIPLE r r__2 COEFFICIENT F-RATIO

Speech Interference .81 .EE .5712 10.46

Sleep Interference .83 °69 .1348 1.15

Standard Error: 4.5

Variance Accounted For: 69%

Prsdictlon Eguat_on

% Highly Annoyed = ,5712 (% reporting speech interference)

+ .1348 (% reporting sleep interference)

i + constant(1.037)
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range of noise exposure to those sites with Ldn values below

65 dB similarly affected the results on]y slightly.

A final stepwise regression is seen _n Tsble III-13, in which

all predictor variables were permitted. The flr.st three variables

(percentage of respondents reporting speech interference, popu-

lation density, and pc,,centage of respondents believing that

noise had damaged their health), all surrogates for noise expo-

sure per so, have a multip]e r of 0 95 with the percentaEe of

respondents highly annoyed. These three variables thus account

for fully ninety percent of the variance in the annoyance data.

111-]9 •Critical Level Analysis

A recurring problem in a comprehensive noise abatement program

is the definition of a level of community noise that represents

a serious dlsamenlty for neighborhood residents. Efforts to

determine whether such "critical levels" are identifiable are

reported in this section. The underlying strategy in the

following analyses is to search for systematic trends in response

da_a arranged along a continuum of increasing noise exposure.

The first step in the search for critical levels that may be

inherent In the data was to tabulate nolse-reaction data along

the continuum of exposure as is done in Table III-14. This

informal exploration showed that while respondents at the

noisiest sites generally exhibited more extensive and intensive

reactions to noise than those at the quietest sites, the pro-

gression along the noise continuum was not smooth. This implied

that critical levels (underlying discontinuities) would be

difCicult to detect visually in curves plotted from these data.

It was also observed, however, that respondents at the three

noisiest sites exhibited markedly more numerous and vigorous

-54-



TABLE III-13

$TEPNISE EEGHESSION ON PERCENT HIOHLY

ANNOYED /EHMITTING ALL VARIABLES

_ON-NORMAD_ZED

V_IAB_ MULTIPLE r r _ COEffICIENT _ FT_ATI q

Speech _nterference .81 ,66 .3086 _2.12

Population Density .89 .70 .000_; tlh,106

Has Noise Affected .99 ._O_l ,86155 21.q_l
Health? (Q. _5)

Standard Error = 2.5

Variance Accounted For = 9D._

P_edlatlon Equation:

Highly Annoyed
aS Site = .3D86 (_ r'eportdng Speech Interferemee)

+ .9002_ (population density) '\

+ .86155 (% repo_tlng health effects of noise)

+ constant (._332)
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TABLE III-14 (CONT'D). SUBJECTIVE REACTIONS BY NOISE LEVEL AT 2_ SITES

Q. 37 Q, 36 Q. 39 0+ 40 Q. 10 Q. 4 Q. 10 Q. 51 Q. 52

DISTURBED STARTLEDOR KEPT WINDOWS CAT. 2
SLEEP FRIGHTENED CLOSED % COM- CAT. I % THINK % THINK AVER-
% % % PLAINED _ TIIINKIN0 _IEIOH- MOVIN0 AGE SOCIO-

% HIGHLY % IIIOHLY % HIOIILY TO OFPI- OF MOVING BORIIOOD (NON- INCOME ECONONIC
SITE Ldn EVER ANNOYED EVER ANNOYED EVER ANNOYED CIALS FO_ NOISE POOR NOISE) (KS) _ DECKLE

0005 51.1 23 16 ll_ 4 ii 6 9 8 0 8 22 8.5
1505 53.6 23 14 12 6 15 8 5 O 1 16 15 7.I
1501 54.3 15 10 12 - _ 13 4 3 0 0 8 16 6.9
1502 54.8 22 8 17 3 17 6 9 0 II 15 15 7.2

150356.1 30 16 15 6 19 10 I0 0 4 19 17 7.7
1608 56.1 15 7 12 3 10 3 7 O 0 12 17 7.7
1609 56.6 15 7 I0 3 12 6 5 0 0 9 25 7.7
160157.6 24 18 17 8 22 12 9 3 2 18 14 8.0
160759.1 21 12 23 4 19 4 8 1 1 11 25 7.7

040460.2 4 i 4 I 7 I 3 0 6 12 5 3.3I
000760.8 39 24 33 21 30 17 9 5 9 21 8 6.2
0106 61.9 31 20 22 15 35 16 13 0 8 21 lO 5.1
0403 62.5 8 5 9 4 11 3 2 0 0 I0 Ii 1.7
1005 62.4 40 19 27 5 21 Ii 16 0 4 17 ll 7.1

010562.7 26 14 19 12 19 7 8 3 29 26 5 4.1
050362.7 20 14 19 12 19 8 5 i 21 76 9 5.I_

_0506 64.3 29 25 19 I0 17 9 6 0 35 68 9 5.0
0104 64.5 24 22 13 I0 18 i0 14 i 9 1O 9 5.0

i001 67.3 30 II 8 4 23 8 5 0 0 25 8 7.9
o _ 0511 68.9 34 25 22 14 36 18 I0 0 23 26 5 3.4

050269.0 19 12 lO 9 22 12 6 O 4 18 13 6.5

0008 70.6 53 29 41 2! 39 22 Ii 3 19 36 8 6.2
o_ 1003 71.1 31 13 26 12 33 16 5 8 4 21 8 6.2

000672.8 54 _3 30 22 38 27 17 3 6 32 II 7.0



reactions than did respondents at the other 2] sites. _urther-

more, it appeared that reactions at these three sites resembled

one another more consistently than did reactions at other sites.

It was therefore hypothesized that these three sites were dis-

tinguishable from all of the other's. If this hypothesis were

true, and if enough inEormation about reactions to noise exposure

greater than 70 dB were available to permit stable estimates,

then a distinct upturn in most noise reaction curves might be

evident at Ldn values in excess of 70 dB.

To test the hypothesis that 70 dH(A) on the Ldn scale represents
a critical level at which the relation between sound levels and

noise related reactions are intensified, a number of statis-

tical tests based on the binomial sampling distribution were

devised. Three groups of sites were formed: Group l, with a

mean Ldn of 71.5 dB; Group 2, with a mean Ldn of 68.4 dB; and

Group 3, with a mean Ldn of 63.6 dB.

As an inltia] test, seventeen measures of nuise reactions were

considered. These measures, derive_ from the social survey

data on a site-by-site basis, appear in the leftmost column

of Table III-15. Part A of Table ITI-15 contains scores for

ten measures of the extent of noise reactions (e.a., percentage

of respondents at a site whose sleep was ever disturbed by

neighborhood noise during the previous year). Part B of Table

III-15 contains seven measures of the intensity of noise

reactions (e.g., the percentage of respondents who were highly

annoyed at having their sleep disturbed.

_he three sites in each of Groups 1 and 2 allowed nine inter-

comparisons for each of the ten extensity measures and seven
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TABLE III-15

NUMBERS OF TIFFS GROUP 1' VALUES DIFFER FROM GROUP 2* VALUES,
AND QROUP 2 VALUES DIFFER FROM GROUP 3_ VALUES IN THE PREDICTED
DIRECTION ON MEASURES OF NOISE EFFECTS

PREDICTED DIFFERENCES

GROUP i re GROUP 2 re
A. MEASURES OF EXTENT OF NOISE EFFECTS SROUP 2 GROUP 3

think neighborhood nolsy 9 1
% ever annoyed with neighberhood 8 3
noise

believe health affected 8 2
ever interfered with listening 9 3
ever interfered with talking 9 6
ever disturbed sleep 8 6

Z ever'startledOr frlgh_ened 9 3
ever kept windows closed 8 9
complainedto an official 6 2

% thinking of moving because of 9 O
noise

! Total predicted differences 83 35
Percent of 90 possible differences 92 38

Number of tied dlfferences 2 8

B. MEASURES OF INTENSITY OF NOISE EFFECTS

% think neighborhood very (or extremely 9 4
noisy

highly annoyed with neighborhood 7 3
noise

% highly annoyed with listening in- 6 5
terference

highly annoyed With talking inter- 6 7
ferenee

_" _ highly annoyed wish sleep die- 8 2
turbance

, % highly annoyed with startle or fright 8 3
:'_ _ highly annoyed with keeping windows 8 7J

_i closed
_; Togal predicteddifferences 52 31

Percent of 63 possible differences 83 49
Number of tied differences 2 4

*Group l: three noisiest sites, mean Ldn = _1.5 dB
Group 2: three next noisiest sites, mean Ldn = 68.11 dB

Group 3: three next noisiest sites, mean Ldn = 63.6 dB

• ! -59-

I

b



intensity measures, for a total of 153 intercomparisons. The

number of times the values of these measures for each of the

three noisiest sites (Group l) exceeded the correspondin_

values for the three sites immediately below 70 dB(A) (Group 2)

is tabulated in the middle column of Table III-15. For each

of the 17 measures, Group I values exceed Group 2 values in

six or more of the nine possible pairings. This finding

establishes that reactions to noise are stronger in Group 1

than in Group 2.

i A second test was devised to establish a discontinuity or cri-
i

tical level: a third group was created to serve as a comparison

for Group 2.*

The same scoring conventions were then applied. The resulting

scores are shown in the rightmost column of Table III-15.

On measures of extent, Group 2 exceeds Group 3 only three times

of a possible ten, and on measures of intensity, three times

of a possible seven. Although the average Ldn is 3.1 dB(A)

higher in Group 2, noise related reactions seem weaker than in

Group 3.

If 70 dB(A) constitutes a critical level, one could predict that

Group i/Group 2 scores would be higher than Group 2/Group 3

scores. In actuality, for extenslty measures Group i/Group 2

scores exceed Group 2/Group 3 scores nine out of ten times and

for intensity measures six out of seven times. This result --

15 of 17 couflrmed predictions -- would happen by chance alone

*When the seventh, eighth, and ninth noisiest sites were examined,
a tie was found for ninth place. The tie was resolved by
averaging the two values of the pair.
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only once in a thousand times, according to the blnomlal

sampling distribution, The greater disparity between aroups 1

and 2 than between 2 and 3 is also Indicated by the finding

that there were four ties between the first two pairs and 12

between the last two. Ties slay be considered symptomatlc of

ambiguous relations.

It therefore appears that reactions to noise exnosure in excess

of Ldn values of ZB dB differ qualitatively from'reactions to

lesser exposures. In ether words, _he pervasiveness and strength

of people's reactions to noise may grow more rapidly at exposure

levels in excess of Ldn values of Z0 dB than they do at slightly

lower levels. Although the evidence for a discontinuity in

react±ons to exposure at this point is not as strong as might

be desired, it seems worthy of serious eonslderatlon. It is

unlikely that the present data (whieh include few sites with

Ldn values greater than 70) would support more intensive

analyses of this sort, however.

III-20 ReTationshlp Between Noise Levels, Annoyance, and Time
of Day

This seetlon explores the relationship between annoyance and

noise exposure as a function of time of day. The annoyance

informablon considered was the distribution of respondents

who indicated noise was more annoying at one time of day

(Q. 15, "Is noise in your neighborhood more annoying at one

time of day than another?"). The noise exposure information

was derived from continuous dlgltal records o9 exposure divided

into "morning", "afternoon", "evening", and "night" periods in

.accordance with con_aon practice (0800-1200_ 1300-i_00, 2_00-220D,

and 2300-0700, respectively).
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a. Social Survey Data

Seventy one percent of the ever-annoyed respondents (about one-

third of all respondents) indicated that noise was in fact more

annoying at one time of day than another: ]JI%, 2n_, _l_, and

35% thought noise was more annoying _n the morning, afternoon,

evening, and night, respectively. The distribution of number_

off respondents more annoyed at the various times of day

differed significantly from a chance distribution (X_df = 64.6q,
p < .01) because morning and afternoon periods were under-

represented with respect to evening and night.

It would appear from this observation alone that neighborhood

noise during the evening and night annoys people more than it

does during the day. This observation is hardly conclusive,

however, since it ignores the distribution of poodle at home at

different times of day. As observed earlier, there are marked

demographic differences (primarily number, age and sex) in

neighborhood populations during the day and night that could be

equally responsible for the differences in annoyance at different

times of day.

b. Noise Exposure Data

Mean values of four measures of noise exposure (LI, Leq , Lee,
and a) at all 24 sites are shown in Figure III-8 as a function

of time of day. There are no meaningful differences amon_ any

of these mean values between morning and afternoon periods.

All four measures dropped uniformly at night, however: the

peak (LI) by 8.6 dB, the energy mean (Leq) by 7.8 dB, the

minimum (L99) by 4.5 dB, and the standard deviation (_) by

1.1 dB, relative to their daytime values.
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FIGURE 111-8. MEAN VALUES OF NOISE L'EVELS AT 24 SITES AS A FUNCTION
OF TIME OF DAY



c. Relationship Between Social and Physical Measures

Two major observations may be made about the relationship

between the two types of information. First, it must be noted

that the differences in percentages off respondents expressing

greater morning or afternoon annoyance is not reflected in any

gross physical measure of exposure. If these respondents are

therefore combined into a "daytime" annoyance category, the

resulting distribution off numbers of respondents in the three

categories "daytime", "evening", and "night" is highly likely

to have arisen by chance alone (X_df = 1.2, p = .5); i.e., equal

numbers are more annoyed in each time period.

Second, it should also be noted that these equal numbers were

more annoyed during time periods of unequal duration, and despite

the fact that exposure levels at night were appreciably lower than

at other times of day. If annoyance per unit time is considered,

the evening period (only three hours long) produces the greatest

excess of annoyance. If annoyance per decibel of' exposure is

considered, the night period (with levels about 7 or 8 dB lower

than the day) produces the greatest excess of annoyance. The

current data provide few grounds for preferring one of these

viewpoints to the other.

III-21 Differences Associated with Mode of Interviewing

Both personal (face-to-face) and telephone interviews were

conducted at four sites. This section examines some differences

in response patterns observed in the two types of data.

One way to compare the response patterns is to correlate

mean intensity scale values obtained by the two procedures.

-' Figure III-9 is a geometric interpretation of such a comparison.
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Points on the plot are for questions 19-39 at the four sites.

The two dimensional space In which they are plotted represents

mean intensity scale values obtained by telephone and personal

interviews. If the two methods Fielded identical data, all

of the points would fall along the positive diagonal.

The overall mean difference for all data was 0.19, or one

fifth of a response category on a five point scale. The overall

product moment correlation was .73, which accounts for over

half of the variance. Although these comparisons were possible

for only 200 personal interviews and 300 telephone interviews,

it is unlikely that data from larger numbers of persona], inter-

views would substantially change this relationship, beyond in-

creasing precision.

No overall pattern of differences between the two sorts of data

was apparent for substantive questions. The telephone interview

data showed higher percentages of respondents reporting certain

attitudes, effects and noise sources, while the personal inter-

view data showed higher percentages of respondents reporting

other attitudes, effects, and noise sources. To p].aee this

difference in perspective, it should be noted that this variation

was of no greater magnitude than that observed between the

telephone data sites of similar population density and noise

exposure.

III-22 Discussion of Sampling Bias

Cross-lndexed ("reverse") telephone directories were used as

sampling frames at all twenty four sites. The degree to which

samples obtained from such directories are representative of

the communities for which they are prepared, and the degree to
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which departures from representativeness affect inferences

drawn from the current data, are examined in this section

For current purposes, the fundamental issue in assessing

sampling bias is whether the assumption of equal probability of

inclusion in the sample of all members of the target population

(English speaking adults) has been seriously violated The

most likely way for this to have occurred is by systematic

exclusion of certain groups of people; i e , those whose names

fail to appear is the cross-indexed directories for various

reasons In order of estimated size, these generally imelude

the following groups:

I) Telephone subscribers with unlisted numbers.

The proportion of subscribers with unlisted numbers probably

varies widely with population density (i.e., lifestyle). In

some urban areas, estimates of the ratio of unlisted to listed

numbers are as high as 1:3 (Trendex, 1Q76).

2) Telephone subscribers with listed numbers too
i_ recent for inclusion in directories.

{
The proportion of subscribers in this group varies with the

slze and stability of a community Newcomers to neighborhoods

(people establishing households since publication of the latest

directory) and transienLs (people who move often) are the most

obvious members of this group In fact, only 35 respondents

in the current survey had lived at their current addresses for

six months or less

6Y
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3) Non-subscribers.

Telephone subscription in urban America appears to be near

universal except among persons of extremely low income. These

include most notably non-English speaking ethnic minorities and

the elderly.

In addition, a fourth class of people who may be under or over

represented must be considered, for reasons not directly related

to particular sampling frames. These are people who by virtue

of time spent at home or social custom are differentially avail-

able for interviewing.

4) The often or rarely at home.

Differences in time spent at home are most strongly related to

sex, employment, and age: housewives and the elderly are de-

monstrably more available fen interviewing than young and working

people. Systematic inclusion or exclusion of people in these

four groups may produce sampling biases, whose effects on

inferences drawn from interview data are usually assessed under

worst-case assumptions. Thus, it is commonly assumed that all

members of a mls-represented class share a common view opposite

to that expressed by the population actually sampled. If ob-

served differences, after adjustment for assumed biases, are

still of significant magnitude, it is concluded that bias attri-

butable to sampllng would not affect conclusions.

Since the above four groups of people were identified in advance

of data collection aa likely to be under-or over represented

in the current sample, measures were taken to minimize biases

resulting from such deviations from representativeness.

r



For example, telephone interviewing was undertaken in urban

and suburban areas with uniformly high subscription rates. As

recent demographic studies of unlisted numbers have shown

(Trendex, 1976), it is not simply the wealthy and well known who

have unlisted telephones; persons with unlisted numbers are

more likely to be younger, single, blue-collar, modestly edu-

cated, non-white, and have slightly lower incomes than people

with listed telephone numbers. Thus, it appears doubtful that

the target population was socioeeonomlcally misrepresented in

the current study solely as a function of the samblln_ frame.

To minimize sampling bias due to misrepresentation by a_e and

sex, a counterbalanced schedule for identifying potential

respondents within households was used. Had it not been used,

the sample would have included even fewer men than it did.

In most cases, the magnitudes of potential worst case biases

attributable to sampling appear quite small. For example, al-

though women are disproportionately numerous in the present

sample (there are about 10% more women in the sample than in

the adult American population), the opinions of women as a

group differed very little from those of men as a group. Thus,

if the sample had contained 10_ more men, all of whose oninlons

were similar to those expressed by the 762 male respondents,

the net change in mean values for substantive questions would

have been negligible.

Furthermore, it is not clear that over-representatlon of women

in the present sample should be regarded as a bias. As the

data show, women spend an average of 3.5 hours more time at

home than men on weekdays and weekends both. Since their expo-

sure and knowledge about neighborhood noise is greater, their
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opinions about it may be correspondingly more accurate. Simi-

larly, it would be difficult to construe over-representatlon

of long term residents as'a serious bias for present purposes,

since such people would clearly be more familiar with the

local noise environment than newly-arrived res'idents.

Another potential source of bias is non-response. This form

of bias is usually assessed in terms of the percentaKe of

respondents in the sample that contributed data to a survey.

Response rates in excess of about 80% are usually regarded as

good or excellent, while rates below 60% are usually viewed as

suspiciously poor.

The percentage of respondents in the current sample that com-

pleted the 'interview varied from site to site. Table _II-17

contains completion rates averaged over sites within cities.

The overall completion rate (weighted by numbers of respondents

at each site) was 70%. The bulk of the non-completions were

! attributable to failures to contact potential respondents,

i rather than refusals to answer questions.

1
1 Difficulties had been anticipated in contacting a mobile

urban population; however, available resources permitted only

four callbacks at different times of day. Thus, although a

higher response rate would have been desirable (and probably

achievable with greater resources), the 70% overall rate was

adequate for present purposes.
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TABLE III-17

INTERVIEW COMPLETION RATES BY CITIES

CITY COMPLETIONRATE (PERCENT)

Atlanta 78

Boston(Telephone) 74

Boston (face-to-face) 73

Chicago 71

Los Angeles (Telephone) 66

Los Angeles (face-to-face) 76

San Francisco 57

Seattle 70

Washington 70

Weighted mean completion rate 70%
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IV. DISCUSSION

IV-I On the Validity and Reliability sf the Data

The overwhelmlng impression gained from a detailed examination

of the interview data is of consistency. Sizeable correlations

in the directions dictated by common sense are found amon_ all

the major variables (noise exposure, population density, annoy-

ance, speech and sleep interference, etc.). People who

described their neighborhoods as quiet suffered fewer noise

effects and identified fewer sources; people who had never

been annoyed by noise clearly valued the quiet nature of their

neighborhoods; filets of noise complaints thought they lived

in less pleasant neighborhoods; people who thought they were

more sensitive to noise or spent more time in their neighbor-

hoods suffered more from noise effects and were more alert to

noise sources; and so forth. Significant eounterexamples are

absent.

It is also apparent that respondents gave serious consideration

to the questions asked them by the interviewers. Apart from the

coherence and interpretability of the answers, this can be seen

most clearly in responses to the dichotomous (yes/no, qulet/nolsy,

noise/no-noise) questions. Proportions of respondents answering

these questions in the two available respcnse cate_orles are

compared in all data tabulations with proportions that would be

expected by chance alone. If respondents had answered these

questions frivolously or randomly, equal numbers of respondents

in each category might have been expected. In fact, enormous

departures from chance responding are uniformly found in all

cross-tabulations. These observations strongly suggest that

meaningful inferences may be drawn from the present data.
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IV-2 On the Predictability of Annovance

A. Magnitude of Correlation

The strength of the relationships between annoyance and noise

exposure, population density, and speech interference are

among the most striking findings of the current study. The

correlation coefficients reported in Section Ill-18, and par-

ticularly the multlp]e correlations of Table IrI-13, are so

much higher than those reported by other researchers (e.g.,

Tracor, 1971) that they demand closer scrutiny. In particular,

a number of potential explanations for the disparity in size

of correlations deserve discussion.

Perhaps the most fundamental difference between UNS and prior

noise surveys (e.g., Borsky, Io65; GrandJean_ IC73; MIL

Research, Ltd., 1971; etc.) that could account for the improved

correlation is the nature of the noise exposure under study.

Most earlier research concentrated on aircraft noise, while

UNS specifically avoided such exposure. It may be that air-

craft noise exposure is a special case in which annoyance is

either "saturated", or not strongly related to level alone

(cf. Rylander et al., 1972). In the more general case of

urban noise, the relationship may slmDly be far stronger.

Other differences between UNS and prior work readily come to

mind as well. The current correlations were developed over a

20 dB range of noise exposures and a wide range of population

densities, whereas most prior studies were greatly restricted

in this regard, Furthermore, most prior studies were directed

i to discrete (transportation) noise sources rather than the

i entire community noise environment.
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On a more technical level, it seems likely that physical mea-

surements of noise exposure in the current study may have pro-

vided more reliable estimates of esvironmental noise levels

than those available in the past. The selection of inter-

viewing sites on the basis of accurate measurements, the use

of automated instrumentation, the measurement of variability

of noise levels at multiple positions within sites, and slmilar

careful procedures yielded noise level information of a pre-

cision far higher than that generally available in prior studies.

One indication of the quality of the noise measurements of UNS

is their stability over Lime. The product-moment correlation

coefficient between the two sets of Ldn measurements made

approximately one year apart at the 24 sites was 0.SR. No

significant differences were found between measurements at the

same site by t-test (t23 df = .II_. Indeed, the mean difference

in Ldn values between the two sets of measurements was only 1 dBl

Another possible source of the disparity In magnitude of corre-

lation between UNS and earlier work is the nature of the annoy-

ance measure. Rather than constructing an indirect index of

annoyance, inferred from responses to nolse-effects questions by

factor analytic techniques, the current study sought to measure

annoyance through direct questioning. Th_ls, the regression

equation that uses only three variables to account for over 90_

of the variance in annoyance in the present data predicts respon-

dents' self rated annoyance, not a complex structure of assumed

attitudes.

It should also be noted that the large observed correlations

are for measures of the extent of a_noyance in a community, not

for the degree of an individual's beliefs. This measure of
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extensity is quite robust, in the sense that it is insensitive

to the proportion of the population to be predicted. For

instance, the correlation of mean annoyance in a community

with exposure level is only trivially smaller than the corre-

lation of high annoyance with exposure level.

The least likely explanation for the high correlation between

annoyance and noise reported here is sampling error. Although

it is true that the lower bound of' the q5¢ confidence limit for

a correlation off .70 calculated from 2_ cases is only .4_,

there is little reason to believe that the observed correlation

is spuriously high. Too many other relationships in the UNS

data are also very strong and regular to dismiss this one

correlation as a statistical fluke.

B. Prediction Equatisns

Selection of variables to be used in predicting annoyance is

more a pragmatic than a statistical matter. In the current

situation, in which there are a number of potential predictor

variables strongly related to the predicted variable, the selec-

tion may best be guided by administrative convenience. Thus, if

only demographic or situational information is available, the

equations in Tables III-10 or III-11 may be used. If attitudinal
_t

and noise effects information is also available, the equations

off Tables III-12 or III-13 may be used.

Simply because a predictor variable does not appear in one of

these equations does nat imply that it is poorly related to

annoyance. Quite the spposlte may be the case, even though no

additional variance may be accounted for by including variables

F:
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with high simple correlations with annoyance in a regression

equation. This apparent eontradietlon is easily understood in

the context of the stepwise regression procedure.

After each predictor variable is put in a regression, the step-

wise procedure recomputes the correlation matrix, extracting

the covarianee associated with the partial correlations between

the remaining predictor variables and the predicted variable.

Thus, the variance accounted for by each variable in the re-

gresslon equation so produced is strongly influenced by its

position in the equation. If the later predictor variables are

related to the predicted variable in the same manner as earlier

variables, they will appear to account for little additional

variance, even though they may have high simple correlations

with the predicted variable. There are no statistical _uidelines

for "best" or "unique" regression equations under these condl-

tions; instead, one selects the variables of greatest interest

for the initial positions in the equation.

IV-3 On Noise Sources

It is interesting to note that all of the highly annoying noise

sources on a national basis (Table III-5) are amenable to level-

oriented regulation. Mechanical sources, rather than barking

dogs and people talking in the streets, are the major noise pro-

blems in urban America.

Additionally, it appears from the analysis of Section III-17 that

noise sources that do not make a major contribution to the total

day-nlght sound level of a community nonetheless can be significant

sources of annoyance. Manner of use of a noise source (e.g.,

motorcycles), the perceived appropriateness of a noise source,
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as noted by Jones and Galloway (1971) (e.g., emergency

vehicle sirens), and other considerations may influence

annoyance significantly.

IV-4 On Complaints

The incidence of complaints in the UNS data is notably low -

less than a tenth of all respondents had ever complained about

noise sources in their neighborhoods, even though much hi_her

fractions of the population experienced speech and sleep inter-

ference and annoyance. Furthermore, no linear combination of

major demographic, situational, and attitudinal variables was

, capable of reliably discriminating complainers from non-

complainers. A dlscriminant function analysis (a statistical

procedure analogous to a factor analysis in which loadings are
i

calculated for arbitrarily specified dimensions) was able to

i correctly identify only 62% Of all cases as complainers or non-

complainers, a result that does not differ significantly from

chance.

Perhaps the single most important factor that may account

for both the small number and unpredictability of complaints is

the lack of opportunity for complaining characteristic of the

urban noise exposure situation. In airport neighborhoods, there

are abundant opportunities for complaints about aircraft noise;

indeed, special agencies often exist for the purpose of collectin_
complaints and taking action on them. To whom is an urban

dweller to complain about a passing motorcycle, a noisy auto-

mobile on the next street, or a bus? What good would it do to

complain to the police about occasional sleep interference

from a police helicopter? Given these constraints on the

utility of complaint behavior, it would seem wise to avoid
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overreliance on complaint rates as an index of noise impact

in urban areas.

IV-5 On the Relation Between Annoyance and Demogranhic V_riahles

The major demographic variable that is strongly related to

annoyance is population density. Care should he taken not to

interpret this relationship as a causal one, since it is well

known that population density correlates highly with noise

exposure. In the current sample of 24 sites selected in a

manner that would tend t'o minimize the association between

population density and noise exposure (a wide range of popu-

].atlon density sites was purposely chosen for each noise exDo-

sure level), the correlation was 0.55.

Other demographic variables, such as age, sex, and duration of

residence in a neighborhood, contribute little predictahillty

to the relationship between annoyance and either noise exDosure

or population density. Income and seeloeconomic level are

somewhat more closely related to annoyance than other demographic

variables, but not in a causative manner. Income and socio-

economic level are highly related to one another, and both are

inversely related to neighborhood noise levels (as may be seen

in Figure III-5).

Thus, noise exposure, llke other forms of environmental pollution,

does not affect all segments of society equally. It is not

that the ears of the high socioeconomic level respondent_

are more on less sensitive than those of other semments of

society; they simply can afford to llve in quieter neighbor-

hoods. The fact that neighborhood satisfaction is inversely

related to noise exposure but directly related to income

and socioeconomic level suggests that quiet is a valuable

attribute of neighborhoods. As may be seen in Section IIT-10,
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those who are most highly annoyed are net at al] confused

about this issue; more of the highly annoyed found their

neighborhoods noisy and net especially p]easant to llve in,

were thinking o__ moving, and spontaneously mentioned noise as

the least liked aspect of their neighborhoods.

IV-6 On the Relationship of Current Findings te Print Finding_

Figure IV-I plots the relationship (re_ression equation) between

annoyance and noise exposure derived from the current data on

the same axis as plots derived from two other sources. The

upper plot compares the UNS data with the relationship found

in EPA's "Levels Document". The latter relationship was

derived principally from two aircraft noise surveys. It is

apparent that the aircraft noise data greatly overestimate the

annoyance found in general urban noise environments.

The lower plot of Figure IV-I compares the UNS data with a

synthesis of all major social survey data prepared by Schultz

et al. (1976). The curve of Schultz et al. (1976) resembles

the UNS data far more closely than the aircraft noise carve of

the Levels Document. Indeed, disparities between the two curves

in the lower plot are readily attributable to errors of pre-

diction in the two regression equations. The reader is referred

to Schultz et al. (1976) for a fuller discussion of the methods

whereby prior social survey data were manipulated to derive

a composite function.
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V. CONCLUSINNS

The following are among the major conclusions that may be

supported by inferences drawn from the data of the _ationa]

Urban Noise Survey.

i. Exposure to noise levels typical of many urban (non-alrcraft,

non-hlghway) environments produces widespread annoyance, speech

interference, and sleep interference in the American public.

2. The relationship between exposure level and the proportion

of a community highly annoyed by noise is strong and predic-

tively useful.

3. The prevalence of speech interference in a community is an

especially good predictor of the prevalence of annoyance.

4. Population density is another important correlate of noise

exposure that may be useful as a surrogate for physical exoo-

sure'In predicting the prevalence of annoyance.

5. The proportion of the population exposed to urban (non-

aircraft, non-highway) noise that complains about the exposure

is a poor predictor of the prevalence of annoyance.

6. Demographic factors alone (age, sex, income, socioeconomic

level, duration of neighborhood residence, etc.) are relatively

poor predictors of annoyance.

7. The public is aware that noise exposure degrades the quality i

of urban living, inasmuch as freedom from exposure is a com- !

ponent of neighborhood satisfaction, and quiet is highly valued, i

, C ;



8. Noises associated with automotive sources are the most

pervasive sources of annoying noise exposure in urban

America.

9. Annoyance associated with intrusive noise sources may

be related to measurable noise exposure from such sources,

even when their magnitudes are not as great as the overall

exposure levels in a community.

10. There is some evidence that human response to noise

exposure at Ldn values in excess of 70 dB is more acute

than at lower exposure levels.

Ii. Although annoyance due to noise exposure is more prevalent

during the evening and night periods than during the day, the

current data do not support any clear inferences about the

magnitude of a nighttime noise exposure penalty.

12. People of high socioeconomic level suffer less noise expo-

sure and are more satisfied with their neighborhood environments

than people of lower socioeconomic level.
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TABULATED ITEMS FROM SURVEY QUESTIONNAIRE

ITEM QUESTION/VARIABLE RESPONSECODE

2) Respondent's Sex Female-l; Male-2

3) How lone have you lived at your present Number of months
address? up to 887

4) How would you rate your neighborhood as excellent - i
a placeto live? good - 2

fair - 3
poor - _I
very poor - 5

5) What two things de you llke most about Noise - i
living in your neighborhood? Non-noise - 2

First thing: (verbatim)

6) Secondthing: (verbatim) Noise - I
Non-noise - 2

7) What two things do you llke least about Noise - ]
living in your neighborhood? Non-nolse - 2

First thing: (verbatim)

8)' Secondthing: (verbatim) Noise - I
Non-nolse - 2

9) Are you thinking seriously of moving Yes - I
away from your neighborhood within the No - 2
next year?

i0) What is the main reason? (verbatim) Noise - l
Non-nolse - 2

ll) Would you say that your neighborhood ever' Quiet - 1 (12A next)
the past year has been quiet or noisy? Noisy - 2 (12B next)

Neither- 3
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ITEM QUESTION/VARIABLE RESPONSE CODE

12A How quietwas it? (13next) Slightly - 2
Moderately - 3
Very - 4
Extremely - 5

12B Hownoisywasit? Slightly - 2
Moderately - 3
Very - 4
Extremely - 5

Neither noisy
or quiet - 0

13 Have you ever been bothered or annoyed No - 1 (41 next)
by the noise in your neighborhood? Yes - 2

l_l How annoying was the noise in your Not at all - l
neighborhood over the past year? Slightly - 2

Moderately - 3
Very - 4
Extremely - 5

15 Is noisein your neighborhoodmore No - 1
annoying at one time of day than another? Morning - 2

Afternoon - 3
Evening - 4
Night - 5

16 Is the noise in your neighborhoodmore No - 1
annoying during one season of the year Winter - 2
thanat another? Spring - 3

Summer - 4
Fall - 5

17 Is the noise in your neighborhood No difference- 1
more annoying on weekends or weekdays? Weekends - 2

Weekdays - 3

18 Does noise in your neighborhood bother No difference- l
you more when you are out-of-doors or Out-of-doors - 2
in thehouse? Inthehouse- 3

A-2



Over the past year have you heard (items 19-34A) .... in your
neighborhood? (If so) over the year how annoying was (items 19-
34A) .... to you?

-9) Construction Noise

_0) People's Voices

_i)Pets

:2) Airplanes

!3) Helicopters

!4) Radio or TV sets (other loudspeakers)
Response Scale for items

!5) Power Garden Equip. (lawnmowers, etc.) 19-3_JA, 35-39:
!6) Motor Vehicle Noise (buses, motor-

cycles,autos,trucks No - 0

(Items 27-33 emitted if Item 26 Hot at all Annoying - 1
Slightly Annoying - 2

responseis O) ModeratelyAnnoying - 3
!7) Sportscars VeryAnnoying - 4

:_8) Automobiles ExtremelyAnnoying - 5

!9) Small trucks

i_0) Large trucks

!;1) Motorcycles

i_2) Buses

:,3) Constant traffic

_:4A)Any other noises: (verbatim) Outside Mechanical - 2

!;4B) (cate_orizatlen of Verbatim response) Inside Mechanical - 3Outside Human - 4
InsideHuman - 5

! Over the past year has noise in your neighborhood ever (items 35-39)

! .... (If so) considering the whole year, how annoying was this to you?

_5) Interfered with your listening to radio, No - 0

i TV, or records? Not at all Annoying - 16) Startled or frightened you? Slightly Annoying - 2
Moderately Annoying - 3

7) Disturbed your sleep? Very Annoying - 4
8) Made you pause or raise your voice when Extremely Annoying - 5

talking in person or on the phone?

9) Made you keep your windows shut?
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ITEM QUESTION/VARIABLE RESPONSE CODE

40) Have you ever complained to anyone in No - 1
an official position about the noise Yes - 2
in your neighborhood?

41) Is your home air conditioned? No - 1
Yes_ room - 2
Yes, central- 3
Yes, eva-
porative - 4

42) On a typical weekday, how many hours do Number of
you spend at home or in your neighborhood? Hours
(Weekday - 24 hours)

43) On a typical weekend (Friday night through Number of
Sunday night - 48 hours), how many hours Hours
do you spend at home or in your neighbor-
hood?

_4) Do you feel you are more, or less Less - 1
sensitive to noise bhan most people? About the

Same - 2
More - 3

45) Do you think the noise in your neighbor- No - 1
hood has affected your health in any Yes

way? Hearing

Yes: How? (verbatim) Dsmage - 2
Others - 3

46) How many children are in your family Number of
under 18 years of age? children

51) DuncanScale Rating Decile 0-9

52) Annual Household Income $0-5000 _- 1
5-10000 - 2

10-15000 - 3
15-20000 . l_
20-25000 - 5
25-30000 - 6
30000 & up - 7
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HOW TO INTERPRET TABULATIONS

Rows in the tabulations represent questionnaire items;

columns correspond to response categories found on the ques-

tionnaire. Cells in the matrix arc percentages of respondents

in each category. The mean values for each row are weighted

averages of response categories 0 through 5; the standard

deviations are based on the same values; and the number of

cases is the denominator In the calculation of the mean. Note

that these calculations exclude responses in the "don't know"

and "not ascertained" categories.

Cell entries for question 3 represent percentages of respon-

dents who fall into nine duration-of-residence categories, as

shown in the table below. The mean and standard deviations for

question 3 also are interpretable in the same terms.

CATEGORIES OF DURATION-OF-RESIDENCE

Category Number of Months

0 O- 6
1 7 - 18
2 19 - 30
3 31- a2
4 43- 54

i 5 55-66
6 67 - 78
7 79 - 90
8 91 -I02
9 103 or more

For those questions identified as "Binomial" in the right

margin, Z scores for a binomial distribution with P=Q=.5 are

calculated. The Z score thus reflects the divergence of the

distribution of "Yes" and "No" responses from a chance distri-

bu$1on for these questions.
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Cell entries for question 12A represent nereenta_ee of

respondents in the various cate_orlee who considered their

neighborhoods quiet; those for ].2B are for respondents who

considered their neighborhoods noisy. Cel] entries for

question 34A are similar to those for questions ].o through

33; those for question 34B are for the indoors/outdoors,

mechanical/human categorizations.

For certain questions (e.g., 2, 15, ]6, 17, I_ and 3Ji),

the mean and standard deviation values are not meaningful,

since the categories are merely nominal. For other questions

, (e.g., 42, 43, and ;16) the cell entries are not meaningful

(all zeroes), but the means and standard deviations are directly

interpretable as hours spent at home, or numbers of children

in the household. Question 51 is tabu]ated in deciles oV the

Duncan Scale. Question 52 is tabulated in categories of

J _5000 of annual, household income.
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GUIDE TO VARIABLE NAMES AND CARD FORMAT FOR NUNS DATA

QUESTIONNAIRE VARIABLE RESPONSE CARD
ITEM NUMBER NAME CODE COLUMN(S)

i CITY 00-Boston I & 2
Of-Washington
04-Atlanta
05-Chicago
lO-San Francisco
15-Seattle
16-Los Angeles

1 SITE 00-Ii telephone 3 & 4
90-98 personal

1 RESPNDNT serialnumber 5-7

2 SEX female-I 8
male-2

3 RESIDNCE number of months 9-11

Ii RATELIVE excellent-i 12
good -2
fair -3
poor -4
very poor-5

5 MOSTLIK1 noise-1 13
non-noise-2

6 MOSTLIK2 noise-i 14
non-noise-2

7 LSTLIKEI nolse-I 15
non-nolse-2

8 LSTLIKE2 noise-i 16
non-nolse-2

9 THNKMOVE yes-I 17
no-2

i0 MOVERESN nolse-I 18
non-noise-2
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QUESTIONNAIRE VARIABLE RESPONSE CARD

ITEM NUMBER NAME CODE COLUMN(S)

25 OARDEN 33
26 MOTORVEH (no-0 34

27 SPRTSCAR not at all annoying-I 35
28 AUTOMOBL slightly annoying-2 36
29 SMLTRUCK moderately annoying-3 37
30 BIOTRUCK very annoying-4 38
31 MOTRCYCL extremely annoying-5) 39
32 BUSES JJo
33 TRAVPI_ 41
34 OTHRSRCE 112-113

35 LISTNINT (no-0 44
36 PEARSTRT not at all annoylng-I 45
37 SLEEPINT slightly annoying-2 46
38 TALKINT moderately annoylng-3 47
39 WINDOWS very annoying-4 118

extremely annoying-5)

_I0 COMPLA IN no-1 49
yes-2

dk-8
na-9

41 AIRCOND no-i 50
yes, room-2
yes, central-3
yes, evaporatlve-4
dk-8

na-9

42 WEEKHRS numberof hours 51
dk-88

na-99

43 WKNDHHS number of hours 52
dk-88
na-99

44 SENSITIV less-I 53
about the same-2
more-3
dk-8

na- 9

45 HEALTH no-I 54
yes
hearing damage-2
bthers-3
dk-8
ha-9
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QUESTIONNAIRE VARIABLE _ESPONSE CARD

ITEM NUMBER _ NAME . CODE COLUMN(S[

I_6 CHILDREN numbe_ of children _5
dk-88

ha-99

51 DUNCAN dunoan rat_n_ 60 i
dk~8
ha-9

_2 INCOME _0-_000-I 61
5-1O000-2
10-15000-3
15-20000-_
20-25000-5
25-30000-6
30000andup-7

:: dk-8

ha-9
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'l 10 0,_0 1.1,] 3l_,q _. G.O0 0,00 0,00 O,CO O,OO ,7! 5_*91 Z : -12._ 170 B%_.O_q_l.

%%_ I_E..

: $2-*_ *_.Y O*O0 ?.f_ 5:* * ¢,1_ 3(_.81 5*21 0.00 _*00 *(._ *_7 3.]3 .7) Z_

'_ 13 0.00 _*O_ 53.9_ O.CO C,OC O,OC 0,0¢ 0.03 0,_0 O,OO Z = _1.51 _21 B_O_L

e*$OORC_S''

" _1 Z_.?6 ?_*bl-- l..q_ _*q] 11,3_ 0.37 O,CC 0.03 0,_0 .4_ 2.-03-- 1._ r, -- _Z_ ....

_J ?I _ 3 _.l;' _c.,.-_ 2 12. 3_ _..73 b,2.9 _z.?0 __ 0,00 0,00 _],00 _,T6 1,_5 1,20 i_z3

_? _*0,53 1_*_6 .'*O_ ?,_J3 d.J? E*61 0,00 0,00 ._*t* 1_,, ;,Z 1,_.0 1._1 1(/I

3] _7,7_ 1¢., 3_ 1_,7_ 10,_7 _*_1 5*73 O,QC C,CO O*_O le_, q6 1,_5 t*b_ 193

• *.* CT_VITI*_

i 35 _E,39 _*GO _,37 10,57 13._ ?*(_S O*O0 _.00 0.00 _*3Z 1,:.Z $*_1 2_*

3_ _O_q7 2,_ _' 0.ti _*_1 26,19 IE.14 O,CO 0,00 O*QO *_1 2*L_? Z*O! 2Z5
4 3a _7,Z7 E*17 9,_,9 6,17 1]*_ 7,93 O*OC 0,00 0,00 1,:32 1,31 1,71 _2:,

_IN_VZCUAL _
4_ 0,Oa 77._7 _l._q O*00 0*0O _*00 a,co o,oo o,oo ._ 2 ,= 5.E5 22E _DJ0_I=L
41 O.O0 _3.90 _g*10 0.00 0*00 0.00 0,00 O*00 O.QO 0.00 Z I; _*?0 _ ._8_kC_I4L

q_ o.o_" 91,6'_ ;,.fro o2oo o.'ob------o,-_o o,oo--o,oo ,_ .2_ z- = :f._z _,le ez_oszAt,

t 46 ,e_ 1.51 19;'
_/Z O*QO ZO*l c_ 1;', t_1 l?,.h_ 9,9a _,z8 1*16 Z,3_ 4,51 19,71 2,67 1,50 319



GOLT GERAH_X A_O H[_h ZHC. EP_ 2_ $IT£ SURV£Y

FCPUL_TTC_ O[_ISI;Y = G3000 [5IIES 1C_5, 01_* 05L1, 100I, 1003}

_ _R CFR_E_S • _

0UESTION 0 1 Z 3 _ 5 6 7 8 9 _[_I_ S_Ev C_S_$, uq_[ZGHQQRHOCCtw

O_OG _E*_5 3k.96 3_.1_ a._3 3._ O*O0 _.90 .77 *_6 _*_3 .99 3_5

l 10 0,00 2.06 _1,_9 0.00 O,CO _,00 O,OC 0,0_ .77 7_.58 Z = -?.q2 g_ 8_e_

d

i|

3_-_ 59o_7 5.70 _.66 6.22 e._g 5.1_ 0*_0 I,E5 0,_0 9.33 1,1_ 1,8_ 17_

"_CTIV_Ty''
'! 35 _5,_ 2,_q I_,_ 9.33 I_,13 1+55 O,O0 0,0_ O,OI +5Z 1.36 1.61 15?

I

I +'_NEIVI_U_L''_0 0,00 e2.90 lT,LO 0.00 O.C_ 0,0_ 0._ 0.90 0.00 O,OQ Z = 6.ge 1_3 91_O_/_L

NZ -- _ 17_7 5.Z3 378 .........
43 36._1 11._ 375

4_ 0._ ql*a_ _*60 0.00 O*OO 0*00 O*_O _,00 2.31 *Z6 _ _ 15,03 3_ O_hO_l_L
46 ,73 1.56 3_

5_ 0*0_ _5,05 21,65 1_.17 6.68 3,gO 1._ I*08 6,6_ I0.$0 Z.37 I*SZ 3_1
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130LT OCRAH[K A._D NCH_AII zrIc, (PA 2; 5[T£ 5U_V[Y
R($PON_ttT$ CF AGC • 45 IALL S[TESI

R C S p o X S ( ¢ 4 T £ G 0 P._L_ 6
QU($TION 0 1 . Z 3 _ (; 6 7 a 9 NE_ SOFV CALF-5

'* ; t; ( Z G)_i3GRItCO;j'* *

3 O.G0 *_ 4.34 ;*67 3*91 _*09 ;.67 3.9_ 3,3_ 70.61 ?*75 2.20 &65
J* O.OO 60.23 37*65 22.82 5.D7 2.91 O*OC O.DO .;*; *25 2.23 1.01 6_3

0,00 _*5_ 65*Ek [_*QO D*O0 O,OO D*OC P,O0 11,05 15,55 2 = -17*_k 5_5 O[f_gH Z **L
7 O,OO 9.8a 55,_1 O*OO _.50 0.00 O*OO O,OO l_,_R lB,31 Z = -11,86 _52 91_"!_L

9 0,00 ZO*g3 7_,85 0,00 0,_0 0,00 0.0_ O,O0 _,03 ,I. e Z ¢ -l_*,B_ 673 B_OHIAL
a 1_ O*O0 ,2_ 15,71 0. I]0 0.00 O*O0 O. OC 0,00 ,29 79,E_ Z : -11,G1 13_ B_OMI_L

• 11 O*OC _1.05 30.57 7*_5 O*_D O*O0 0.00 0.00 _IE .15 Z = 8.32 68_ BI!_O_IAL
_2-A *_8 0.00 _,52 _6o67 37.11 1O*O_ 0,00 0.00 .71 *_ _ 3,52 .78 115

13 D,GO 59,01 40,_ 0,00 0,00 OoO0 0,_0 0*90 O,O0 ,15 Z = _.,77 687 8Z_;O*f I_L
lk D,GQ 6,_6 25,6_ 3_*23 ZZ*;Z 8,59 O*OO 0,00 ,36 ,71 3,_1 I,D6 2?5

10 0._0 31.62 .71 3.5_ _1.57 .36 D*O0 0._0 1.0_ 1. D7 2.']_ 1.39 275
• 17 0.00 63ol. 5 k;*a_ 19.22 0.00 0.00 O.DO 0.00 1.12 1.07 1.85 *7Z Z?;*

19 61,21 14,59 8,19 6,76 6*05 1,7_ 0,_( 0,00 0,0_ 1,42 ,8_ |,5_ 277

..... rr
•. 21 2_.33 23.13 lZ.A1 Q.Z5 1_.8b 5.15 O*OC 0.00 O*O0 1.12 1 * °.c_ 1.71 277

22 2B.63 36*79 15.30 8.90 5.31 1.02 _0_ O*O0 0.00 1.7_ 1.25 ;.lC; 27_

/. 2_ 59.43 "]_*;k 5".3_ 2._5 8.90 _*27 0.00 0.00 5.00 1.7_ .95 _*51 276

_J_'J 25 50.1_ 3Z*71* 5.05 k.63 3*_E .21 O.GO 0.03 O*_O 2.1_ .7_ $.0_ 27_

;_ 3_.52 15.30 9.5_ 5.6_ 11o7k 3*21J g. D0 0._ t._2 1_.15 1._.3 1.61 ZZ_
• 28 11.03 2a.11 11.55 11.23 12.41 1._ O.O_ CoO0 0.oo 17*79 1._3 1.35 231

30 Zb*33 24*56 B*qo _°�D 9o25 3*Z0 O*_C 0.0_ O*O: 1a.8_ 1.50 1•5| 22_
31 15.66 11.95 5*E! 12.16 21.00 8._ 0.00 0.0_ 0.00 17.79 2*;.1 1.7G 231

33 2_.;.7 22*_2 10.32 12*10 ?*a3 1.07 O. GO 0*0_ 5*OO 17.75 1._1 1.40 23_
34"& 62*99 3.20 3.5_ 3.5_ 8*19 3*ZO 0.0[ 2,85 0.00 12,kE I*_Z 1.80 2_,_
_Jk*O 0.00 0.00 $_.95 1.07 3*91 *]S 0.0[ _.OO O.OO 7q*22 2*kq *B_. 57

**ACT:V;Ty**
35 60*85 3*Z0 _.51. 8.|5 12o16 5.31 O*Ol: O.GO O.GO 1.(.2 1.23 1.73 27?
36 6t._5 _.4__ 4,1(* 6.76 9 ._9.6 4.27 o,o[ O._qo e.no I_T_? !._0_ i._3 27_
37 _,75 4*27 9,61 _*5_ 17,_ 9,96 0,0( 0,00 0,00 1,07 1*72 1,91 275
36 73.31 6*?& 6*70 2.;.5 5*6; .71 O*g_ 0.00 O.G0 1._2 *E_ 1*30 277
39 5E,1_ k,_3 11.03 SO*3Z I _.i*_ _*._? 0,_ 5°DO ,21 _*G2 1.3_ i*_R 275

_ HOZVIDU_L _
40 0;0(; 78,29 21.00 O*OO O,,3a O*DO 0.0¢ O*OO O.DO ,71 Z = 5.26 279 9_qOHI_L

. 41 O.OG 6S*?g 30.90 0*00 O*O_ o.oa o.0_ _.oo o.o_ .2_ Z = 9.g3 _6 8Z_[H!_L
; 42 ;0.36 6.o---_ 6;'1
i 4_ 39*25 1[I.62 655
' 4', O.DO 35,43 45*20 19.33 0,00 O.DO 0.90 D*D_) t*l_O .4_* |*8£ *22 6?;*

i 45 I;.00 9_**12 4*2Z 0.00 0,00 0.0"0 0.0_ 0.1)0 °55 *_ Z E 23._? 6_1 BINOMIAL

46 .41 _+09 675
51 1*91 12.21. *_2. 6.68 3.82 9.70 10*I? 13.83 18.25 23.0r_ 6.Ik z*gq 62q
S_ 9*Oo 22*53 1_*2_ ;_.53 9._9 ._._G 2.47 3.05 5,3a Z1*37 z.6q L*6S _01



DOLT DERA,_EK At_D II_XfIAH II;C. £PA Z_ $[T[ _URV£Y
R[SPQ_iD_.HTS OF _GC ._ _0 (_LL $rT_$1

tl_M_ OF" _E_tJ_EI_T_ -" 61_

RE_POHSE C _,T FGO_TE_
_ Q_JL_ r zol4 0 _ _ _ _ 5 6 7 B q _: _ C-' _

_ _0_ _ _.0_ 0___0 0 ._1 0._00 _._ 0_00 o_ tL._o I_,_ _,_ _ _ _

.l
t b 13,00 8.7_ 7k,27 0.0O 0._0 0,00 0.00 0.00 9,_6 7._3 Z _ -17.80 5[] BI';_I t-L
[ 7 o.oa J_,3_ 63,_7 0,00 Q,o: Q,00 0,00 0,00 12,6z ?.77 Z = -13.07 _ B_ !_3"a_ _ L

i 9 Q,Gg 31,3_ _5._ O,Off 0.00 0.0_ _.00 0.00 1._2 0.00 Z = -8,_2 60J BZ!;_.'_| _L

j _0 0.00 Z._7 Z_._,8 0,00 0._0 0.0_ 0.0_ O*O0 *_ 68.77 Z = "11.?_ 1_9 9_!;_1-':.

1t O.00 _, _, 3b,89 7.7T _.00 G*OO _.0C 0*03 0,_0 0*00 Z = _.77 _td 9['10_Z-' L
"* IZ-A .Z9 0,00 8.77 51.17 33.3] 6._3 0.0_ 0,00 0,0= O,OO _.]7 .76 3_

i 1_ 0.00 _*.0_ 2'_, El, _,EI 21,36 _1.11 D.OC 0,00 0,0_ 0.0 _. 3._._ 1.05 3_'g

16 Q.OO _,;_. _3 1,17 7.05 k8.5;* °_8 0.G¢ 0,00 _**]_] °Z_ E,62 L._,8 3Z_

l 17 _,OO Z_,2 _, :[5*67 31,67 0,00 0,00 0.00 O.O_ E._ =58 Z,03 ,79 3_118 0.00 '*._§_Z_ Iq.88 6_.zo 0.00 O.O_ o_,+_L.__O • 0_ 0_ ._9 21_51 .7_ z_t

! 15 (.5.78 ]0.23 15.20 5.65 JE.5? 5.26 _o05 0.00 _.0_ .29 1.t*7 L.E_ 3_1
' EO 25.15 2_*51 19.30 15.79 9.]_ 7,3_1__0*00 0.04 O.O_ .Se 1_-_ _.J%_,q

2_ 23*3_ 19._8 19o30 13,1_ _6,37 7*31 D,O0 0*00 D°O? .'_ 2.01 L*61 3_._

I_I 22 _0._E 27.,'6 13o71. 4,77 5,85 3.2_ 0.00 0.09 .29 *_ 1._2 1.38 3_0
23 _*¢).;2 2_,27 11.70 _,z6 _.Z_ 3,_1 0._ 0,00 0.90 .5_ 1.03 1,37 3_:

to', 2_--'5 E= 7_--i 5 .?,) 9"_3"_----7_8 _ 5:56 3,51 o.oe --0.'0: 0,00 1 ,-1-7 .5_ 1 .'*_, 3_
O'_J E5 65._0 1_,88 E,z,_ _*°39 E.63 .2_ 0,9_ 0.00 0°_9 *_8 ._# 1.G1 33_

Z_ 11.70 11.T0 19.59 19.85 _5._ 19.53 0,12_ 0,02 C,:_ 1.17 2.E p, I._Z 33_

2d 13._.5 21.35 16*67 ZO,;*T 13.16 _,°97 0.0_ 0.00 0,00 9.9_. Z,I. _ 1*_,6 30_
Z9 38.8_ t6.37 11.70 I_. _17 5.85 _*,0_ O,I;E 0,90 ._9 9.9 _' 1.]/: 1,5E 307
30---_J00_: _1.70 8._e 12 ,'_Ze _._ 9.35 e,oo 0.0o .19 1o. _'3"--1.51 z.e_ 30_
31 2E.. 3_ :tk*33 11,87 1],1.5 1_*.62 t_,'_8 0,0_ P°O0 O.gO 9,_ _' E,a| 1.72 _0_
3;_ k_._l ]_;. 30 7,B_ 7,69 4.68 _.*30 D. GC 0.0_ 0._0 10*23 1.10 hl, B 307
33 35*b7 17*24 11._*0 17*2_ 9.06 3.51 _7,00 0.00 0*09 10.0;[ I*_ 1*59 305
3_'A 57.60 _,Z& k.6_ _,_] 7.0_ 8*40 0.01/ 3*Z_ *19 7.02 1,37 2.05 317
3k-B O.D0 5.00 _9°59 1*75 3.80 *88 O,Da 0_09 0*00 73* ¢)O E,_G ,_ 8_

**_CTIVITY" •
i '3_ _4.97 2*3(* 9.36 10*_;3 16.67 5*85 0,00 O.O0 0.00 *2q 1._,9 I,_1 3_1

36 51.46 k*39 I*_e 7._ z6,37 10*_E 0*00 0.00 0*0_ .Sa 1.E_ 1.9_ 3t._

38 55.Z6 3*Zz 9.65 %36 15,_0 6*k3 0*00 0.00 0.00 .8_ 1*_5 1.80 3_
3_J 45.91 Z*63 8,18 16*D_ lk.q! 11.11 D*l_O 0.00 O,OQ *R_ 1.85 1.90 339

, -*-z_i'0_-Z'0-u_--,
40 5.00 _Z.16 17.5(* 0,00 5,00 0*00 0.00 O.O0 0.00 .E_ Z • 6.47 34_ aIKO_Z_*L
(*1 0*00 7_.|_* ES*/O O,DO O,O0 0.00 O.GO O, O0 0.00 .:L6 2 = 11._5 617 B_*ICH_L
41 15,3_ 4.86 6T5"
43 32,29 11.4? 601
4_ O*QO kO°78 _9,45 14*16 0.00 O.OO 0*00 0.00 ,(ll .81 1.87 ,83 808

46 .% 1,3_ 5_9

t 51 .1_ ;r-l'7 O.DO S,A/ 3,02 8*36 5.95 55.52 1_*.95 37.;'2 6.93 2.75 _62
_Z _."0_ ] ,r • _,8 _0,'?]. z_,rb 11,43 5.3_* 2.--to J;'o_ 6.-_ _.T4 _*41 ' L*(*9 5z_



BOLT BERANEK AND N[Wh*IN ZNB,

O[FFEREr!GC H_TR_X OF RESPONOENT5 OF _GE 1<-35 - _45] FOR ALL SITES [PA 2 t* SXTE SURVEY

'T 4 _--P o N S _ c _ T K_ _ r I [ _

"]. elNE x G_OC,_HOOOo * h
:F

-3 0,00 2*gB 20.9++ It+*3S 9.7_, J.Sq .85 -*(]J -._,3 -91.91: -3.gO ,I,L+ ;,q

'i 1, O,OO -6,61 6.53 1,29 ,16 -I,29 O,Q0 O. O9 *09 -,1] ,O+, -*_g **

0.00 1.L9 _+._3 0,0_; 0.00 0,00 0.0¢ O,Oa "1*gg -7,++ :+ Z = -*0;+ B Ze_,HI ,_L '0*00 6._,6 7o_9 9,09 O,OO O,9O OoOC 0°90 -3,37 -1 C. Sr_ Z = 1,79 9_ _SH!_L _;
I 8 0,0_ _,17 11*96 O,OO 0.00 0,90 O,O+O 0.90 -¢.56 -_1,_ 7 ? "- "-_-_ .... -'L--:
; 9 O*O0 10,++6 -9*90 O,DO 0,_ O.G0 D,O_ O.O0 -*£*? -*15 Z -- 9*99 8 I'13'1X ."L "

, 10 0,00 1,97 _,_1 9,00 0,00 0._0 OoG_ 0.00 .t? -1C°85 Z = -.35 _/+[ _L i

11 0,00 -5,71 6,_Z -,2_ O.O0 0*00 O,O0 0,00 "°19 -°IS Z = -3,99 9Iri_._L
12-A -,18 O*O0 _,99 _,50 -3,51 -3°5? OoOO 0*0_ -.51 -or*8 -,19 -.0_ i"

4 13 O*OO "_,51 1_*90 O,OO 9*00 0,0_ O,OG O*OO 0,09 ,09 9 = -7._+7 9It;O_Z+_'.L-

19 0*00 -3,06 _,30 2_,33 3_+_+0 -9_7 9_.O.O p.90 -1,03 -,7__ .,_ .,Og
4 1_ 0*00 _I*Q_ *_ -1*9_ -l_,OJ ,95 O*OG O.O_ 3*JZ -*Te -,3_ *Og

17 D*OO -_,21 -_,17 1_*65 O.O0 a.oo 0,0_ o,OG I°_1 -,_ ,17 ,05
•a 1_ 9.00 -7,8_ -5,0J 16,65 o.Oo Oo_OC___o. 0 f 0._0 -.7_ -1.13 °99 -.08

"* 90UR_Eg**

19 -_,_9 -_,316 7.0_ _,_9 6*92 ]*_9 0*00 O,OO 0,09 -_°13 ,61 ,39 i'

l_ 20 -_°99 -6.31 5,42 6.1_ "9.?_ 1.97 O.O_ O.OO O°OO -.13 *_ *Op
• ZL -Z *0_+ -3.2=* -9ol, g -*_8 O*OC 9.00 0o00 -*_+, *(]E -,09

53 ! 6,45 3*9X29 11*93 -] 1.11 _+ -L.96 -,_ .51 9,19 O.o0 0.00 *2_ -Z+I_ -*93 *_9 +;

/_ 23 10*&3 -l_,to -,09 1,TO 1,70 .6_; _.o( 9,00 -.3_ -_.$q ,Co ,18 :
2 I+ -_,7T. "1.65 £+.92 5.0_ "3*3_, -.?B 0*0_ 0.90 0*00 -*_1 ,0 <+ ".0_

"q .! 29 15*32 IJ�,_G *39 --oZ++ -*9_ -*4_ O*O0 O*C_O O°_O -1,9_ -,90 -°05

t 27 10,91 -l*+J+ +. -3.5_ J,O_ -.93 1*_*_ 0,00 0,09 "*_r "_*_X "*XO ,[P9
. 29 Z,_ -_+;; _.98 E++_] .35 &,59 O*O0 0.0_ 0._0 l--7*89 ,9_ *_1

29 6o8_ -1"l_6 _*0_ 7._a *87 3_38. O*OC O.Ot] ,9_ -8*51 *]O *33
35 6.7_- -: o *,_9 3,95 _--]_ 6*15--0.00-- G*_J: .2:1 -8._3 *40 *3;P

i 31 10*6£ " _2 J,9_ *_'9 "6 • ]:_ -°0_+ 0.00 9,00 0.00 -?._, -,+,0 *03
"1 32 -1*07 -2.77 4,36 Z.<_++ .7_ 3,6? 0.0_ 0.00 0*00 -7*58 .95 .31

3_,-A -S*J9 Z*06 1*1Z _,97 "1._7 9.9_ _,00 ,9_' *59 -9* 6£+ *3_. .1_
• 3_;° 8 0,00 0,00 k.66 .&g -,L| *_2 0*0_ O*O0 0°0_ -9.71+ .,93 *00

:_ 39 -5.9_; -._6 .8_ Z°_+ _..;PI ._I 0. oo 9,00 O.{PO -I.13 .56 .oe
36 115,0 <) 1*+S"J *?9__L* 13 6 ,_q ++ 6._ 0,00 9*90__B.00 -_*15 .63 *30
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_ |_q_ _3,_ _,q3 q*og 5,07 3*07 O°OO 0,00 ,2t tT.5]' 1,23 I._1 ErE

3? _8,_2 lq*]E P.71 _,71 _,_3 3.|7 a.QÜ 0.0_ 0,08 11,_3 ._3 t._ o_O
--3i"--_,_$"----16*81--'-'[O'.kT"--IZ,7_ .... 7,&l---Z,_e ......0.00--_*C8 " O.O_ 1],6_" 1.42 " 1,5_ " @17 .............

3k-& 61,61 _,I_ _.23 _.86 G._5 _.71 0.00 2.85 ,11 I_*0_ 1,I_ 1,91 850
_-B G,O0 _O0 |6.qi IzG8 3,?0 ,7_ O,OO G,00 0,00 77.17 2._9 ,B5 _b * .

................ _,A_TI_ITy. V ...........................
_ 60,57 _*_6 e,_5 9, B3 1l,_5 5,[B 0.00 0.00 Q.BO t.Z7 I*_ 1,7_ 93_
3_ 5R,5_ 3_kq 8,_ 7,61 12.37 7,_1 0,00 0.00 0,00 _.4_ 1._ t,B_ _2
37-- --3q,/5------l,3q -----_.6_ ..... 8._-**'_1,_6--[5.12 ..... 0,00 .... _*QO "" 0,_0 "" L,_ 2°15 1,9q 9_0 .............. ,
_B E3e_ _.33 a*_q E.kS ll._ 3,EI 0,00 O,OO _*O_ I,EE i,06 I+61 9_2
]Q 5_,33 ],17 B*77 I_*EE 1k,_7 7,_3 0.00 0,_0 ,_ _._ 1,_6 1.8_ q30 .

40 0.00 7q.70 l_*_k O*OO C*OQ 0,00 0.00 _*OO O,q0 ,95 Z = 6,06 _]7 BI_ONIAL
EL O*_B 6q*_E _0,55 o.oa o,oo 0,oo 0. oo o°oo o,o0 ,_t Z = 11,fl! _k OINQ_IAL

.... k2 .......... 17.03 _,C6 q33
kl 36.26 11,G3 918
_ 0*00 _2,_6 _8.16 _T*C6 0.00 O*OO O. CO 0.00 $.5q .63 l*_W ,78 _25
_5 d;_O-_7;_3--lO;a_---- Q;O0 O;OO'--O;_O .... 0_00 0,00----".1_59 ....... O,O0 ...... Z -= -_3.76 "--9]I--B_OH_A_
kS *q_ l*_q 915
St t.49 R*pG ,It &,_9 3.7_ 7.67 8.56 t2,36 16,_S 35._; 6.7_ Z,S7 87q

---'5_ ...... O*qO " lq*O3'" 16.60 _0,30"--'1|,_ ..... _,29"---- Z.75 ..... ;*_3 ...... 5;1_ "' 1;,6_ _,9_ " 1,6$ "'758 ...............



qOLT BEQAN_K AN_ IIFHHAN Z_C* _ 2; 5ITE SURVEY
I qIFFER_NC£ HATRI_ OF _U_STIO!J 13 (_ATCGORY I - _AT[C_y 2) FQR _LL S_T£S

................. "''T ............................................................................ _.

R F S.P.O_IS C C A T E C n R I g S
-"Q_EsTI_N _----" _ ..... _ 3 _ _ 6 7 e e M_aN SOEV-'CASCS ....... .

_N_IGH_ORHOOO'*
? O,qO .75 ",&_ -,11 OoOO O,OO O.OO O,O0 0,00 Q.OO -,G! -,00

0*q0+-+--%1;33 +'- L_,_"_-'-,p5 -- ".6_ "-1*60 " 1.33 _-._ ,05 8,53 *S& -.15 .......

a 0,_ -_*63 -_3,10 0.0_ _*CO Q.CQ O*OO O,O_ 1_*_5 16._5 Z 1.5_ 9Z_O_I_L

, 10 O+OO "1.9_ -h*_Z O,_O O.O0 0.00 0.00 O+O_ ,t_ [9+7P Z ._ E_Q_I_L
'+NOI$£'+

t! O+OO kO*'_"'_l,33 ........ .5_ ..... O,O0--'--0_00 + -o*o0 .... 0,00--+-_bI--'+'_.I[ ...... Z = Z?.8[---'T----QIh_IAL .....

tz'q.__-+?_, O.OQ ?_.00 1_+3& -Z6+5_ -10+3_ OoOO G+OO ,?fi O,OO -+6_ -.%5
13 O.QO _O0. O0++_O0.OO ...... O.OO +_ O.OO ...... _,CO .... O.OQ ----O._O-- O,OO ..... 0.90 _ " Z =''63._L ....... B!'hO_L .....

$T 0,00 -_1,2q -_D.70 -Z_*6_ O._D O,O0 0._0 O.O_ -_,_Z ".9_ "1.9I ",7_
__1___ O+_Q ++_t,Ok .._3.?_ +_-5_*Z3 _,OC O+Og O.OO O+OO -,G_ "I.0_ "Z,3_ ",_1

--" _ ..... -_,T_ ""_[,I_+'-L[6,[7 "''t1,10"-''l?*_" "+" -_.3_ + " 0._ ++ O,O_ • Oo_O" -_+06 -2.OO -I+b7 .............. !

_3 -_1,1_ "_,87 "11,_2 "_,gT -6,Z_ -3,_9 O,OQ " O,OG -*3Z "_,_9 "1,t3 "t,3_

Z_ -1_+_ -2S,58 "15,01 -tf+6_ -1_,_7 -_,02 OoOO 0.90 0+00 -tZ,tt -1,9B -I,_$
_q -]_,9_ "_3+_6 -9+&3 "9+Q9 "5.D7 -_,_7 OoOQ O*O_ -*2L -t3,5| ' -1,23 -1,_

3_ -kfl+5_ -|q, 3_ -5,71 "5,71 "_.2_ -_,1_ Q.OO _+OO O,CO "13.3_ -+9] "L,3_
" 3] .... -_L_++'-1_.65- "10._7 "_t_,79 -"-7,6$ "'--3._8 .... O.OO -"O,_O "T _,_0 -%3*fl_ - "1,_2 -%,5] ..................

3k-I -61+63 -W+IZ "_*Z_ -W+B6 -6+_5 -5,71 0,00 -_,_5 -,1[ -tg,0k -t,1_ -t+93
]_-O O,q9 O,_D -i&.gt "[,_B "],70 -+7_ 0.0_ 0,_0 0.00 -77,%7 -2,k_ -+_

3_ -6_+5] -_33 -_._q "E,_5 "11+_2 -3a01 O,OO Oo_O O,O0 "1+_8 "[,06 "t,63
3_ -5_+3] "_.17 -e,T7 -tl+Rk "t_._ -7+93 0,00 _,00 -,_$ -_+_ -1.66 -I.B_ ....... •

+,INOIVIO_AL H ..................................

_ __o,0o t, ll -1,_5 0,00 ..... O.O0 .... _tO0 .... O,CO _C,oO+. ,16. . ,16 • Z = _,7_ _IhO_I=L

k_ 0*_0 t*R_ 3._8 *_*1_ 0,00 0*_0 O*OO O,GO *07 -,O8 -*_7 ",0] !



I BOLT _E@ANEK AN_ NEWMAN i_;_, EPA 2_ SITE SUaVEV

J _d_TI_h I_ - rATE_,IPIES _ A_O _ {:LL SITES)

ON Q • _L L 2 3 4 5 6 7 B 9 NEAN S_EV C_SES _i

" II i 0,00 _0,_ 7_,3_ 3_7_ 0°00 _°00 0,00 0,00 0,00 0,0_ Z = -9,1g 293 _INO_IA6

18 _,00 _n,07 20,07 59,$2 0,00 _,0_ O.O0 0,30 ,3S 0,_0 _,_0 ,BO _6
19 EhEl ?,9_ lO,3B a,30 l_._ _,_7 O,O0 0,00 OoO0 ,_ 1,_7 1,77 _B7

r_ 21 _3,_3 17,30 ll,7_ 7,_$ _,30 13,15 0.00 0,0_ 0,00 35 2 35 _ _B

_b . lE,¢b It,O? g,O0 13,15 3£°E7 17,_5 0.0_ O,CO .35 3,_6 3._ I.b7 _7_

_7 35,6_ 13_*_ 3,_I q,bg |7.30 _,b5 O,OD 0,00 °_9 I0,73 1,@_ l*B? _56 _'

30 E8,03 16_46 5,5_ 9,6g )6._6 II,_E O°_0 O,_0 0,0,1 12,11 _,0_ 1.57 _

3_ _°q3 17,b5 _o_ S,19 5,H_ _,b_ 0,00 0,00 0,00 II,_7 1,0_ _°5_ _57 "_
33 31,83 ISSUE 6,57 12,_ 0 |5._ _,57 0,00 0,_0 O,GO ll,?b 1,_ h7h _5S ;'

0,00 _,00 17,¢5

36 $0-'_'7 3,81 7,g7 _-5_ lg,Tg 13,15 0,00 0,0O 0,00 ,3S 1._9 _,0_ _BB
37 2_.6_ _ik2 _E7 7e_ 31,_] _7,65 O,O0 O°OO O.GO *_9 3.07 l,_[ _87

_0 _*00 6q_O 30°_5 0.00 O,00 _.O_ 0,_ O°_ 0,00 ,35 Z _ 3 3_ 2_8 B_N_HI_L

_1 0,00 70,21 2'|,79 O.OO 0,0_ ,3,0_ O,QJ Q,_ 0,00 O,O0 Z • 6,91 2g_ _II,OHIAL
_ O*O0 O*O0 0*00 0.0_ 0,0_ h,O_ 0*00 0,0_ 0,00 0._0 l?*_q B*I3 _qO

_$ 0*O0 75*00 _},_9 0.00 _*00 3,00 _*0_ 0.00 1.71 0,_a Z : @,@1 _7 BINCWIA6

.............. _w ........



il_ __ ______ __.___ ______-__-L___m L__._.......... ;

h

ld 0_00 _]._6 _4.66 51_0 0._0 0,_0 _,0_ 0,00' ,_b 1,52 _,31 ,81 . 6_
I_ 54,95 I_,00 11.7_ _.52 6,_ _*_g O,CO 0.00 0,00 1.37 1=05 t*_ _'_

_ ._eSOUREES*?
20 30._4 _,2_ 1B=$7 11._7 6*39 2,13 0,00 0,00 O.O0 1,37 1,40 1_32 6_8

|
3 _b l_*q2 16*8_ _l,g2 _I,I_ _b,2_ _*_1 0=00 0,00 *30 ,;*ll 2_I l=_ b_8 LI

;:__.___ _ ._.___,. _,o____,_, ,.____,.. .o.oo.___.oo_.oo--_'._.... "'---"'---"-- ---7

3_ _7,95 _0,09 b_O9 5,_ 3,50 _*_ O*O0 0=00 O,O0 1_.31 *_ 1,Z9 5_3 _;• 33 36._ |7*50 t2,18 1_,79 _,_6 1.63 0,00 0=00 0,00 1_,_ 1._ t,3_ 562 r';

_3_'d 6,00 g,_O lb,5_ ' 1,67 _._ *&_ 0.00 0,00 0,00 79,0_ _13_ 176 _36 _

.L. 35 _6,67 3,20 8.83 _9_ 7.]1 3.3_ 0.00 0,00 0.00 1,67 ,1= 1,53 6_6 _

37 _7,1_ 3,81 10,_6 g._ 16,_9 9,$9 0.00 _*00 0.00 3,13 1,73 I._ 6_3

3"_ 5a,_5 3,o_-'---_o,_1 li.ll 9.5_ _,_7 0,¢0 0,00 O,oo .,83 1._1 1,67 _5
_0 0.00 8%32 |_*_6 0,00 0.00 0,00 0,00 0,_0 0.00 ]*2_ Z • 7103 6ig _i_lONIA_

_i 0 O0 bg _ 2_ 74 OlO0 0,_3 O,O0 0,0_ 0,00 i|l ,3& 7 = 16,77 1737 _NO_|_

_ i_ ..... 0 O0 00_ 0 O0 0 O0 0 O0 0 O0 0 O0 0 O0 0.00 0.00 17,07 S,_l 1707.

14 0,00 3_i61 4_*_0 _,75 0._0 _.5_ 0,00 0,09 1,6_ ,b3 l,_fi ,T6 _7_6
i5 0,00 g6*b8 2.52 O_O¢ C*O0 U,O0 0,00 C,CO ,57 *_3 Z = 3_*19 1731 BZNO_I_

51 a,17 g,_4 ,19 6,06 3,3_ _,93 _,61 13+90 16o33 30,9g 6,17 2,El I_8
52 0,00 17,36 lb,_6 ld,g7 I0,_3 6,4a _.87 3,8_ 6,25 17,65 2,95 1,66 13_s



BOLT B[RAN[_ AND N[W_AN IN¢* EPA 24 SITE SURVEY
DIFFERENC[ MATRIX OP QUESTIO_ t4 tCATEGQRIES 4 ANO S . THE R[STI FO_ ALL S[T£S

h,
_4

_' , _EI_BOqMOOOP_

_,_ .JI,_R 1,@_ 0,00 0.00 0,00 0.00 0,00 _,56 ' _,_7 Z = ]3,_5 BItlO_IAL

U 0.00 I0.77 _*?B O,CO 0,0_ _,00 0,0_ 0,00 -16.I_ =I_,43 , Z • 10,_ BIt4OWIAL
9 0,00 |3._6 "15,60 . 0,00 0,0_ _*0_ 0,00 0,00 Z.33 "*_9 '' Z = )B*Bl _INO_I_L

.... 11 ............ 0 O0 " "-47.4_ i _1 33 " -3,b3 0,00 n,O0 0,00 0,00 -.1! -,11 Z a -2B.76 BINOMIAL Ii_

i " 1_-_ " " *.)D _9_ 9_6_ . 5t.|6 -[_,h_ -L,99__G,OO O,O0 t,_T ,.59___-,_6 .... OZ . !_
_, I2-d ",_ 0,00 -13.33 -34.9_ 28.2_ gl,Sb O,O0 O*OO "*g_ 0,00 .8_ ,Gh ;"
_ 13 0,00 -_1,_ 'bl*3_ q,no 0.80 O*OO 0.00 0,00 n,o0 ,11 Z = -_7,06 8I_QWIAL .,i

w 16 _*00 "_*_1 " *78 2,6_ -1,94 *k? 0,00 O*O0 1,68 -I,S2 .a3 -*OZ C!
_'--Id 0,00 "1,39 "_*_9 ?_61 0.00 , _*DO 0.00 0.00 ".11 "[.52 *0_ -*_ :_

_ 19 -3,7_ -6*Ok "1.3_ -*_2 8.33 _,b_ 0._0 0,00 0,00 -*6B ,4_ *33
...... "3.80 -9,15 .*B*l_ "1,15 1_*0_ 9,_9 0,00 OtO_ 0,00 "l*0_ . ,77 ,_? 5t

-1,7_ -5,53 -_,35 -5.0_ 12,7_ 6 _1 0 O0 0,_0 O,o0 -1 02 5 _5 • _"
5.86 -3,_1 .Seb:___,kO .1; _.05____0,00 O.OO ".1_--.'! 02 ....... *_ .... 1_ ................... _i

. ,15___ 1,_9 .... -*0 -----_l ............ ;
-2,_6 -5,R2 -12,9_ "B*cl la,5_ |3,_3 0,00 O*O0 *_ **_5 *?_ ,_ :t

0,00---- .*_3 r ,?S .... ,29 ..............

30 -_*St "leVI "3,90 "2,03 7*_g 6,55 .0,00 0_00 "*30 "2*0_ *_1 *27 I_!

i 3_ . 1,88 -2,_4 -1,2; -.75 _,33 3,;1 0,00 O,O0 . 0,00 -3,23 ,19 ,_7 _i
33 -5.15 "2._ .5.60 *0_ lO,_b 4,75 0,00 0,00 0.0_ -_,69 ,$_ .3S

34"8 0,00 0,0_ 1,08 "*_& 4,6a *g3 0,0_ 0,00 0,00 "5*g_ ,3_ *_ r_
35 -19,95 "*7? "I,91 2,7_ I5.19 5,9g 0,00 0,00 0,00 "1,33 *_ *;) rt

36 . -12.0B *_ -2,3_ -_.99 10._9 7.97 0.00 0,00 0_00 "1,63 *6? .35 _'i
37 ,2_,35 *1,38 -_,38 -1,48 14._ l_,O9 0,00 0.00 0,00 -I,;; 1,3_ *03

39 "2;*0_ ,4_ "_,65 _,3_ ;5.3_ Io*O! 0.00 0,00 ,69 "1.13 1,07 *]3
40 0,00 -15.t_ |_,99 0.00 0.00 _*00 0.00 0.0_ 0.00 -*_7 Z a "3,I_ 61t;O_A_ _

41 .... 0,00 *_1 ,0_ 0.00 O*O_ 0.00 0,00 O,O0 *.I! *,3_ Z • -9,87 BI_OMI_ ?_q

4_
0,00 0,00 0.00 . 0,00 0,00 _.00 0.00 0.00 0.00 0.00 *1_ -,Oq F;

44 0,00 -7._ -3.76 ;l*I5 0,00 O,D0 0*0_ 0.00 ,11 **_ *lq *33

51 "*30 *30 *_2q _3 1,11 *_3 -_*_7 *3*04 "1.35 *_7 **_8 ,_8
5Z 0.00 3,53 2,33 _1,50 l,Z| °;,76 -,47 ,61 *,4_ -,53 -,_a ",0!



HOLT _EN_h(_ _ND _[_1_ I1_, _F_ 24 SITE 5_VEY
O_STION _ _C_TEGO61FS Ol I A'_ 2 TALL SITESI

GU[$TIO_ 0 l 2 3 ; 5 6 7 S ; MEAt_ $C_V CA$_S

_N_IGMbO_OOU_m ...............................................

b
C.O0 _.3_ 7_,33 O.G0 0.00 0.00 0.00 U O0 _ 7q 13,_0 Z a .IR.Q6 SIT _Z_U:_L

0,00 2_._I 73,_ 0,00 0,00

. *_OISE_ ,

1 11 0,00 _,_6 4_,37 6,_3 0.00 n,O0 0,00 _*00 *15 0,00 Z • .,92 673 B:NC_I_L
"L---.IZ__ -_,0_ r!,CQ.--IJ°Q7--_2,_I 2_*_; ;.b2_--_*O_----O*CO .... .33-,--.33 ..... 3._6 .... *7;-.-301 ............

_I I3 0,0_ .t_ _4.55 0,00 0,00 I},O0 0,00 G,GO 0.00 ,_0 Z = "74 _ _72 8 _;C_%:L

._ --O,_O 6,71-_--32,;9---_4.;J--.--;_._ .... 7*QO .... O.OO----O*_O . - .3_ ....... C.*GO .- Z*_ -- - ;.:; 5_ .......... "_-- 0,00 2;.7; I0.5_ 15._5 _O,_b _h*G[] 0.00 O.O0 2*Oq 'G.CO 3.13 ]._ _7
_; ]_ 3.00 3q*_; ,60 3,73 51,_2 I.I_ 0.00 0,00 2._3 *30 g*7_ 1,;7 6_0
f_,-.--_7-- O.OO 3_.13--_ 1,_3--.21,70 ---0.00 0*00 ..... _.00 _--0.00---_.38 .... .3_ -----1,_7 .... .7_+. 653 ................ "
" Id O.O0 2_,b_ _3.gq 5_._ O,O0 n,CO O,O0 0.00 .60 ,30 _,3_ *E2 _5 "_

I 1_ 5fl,07 12,37 l?.g_ 7*_5 6._ _0_ 0.00 0,00 n,o0 ,;_ ,_6 1,3_ 65_ 13

3;*13 2_,;7 16,10 10.13 7.;5 _*G7 0.00 G.O0 O*OO ,15 1.6_ I,;B 670
:1_ _I _h*_ 29.e_ 16,8; 9,_ 16.2; 7,_5 0.00 O,OG 0,00 .30 I*_ 1,_5 669 'i-

_ 62,5_ I_,3_ 7,30 _,17 b,lt _*_ 0.00 O*O0 0,0_ .75 ,_ 1,35 6_6 "
---25 _h,l_ ---2;.21--- 0,56----._.17_-- -2.2_ .... *;5 ..... 0.00 ...... O.OO ........ *15 .- 1.:_ .... .67 .. *_ E_3 .............

26 16*h_ I_,93 2_.;2 16,_3 15.50 _,25 0*00 0,00 ,;5 _,63 2,17 1.51 6;_ ;,i
27 _O,R3 I_,IR 7.15 7,30 7.75 1,13 O*OO O.OO ,_0 15.05 I._n 1.52 56_

--2_ -I_.IC.--...2_._F )_,50---13*R_----B.b;--.--2,bb--.--O.OO.--O,O0__--O,O:__I_.75 .... 1*7_ .-~t,37--. _7_ ........ _"

,',--,--11 1_.33 16,_--.--_,_,_ I2.n_--16.10 7.15.--0.U0--¢.00----0.00---1'.*_ -- - 2*1_----1.6S_=-_7;

32 50,07 I_,b7 5.22 5,07 3.28 1,_ 0,00 0,_0 0,00 1-,75 ,_n 1,2_ 57_ _,i
33 37._ 1_*_8 tO.13 11,1_ S,_l 1.7_ O.OU 0.00 O°O0 ]_._5 h?3 l,;l %6_

--,---3q _; b._,57 _*b2----; .77 _*_ _,g_ 3•13 0.00 Z,_ 0,00----.').5_ .... *_q ---I*71--_--607
3_*B O*OC 0,_0 I_,3_ I*3_ _.2; ,30 0,00 0,00 O.O0 7q.73 2,33 .73 136

............... ee&_T/IQZTya_ ................................. "

26 82,56 k*9_ 12*52 O,OO 0,00 _,OO 0,00 0,00 O,OO O*OO ,3_ ,6_ 671 '1

37 ;8,58 _,17 II,33 7,_0 16,_ 10,28 O,og 0,00 0.00 ,_5 1o71 I,_o 6_6 _:

3_ . 5_,_7 3._a III*ZR 10,73 1_.73 S._2 0,00 O.O0 .30 .30 1,?_ I*hg _67 "'_
40 O,O0 _,]3 I7._4 O._O 0.00 0.00 O.O0 0*00 0.00 ,45 Z : 6,_8 66_ B;NO_I_L :'

41 O.O0 69,73 2_,_7 O*OO O.O0 0.00 0,00 O,CO O*O0 *30 Z : 1_,3_ 672 _Z_O_I_L
4_ 0.00 O*PO 0.00 O*O0 O.OO O.O0 O*O0 0.00 O.OO O,O0 17.I_ 5.15 b63

.j.5'= 41 O*OO 9_,73 b,38 O*OU 0.0_ O*O0 O,OU U,O0 ,6_ 0.00 Z = 2_.52 _5 BI_O"_L ,'*

51 h]O 7*6_ 0.00 4,7_ 3,_ 7•9_ g*7_ 12*%1 17.34 3_._8 6,R4 _,80 hi7
52 O,GO 16,)7 I0,77 21,gO 11,13 5.1Q 3.12 _,15 5,b4 15,8E 2,_R 1,_3 529

_r •

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



J _OLT 8["_h[_ _b NEW_A_ I,_C, EPA 2_ SITE S_PV_:

i Ob_STIn_ 3_ _ C_TF_C_I_S 31 _ _,D 5 f_L SIT_S]
_._......................... r •

h} _U_STIO_ 0 1 _ 3 _ 5 6 7 8 9 _E_ SGEV CASES
!+_ ....... _iLI_NgO_HOO_olt .................................................
It _ O,_C 0104_C _+_ (l,O0 O.O0 0,00 0,00 O.O0 _,0_ 0,00 1,31 +_h g_3

i b O.OO 3.aO 71+i0 _.00 D aO 0 O0 O.OU O.O_ II._I 13+b_ Z = +-IE,_I I_? g_'_I_L

_,Gg l_.,r7 5_,75 0,,1_ O,o0 _._0 ¢._0 0,_0 lq. Ol 12,17 Z :. ,?,;5 l_l _[r _I_L

_L[_ o,0o .16 9,++3/, (_.oo n,[)o n.o_ o_oo 0._o o,oo o,o_ = -15,97 _3

Z

y__-+Z7 l,gE----o,_o---+_,oq--.,7_-- E_ ...........

_d 19 1_,2h q.Sa 11.11 15.71. _,EO I,7_ _1 _!
t_ _E,I_ 0.00 0,00 0,00 O,DO I,E2

- .......................................• la,ol _5,b? ]5°7] _5.?l )g°16 _+_@ O,O0 O.CO O.O0 ,77 2,07 1,5_ _59 :_

! _ bb,3_ ]_,9_ 7,_ b,13 9.56 _,q_ O+O0 O+O0 0,00 ,77 ]+1? _,6_ ZEO :

_%----2_ -9.9_ $_.$4--1J,+]_ ]O°'_ .--22._} -?.6b----O,O0 .... 0.00 O*OC ..... 6,I3 _ . Z._-- _3,51-._ _S ........
_+ 29 34,_ 19.1,2 11.II ll,ll q°_ _.13 O,OU O,D0 0.00 ¢,13 1.5_ I,_] _5

]2 _5,7_ ]8+77 6,90 7,_ 6,90 6.Sl O.O0 _.00 O°O0 6,SI 1,2_ h62 _& _I
23 32,]8 13,03 1_,_9 17,2_ ]_,b_ 7._8 O.OO 0,00 0,00 b,13 l,_ 1,7] 2_5

3_'d O,O0 O,OO )b,Jg %*_2 ?._b 1,g2 O._d G,OO 0*_0 70.]I _,77 ],0_ 7a !_

.............. _CTIWjTy_
3b --_,OO O,O0 0.00 27,5_ _.U3 _?,59 0.00 0,00 O,O0 0.00 _,CO .74 E61 --
37 1fi.39 1,53 5°_5 ll,kg 3_,]0 2_.35 0+00 O.O0 C,O0 .3B 3,77 ],7q _60 _;

39 37,55 ?.30 5.36 1_,33 E3,75 1_,33 O.Ob O.O0 0.00 *3_ 2,3_ I._G E_O
_0 0.00 7_,_@ 2.,_2 0,00 0.00 0,00 0,00 0,00 O,OO O.O0 Z • 5.10 _&_ 9Z_OW_A_ ('
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I BOLT B£RANEK ANO NEWM4r_ INC. E_ _ SITE SCgVFY
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1! '11 0.00 1,77 *64 -2,1_ 0.00 0,00 0,00 0,00 -,13 -*]3 Z • -5,1_ _!N_MI_L
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_ _1 O*OO -2,53 _,52 0,00 0.00 n,O0 O.OO 0*00 ,1_ -,12 Z m -8.1& _:NO_IAL '
_2 0,00 0,_0 0,00 %_0 O.DO _*OO O,CO O,O0 O,OO _,00 ,07 -*01 !

I'_.m.--.--_ O,OO O*Oh fl'OO-----O'OD O*OO .... _,00--0.00 .... O*O0 0.00.----0*00 ..... ,2_.--.--'.27 ..... --J"
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APPENDIX C



SUMMARY LIST OF PRODUCT-MOMENT CORRELATIONS AMONG QUESTIONNAIRE
ITEMS COMPUTED ON AN INDIVIDUAL BASIS

AGE - RESIDNCE (.29)

AIRPLANE - HELICPTR (.36)

AUTOMOBL - BIOTRUCK (.31), BUSES (.24), FEARSTRT (.25), HEALTH (.21),
HOWANYNG (.24), MOTORVEN (.46), NOISEJUD (.27),
SLEEPINT (.22), SMLTHUOK (.34), SPRTSCAE (.25),
TALKINT (.23), TRAFFIC (.39), VOICES (.21)

BIOTRUCE - AUTOMOBL (.31), BUSES (.44), CONSTRCT (.28),

F_AES_RTMOTORVEH(3_)(23):_O_i_U;_)_d_M_ (63)L_STNI_T(22)
SPRTSCAR (.28), TALKINT (.30), TRAFFIC (.50)

BUSES - AUTOMOBL (.2Jl), BIOTHUCK (.44), CONSTECT (.21),

-..-..--.-Ld_'T(_281:24)MOTORVEH(.26), MOTRCYCL (.26), SMLTRUCH (.40),

COMPLAIN-S_EEPINT(22)
C0_ST_T-_OT_BCN(28),BUSES(_),FEARSTET(26)

SMLTRUCK (.27), TALKINT (.25), TRAFFIC (.25)

DENSITY - GARDEN (-.24), INCOME (-.30), Ldn (.52), NOISEJUD (.24),
RADIORTV (.21), RATELIVE (.31), VOICES (.28)

EVERBTHR - HEALTH (.22), NOISEJUD (.50), EATELIVE (.21)

FEARSTRT - AUTOMOBL (.25), BIGTEUCN (.23), CONSTRCT (.26),
HEALTH (.24), HOWANYNG (.20), MOTORVEH (.30),
NOISEJUD (.21), TALKINT (.35), VOICES (.21), WINDOWS (.24)

GARDEN - DENSITY (-.24), HELICPTR (.21), Ldn (-.29)

HEALTH - AUTOMOBL (.21), BIGTRUCK (.21), EVERBTHR (.22),
FEAESTRT (.24), HOWANYNG (.26), NOISEJUD (.23),
SLEEPINT (.25), TALKINT (.25), WINDOWS (.27)

HELICPTR - AIRPLANE (.36), SARDEN (.21), Ldn (.23)

HOWANYNG - AUTOMOBL (.211), FEAHSTRT (.20), HEALTH (.26),
LISTNINT (.26), MOTORVEH (.26), NOISEJUD (.42),
RATELIVE (.25), SLEEPINT (.3_), TALKINT (_28),
TRAFFIC (.21), VOICES (.30), WINDOWS (.30)

INCOME - DENSITY (-.30), Ldn (-.31), EATELIVE (-.39), VOICES (-.20)

INOROUT - TODANYNG (.30)

Ldn - HELICPTRBIGTRUCK(_.23)(,29),BUSESINcOME(.28)(_.31), DENSITY,NOISEJUD(.52),(.29),GARDEN(-.29),
RATELIVE (.31), SMLTRUCE (.25), TRAFFIC (.36),

volcEs (.20)
LISTNINT - BIOTRUCK (.22), HOWANYNG (.26), NOTOEVEM (.31),

NOISEJUD (.29), EATELIVE (.21), SMLTRUCK (.27),
" TALKINT (.39), WINDOWS (.37)

C-i



LSTLIKEI - MOVERESN (.25), NOISEJUD (-.25)

MOSTLIKI - NOISEJUD (.22)

MOTRCYCL - BUSES (.26), MOTORVEH (.28), SNLTRUCK (.20)%
SPRTSCAR (.33)

MOTORVEH - AUTOMOBL (.46), BIGTRUCK (.36), BUSES (.26),
FEARSTRT (.30), HOWANYNG (.26), LISTNINT (.31),
MOTRCYCL (.38), NOISEJUD (.29), SLEEPINT (.28),
SMLTRUCK (.31), SPRTSCAR (.35), TALKINT (.37),
TRAFFIC (.37), WINDOWS (.31)

MOVERESN - LSTLIKEI (.25), NOISEJUD (-.25), OTHRSRCE (-.20),
SLEEPINT (-.2Jl)

NOISEJUD - AUTOMOBL (.27), BIGTRUCK (.23), DENSITY (.24),
EVERBTHR (.50), FEARSTRT (.21), HEALTH (.2_),
HOWANYNG (.42), Ldn (.29), LISTNINT (.29), LSTLIKEI (-.25),
MOSTLIKI (.22), MOTORVEH (.29), MOVERESN (-.25),
RATELIVE (.40), SLEEPINT (.24), TALKINT (.24),
TODANYNO (.24), TRAFFIC (.35), VOICES (.30), WINDOWS (.26)

OTHRSROE - MOVERESN (-.20)

PETNOISE - SLEEPINT (.25)

BATELIVE - DENSITY (.31), EVERBTHR (.21), HOWANYNG (.25),

INCOME (-.39), L_n (.31), LISTNINT (.21), NOIS_IUD (.40),
THNKMOVE (-.33),-VOICES (.37)

RADIORTV - DENSITY (.21), VOICES (.30)

RESIDNCE - AGE (.29)

SLEEFINT - AUTOMOBL (.22), COMPLAIN (.22), NEALTH (.25),
ROWANYNG (.34), MOTORVEH (.28), MOVEEESN (-.24),
NOISEJUD (.24), PETNOISE (.25), TALKINT (.28),
VOICES (.26), WINDOWS (.37)

SMLTRUCH - AUTOMOBL (.34), BIGTRUCH (.63), BUSES (.40),
CONSTRCT (.27), Ldn (.25), LISTNINT (.27), MOTORVEH (.31),
MOTECYCL (.20), SPRTSCAR (.28), TALKINT (.34),
TRAFFIC (.45), WINDOWS (.21)

SPRTSCAR - AUTOMOBL (.25), B!OTRUCK (.28), MOTORVEH (.35),
MOTRCYCL (.33), SMLTRUCK (.28), TRAFFIC (.22),
WINDOWS (.21)

TALKINT - AUTOMOBL (.23), BIGTRUCK (.30), BUSES (.24), CONSTRCT (.25)_
FEARSTRT (.35), HEALTH (.25), HOWANYNG (.28),
LISTNINT (.39), MOTORVEH (.37), NOISEJUD (.24),
SLEEFINT (.28), SMLTRUCK (.34), TRAFFIC (.26), VOICES (.18),
WINDOWS (.37)

TNNEMOVE - RATELIVE (-.33), VOICES (-.21)

TODANYNG - INOROUT (.30), NOISEJUD (.24), VOICES (.22)

C-2
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TRA_FI0-AUTOMOBL(,3_),BIOT_c_(.5o),00NST_0T(._),

TALKINT (.26), WINDOWS (.20)

VOICES - AUTOMOBL (.21), DENSITY (.28), FEARSTRT (.21),
HOWANYNG (.30), INCOME (-.20), Ldn (.20), NOISEJUD (.30),
RADIORTV (.30), RATELIVE (.37)_ SLEEFINT (.26),
TALKINT (.18), TNNKMOVE (.21), TODANYNG (.22),
WINDOWS (.20)

WINDOWS - FEARSTRT (.24), HEALTH (.27), HOWANYNG (.30),
LISTNINT (.37), MOTORVEH (.31), NOISEJUD (.26),
SLEEFINT (.37), SMLTRUCK (.21), SPRTSCAR (.21),
TALKINT (.37), TRAFFIC (.20), VOICES (.20)
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QUESTIONNAIRE VARIABLE RESPONSE CARD
ITEM NUMBER NAME CODE COLUMN(S)

Ii QTORNSY qulet-I 19
nolsy-2
neither-3

12 NOISEJUD sllghtly-2 20
moderately-3
very-JI
extremely-5
neither noisy

or quiet-0

13 EVERBTHR no-1 21
yes-2

14 HOWANYNG not at all-I 22

slightly-2
moderately-3
very-4
extremely-5

15 TODANYNG no-i 23
morning-2
afternoon-3
evening-4
night-5

16 SOYANYNG no-i 24
winter-2

spring-3
summer-4
fall-5

17 WKNDAY no difference-1 25
weekends-2
weekdays-3

18 INOROUT no differenee-i 26
out-of-doors-2
in the house-3

19 CONSTRCT (no-0 27
20 VOICES not at all annoying-1 28
21 PETNOISE slightly annoying-2 29
22 AIRPLANE moderately annoying-3 30
23 HELICPTR very annoying-4 31
24 RADIONTV extremely annoying-5) 32
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non-rural America. The objective of the Urban Noise Survey was to develop a first

order relationship between noise exposure and human response as a function of
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various urban environments. This survey differed from prior surveys in the gmmeral
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(Continued)

Some o£ the major conclusions are that:

a. exposure to noise typical of many urban (non-aircraft and non-
highway) environments produces widespread annoyance, speech
interference, and sleep disturbance,

b. a strong relationship was demonstrated between exposure level
and the proportion of a community highly annoyed by noise.

c. the prevalence of speech interference is an especially good
predictor of annoyance.

d. the number of complaints about noise is a poor predictor of the
prevalence of annoyance.

e. demographic factors alomm are relatively poor predictors of noise
annoyance.

f. freedom from noise exposure is a component of neighborhood
satisfaction, and quiet is highly valued.

g. noises associatcd with automotive sources are the most pervasive
sources of annoying noise in urban areas.

h. annoyance associated with intrusive noise sources may be related
to measurable noise exposure from such sources, _ven when their
magnitudes are not as _reat as tilelevel of overall exposure
in n community.

i. there is some evidence that human response to noise exposure at

Ldn values in excess of 70 dB iS more acute than at lower levels.
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