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Foreword ~

This report was prepared under National Park Service Contract CX-2000-9-0026 as
part of an interagency program conducted by the Department of the Intetior National
Park Service (NPS) and by the U.S. Department of Agriculture Forest Service, The effort
described in this report began 14 May 1990 under Work Order 10. The wording of
portions of this report reflect modifications made at Government request,



Abstract

This repont describes an on-site social survey of the short term effects of aircraft
overflights on visitors to three Forest Service wildernesses. Two prior reports (Fidell,
Tabachnick, and Silvati, 1990a and 1990b) contain the detailed rationale for this study.
A companion report (Tabachnick, Fidell, Silvati, Knopf, Gramann, and Buchanan, 1991)
describes a related telephone interview study. These studies were undertaken principally
to support preparation of & Forest Service report to Congress mandated by Section 5(a) of

Public Law 100-91,

Three Forest Service wildemesses were purposively selected for study on the basis
of two primary and five secondary criterin, The snajor criteria were levels of visitor use
and aircraft overflight exposure. Wildemesses were also selected to provide a range of
ambient sound levels, ecotypes, visitor activities, day and overnight use, and exposure to
helicopters as well as fixed wing aircraft. Interviewing was conducted during peak
visitor seasons at three wildemnesses (Golden Trout in California, Cohutta in Georgin, and
Superstition in Arizona). Attempts were made to exhaustively interview visitors during

the data collection periods in each wildemness.

Personal interviews of visitors and extensive acoustic measurements were conducted
simultaneonsly, Visitors were interviewed individually and in groups by means of a
short, verbally administered questionnaire, A total of 920 interviews was completed: 185
in Golden Trout, 343 in Cohutta and 392 in Superstition Wildemesses, The lowest
completion rate was 96%. No reliable differences were observed between visitors who

granted interviews and those who did not.

Respondents in the three wildernesses were similar in gender distribution, degree of
overnll enjoyment of their visits, and intention to retumn to the wilderness. Respondents
interviewed in different wildemesses differed with respect to all other variables
investigated, including age distribution, size of group, number of previous visits,
activities, aspects of their visits they liked most and least, type of aircraft noticed,
annoyance due to the sight and sound of aircraft, and type of aircraft found most

annoying to hear. :

Despite difficulties in estimating recreationists’ personal noise exposure, it was
possible to construct a relationship bestween estimated aircraft noise exposure and
annoyance due to the sound of aircraft. This relationship was stronger than that observed
between self-reports of observed number of aircraft overflights and annoyance, and that
between exposure to aircraft and reported overall enjoyment. Annoyance due to aircraft
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noise, although closely related to exposure, was not reliably predictable from n set of
nonaircraft-related items.

Noticeability of aircraft was not related to visitor activities. Once they noticed
aircraft, visitors who engaged in water- or stock-related octivities tended to be more
annoyed by aircraft overflights than visitors who did not engage in these activities,

Overall enjoyment of visits to wildemesses was unrelated to any other variable, as
was intention to revisit the wildemess. Because virtually all respondents reported that
they enjoyed their visits and intended to return, such measures offer little opportunity to

assess the impact of aircraft overflights on recreationists.

These results indicate that annoyance is a more practical mensure of the impact of
aircraft overflights on recreationists than more global measures of satisfaction or
behavioral intent, Current means of measuring exposure cannot, however, support the
precise yet cost-cffective estimates of dosage-response relationships needed for

management purposes.
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1. Introduction

This chapter describes the contents and organization of this report.

This report describes the goals and methods of a field study of short term reactions
to aircraft overflights of outdoor recreationists in three designated wildemnesses, The
report also describes administration of on-site interviews, acoustic sneasurements, data

analyses, and results of analyses.

The context and rationale for Pubtic Law 100-91 studies may be found in Fidell
(1990) and Fidell, Tabachnick, Knopf, Gramann, and Buchanan (1991). Chapter 2 of this
volume reviews the goals and rationale of the study. Chapter 3 describes site selection,
questionnaire development, and administration of on-site interviews. Chapter 4 describes
data analyses and results, Chapter 5 presents dosage-response analyses, Chapter 6
presents supplementary analyses. Chapter 7 summarizes findings, notes limitations of the
current study, and recommends future study. A glossary of technical terms is provided

for readers’ convenience.,



2. Background

This chapter summarizes the goals and rationale of this study,

2.1 Goals of Study

2.1.1 Fundamental Goal

The fundamental gonl of this study was production of information to support the
Forest Service's preparation of a report to Congress on "what, if any, adverse impacts to
wilderness resources are associated with overflights of National Forest System wilderness
areas” (Section 5(n), Public Law 100.91). This legislative language is both clear and
restrictive: it does not, for example, instruct the Forest Service to produce policy
decisions about aircraft overflight management, nor to conduct basic research to increase
understanding of factors which might or might not mediate adverse effects of nircraft

overflights on visitors to wildemesses.

The inforration of interest for this study was further limited to that necessary to
document potential adverse effects of aircraft overflights on wildemess visitors, not on
other wilderness resources. The information most heipful for attaining the fundamental
goal is a quantitative dosage-response relationship between aircraft noise exposure and
the prevalence of annoyance engendered among outdoor recreationists by such
exposure,) Among the benefits of such a relationship are:

¢ consistency with established practice for chamcterizing aircraft overflight
impacts on communities;
* compambility of findings with & large body of existing informhtion; and

s simple and readily interpretable summary statements.

IFurther discussion of the importance of dosnge-response relationships derived from communlity
studies of the effects of trangporiation noise may be found in Fidell (1979) and Fidell, Barber, and Schultz

(1991),



2.1.2 Secondary Goals

Collection of information in support of goals other than the fundamental one
described above may be useful for infemring:
* Relationships between aircraft noise exposure and the prevalence of one or

more behavioral or non-specific attitudinal indices of wildemess visitor
response, such as likelihood of non-retumn and global satisfaction with a visit;

¢ Relationships between visibility of aircraft and the prevalence of either
specific or non-specific indices of wildemess visitor response;

¢ Development of information which may aid long term understanding of
effects of aircraft overflights on wilderness visitors; and

o Development of information to aid in design and conduct of subsequent
studies for ancillary purposes.

2.2 Rationale for Assessment of Short Term Reactions to Overflights

For reasons discussed elsewhere (Fidell et al, 1990a and Fidell, Green, and Sneddon,
1990) the most intense impacts of overflights on outdoor recreationists are likely to be the
ones that occur during and shortly afier exposure. They are also the reactions most
suitable for linking directly and reliably to exposure by means of a quantitative dosage-
response reiationship. Short termn impacts of overflights are also worth assessing because
they permit analyses of issues of economic, manngerial, regulatory, and theoretical
interest. For example, they permit evaluation of the usefulness of the “equal-cnergy
hypothesis"? for predicting responses to noise exposure under outdoor recreational

circumstances.
Given that interviewing immediately upon occurmence of an overflight is impractical

with presently available technology?, short-term reactions are also difficult to accurately
and reliably record. Retrospective self-reponts of immediate reactions solicited days or

3The equal-cnergy hypothesls holds that the effects on psople of magnitude and duration of noise
cxposure are directly compensatory, such that people are indifferent between the annoyance of exposure
to small numbers of high level sounds of short duration and sounds of longer duration but compensatingly

iower level or greater number,

3Miniaturized, computer-based instrumentation for simultaneous monitoring of individual responae and
noise exposure may be available for use in future studies.
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weeks after exposure may be unreliable for several reasons, inclnding decay of reactions
over time, rationalization, imperfect recall, and the actions of mediating variables such as
social interactions, Even intrusive methods such as participant observation cannot
necessarily be relied upon to yield accurste ossessments of prompt responses to
overflights (cf, Fidell, Barber, and Schultz, 1991).

Information about short term reactions to aircraft overflights may be collected in
several ways. A controlled personal (face-to-face) interview was preferred for present
purposes to diary and other methods for several reasons:;

e Since no real time measurements of personal exposure can be linked directly

10 diary entries, there is little advantage to seeking per-event responses to
questionnzire items;

¢ Outdoor recreationists are often unable to report their locations with useful

accuraey;

¢ Making written diary entries mny impose a greater burden on the time of
outdoor recreationists than a short, structured personal interview,;

o The instruction to attend to overflights and record reactions to them in diary
entries may call specific attention 1o the purpose of the study and thus bias
responses; and .

¢ There is no practical means of monitoring compliance with instructions,
controlling the order of questioning, or verifying the time of entries or
identity of respondents.

2.3 Specific Hypotheses of Study

This section lists the hypotheses tested by this study along with the questionnaire
iterns which permit tests of sach hypothesis.

1. The prevalence of respondents’ overall enjoyment of wildemess visits and
their intention to return for future visits diminishes ns nircraft overflight
exposure increases and as annoyance due to aircraft overflights increases.
(Questionnaire items 3, 3A, 4,4A, 10, 10A, 11, and 11A},

2. Audibility has a more adverse impact on wilderness recreationists than
visibility of aircraft. (Questionnaire items 10, 104, 11, and 11A).

3. Most respondents exposed to aircraft overflights during their visits notice
them. (Questionnaire item 8).

4. Most respondents exposed to aircraft overflights during their wildemess
visits are annoyed by them. (Questionnaire item 10).

9



5. The presence of aircraft is cited as the least liked aspect of visits to
wildemesses with aircraft overflight activity. (Questionnaire item 6).

6. Respondents who cite the presence of aircraft ns the least liked aspect of
wildemess visits are less likely to report an intention to retum.
(Questionnaire items 3 and 6).

7.The prevalence of mnoise-induced annoyance among respondents is
predictable from aircraft noise exposure. (Questionnaire item 10A).

8. The prevalence of annoyance due to aircraft noise or sight increases with an
increase in reponted number of aircraft noticed. (Questionnaire items 9A,
10, 10A, 11, and 11A).

9, The number of aircraft noticed by respondents is associated with aircraft
exposure. (Questionnaire iterm 94).

10. Recreationists in wildemess settings are less tolerant of aircraft noise
exposure than people in residential settings. (Questionnaire items 10 and

10A).

11. Aircraft which produce high noise levels have a greater adverse impact on
respondents than aircraft which produce lower noise levels. (Questionnaire
items 10, 104, and 10B),

12. Duration of visit, as a sumogate for aircraft overflight exposure, predicts

noise-induced aonnoyance.  (Questionnaire items 1, 10, 10A, and
background information recorded upon conciusion of questionnaire).

13. Respondents who cite aircraft-related reasons for intending not to revisit
report less overall enjoyment of their visits, (Questionnaire items 3, 3A, 4,
and 4A). :

14, Noticenbility and ndverse impacts of aireraft overflights are related to the
type of activity in which wildemness recreationists engage at the time of
exposure to nircraft overflights. (Questionnaire items 7, 8, 10, 104, 11, and

11A).

15. Reponted annoyance due to aircraft noise is unrelated to demographic and
other nonacoustic variables, (Questionnaire items 2A, 3, 4, 4A, 7, and 10).

10
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3. Method

This chapter describes procedures and technigues for stratifying and selecting
wildernesses and for conducting on-site interviews.  The questionnaires and
accompanying forms used to conduct on-site interviews may be found in Appendix A.

3.1 Selecting Wildernesses

3.1.1 Selection Criteria

Wildernesses were purposively selected for study on the basis of levels of aircraft
noise exposure and visitor use. An additional criterion for areas with high noise exposure
was the type of overflight: (1) low-altitude, high-speed (i.e., military) aircraft and (2)
other overflights (i.e., nonmilitary). The former differ in their chamcteristic noise
signatures and potential impacts from those of other types of overflights.

Figure 3-1 shows how wildemesses were stratificd on noise exposure and visitor use,
Wildemesses first were scparately rank ordered by estimated nircraft overflight exposure
and grouped into three strata: high, medium, and low. Within the high exposure stratum,
areps were ranked by estimated noise exposure due to military overflights alone and then
divided into areas with high and low military noise exposure. This produced two
substrata for the high noise stramum. Within each of the resulting four noise strata,
wildernesses were ranked by amount of visitor use, in units of recrention visitor days
{RVDs). Three substrata of visitor use were formed for each overflight exposure stratum,
yielding a total of twelve stratn. The high visitor use substrata included wildemesses
with more than 40,000 RVDs per year. The medium visitor use substrata included
wildemesses with 10,000 to 40,000 RVDs per year. The low visitor use substrata
included wildemesses with fewer than 10,000 RVDs per year. Further details of the
sampling strategy is contained in Tabachnick, Howe, and Fidell (1990).

The following considerations also nffected.site selection;

e inclusion of areas of both high and low levels of ambient noise;

s inclusion of three ecotypes (arid, coniferous forest, and deciduous forest);
& opportunities for soliciting opinions from both hikers and stock users;

s survey of both day-use and overnight visitors; and

1



Aircraft Overflight Type of Alrcraft Visitor  stratum

Exposure Overflight Exposure Use
1
High Military ¥ 2
ey .
4
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Figure 3-1: Stratification Plan for Sampling Visitor Reactions in Forest Service
Wildemesses.



e inclusion of areas exposed to helicopter as well as fixed wing overflights,

3.1.2 Sites for Questionnaire Administration

The current study was intended primarily to develop n dosage-response relationship
between noise exposure and visitor reaction. Costs of extensive noise measurement
dictated o small, purposive sample of a few highly constrained sites. Desirable site
characteristics included considernble variability in noise exposure, with at least some
periods of high exposure, combined with the greatest possible visitor use. Since
responses were measured soon after exposure, even high noise sites were expected to
provide quiet periods. Sites were therefore chosen within the strata of Figure 3-1
characterized by high and medium overflight exposure and high visitor use (strata 1, 4

and 7).

Three sites were purposively selected upon Forest Service review of the
wildemesses within the three stratn, Appendix B expands on the rationale for purposive
rather than random selection of wildemnesses, and cites limitations to generalizability of

results due to selection of a limited number of sites,

Table 3-1 shows sites judged suitable for on-site interviewing and accompanying
place mensurements of noise exposure. Superstition Wildemess in Arizona lies within
the first stratumn (high exposure to both military and nonmilitary overflights with high
visitor use). Cohutta Wildemness in Georgia lies within the strtum characterized by high
nonmilitary overflight exposure and high visitor use. Golden Trout Wildemness in
Californin lies within the stratum of medium overflight exposure (primarily by military
pircraft) with high visitor use. A totnl sampie of 800 respondents from the three
wildernesses was sought, composed of 300 visitors in each of the Superstition and
Cohutta Wildernesses and 200 visitors in the Golden Trout Wildemess {in which visitor
use wns more widely dispersed and more difficult to sample). It was anticipated that all
interviewing could be completed within 10 days at Cohutta and Superstition
Wildemesses and within 15 days at the Golden Trout Wilderness.

bt
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Table 3-1: Wildemesses Selected for On-site Interviews

e —— R Y
Visitor
Wildemness Use Stratum
w_
Supenstition 98200 1
Cohutta TI300 4
Golden Trout 69500 ?

3.2 Sampling of Respondents

Aftempts were made to exhaust rather than sample the population of potential
respondents at the three wildernesses, This strategy was adopted in preference to random
sampling of visitors because relatively small numbers of visitors were expected at any
one interviewing site over the period of time during which extensive noise measurements
were possible, Random selection of interviewing days or times of day was likewise
impractical and unwarranted, inasmuch as sporadic noise exposure was not expected to
vary systematically with time, In general, there were too few visitors expected at most

sites to omit any potential respondents from the sample,

‘Sampling was restricted for reasons of cost and practicality to the season with
highest expected visitor usage at each site. Off-season study periods would yield too few
intetvicws to be cost-cffective and would not yield information about reactions to the

most prevalent overflight environment.

14



3.3 Organization of Questionnaire

Requirements for construction of a questionnaire that balances conflicting design
requirements ns discussed in detail by Fidell et al, (1990b) led to a simple, focused and
brief interview instrument. The instrument reproduced in Appendix A focuses on
curnuiative effects of noise exposure rather than effects of individual overflights because
the clapsed time between overflight exposure and interviewing was expected to range
from several hours to a day or more. Two versions of the questionnaire, differing only in
minor variations in wording of items, were prepared for trail head and trail camp

interviews.

The deseription of questionnaire items below follows the organization of the coding
forms reproduced in Appendix A. Since the questionnaire was intended for face-to-foce
administration, the interviewer was able to record certain information about the
respondent without direct questioning (e.g., time of interview, number of people in party,
etc.), thereby reducing the duration of the interview and the burden on respondents’ time.

The first itern asked respondents for the date and time of the start of their visit, (An
answer sheet provided to respondents incorporated o calendar as an aid in answering.)
The second item sought information sbout the number of previous visits to the
wildemess. The third item was included to permit evaluation of the likelihood of non-
return as a potential overflight impact. The fourth item sought information about the
specific concern of Public Law 100-91 for "impairment of visitor enjoyment”,

Item 5 was included not only for its own sake {(and incidentally to provide an
opportunity for spontancous mention of aircraft overflights as a favored aspect of a
recreational experience), but also as an introduction to Item 6, This item was included to
provide perspective on the. relationship between aircraft flyovers and other disfavored
aspects of outdoor recreational experiences.

Itern 7 sought information used to associate exposure to aircraft overflights with
specific recreational activities, some of which might differ in sensitivity to interference
by overflights, A site-specific schematic map of .the instrumented portion of the
wilderness was shown to respondents to attempt to clarify geographic locations and place

narnes,
Item 8 made the first explicit mention of nircraft, The interview was concluded at
this point for respondents who did not recall noticing any nircraft. Item 9 solicited

information from respondents who reponed noticing aircraft about the types of aircraft
they had noticed. Item 10 sought information about the dependent variable of greatest
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interest for construction of a dosage-response relationship. Item 11 sought information
about the visual intrusiveness of overflights. Questions about annoyance were posed in
two parts: a screening question asking whether respondents were annoyed or bothered,
followed by a query about degres of annoyance for those who were annoyed, This
strategy avoids the awkward phrasing of a single question administered verbally,

Response codes were developed to support the immediate goals of the current study.
Verbatim responses were also recorded, however,

3.4 Interviewing Procedures

An interviewer's training manual (Appendix C) detailed the interviewing process
and provided information about (1) procedures for group administration of the
questionnaire, (2) answers to anticipated questions of respondents, (3) coding
respondents’ answers at the conclusion of the interview, and (4) recording data in field
logs, Identieal questionnnires were administered ot each of the three wildernesses
throughout daylight hours. On-site interviewing was administered (1) at two camp sites
and four trail heads within the Golden Trout Wilderness, (2) at two carnpsites within the |
Cohutta Wilderness, and (3) at two trail heads within the Superstition Wildemness, A total
of 20 interviewers conducted interviews at these sites.

Interviewing sites were located near areas in which ncoustic measurements were
made, In genernl, trails expected to be overflown were divided into segments
corresponding to several hours' hike each. A noise monitor was located in each segment,
out of view of the trail. Interviewers were stationed at the boundaries of instrumented
areas to conduct interviews with visitors traveling in each direction. For example,
outbound respondents (those eziting a wilderness upon completion of a visit) were
typically interviewed at a trail head, while inbound respondents (those proceeding into a
wilderness) wete typically interviewed hours to days into their visits,

Group ndministration of the on-site interview utilized interview answer sheets (also
found in Appendix A) which provided boxes for respondents to mark for multiple choice
itemns as well as spaces for open ended responses. At the conclusion of an interview,
respondents were asked to check boxes on the answer sheet indicating gender and age.
Additional information (including time and date of interview, party size, and interview
location) was recorded by the interviewer, Answers to completed interviews were coded
as soon as practicable to facilitate data entry. All coded responses were entered into &
computerized database at a support site and transmitted electronically to off-site

computers.
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Site-specific arrangements were devised for soliciting interviews and measuring the
exposure of visitors other than hikers (e.g., people on stock trips, picnickers, etc.). Field
personnel also maintained logs of numbers, aircraft types, and times of occurrence of
overflights observed during the course of data collection to complement the acoustic
measurements.

3.5 Site Specific Procedures

3.5.1 Interviewing and Acoustic Measurement Procedures for Golden Trout Wilderness

Interviewing and noise monitoring sites in the Golden Trout Wildemess were
identified on the bases of a site visit and information provided by the Forest Service's
Tule River Ranger District.

Usnge figures derived from 1989 Wilderness Permits indicate that the Forks of the
Kemn (the confluence of the Little Kemn and the Kern Rivers in Section 5 of Range 33 E,
Township 20 South, at approxirnately 36 degrees, 8 minutes North Iatitude and 118
degrees 25 minutes West longitude) is one of the most frequently visited areas of the
Golden Trout Wilderness. The area, at approximately 4800" elevation, is a semi-arid
tnixed coniferous forest in the rain shadow of the Western Divide, The Flatiron platenu
some 2000" above the Forks is more heavily forested. As shown schematically in Figure
3-2, the most heavily used trails in the area include 32E20 from Trmil Head 137 (Lloyd
Meadows), 32E12 from Trail Head 138 (Jerkey Meadow), and 33E01 from Trail Head

139 (Lewis Camp),

Visitors to the Golden Trout Wildemess entering from Trail Head 137 include
horseback riders, hikers, and day-use anglers.4 The Sequoia National Forest surrounding
the Golden Trout Wildetness also provides opportunities for seasonal white-water rafting
and rock climbing, but participation in such activities is relatively small compared with
participation in other recreational activities. The gradients of the Kem and Little Kemn
rivers are generally too steep to pemit swimming or forms of boating other than white-
water rafting. Lower Pyles Camp is located at the outer range of travel for unmounted
day use visitors willing to descend n steep 24" wide trail, but is visited by backpackers
hiking through the Kern River Canyon, especially on a system of looping trails which
they may enter or exit from any of the above-noted trail heads.

4No bunting season coincided with the interviewing period.

17



A?

p-==- - ?"b—-
»
»-r
']
=a
=.
C14
H (1
{8
‘.
1

Janany nuon C) PLATEAY

o f\ .
e o . novn wapows ) LOSTE
onnt” By
o ZS KX 7
{ ¢ Vi
‘\( p.
® ronxa o»
Aﬂll RKRAN
QUARMA aBPER
SANS BAOLND
THE mEgsLI (B) é‘. . OITR 8YMOOLO
L]
Z\  NOISE MONTOR LDe70
¥/ 2 L% NOISE MONTOR LDG70 (short )
» L)

3 TAPE RECORDER (NAGRA)
?  INTEAVIEWSITE

WESTERE DYFIDX NV

ncz;uou 4“,',':53"' f 1 8 1 2 MiLes

i

T A

P PPV I

PNT——

{

Figure 3-2: Schematic Map of Southern Portion of Golden Trout Wildemess
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Data fyom the National Forest System Visitor Permit Analysis Report show tha
1522, 972, and 265 visitors registered at the Lloyd Meadows, Jerkey Meadow, and Lewis
Camp Trail Heads, respectively, in 1989, Roughly a third more visitors are believed to
enter the wildeness without pemnits, The average group size entering these trail heads

was 4.7,

3.5.1.1 Interviewing Sites

The following interviewing sites were chosen:
1. Trout Meadows

2. Lewis Camp Trail Head

3. Jerkey Meadow Trail Head

4. Lloyd Meadows Trail Head

5. Lower Pyles Camp

Pairs of interviewers were stationed continuously at Sites 1 and 5, located the better
part of a day's hike from the Lewis Camp and Lloyd Meadows Tril Heads, respectively.
Each pait spent two or more consecutive nights at these sites on a staggered rotation
schedule, These interviewers contacted respondents traveling inbound from trail heads
during the course of thejr visits. A single interviewer was stationed at each of the trail
head interviewing sites, The latter interviewers contacted outbound respondents

concluding their visits to the Golden Trout Wildemess.

3.5.1.2 Acoustlc Measurement Sites
Golden Trout Wilderness is reguinrly overflown by fixed and rotary wing military

aircraft from Edwards Air Force Buse and from China Lake Naval Air Station, as well as

by National Guard aircraft from Fresno Air Terminal. Flight profiles and tracks for
military aircraft vary greatly with missions, from low altitude high speed test flights to
higher altitude training missions. Night operations by military aircraft occur regularly.
The wilderness is also overflown by high altitude commercial traffic, and occasionally by

genetal aviation aireraft.

According to the Tule River Ranger District, p principal route of flight of military
aircraft in the Golden Trout Wildemess in the vicinity of the Forks of the Kemn is from
North to South. F/A-18, A-6, and other military aircenft were observed during a
preliminary visit on genernlly southbound courses taking them over Trout Meadows
(Section 8 of Range 33 East, Township 19 South), the Flatiron plateau and the Forks of
the Kem. These low ahirude overflights are visible from higher clevations and lightly

forested portions of the areas of interest,
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Four aircraft noise monitoring locations were identificd along o North-South axis
extending from Trout Mendows to the Forks of the Kern. These measurement positions
were as follows:

1, Trout Meadows
2, West Bank of the Kem River approximately two miles above the Fotks

3. Forks of the Kem
4, Vicinity of Little Kern suspetsion bridge

3.5.2 Interviewing and Acoustic Measurement Procedures for Cohutta Wilderness

A preliminary site visit was made to the Cohutta Wildemess during which two
interviewing sites were visited and several acoustic measurement sites were identified.

Information derived from 1989-1990 trail registries maintained at four trail heads
indicate that the Hickory Creek, Conasauga River and Beech Bottom trails (as shown
schematically in Figure 3-3) are among the most frequently visited areas of the 37,000
acre Cohutta Wilderness. Two of the most heavily used campsite destinations on these
trails are the Brayfield Clearing (approximately three miles from the Hickory Creek Trail
Head at approximately 1800’ elevation on the western side of the wilderness, at about 84
degrees 37.5 minutes West longitude and 34 degrees 53 minutes North latitude in
Georgin) and the Beech Bottom campground (approximately 2.5 miies from the Beech
Bottom Trail Head at approximately 1700' elevation on the northern side of the
wildemness, at about 84 degrees 37.3 minutes West longitude and 34 degrees 59 minutes

North_ Intitude in Tennessee).

" 35,21 Interviewing Sites

The following interviewing sites were identified during the course of the site visit:

1, Brayfield Clearing
2, Beech Bottom

Pairs of interviewers were stationed continuously at Sites 1 and 2, located
approximately two hours® hike downhill from their respective trail heads. Each pair spent
two or more consecutive nights at these sites on a staggered rotation schedule.
Interviewers at these camps contacted respondents while in the campgrounds or as they

arrived at the campgrounds,
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Figure 3-3: Schematic Map of Cohutta Wilderness
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Visitors to these areas were primarily day users (anglers, picnickers, and hikers) and
short duration campers, The wilderness provides limited opportunities for horseback
riding and no opportunities for boating.

3.5.22 Acoustic Measurement Sites

Most high altitude commercial air traffic overflies the Cohutta Wildemess en route
to and from Hartsfield Intemnational Airport in Atlanta, GA. Numerous aircraft
overflights at levels on the order of 50 dBA were observed during the site visit, generally
separated by intervals of only a few minutes. Both high altitude overflights by jets and
lower altitude propeller-driven overflights were audible for pericds of tens of seconds
above ambient levels in the range of approximately 40-50 dBA, Aircraft are not visible
throughout much of the Cohutta Wildemess because of the nearly-complete forest canopy
and ridge-and-valley topography. Onset times for aircraft overflights were typically on
the order of 5 dB/s or less. Ambicnt levels as high as 80 dBA in the immediate vicinity
of streams rendered mony of these overflights inaudible or audible for only brief periods
of time in portions of the wildemess,

Since levels produced at ground level by high altitude overflights varied relatively
little throughout the Cohutta Wilderness, the principal selection criterion for acoustic
measurement sites was anbsence of wind and water noise. The following aircraft noise
monitoring sites were identified during the course of the site visit:

1. Beech Bottom

2, Brayfield Clearing .
3. Hickory Ridge Trail approximately 300’ above Jacks River

3.5.3 Interviewing and Acoustic Measurement Procedures for Superstition Wilderness

A preliminary site visit was made to the Superstition Wildemess during which two
interviewing sites were visited and several acoustic measurement sites were identified.

Information provided by the Forest Service's Mesa Ranger District indicated that
approximately 45% of wilderness usage starts at Peralta Trail Head (located in Section 29
of Range 9 E, Township 1 North, at approximately 33 degrees 22 minutes North latitude
and 111 degrees 20 minutes West longitude) with trails leading to Dutchman's Mine,
Fremont Saddle, und Weaver's Needle. The second highest use trail hend (attracting
about 32% of usage) is Fitst Water (located in Township 2 North, at approximately 33
degrees 28 minutes North latitude and 111 degrees 26 minutes West Jongitude) with



AT e e

access to Black Mesa and Battleship Mountain., Figure 3-4 shows the locations of these
trail heads and sites schematically.

The 160,000 acre wildemness is dorinated by socky terrain of volcanic ash sparsely
covered by Sonoran desent scrub vegetation, Elevation at the First Water and Peralta
Trail Heads is approximately 2400' MSL. Much of the commonly visited portion of the
wildemness is relatively flat with the exception of trails along ridges and to Fremont

Saddle at approximately 3500° MSL.,

Wildemess usage is primarily day-use hiking, rock climbing, and picnicking
although seasonal hunting is also popular, The wilderness provides few opportunities for
swimming, fishing, or boating, and only limited opportunities for stock-related activities.

3.5.3.1 Interviewing Sites

Peralta and First Water troil hends were the two interviewing sites identified during
the site visit, The rocky terrin and Jack of water precluded establishment of base camps
inside the wilderness. Two interviewers were stationed at each trnil head during
weekdays and four on weekends to interview all potential respondents upon conclusion of
their visits. No respondents were interviewed during the course of their visits,

3.5.3.2 Acoustic Measurement Sites

According to i;ﬂomntion suppligd by Williams Air Force Base, nircraft departing
Runway 30 fly near the First Water and Peralta Trail Heads approximately five minutes
after takeoff. Aircraft transiting this portion of Superstition Wildemess generally follow
one of two flight profiles:
o Low Altitude - Aircraft are typically at 1000’ AGL, at 300- 350 knots and an
intermediate power senting (exhaust gas temperature of 500 - 550° C)

e High Altitude - Aircraft arc typically between 9,000' and 14,000 MSL at
about 350 knots in a higher (but not afterbuming) power setting (exhaust gas
temperature on the order of 650° C) '

Approximately 125 operations per weekday follow the high altinde departure
profile from Runway 30 at Williams Air Force Base. Far fewer follow the low altitude
departure profile. All but a few of these military operations are training flights in T-38s
in daylight hours, Weekend operations, generally far fewer in number, are composed

Inrgely of transient aircraft.

High altitude commercial, single engine propeller planes, and occasional helicopters
also overfly portions of Superstition Wildemess.

n
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Automated noise monilors were stationed to characterize long term average sound
levels at the following four locations:

1. Fremont Saddle
2, Vicinity of Peralta Ttail Head

3. Black Mesa
4. Vicinity of First Water Trail Head

3.6 Nature of Acoustic Measurements in Three Wildernesses

Two types of place-oriented ncoustic measurements were made in the three
wildemnesses.® The first type was continuous automated measurement of long term
average A-levels. The second type was short term spectral measurement of ambient
noise and aircraft flyover noise. These measurements were supplemented by at-car
spectral measurements of indigenous and nonindigenous sounds,

A-weighted measurements were time-tagged 1o allow comparisons with nonacoustic
information about overflights and interview data, Since automated, single channel
measurements could not be relied upon to distinguish noise of high altitude aircraft
flyovers from the ambient noise ot some sites, wideband analog recordings were made at
intervals throughout daylight hours, These data were collected to support analyses which
discriminate nircraft overflights from ambient levels on the basis of correlation of sound
pressure levels in adjacent low frequency one-third octave bands.

3.6.1 Automated Long-Term Acoustic Measurements

Long term mensurements were made using Larson-Davis Model 870 noise monitors
with accompanying tripod mounted, wind screen protected microphones approximately
five feet above ground level. These were configured to record 1) equivalent noise levels
during 15 minute intervals, 2) equivalent noise levels during 24-hour periods, and 3) a
measure of the distribution of noise events in terms of sound pressure levels exceeding
preset threshold values, The monitors stored sound pressure levels, durations of events,
and complete time histories of all events exceeding the preset thresholds, Threshold

3Al mensurements were made in accordance with standard practice as descrii:cd. for example, by
Dunholier, Mestrs, Harris, and Cohin (1989),



values were set at 65 dBA in Golden Trout Wildemess and 50 dBA in Superstition
Wildemness. Threshold values were not established for measurements collected in the
Cohuttn Wildemness since prominent discrete events were absent from the near
continuous stream of relatively low (acoustic} level overflights.

3,6.2 Short-Term Acoustic Measurements

Short-term measurements were made using Nagra IV-SJ two-channel tape recorders.
Recordings were edited in the field to separate noise of aircraft overflights from ambient
noise for comparative spectrnl analyses. The recordings were made using 1/2 inch B&K
Model 4155 tripod mounted electret microphones equipped with windscreens,
Measurement positions were camouflaged approximately 100 m from trails,

3.6.3 At-Ear Measurements

Acoustic measurements of ambient sound, aircraft overflights, and self-noise of
hikers and horseback riders were made using a specially designed helmet and Nagra SN
miniature tape recorder with at-ear microphones enclosed in windscreens.

3.6.4 Supporting Logs

Interviewers and supporting staff kept logs of aircraft overflights and weather
conditions. Logs of aircraft overflights were kept in Golden Trout and Cobhutta
Wildemesses to aid in matching automatic acoustic measurements of overflights to
observed overflights and visitor responses. Logs of weather conditions were also kept in
Golden Trout and Cohutta Wildernesses to aid in interpreting potential differences
between visual and anditory detection of aircraft overflights due to cloud cover,

An additional Jog recorded information about visitors who refused to grant
interviews (nonrespondents). This information was limited to that which could be
observed by interviewers: apparent age, gender, size of party, date and time of approach.
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4. Results

This chapter describes analyses of responses to questionnaire items and analyses of
acouslic measurements,

Section 4.1 is a narrative overview describing responses to each questionnaire item.
Tables for this scction are consolidated in Appendix D. Inferential analyses wese pre-
planned and simulated in full prior to data collection, Section 4.2 addresses relationships
among questionnaire items., Figures and Tables for Section 4.2 are consolidated in
Appendix E. Section 4.3 provides detailed analyses of both automnated long term
measurements and short term spectral measurements of ambient noise. Figures and
Tables for Section 4.3 are consolidated in Appendix F.

These results describe visitor reactions and noise exposure at three specific
wildernesses., Due to limitations regarding extemal validity discussed elsewhere (see
Appendix B and Section 7.2), generalization of findings should be undertaken with

caution.

4.1 Analysis of Responses in Three Wildernesses

The overnll response rate (the number of completed interviews divided by the
number of contact arternpts) of 96% varied little from wildemess to wildemess. Of the
954 visitors approached in all three wildernesses, 920 granted interviews yielding usable
data. A discriminant function analysis was conducted to test differences between
respondents and nonrespondents on the basis of wilderness visited (coded into two
dichotomous varinbles), apparent sge, gender, party size, time of day and day of week
(weekends vs. weekdnys). No relinble differences were observed between visitors who
participated and refused participation in the study, Fi7 946y = 1.37, p > .05.

Appendix Tables D-1 through D-14 show percentages of recreationists responding in
each category of each questionnaire item for all three wildernesses. These damn are

described briefly below,

Gender:

As seen in Table D-1, male respondents ovtnumbered female respondents by about
3:1. A test of the association bstween wilderness and gender distribution shows no
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differences in rtes among the three wildemesses, X2, v 914y = 5:11,p >.004.5

Age:

The three wildemesses differed significantly in distribution of age of respondents,
12(5. N = 912) = 84.93, p < .004. As can be seen in Table D-2, respondents from the
Superstition Wilderness tended to be older than those from either Golden Trout or

Cohutta Wildernesses,

Group Size, Intention to Retum, and Overall Enjoyment:

Sizes of visitor groups differed reliably among the three wildemesses, X2s v 920)
= 74.08, p < .004, with very large parties more common in Superstition Wildemess
(Table D-3). Superstition Wildemness also experienced more repeat visits than either
Cohutta or Golden Trout Wildemesses, s seen in Table D4, X2 5 » = 9opy = 30.55, p <
.004. However, Table D-5 shows that the pattern of intended future visits did not vary by
wilderness, with virally nll visitors planning to retum, x2(4. N = 849) = 4.46, p > .004.
The degree of enjoyment reported by respondents also did not differ among wildetnesses,

as shown in Table D-6, X2, v = g99) = 748, p > .004,

Liked Most/Least:

The three wildemesses differed in factors that respondents reported as liking most
{Table D-7). Scenery wns more often mentioned in Superstition Wildemess as most
liked, while activity-related factors were more prominent in Golden Trout Wildemess,
xztlﬁ. N = 915) = 138,46, p < .004. Examples of other factors which were reported as
most liked included being in wildemess, proximity to river, uncrowded, outdoors, trees
and water, weather, and well marked trails. Differences were also noted in factors liked
least (Table D-8), %216, ¥ w go0y = 119.06, p < .004. Visitors to the Superstition
Wilderness were more likely to report disliking nothing. Insects weze reported as the
least-liked factors in Golden Trout and Cohutta Wildernesses (but not in Superstition
Wildemess), and weather was a more often disliked factor in Golden Trout Wildermness,
Examples of other factors which were reported as least liked included poor water, dust,
hiking, no fish, heavy packs, snakes, and cactus needles. Aircraft-related dislikes were
mentioned as the least favored aspect of their visits by less than 1% of respondents in all

three wildernesses,

6This and subsequent %2 analyses reported in this section are conducted at o = 004 to compensale for
inflated Type I error rate dus to multiple testing,



Activity:

Since multiple responses were allowed for visitor activities, simple %2 comparisons
of visitor activities arnong wildemesses were not appropriate. However, Table D-_97 '
shows that water-related activities (fishing and swimming) were often reported by
visitors to Golden Trout Wildemess. Swimming was also reported as an activity in
Cohutta Wilderness. Horseback riding was more frequently reported in Golden Trout

than in the two other wildemesses.

Noticeability:

Separate %2 analyses for the noticenbility of each type of aircraft were conducted to
test differences among wildemnesses. As seen in Table D-10, respondents noticing high
chtitude aircraft varied from 22% in Cohutta Wildemess to about 40% in Golden Trout
and Superstition Wildemnesses, Xz(z, N = 920y = 3372, p < 001. While 41% of
respondents in Golden Trout Wildemess reported noticing helicopters, only 2% or less
noticed them in the other two wildemesses, 12(2.- N =920) = 25690, p <.001. Low flying
jet (i.e., military) aircraft were also noticed by more respondents in Golden Trout
Wilderness (45%) than in the other two wildernesses (5%), xza‘ N =g =21385,p <
001, Small propeller aircraft were reporiedly noticed by 32% of visitors to Superstition
Wilderness, 20% of visitots to Cohutta Wilderness, and 12% of visitors to Golden Trout
Wilderness. This difference among wildernesses was a statistically reliable one: 32 2, N=
920y = 30.95, p < .001. Although few respondents reported noticing "other” aircraft, the
difference among wildernesses was unlikely to have arisen by chance alone, xz(z‘ N = 920)
= 1644, p <.001. Eight percent of the respondents in Golden Trout Wildemness, 5% of
respondents in Cohutta Wilderness, and 1% of tespondents in Superstition Wildemess

reported noticing other aireraft,

Annoyance of Sight/Sound:

Statistically relinble (p < .004) differences were observed among wildernesses in
reported annoyance due to both the sight and sound of aircraft for all respondents who
were interviewed, and also for those who reported noticing aircraft. Overall, respondents
in the Golden Trout Wildemess were more annoyed by noise of aircraft than respondents
in the other two wildemesses, x"’(& N = 904) = 71.33 (Tuble D-11). Additionally,
respondents who noticed aircraft in Golden Trout Wildemess were more annoyed by

"The activities coded in this table are directly applicable to @ priori hypotheses regarding masking of
aircraft noise. The "other” category therefore contains aclivities such as hiking and picnicking which

were not directly pertinent to stated hypotheses and thus were not coded,
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noise of aircraft than those respondents who noticed aircraft in the other two
wildernesses, x5 v w 527) = 58.24 (Table D-11). Respondents in the Golden Trout
Wilderness were more annoyed by the sight of aircraft than respondents in the other two
wildemnesses, 22(3, N = 895) = 73.86 (Table D-12). Further, respondents who noticed
pireraft in the Golden Trout Wildemess were more annoyed by the sight of aircraft than
respondents who noticed aircraft in the other two wildemesses, ¥4y « 515) = 53.48
(Table D-12).

e of

Tables D-13 and D-14 show the type of aircraft reported ns most annoying to hear
and see, respectively, among respondents who noticed more than one type of aircraft.
Statistically reliable differences were observed among wildemesses both in the most
annoying type of aircraft to hear, x%(s v = 59) = 63.21, p < 004, and to see, X4, v m 26) =
26.00, p <.004. In Golden Trout Wildemess helicopters and low flying jet aircraft were
reported as most annoying to see and hear, while in Superstition Wilderness small private
sircraft were considered most annoying. In Cohutta Wilderness, high altitude jets were
reported as most annoying to hear. No respondents reported seeing more than one type of
aircraft in Cohutta Wilderness so there was no basis for determining which was more

annoying to sec.
Number of Aireraft:

Table D-15 tallies the hourly average number of each type of aircraft noticed among
those who noticed each type of aireraft. As can be noted in the table, more high altitude
jets were noticed in Superstition than Cohutta or Golden Trout Wildemesses, while more
small aircraft were noticed in Cohutta and Superstition than Golden Trout Wildetnesses.
%2 comparisons among wildemnesses are inappropriate because of multiple responding.

4.2 Analysis of Relationships among Questionnaire Itenis

Planned loglinear multiway frequency analyses and an analysis of variance
investigated relationships among several of the questionnaire items. These were
supplemented by a discriminant function analysis to predict annoyance due to aircraft

noise.
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4.2.1 Differences in Aircraft-Induced Annoyance Among Wildernesses

A 3 x 2 x 2 loglinear multiwny frequency analysis was performed to investigate
relationships among three variables: (1) wilderness (Golden Trout, Cohutta, and
Superstition), (2) reported annoyance due to seeing aircraft, or (3) reported annoyance
due to hearing nircraft. Each of the lntter two variables was dichotomized into "yes" and
"no" categories. This analysis is capable of evaluating the significance of any difference
between the number of respondents in ench wildemess who were annoyed by hearing

aircraft but not annoyed by the seeing aircraft,

All three two-way associations, but not the three-way, were required to adequately
mode] the observed frequencies, with likelihood ratio goodness-of-fit X2 n = 703y =
547, p = .06, (Note that the better the fit of the model to the observed frequencies, the
smaller the %2 value and the larger the p value.) Table E-1 shows cell frequencies for all

‘combinations of categories of response for the three categorical variables, As geen in

Table E-2, reliable associntions were found between wilderness and annoyance due to
aircraft noise, wilderness and annoyance due to sight of aircraft, and between the two

types of annoyance,

A strong relationship was found between annoyance due to sight and annoyance due
to sound of pircraft, ¢ = .43 (out of & greatest possible ¢ = .64). Most respondents (91%%)
were annoyed by neither the sound nor sight of aircraft. Of those who were annoyed by
the sound of aircraft, 32% were also annoyed by the sight of aircraft. However, among
those not annoyed by the sound of aircraft, only 2% were annoyed by the sight of aircraft.

Relationships between wildemess and annoyance were more modest; ¢ = .19 for the
association berween wildemness and annoyance due to aircraft noise and ¢ = .22 for the
associntion between wildemness and annoyance due to the sight of aircraft. Annoyance
due to aircraft noise ranged from 25% of Golden Trout respondents through 12% of
Cohutta respondents to 8% of Superstition respondents. Respondents reported less
annoyance due {o sight of aircraft in nl! wildemesses: 16% of Golden Trout respondents,
2% of Cohutta respondents, and 4% of Superstition rcspondems.
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4.2.2 Activity and Noticeahility of Aircrafl

© A2x2x2x 3 loglinear multiway frequency (logit) analysis was performed to
assess whether respondents noticed aircraft as a function of participation in water-related
activities and stock-related activities and the wildemess visited. The wildemess visited
was included as a control for exposure to nircraft overflights. Although some of the
individual nssocintions met statistical criteria for reliability, on adequate model was
unattainable, Thus, the data fail to support the hypothesis that water-and/or stock-related
activities affect the degree to which recreationists notice aircraft.

4.2.3 Enjoyment and Aireraft-Induced Annoyance

As seen in Tables D-6, D-11, and D-12, judgments of trip enjoyment and aircraft-
induced annoyance were so highly skewed as to preclude planned parnmetric multiple
regression analysis. Instead, a 3 x 2 x 2 loglinear multiway frequency (logit) analysis
was conducted to investigate reported trip enjoyment (irichotomized into three levels:
less than very enjoyable, very enjoyable, and extremely enjoyable), as a function of
annoyance due to sound and sight of aircraft (both dichotomized into those who were not
at all annoyed and those who were annoyed in any degree). The analysis showed no
statistically reliable relationship between enjoyment and either measure of aircraft-
induced annoyance. Only the relationship between two types of annoyance, as desctibed

in Section 4.2.1, was reliable.8

4.2.4 Noise-Induced Annoyance and Type of Aircraft

A one-way between-subjects analysis of variance tested annoyance due to aircraft
noise as n function of the type of aircraft found most annoying to hear, among 58
respondents who noticed more than one type of aircraft and were annoyed by aircraft
noise. As seen in Table E-3, a moderately strong and reliable relationship was found
(F(S. sqy = B.01, p < .05, N2 =.30). Thus, almost one-third of the variance in noise
annoyance was associated with type of aircraft. (This analysis assumes that a generic
judgment of annoyance to aircraft noise can be generalized to the type of aircraft reported
to be most annoying,) Table E-4 shows means, standard devintions, and samples sizes
for the four groups representing types of aircraft reported to be most annhoying:

84 planned factorial multivariate analysis of variance that iocluded factors liked least as an
independent variable was abandoned because only seven respondents cited aircraflt os a leasi-liked factor,

n
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helicopters, low flying jet aircraft, small private airplanes and high sltitude jet aircrafi®,

Planned pairwise comparisons, with Newman-Keuls adjustment for inflated Type 1
error, show that annoyance associated with exposure to high altiude and small private
aircmft differed from that associated with low flying jet aircraft and helicopters. As seen
in Table E-5, respondents showed no relinble difference in degree of annoyance between
high altitude jets and small private aircraft, but they did report low flying jet aircraft and
helicopters to be significantly more annoying than either of the two former types of
pircraft. No relinble difference in annoyance was noted between low flying jets and

helicopters.

4.2.5 Intention to Revisit

A 2 x 2 x 2 loglinear multiway frequency (logit) analysis assessed relntionships
among three variables: intent of respondents to revisit the wildemess as a function of any
degree of reported annoyance due to secing and hearing mirceaft.  Aside from the
association between annoyance due to sight and sound of aircraft noted in Section 4.2.1,
no statistically significant associntion was found between intention 1o revisit and aircraft-
induced annoyance. A model incorporating wildemness as a predictor showed that the
failure to find differences in intention to revisit as a function of annoyance was consistent
ncross wildermnesses, The latter analysis revealed differsnces between wildemnesses in
annoyance due to both sight and sound of aircraft, as noted in Section 4.2.1.

A two-way %2 analysis revealed no relinble association between intention to revisit
the wildemess and three categories of least liked factors: aircraft-related, nonaircraft-
reiated, and no reported least-liked factor. For those responding in all three categories of
least liked factors, over 98% intended to return,

A pluinned analysis of variance to assess the relationship between degree of
enjoyment and intention to return was abandoned upon discovery that only nine
respondents who provided responses on both variables did not intend to return. Not one
of the 920 respondents cited aircraft-related reasons for intention not to retum.

°To maintain adequate sample size, the foregoing analysis combined responses over the three
wildernesses, However, as noted in Section 4.1, types of airerafl noticed differed significantly among

wildemesses.
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4.2,6 Annoyonce by Activity

A S-wny (2 x 2x 2 x 2 x 3) loglinear multiway frequency analysis investigated
relationships among annoyance due to both hearing and seeing aircraft (both
dichotomized as not at all annoyed vs, annoyed to any degree) and whether respondents
engoged in water- or stock-related activities (each also dichotomized as respondents who
did and did not engage in those activities)!®. In addition, wildeness visited was
incorporated a5 a 3-category varinble in the multiway frequency analysis to control for
relationships among wildemess, exposure, and activities engaged in.  Preliminary
screening revealed that none of the four associations of interest was statistically reliable:
annoyance due to nircraft sight or sound and engaging in either stock- or water-related
activities, The only relinble relationships were those between 1) types of activities, 2)
types of annoyance, 3) wildemess visited and activities, and 4) wilderness visited and

annoyance.

4.2.7 Predictability of Annoynnce from Nonacoustic Yariables

A direct discriminant function onalysis was conducted to investigate whether any
nonacoustic variable could be used to predict annoyance of overflights. A set of nine
demographic and activity predictor variables included wildemness (coded into two
variables: Golden Trout vs.' the other two sites and Cohutta vs. the other two sites),
number of previous visits, intent to revisit, degree of enjoyment of visit (coded into three
levels as described in Section 4.2.3), sex, sge group, participation in stock-related
activity, and participation in water-related activity, This set of predictors reliably
discriminated between respondents who were and were not annoyed by aircraft noise,
F9, 797) = 4.32, p < .05, but accounted for only a small proportion of variance in group

separation, 72 = .05,

The only predictor variable which significantly predicted annoyance was whether
the wilderness visited was Golden Trout, Fi3 497y = 17.11, p < .005. However, the
wilderness visited is indirectly associated with aircraft overflights, since visitors to
Golden Trout were exposed to higher levels of aircraft noise, as noted in Section 511,

10This analysis replaces a planned multivariste analysis of variance (MANOVA), The MANOVA was
precluded by the highly skewed distribution of annoyance due to sight of aircraft, which was criginally
intended to be a continuous dependent varinble,

119yiiderness was included a5 & variable in this analysis to control for exposure,
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Table E-6 shows bivariate correlations among predictors in the discriminant function
onalysis, with wildemess coded into two dichotomous variables. Using o correction
recommended by Larzelere and Mulaik (1977) to compensate for multiple testing, only
five of the correlations are relinbly different from zero: (1) the spuriously high correlation
among wildemesses created by the coding scheme; (2) three relationships between
wilderness visited and activities engaged in; and (3) the relationship between age group
and the number of previous visits, Visitors to Golden Trout Wilderness were more likely
to engage in both water- and stock-related activities s seen in Table D-9. As expected,

older visitors reported greater numbers of previous visits.

4.3 Analysis of Acoustic Measurements

4.3.1 Automated Long-Term Sound Level Measurements

More than 2,000 hours of nutomated, A-weighted sound level measurements were
made in the three wildemnesses. Figures F-1, F-2, and F-3 show A-weighted time
histories of contiguous 15-minute epochs of L,, values throughout the period of
measurement in each wilderness. Figure F-1 shows that siarting at daybreak, sound
levels in the Golden Trout Wildemess increased from overnight lows to about 45 dBA,
and then decreased some 15 10 20 dBA at night, The range of observed 15-minute ch
values was nearly 85 dB: from 22,2 dB (minimum) to 106.0 dB (maximum) during the
course of the measurements. The latter values were observed during thunderstorms.

The diunal pattern of 15-minute L,, ¢pochs in the Cohutta Wilderness was quite
different. As seen in Figure F-2, dnytime sound lsvels were nbout 20 dBA lower than
nighttime levels, due in large part to noctumnal animal noise (tree frogs). The range of
observed I5-minute L, values (about 80 dB) was quite similar to that observed in the
Golden Trout; from a minimum of 25.5 dB to 2 maximum of 106.1 dB,

The diumnal pattern of 15-minute epochs of L., values in the Superstition Wilderness
was much less regular than that of either of the other wildemesses, Sound levels in
successive epochs fluctuated within a small range throughout the day and night. As seen
in Figure F-3, daytime sound levels usually varied from about 30 to 40 dBA, while
nighttime levels varied from about 25 to 40 dBA, The range of 15-minute l.eq values was
less than 55 dB; from 19.7 dB (minimum) to 73,1 dB (maximum),

Table F-1 displays typical day (0700 - 2000) and night (2000 - 0700) values of L,
ns well ns Day-Night Average Sound levels of the ambient levels at all measurement

as



stations in the three wildernesses. These estimates are not affected by noise of known
pircraft overflights, Noise produced by thunder and noctumal animals were also omitted
from these estimates of ambient levels because such sounds are atypical of most (day-
use) visitors' noise exposure.

4.3.2 Short-Term Measurements of Ambient Noise

Forty-six hours of wideband analog recordings were made in the three wildemesses,
The recordings included ambiant sound as well as 61 aircraft overflights in Golden Trout
Wildemess, 170 overflights in Cohutta Wildemess, and 58 overflights in Superstition
Wilderness. Typical sound spectra for ambient sound levels (free of aircraft flyovers,
human activity, and wind antifacts) were developed for each wildemess. A typical short-
term time history of ambient levels in Golden Trout Wilderness is shown in Figure F-4,
Temporal fluctuations were due Jargely to wind and animal activity. A similar time
history for nighttime ambient in the Cohutta Wildemess, Figure F-5, documents ambient
sound levels on the order of 60 dBA., A shont-term time history of ambient levels in
Superstition Wilderness, Figure F-6, shows consistently lower levels,

Figure F-7 compares typical spectra] shapes of ambient sound in each wildemness.
The varintions in spectral shapes are associated with differences in ecotypes, amount of
animal activity, and wind-induced noise. As seen in Figure F-7, the ambient spectrum of
a coniferous forest (Golden Trout Wildemess) with moderate wind has a concentration of
energy around 630 Hz and a peak level of 39 dBA. The spectrum of a dense deciduous
forest (Cohutta Wilderness) with slight wind shows a similar concentration of energy
ground 630 Hz, a level of 27 dBA during the day, and an abrupt. increase in bands above
1 kHz due to animal noise at night. The ambient spectrum in a desert (Superstition
Wildemess) shows little energy in frequency bands greater than 400 Hz. The average
A-levels of ambient sound in these three wildemnesses differ by 30 dBA.

4.3.3 Short-Term Measurements of Typical Aircraft Overflights

Figures F-8 to F-12 are time histories which show the effect of various types of
aircraft flyovers on ambient levels in each wildemess. These include a high altitude jet
(Figure F-8) and a low flying helicopter (Figure F-9) in Golden Trout Wildemess, a
T-38s (Figure F-10) and a twin engine prop plane (Figure F-11) in Superstition
Wilderness, and a high altitude jet (Figure F-12) in Cohutta Wildemess,

The first four of these A-wcighted time histories document elevated sound levels
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throughout the duration of the flyovers with eventual declines 1o levels typical of ambient
noise, The time history of a high altitude overflight in Figure F-12, recorded in the
Cohutta Wildemess, shows only n slight clevation of ambient levels despite the clear

audibility of the event,

4.3.4 Short-Term At-Ear Mensurements

Analyses of at-car recordings of ambient sounds and self-noise of a hiker in Golden
Trout Wilderness are shown in Figures F-13 and F-14, While sound levels measured at a
stationary hiker's ear differed little from those measurable at a nearby fixed microphone
location, the self-noise of an nctive hiker produced an increase in temporal variability and
level. The increase in L:q due to hiking is on the order of 13 dB.

Figure F-15 shows a time history of levels heard at a hiker's ear when overflown by
a propelier plane, The Leq for the period including the overflight was 12 dB greater than
that of the self-noise of the hiker.

Additional examples of sound level recordings made at ears of wildemness
recreationists are seen in Figures F-16 and F-17, The average leve! of an at~ear recording
of horseback riders (Figure F-16} differed little from that of the at-ear recording of a
hiker. The time history of a low altitude, high speed F/A-18 overflight as heard at-car
{Figure F-17) shows both an abrupt onset and high absolute levels,

»




5. Analyses of Dosage-Response Relationships

This Chapter presents additional analyses of dosage-response relationships,

‘The questionnaire administered in the three wildemnesses (cf. Appendix A) was not
designed to elicit reports of reactions to specific nircraft overflights, nor was the present
study designed to record either personal noise exposure or immediate responses to
overflights. Efforts to synthesize a dosage-response relationship for short term reactions
to overflights were further complicated by uncertainty about each visitor’s cumulative
noise dose, A chief source of this uncertainty was visitors' inability to accurately
reconstruct their travels at the time of interview. Visitors to wildemesses commonly lose
detailed track of time, so that few are able to remember accurately when they have been
in particular places. Without accurate information about times at which visitors were in
the vicinity of measurement stations, estimates of their exposure to individual aircraft
noise events could not be made with confidence.12

Since a dosage-response relationship for short term renctions to overflights could not
be inferred by summing individual event exposure estimates, analyses were conducted to
relate annoyance to wide area, long term exposure estimates. Table 5-1 estimates DNL
values of visitors' total noise exposure and their ambient noise exposure for the time
period of interviewing in the three wildernesses. The table also summarizes the
prevalence of annoyance in the three wildernesses. DNL values were estimated for each
wilderness by avernging data from all measurement stations.

These estimates omit the influence of noctumal animal noise for Cohutta
Wilderness, since day use visitors (the bulk of all respondents) were not present in the
wilderness to experience this exposure. The estimates should not be viewed as values of
ambient levels, but rather as exposures likely to be experienced by most visitors to these
wildemmesses,  Separate estimates are provided for DNL walues uninfluenced by
overflights and DNL values associated with aircraft activity, Note that overflights do not
control long term noise exposure in either the Cohutta or Superstition Wildemesses.

Figure 5-1 shows the relationship between the current data and an empirically
derived dosage-response relationship between the prevalence of annoyance in residential
setlings and exposure to transportation noise (Fidell et al., 1991). The values of DNL
plotted on the abscissa are those associated with aircraft activity in the three wildernesses.

12These uncertainties precluded a thorough test of the npplicnbiluy of the equal energy hypothesis in
outdoor secreationsl circumstances.
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Table §-1: Prevalence of Annoyance and Estimated Cumulative Exposure

Golden Trout 12 25 47 dB 52dB 5dB

Cohutta 2 12 52 53 +1
Superstition 1 8 38 39 +1
I

The relationship overestimates the prevalence of annoyance in Cohutta Wilderness, but
underestimates it in Golden Trout, The relationship is undefined for DNL values below
45 dB, and thus makes no prediction about the prevalence of annoyance in Superstition
Wilderness.

Figure 5-2 shows the relationship between the current data and a theoretically
derived dosage-response relationship between the prevalence of annoyance in residential
settings and exposure to general transportation noise (Green and Fidell, 1991). The slope
of this curve is that of the growth of loudness with sound level, The position of the curve
on the abscissa, which reflects the nggregate influence of nonacoustic factors on
annoyance judgments, is given by a decibel-like quantity known as D*. D* may be
thought of as a DNL value above which people describe themselves as highly annoyed.
D" is calculated as the displacement of the theoretical curve along the abscissa which

yields p least-squares fit,

40




—A T ————

Parcent Bigh Armoysnce
y 3 % 3% 3¢ 3 §

LDN

Figure 5-1; Prevalence of Annoyance in Three Wildemesses.in Relation to
Empirical Dosage-Response Relationship for Residential Exposure
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Figure 5-2: Prevalence of Annoyance in Three Wildemesses in Relation to
Theoretical Dosage-Response Relationship for Residentinl Exposure
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The mean value of D* for a large body of residentia) nnnoyance studies is 72 dB,
The value which yields the best fit to the current data set (61.2 dB) is approximately 10
dB lower. This implies that respondents engaged in outdoor recreation in Forest Service
wildemesses describe themselves as highly annoyed by nn order of magnitude less
aireraft noise exposure than they are willing to tolerate in a residential setting,
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6. lS)upplementary Analyses of Annoyance and Visit Enjoyment
ata '

Tables for this Chapter are consolidated in Appendix G.

Several additional analyses of the predictability of annoyance were conducted,
These alternatives explored the predictability of annoyance and visitor enjoyment by
severnl independent variables, including 1) maxirnum overflight sound levels, 2) amount
of time spent in wildemess, and 3) reported number of aircraft noticed.

6.1 Predictability of Annoyance from Maximum Overflight Levels

Analysis of noise levels produced by individual overflights at Golden Trout
Wildemess revealed 24 overflights that could be reliably associated with particular
overflights by near-simultaneous time of occurrence at multiple monitors and/or logging
locations. Average maximum A-weighted levels for these 24 events (Table G-1) ranged
in level from 68.4 to 98.2 dBA. These levels represent the arithmetic avernges of
maximum A-weighted levels over the durations of events recorded by one or more noise

monitors,

The 184 visitors interviewed in Golden Trout were divided into two groups: (1) 34
visitors who were present in the wildemess during at least one of the 24 overflights and
who also reported noticing aircrafi!3, and (2) 93 visitors who were not present in the
wildemness during any of those overflights (the latter respondents are nonetheless likely to
have been exposed to other aircraft overflights which were either of lower level or not
verified through multiple recordings), The 57 respondents who were present in the
wilderness during the 24 overflights but did not notice nircraft were omitted from the
analysis since they most likely were in a section of the wildemess in which the overflight

was inaudible, '

Thus sespondents who were exposed to high level overflights formed one group,
while respondents who were not exposed to high level overflights formed the second

1Because of the farge size of the wildemess and Iack of information about respondents’ positions at
specific times, visitors (o the wilderness at the time of o particular aircraft overflight may not have

actually heard it.
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group. This scheme for grouping respondents permits a conservative test of (he
hypothesis that wildemness visitors subjected to more intense levels of nircraft overflight
exposure report greater levels of nnnoyance due to aircraft noise,

An snalysis of variance reported in Table G-2 (in which homogeneity of variance is
not assumed) showed significantly less annoyance on the part of those who were not
exposed to & known high level overflight, F; 4, = 11543, p < .05, n? = .55, That is,
more than half of the variance in judgments of annoyance was associated with probable
exposure to one or more aircraft overflights of high noise level, Table G-3 shows
differences in mean annoyance due to aircraft noise for those who were and were not

exposed to one or more high level overflights.

A similar analysis of variance for annoyance due to aireraft noise was performed for
exposed vs. non-cxposed visitors to one or more of 14 overflights identified in the
Superstition Wildemness. Maximum A-weighted levels averaged over all measurement
stations for these 14 events (Table G4) ranged from 51 to 72.3 dBA. Eighty-three
visitors who could not have been exposed to any of these events (because they were not
in the wilderness at the time) comprised the nonexposed group. Twenty-eight visitors
who were in the wildemness at the time of the overflights and who reported noticing
aircraft formed the exposed group. The respondents who were in the wildemness at the
titne of the overflights but who did not repon noticing aircraft were omitted from this
analysis (as they were from the parallel analysis of Golden Trout respondents).

The analysis of variance (using separate variances for each group) described in
Table G-5 showed significantly less annoyance reported by visitors who had not been
exposed to at least one overflight (Fy 26 & 120.44, p <.05, 42 = .75). Three-fourths of
the variance in annoyance was associated with probable exposure 1o high level overfligit
events, Table G-6 shows average differences in annoyance between visitors who were -
exposed and visitors who were not exposed to at least one high level overflight in

Superstition Wilderness.

The substantial proportion of variance accounted for in these two conservative
analyses suggests a strong relationship hetween aircraft overflight exposure and
annoyance due to aircraft noise.
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6.2 Prediction of Overall Enjoyment

Enjoyment of visit was investigated as a function of noise exposure to test the
hypothesis that visitors exposed to one or more overflights might report their visits as less
enjoyable, For Golden Trout and Superstition Wildernesses, visitors who were and were
not exposed to 24 and i4 verified overilights, respectively, formed exposure groups, as
described in Section 6.1. Since most visitors expressed considerable enjoyment, the three
lowest enjoyment categories were combined, forming three levels of enjoyment: less than
very enjoyable, very enjoyable, and extremely enjoyable. An analysis of variance
showed no statistically reliable difference in the transformed measure of enjoyment
between lower and higher exposure groups, F(y 140y = 2.01, p > .05. In the Superstition
Wildemess, however, those exposed to one or more of the 14 overflights reported slightly
greater enjoyment of their visits than those not so exposed, F; 103y = 12.94,p < .05, n?
=,11. On the average, those not exposed to these overflights reported an average overall
enjoyment of 2.0 (very enjoyable), while those probably exposed reported an average
enjoyment level of 2.4 (mnid way between very and extremely enjoyable).

6.3 Relationship between Annoyance and Duration of Visit Prior to Interview

Amount of time spent in the wilderness prior to interview can also serve as a
substitute for overflight exposure, since exposure increases with duration of visit. The
correlation between duration of visit prior to interview in Golden Trout Wilderness and
annoyance due to aircraft noise, 1y gy = .22, p < .00414, indicated that only about 5% of
the variance in annoyance is predictable from pmount of time in the wildemess prior to
interview. For Cohutta Wilderness, only daylight hours contributed to the measure of
time in the wilderness, since few visitors remained ovemight and becnuse fewer
overflights occurred during late night hours. The cormrelation in Cohuttn Wildernass
between duration of visit and NNOYance, fagyy = .17, p < 004, indicated that only about
3% of the variance in annoyance was predictable from this crude measure of exposure.
No statistically reliable relationship between time in the wildemess and annoyance due to
aircraft noise was observed in the Superstition Wildemness.

Correlations between duration of wilderness visit and enjoyment of visit were also

MBecause of the large number of correlations computed to investigate dosage-effect relationships, each
i tested at o = 004 (o malntain & Type I error rate less than 5%. :
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investigated to determine whether this substitute for exposure might simply reflect
general dissatisfaction as & function of length of stay, These correlations did not reliably
differ from zero in any of the wildenesses, Substantial correlations were observed
between durntion of wilderness visit and number of aircraft noticed: e.g., r1g3)= .62, p <
004 for Golden Trout Wildemess, Ag expectad, correlations were lower in the other
wildernesses, but still relinble at the .004 level of significance: r(3gp) = 41 for
Superstition Wildemess and r(341y = .30 for Cohutta Wildemess.

6.4 Relationship between Annoyance and Number of Aircraft Noticed

Correlations between annoyance due to noise and sight of aircraft and number of
aircraft noticed (of each type and all types considered together) are shown in Table G-7
for visitors who noticed aircraft. No relationship accounted for even 10% of the varinnce
in annoyance due to aircraft noisc. Moreover, none of the relationships between number
of spircraft noticed and visual annoyance was statistically relisble, Corresponding
correlations among all visitors, including those who noticed no aircraft, are shown in
Table G-8. These comelations were also modest, with the strongest relationship
accounting for 16% of the variance in annoyance due to aircraft noise.
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7. Conclusions, Limitations and Recommendations

As discussed in greater detail in Appendix B, generalization of inferences drawn
from this study to other wildemnesses must be made with care because of the purposive
selection of study sites. Generalizability is nlso limited by the uniqueness of some
wildemesses, Finally, since some of the analyses were conducted on combined data from
three wildernesses, not all results apply equally to each wildemness,

It should also be noted that the three wildemesses were chosen specifically for their
relatively high expected levels of aircraft overflight exposure. It is thus possible that
these results reflect a level of impact on visitors that is greater than that produced system-
wide.

On the other hand, it is also conceivable that interviewing in wildernesses with
relatively high visitor use might have lead to underestimation of overflight impacts, For
example, it is possible that high visitor density might have lessened the salience of
aircraft noise s an irritant to visitors, In the current study, Golden Trout Wilderness had
the fewest visitors spread over the greatest area, but was the one in which wvisitors
reported the greatest annoyance due to the sound of aircraft. Golden Trout was also the
wilderness with the highest noise Jevels from individual aircraft.

7.1 Summary of Principa! Findings

As qualified in Section 7.2 and Appendix B, the major findings of the present study
of outdoor recreationists’ short term reactions to aircraft overflights in three wildemasses

may be summarized as follows.!3

1. Little evidence was found that overflights diminished respondents’ overall
enjoyment of their wilderness visits, nor their intention to returmn for
additional visits. (See Hypothesis 1 of Section 2.3 and analyses in Sections

4.2.3,4.2.5,and 6.2.)
2. The most significant impact of aircraft overflights on respondents was

associated with the noise exposure they create. Respondents were more
strongly annoyed by aircraft noise (25% annoyed to any degree in the worst

154 the end of each finding a reference is provided for the hiypothesis to which the finding relates, and
for the section(s) of the report which suppon and further explain or qualify the finding.

4%




case) than by the visibility of aircraft or their condensntion trails (16% in
the worst cage). (See Hypothesis 2 of Section 2.3 and analyses in Sections
4.1,and 4.2.1.)

3. Aircraft overflights of the Cohutta Wilderness were audible to all
respondents, but less than half of the respondents (48%) reported noticing
aircraft during their visits, It is not possible to determine whether visitors to
the Golden Trout and Superstition Wildernesses were actually exposed to
aircraft noise, due to the nature of the place-oriented noise measurements
and the types of flight operations in the study areas. (Sce Hypothesis 3 of
Section 2.3 and analyses in Section 4.1),

4, The majority of respondents were not annoyed by noise of overflights
(75-92%) among the three wildemesses studied. A minority was slightly or
modemtely annoyed by noise of nircraft (7-12%), and a smaller minority
(1-12%) was highly nnnoyed by noise of anircraft overflights. (See
Hypothesis 4 of Section 2.3 and analyses in Section 4.1.)

5. Although overflights annoyed some respondents, other aspects of
wildemness visits, such as inadequate ¢rail maintenance, crowding, insects
and weather were much more frequently cited as the least liked feature of
visits. Fewer than 1% of the respondents in the three wildemesses
spontaneously mentioned aircraft noise or other aircrafi-related issues as
aspects of their visits that they liked least. (See Hypothesis 5 of Section 2.3
and analyses in Section 4.1). .

6. The prevalence of aircraft noise-induced annoyance among respondents
was predictable from physical measurements of noise exposure, despite the
imprecision of the physical measures. (See Hypothesis 7 of Section 2.3 and
analyses in Chapter 5 and Section 6.1).

7. Reactions to overflights were better predicted from imprecise physical
measures of noise exposure (approximate r = .80) than from self-reponts of
numbers of aircraft noticed (maximum r=,30), (See Hypotheses 8 and 9 of
Section 2.3 and nnalyses in Sections 6.1 and 6.4).

8. A theory-based interpretation of the reactions of respondents to aircraft
noise exposure in three wilderness settings suggests that they may be
approximately 10 dB less tolerant of noise than in residential settings, (See
Hypothesis 10 of Section 2.3 and analyses in Chapter 5),

9. Aircraft which typically produce greater noise levels (low flying jets and
helicopters--usually military aircraft) were reported to be more annoying
than small propeller driven aircraft and high altitude jet transports, (See
Hypothesis 11 of Section 2,3 and analyses in Section 4.2.4).

10, Duration of visit was not strongly related to noise-induced annoyance (r=0
to.22). (See Hypothesis 12 of Section 2.3 and analyses in Section 6.3).
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11. Most visitors highly enjoyed their visits, intended to retum, and did not
report the presence of aircraft as the least liked nspect of the wilderness
visited. Thus, analyses of relationships nmong these varinbles was
preciuded. (See Hypotheses 6 and 13 of Section 2.3 and analyses in

Sections 4.1, 4.2.3, and 4.2.5).

12, Noticeability of nircraft and annoyance produced by them were found to be
unrelated to the type of activity wildemness recreationists were engaged in nt
time of exposure to pircraft noise. (See Hypothesis 14 of Section 2.3 and

analyses in Sections 4.2.2 and 4.2.6.)

13, Demographic and other nonacoustic varinbles, including group size,
number of previous visits, age, sex, overall enjoyment, etc., did not account
for statistically significant amounts of variance in renctions of respondents
to overflights, (See Hypothesis 15 of Section 2.3 and analyses in Sections

4.1 and 4.2.7).

7.2 Limitations and Recommendations for Further Study

7.2.1 External Validity

Genernlizability of the current findings to other wildernesses within the Forest

Service Wilderncss Preservation System is limited. While the sites selected for this study
are believed to be as meaningful a subset as any three that might have been selected, any

study limited to three sites suffers limited extenal validity. The obvious remedy is a
siudy incorporating far more wildernesses, randomly selected from strata constructed to
represent all wilderness and visitor characteristics of interest. Such a study is not feasible

without mnore cost-effective methods for measuring both dose and visitor response data.
Further, the number of stratification criteria is limited by the size of the entire population

of wildemesses (approximately 350).

7.2,2 Modification of Data Collection

No precise measurement of noise doses experienced by visitors was nffordable in the
current study. As the independent variable of central interest, visitors® noise exposure
ghould be estimated with ns much precision as is affordable in future studies.
measurements in large wildernesses do not necessarily reflect noise exposure experienced
by mobile visitors who may pay scant nttention to their precise locations at specific times
during sometimes lengthy visits. While it might be possible to devise questionnaire items
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which nllow visitors to reconstruct their visits, it would be unwise 1o rely on measures so
dependent on visitor recall and ex post facto reconstruction task. Place measurements are
most uscful at sites of limited extent (such as vista points) where all visitors present at a

given time experience very similar exposure,

Dosimetric devices which automatically measure personal exposure in real time
merit consideration in future studies, as do automated global positioning system
instnuments, Detailed postdiction of exposure through geoinformation systems may also
produce useful noise exposure estimates in some situations. Other methods of measuring
real time exposure, such as direct observation of visits, are less likely to improve on wide
area measurements. Attention must also be paid to quantifying the relationship batween
overflight noise, the self-noise of outdoor recreationists engaging in various activities,

and indigenous sound levels,

7.2.3 Modification of Survey Instrument

Other than the wording of the question regarding location, experience with the
current questionnaire suggests no major revisions for future interviewing, Concern that
the filter question about noticing aircraft might have eliminated from further questioning
some respondents who heard but did not see aircraft can be alleviated by expanding the
item to indicate that a positive response is appropriate for aircraft seen or heard.

A checklist is an alternative approach to evaluating the relative salience of aircraft
overflights to visitors. The list would include aircraft nois¢ ns one item which
respondents could select as affecting their visits. This approach would ensure that all
respondents considered aircraft overflights to have been part of their visit. However, the
particular list in which aircraft is embedded can create biases, since any item in the list is
cmphasized while any item left out is de-emphasized. The longer the list, the less
prominent any one item becomes. Such biases are avoided by an open-ended question

about aspects of the visit liked least,

7.2.4 Further Statistical Analysis

No additional analyses of the current data set are recommended, The imprecision of
noise exposure measurermnents precludes estimation of a noise dosage for each respondent,
a procedure that would better allow inference of dosage-response relationships between
noise exposure and annoyance. Inference of dosage-response relationships should
nonetheless remain a basic goal of future studies conducted by other means,
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Glossary

1 Definitions of Key Terms

Since o number of terms used in this report have both colloquial snd technical
meanings, it is important to avoid burdening technical uses of these terms with excess
baggoge. The following clorifications are provided to minimize confusion between
colloguial and technical meanings of audibility-related and other terms, and to avoid
imputation of political, economic, or other motives to technical uses of these terms.

The term signal" is o technical one applied to any physically describable,
information-bearing event, A meaningful sound, for example, can be considered as an
acoustic signal. The term "stimulus” is sometimes used loosely in psychological jargon
as a synonym for "signal’. Its use is deprecated for present purposes, because the
effective “stimulus” produced by a signal can only rarely be described in physical terms,

"Sound is a term used colloquially to describe any audible signal. The technical
definition of sound which corresponds most closely to this colloguial use is "a
propagating fluctuation in atmospheric pressure. The latter definition intentionally
omits any reference to the origin of the pressure fluctuation, its audibility by any
observer, anyone's opinions about the pressure fluctuation, any political or economic
consequences of the existence of the pressure fluctuation, ete.

"Noise" is a term used colloquially to characterize "unwanted" sound. This
characterization obscures by whom and for what reasons a sound is unwanted. A more
forthright definition of the term as it is used colloquially is “sound that somebody
considers too inconvenient or too expensive to control". The non-evaluative and neutral

technical definition of noise is "n signal Incking information of interest”.

The terms "ambient noise" and "background noise” are used to characterize sound
created by ongoing continuous processes in any measurement environment, in order to
distinguish such sound from that produced by specifiable sources of interest. The wotd
“noise" is used in its non-evaluative, technical sense in the tarms "nmbient noise" and

“background noise”. Inclusion of the word "noise” in the phrase "ambient noise” camies
no implications about the desirbility or undesirability of sound energy. The technical

terms ambient noise and background noise are sometimes used roughly synonymously
with the legisiative term "natural quiet” when applied to sounds of indigenous origin in

unpopulated areas,




In colloquial use, “sudibility" is the ability of a human ohserver to hear n sound,
either in the presence or absence of other sounds. In acoustic terms, audibility is a
continuous scalar quantity calculated as the bandwidth-cormrected quotient of the means of
two distributions of sound levels: one referred to as the distribution of noise nlone, and
one referred to as the distribution of signal plus noise. Audibility is conventionally
expressed in the scalar (dimensionless) unit d'.

It follows from the above definitions that use of the technical term “ambient noise
distribution" to describe the distribution of sounds of indigenous origin in a wilderness
setting does not imply any pejomtive value judgments about the processes generating
such sounds or their desirability for any purpose. Likewise, technical descriptions of the
acoustic emissions of an aircraft overflying a wilderness os a "signal” does not imply any
favorable value judgments about the desirability or appropriateness of such sounds.

2 Definitions of Other Terms

The termns in the remainder of this Glossary are defined in the sense in which they
are used in the body and appendices of this report, not necessarily in their broadest sense.

o: Type I error rate (q.v.).
B: Symbol for standardized regression coefficient (g.v.)

%2: A family of statistical tests evaluating the either relationships among categorical
variables or the goodness-of-fit of a model to observed data,

¢ Index of associntion between two categorical variables.

12: Propostion of variance in the dependent variable accounted for by an
independent variable or interaction among independent variables,

pPa: Abbreviation for microPascal, a millionth of a Newton per square meter, pla
is the conventional reference pressure for measurement of airborne acoustic signals, and
is assumed for all units in decimal notation in this document unless otherwise noted.

AGL: Abbreviation for "above ground level”, one of two common (see also MSL).

A-level: Sound level expressed in units to which A-weighting has been applied
q.v.).
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Analysis of variance: A statistical technique for assessing differences among
groups (classified on one or more independent variables) on a continuous (dependent)

variable,
Audibility: Bandwidth-adjusted signal to neise ratio,

A-weighted sound level: A single number index of a broadband sound that has been
subjected to the A-weighting network (q.v.).

A-weighting network: A frequency-equalizing function intended to approximate
the sensitivity of human hearing to sounds of moderate sound pressure level,

B: Symbol for regression coefficient (q.v.).

Between-subjects: In analysis of variance, a research design in which different
cnses are in each category of the indspendent varinble(s).

Covariate: Variable for which statistical control or adjustment has been made.

d*: Pronounced d-prime, a continuous scalar quantity calculated as the bandwidth-
corrected quotient of the means of two distributions of sound levels, the distribution of
signal plus noise and the distribution of noise alone.

D®: An expression of the average noise level in o community necessary to produce
reports of a consequential degree of arinoyance (inferred fromn DNL and the proportion of

the population reporting high annoyance).
dB: Abbreviation for decibel.

dBA: Abbreviation for A-weighted sound level; use of alternative symboi, dB(A), is
deprecated.

dB/s: Symbolic representation of decibels per second.

decibel: The unit for expressing the product of a constant (usually 10 or 20) and the
logarithm to the base 10 of the ratio of a quantity of interest to a reference quantity.

Dosage-response relationship: A plot of the relationship between some measure of
exposure (dose) plotted on the abscissa (horizontal axis) and some measure of behavior,
attitude, or disease state (response) plotted on the ordinate (vertical axis),

F: A atatistical test of the ratio of systematic variance (variability associnted with



known sources) to error variance (varisbility due unknown or unmeasured sources).
Subscripted values in parentheses are degrees of freedom associated with the two sources
of variance, and are based on numbers of groups, measures, and cases, :

Goodness-of-fit: A measure of how well 8 mode] fits observed data, evaluated as
%2, in which lower values denote better fit.

Interaction: In analysis of variance, modification of the effect of one independent
varinble by one or more other independent variables.

Logistic Regression: A statistical technique for nssessing prediction of a categorical
variable by a set of variables that may be continuous or categorical, or mixed.

Logit Analysis: A form of multiway frequency analysis (q.v.) in which one
categorical variable is considered the dependent variable while the remaining categorical

variables are considered predictors.

Loglincar multiway I‘reqﬁcnt:_v analysis: A statistical technique for assessing
associations among categorical variables, in which n linear model of the logarithm of

expected cell frequencies is formed.

Main effect: In anolysis of variance, differences in means among levels of one
independent variable, ignoring or adjusting for all other independent variables.

Multivariate analysis of variance: A statistical technique for assessing differences
among groups (classified on one or more dimensions) on a set of continuous (dependent)

varinbles.
MOA: Military Operating Area.
Multiple-correlation analysis: (see Multiple regression analysis)

Multiple regression analysis: A statistical technique for assessing the prediction of
one continuous or dichotomous variable (the dependent variable) from 2 set of other
continuous or dichotomous variables {the independent variables),

MSL: Abbreviation for "mean sea level”, 6ne of two common references for
specification of aircraft altitude (see also AGL).

MTR: Military Training Route.
nm: Nautical mile (6076 feet)
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NPS: U.S. Department of Interior National Park Service,

p <: The probability that the finding is due to chance variation in the sample rather
than some systematic relationship in the population is less than some quantity, such as

5%.

Prevalence: Number of people sharing nn attitude at any defined point or period of

time.,
r: Index of bivariate correlation, the association between two continuous variables.

The subscripted value in parentheses represents the degrees of freedom, calculated s the
number of cases minus the number of measures (2).

R: Index of multiple correlation, the Pearson product-moment correlation between
observed scores on the dependent variable and those predicted by multiple regression

analysis.
Regression analysis: A statistical technique for assessing the prediction of one

variable (the dependent variable) from another (the independent variable) as well ns the
correlation between the two variabies.

Repression coefTicient: A weight applied to an independent (predictor) variable to
produce optimum prediction of a dependent (criterion) variable). See standardized

regression coefficient,
RVYD: Abbreviation for recreation visitor day.

Signal to Noise Ratio: The relative level (in dB) of some characteristic of a signal
(e.g., its rms value) and the corresponding characteristic of a distribution of noise.,

Sound pressure: A fluctuating pressure superimposed on the static pressure by the
presence of sound,

Sound pressure level: In decibels, 20 times the logarithm to the base 10 of the ratio
of the time-period, root-mean-square sound pressure, in a stated frequency band, to the
stondard reference sound pressure--20 micropascals (20 pPa),

Standard multiple regression analysis: A form of multiple regression analysis in
which all independent variables enter the prediction equation simultancously, and the
contribution of each independent varinble to prediction is assessed after statistically
controlling for all other independent variables.
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Standardized regression cocfficient: A regression coefficient which has been
standardized to a dimensionless unit, often referred to as a B weight,

Type 1 error; Peclaring o relationship among variables to exist in the population
when in fact it does not,

Type 11 error: Failing to declare a relationship among variables to exist in the
population when in fact it doss.
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Appendix A
Questionnaire for On-site Administration

This Appendix contnins two versions (differing only in minor wording changes) of
the questionnaire used for face-to-foce administration to respondents, The trail head
version was used as an exit questionnnire whereas the trail camp version was used as an
in-wilderness questionnaire. The questionnaire is organized into three formats and
appears in this Appendix accordingly: (1) a coding form (one for each version of the
questionnaire) which displays both the questions and responses, and was used for entry
inte the interview dotobase, (2) an interviewer form (one for each version of the
questionnaire), which supplies questions for administering the questionnaire and other
interviewer instructions and (3) an interview answer sheet (identical for the two
questionnaire versions), which was completed by each group member during the
interview. '

Shaded arsas on the coding forms contain the actual wording of items administered
to respondents. Instructions to interviewers are rendered in italics, The category labeled
"Refused” is reserved for explicit refusal of respondents to reply to a given item. "Not
Ascertained” is recorded for items which are inapplicnble because of questionnaire
branching, or items which are not asked of respondents due to initial refusals.



A.l Trail Head Version of Questionnaire

The questionnaire reproduced below was administered to recreationists concluding
their wildemess visits. The coding form is followed by the interviewer form.

————
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PRIVACY ACT STATEMENT:

Your participation in this survey is voluntary. There are po penaltics for not answering some
or all of the questions, bul sinee each interviewed person will represent many others who will not be
surveyed, your cooperation ks extremely important. ‘The answers you pravide are confidential, and
will be:ummrlmdlolhnuhcy:mnmbenmwdwnhynuonnyoncinyourmup.

Information 10 be Recorded Immedintely afier Interview
Information Code
Wilderneas Code
Interviewer Code
Datc of Interview /!
Time of Interview (24 hour format)
Interview Location
Number of People in Party
Age Group D 19 or younger 0 40.59
o 30.39 D &0 or older
S 0 Male
B Femole
QUBFI'ION 1t WHAT DATE AND TIME DID YOU START 'm:s
ek VISIT TO THE €place ssine> WILDERNESS? < L
wmum
Codes Response
Date i !
Time {24 hour format)
70 Don't Know
80 Rofused
%0 Not Asccriained

Hubie raparitey Suries ey St Sy Of kafursoptots b SNl I arigd ) Skterely ot U, Matlodniy i s o rovisutg SRV, plyiing iy AN S,
jpdering wal stainmg @ dem ovaded, b mmgiiivy el revitly e aakelies of iirntey. e chirame rigaring s Surden e o By SV SR af i
d-ld--.u-u-'-hhnl-.-u-nhnq-— Agrtadaary, Comnass OfSerr, OUUM, Rous, 864 W, Wakinpay, DG JT98 i
it Oihan a8 et atgu, Praped {Dblhe B18-8117), Wabingas D.C D,

A Agprett &, BRI T R, 8N PRSP



/QUESTION % WAS THIS YOUR FIRST VISIT TO THE <place mame> WILDERNESS? -

Response

No

Yez

Doa'’t Know

Refused

Not Ascertafned

I YES, ask lem 3 next. UNO,all‘.

lhopm S’an

g QUF.‘STION M: Abont hcm mlu; timcs have you mlwd lhe <phu Raie> wnamm ln

Codea

Reapopse

¢ Last viait wns more than five yeans ago

Di1D203040506

1 to G timea

7

7 or more timea

70

Doa't Know

]

Refused

Lot

Nol Ascertained




OU PLAN 70 VISIT THE <place mame> WILD
ti¢./5WITHIN THE NEXT § YEARS? .

Codea Raponse
o No
1 Yes
70 Don't Know
g0 Refwed
90 Not Ascertaned

L YES, ask [rem 4 mext. If NO, ash

%’ QUESTION 3A:“Why don’t you plas o visit the <place same> Wilderaess agata?

Verbatim:
Codes Response
1 Combination of Alreraft and Non-Adreraft
Relased
2 Non-Aircralt Related
3 Alreraft Related
4 Didn't Intend To
5 Not Planaing to vg;\rvijmln the Next Five
70 ' Pon't Know
B Bo Refuscd
20 Not Ascerained




UESTION 4: DID YOU ENJOY YOUR VISTT?

Response
0 No
1 Ye
70 Deon't Know
80 _ Refuscd
2 Not Ascertained

I NO, ask liem 5 pext, If YES, ask:

nry sojoyable or mnmly m]nylble?

QUBSTI M: Would nn say that your visii was slightly mloylblo, nndsrml: eq]unble,

Response
1 Siightty
2 ‘ Moderately
3 Yery
4 Extremely
70 Don't Know
&0 Refued
20 : Not Ascertained




i
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i
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{QUESTION 5 WIAT DID YOU LIKE MOST ABOUT YOUR VISIT?..

Verbatim:

Codcs

Responss

Nothing Liked

Peace and Quict

»

Scenery

w

Being Alone

Having Fun

Being with Friends

Acthvity-Relascd

Relmxation

Other, Nop-Alreraft Related

Vi o S o] W] &

Other, Aireaft Related

Don't Know

&

Refused

Not Ascertained
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:/-"QUESTION G WHAT DID YOU LIKE LEAST ADOUT YOUR VISIT?

Verbatim:

Codea

Response

Nothing Disliked

[ ]

Insdequate Trall Maintenance

Crowding

Weather

Alreraft Nolse

Other Nolse

Insccts

Other, Aircralt Related

wlwlaluwu] al wlw

Other, Non-Aireralt Related

Don't Know

8

Refused

Not Ascenalned

0
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QUESTION 7 DID YOU <each activty aame> DURING THIS VISTT?

Activity

Bhie No

Date

Siart Time

Egd Time

Been Honeback Riding

Gone Huoting

Goue Rock Cilmbing

Other;

Don't Know

Reluscd

Not Ascertained

7




QUESTION 8: 'DID YOU NOTICE ANY
#AMBCRAFT DURING YOUR VISIT? . 7

0 No

1 Yes

70 Den't Koow

Rehued

2 Not Asccralned

Il NO, End Intervicw.
If YES, Ask Irem 9 Next,

*QUESTION $: WHAT TYPE(S) OF AIRCRAFT DO YOU RECALL NOTICING?

Verbatim:
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YQUESTION $A: Tow wasy salrcrafl type> dlid you Rotice?

Codes Respoase

Namber
Notied

Don't
Kaow

Relused

Not
Ascertained

1 High Flying Jcts

2 Helicoptens

3 low Flying Jeis

4 Small Private
- Alrplancs

3 Other Aireraft

LI —
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‘QUESTION 1¢: WERE YOU BOTHERED OR ANNOYED BY AIRCRAFT NOISE DURING
; "YOUR VISIT. ‘

Codes
0 No (Not at all)
1 Yes
70 Don't Know
80 Refused
20 Not Ascertained

I NO, ask lem 11, If YES, ark:

' QUESTION 10A: Were yun sUightly annoyed, moderatsly lnnnnd, n'ry lnntm:d, or . ‘
+ extremely annoyed by ircralt aum? s

Codea Reaponse
1 Slightly Annoyed
2 Moderately Annoyed
3 Very Annoyed
4 Extremely Annoyed
70 Don't Know
B Refwsed
20 Not Ascertalned

¥ maore ikan 1 Yype of clroraft was noticed, them osk:

" QUESTION 100 Which type of alrcrafl was most ankoying to bear? .
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UESTION 11 WERE YOU BOTHERED DR ANNOYED Wmmmﬂ :
‘DURING YCUR Y1ST?

Codes Reiponse
0 No (Not at all)
1 Yes
70 Don't Know
Bo Refuacd
41 Not Ascertained

I NO, wnclude inssrview, If YES, ask:

g UE":'I’ION luu ‘Were you slightly annoyed, moderately nno;ed, vm lnnopd, or .
LEATL il extremely snaoyed b: mlng alrcraft? NIRRT

Codes Response
1 Stightly Annoyed
2 Modenately Annoyed
3 ¥Yery Annoycd
4 Extremely Ancoyed
70 Don't Know
80 Refuscd
2 Not Ascertalned

I more than 1 gype of alroeft war mosioed, then ask:

QUESTION 518: "Whick type of alreval was most anaoylag o es

Yerbatim:
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Helio, I'm an jterviswor helping with a Foreat Service survey of vialtors to the
<piace name> Wikiamess, We would greatly appreciste a Ktlo of your tima to

: ANTWEr & few quastions. ‘fiiwm:ﬁpmm.nnunukcm that respondents ;'.;.
don't paxe xlmgn the qumamh a-re!knmthdm} ; SRR
¥ St U ", . ekl "‘"‘-"', ‘ -
QUESTION 4: WHAT DATE AND TIME DID YOU START TH!S VISIT TO THE <place
name> WILDERNESS? (pg.1)
QUESTION 2: WAS THIS YOUR FIRST VISIT TO THE <place name> WILDERNESS?
1/ NO, ask: 32
: About how many Umes havo you visited the <place name>
Wilderness in the past 5 yoars? (pg2)
LQUESTION 3 DO YOU PLAN TO VISIT THE <place namo> WILDEF{NESS AGAIN
WITHIN THE NEXT & YEARS? (pp3)
I NO, ask:
3 :  Why don't you plan to visit the <place name> Wildemess
apain? (pg3)
: DID YOU ENJOY YOUR VISIT? (Bottom, pg3)
If YES, ask:
r Would you say that your vislt was slightly enjoyable,
meatieratoly enjoyalls, very enjoyable or extramoly
ohjeyabls? (pgJ)
QUESTION &: WHAT DID YOU LIKE MOST ABOUT YOUR VISIT? (Please write the gne
aspecr of yosr visit you Kked the most)  (pg4)
QUESTION 8: WHAT DID YOU LIKE LEAST ABOUT YOUR VISIT? (Piease write the png
aspect of your visit you lked the leasrj (Bollom, pg.4)
QUESTION 2: DID YOU <pach activity names> DURING THIS VISIT?  (Mep, pg3)

{On pege 5 you'll find a map, We ane Interesied in what you e done diiring the vish
in the shaded arcas of the map. Pl mention several activities. If you've done any of
thess, please mark with an X where you've done them. Also please write the neme of
the aciivity, the date and the appracimare stan and end times.

The activities of Interest are: HORSEBACK RIDING (ond other stock-related
acrivitles), SWIMMING, BOATING, FISHING, HUNTING, and ROCK
CLIMBING. [lf the above activities have not been done, pmbt Jor HIKING,
PICNICKING, and CAMPING. )

VALY ACT STATEMENT 'l’u-u--h--nu-; Mn-ﬂh-m—-lduﬂuhmmwﬂm

Ty SOy e ) Y On ATWTSA, FRRY SPArIT b Ervee ieyecum,

2yt gug

G Apyrost I, HIS-TI0

e iy Snem by amsines] whl iy & AFYR

Bt @M - RO e
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QUESTION B: DID YOU NOTICE ANY ATRCRAFT DURING YOUR VISTT? (pg.6)
gN}’Eas“DkONTMOW mmwmmmwmfwnmm
) @3K 2

DUESTION ©: WHAT TYPE(S) OF AIRCRAFT DO YOU RECALL NOTICING? (Do nor
. Jrobe for ony particular airerafi ppe.)  (Botlom, pg.6)

RUESTIONBA:  How many <alrcraft type> did you notice? (pg.7)
(Ask for HIGH FLYING JETS, HELICOPTERS, LOW FLYING JETS, and

SMAI}L PRIVATE AIRPLANES. Write zero if you d:dnamadcuny
aireraft)

QUESTION 10:  WERE YOU BOTHERED OR ANNOYED BY AIRCRAFT NOISE DURING
YOUR VISIT? (pg.6)

:  Were you slightly annoyed, moderately annoyed, very
annoyed, or axtremely annoyed by alreraft noise? (pg.8)

Y YES, ask:

If you noticed more than one hpe of alrerafi:

QUESTION 108: Which type of aircraft was mest anncying to
hear? (Bottom, pg.8)

RQUESTION 49:  WERE YOU BOTHERED OR ANNOYED BY SEGING AINCRAFT DURING
YOURVIST? (pp.9)
If NO or DON'T KNOW, ask respondents 1o put their clipboards down for a moment.

If YES, atk:
*  Waore you slightly annoyed, moderately anncyed, very .
annoyed, or extramely annoyed by seoing alrerait? (pg9)

If you noticed more than one ope of alrerafty
QUESTION 11B: Which fype of alrcraft was most annoying to
s0a? (Botiom, pp9)

: Florso go to the last page of the interview answer booklet and fill
out the Infermation thare, (pg.10)

,Mrwlmympuﬂdpnbnhmnm Yowoplrﬂmw‘mhelpmmmmm
" resourced, | would ik to ask your mhmmmhnmmm :
mphywmymﬂduﬂngmmwmdyum

mpmaiig by it ied. el sk dor 3wy it iryon. of p Solkuiinn of inf Sryn, dashebing
gy by radeaing, nmn-w—umhmmmmw!—-m‘.m--um-nu-—-mmm
l-—-mp-:oullmmwnﬁm

ONd Aryrval 8 BT Popira: M3V

an‘-hnﬂndmlﬂﬁ -m!m-;:n-nnﬂ--hm . SEryiing siiey Al Saim, Py s
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A.2 Trail Camp Version of Questionnaire

The questionnaire repi‘oduced below was administered to recreationists during their
wilderness visits. The coding form is followed by the interviewer form.
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PRIVACY ACT STATEMENT:

Your perticipation In this survey & voluntary. There are o penaltics for not anrwering some
or al} of the questions, but since coch interviewed person will represent many others who will not be
surveyed, your cooperation is extremely important, The answers you provide are copfidential, and
will be summarized so that they cannot be associated with you ar anyone in your group.
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Information to be Recorded Immediatcly after Interview
Iuformation Code
Wﬂd.-m_sa Code
Interviewer Code
Date of Interview [
Time of Interview (24 hour format)
Interview Location
Number of People in Party
Age Group O 19oryounger O 40.59
DO 20.3% B 60 or older
Sex D Male
D Female
QUE‘S'I'ION 1: WHAT DATE AND TIME DID YOU START 'mxs
. VISIT TO THE <place name> WILDERNESS? - g
Vcrhlllmx
Codes Response
Date /!
Time (24 bour format)

70 Doa't Know
50 Refused
20 Not Ascenalned
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UESTION 2 15 THIS YOUR FIRST VISIT TO THE <place same> WILDERNESS? ;.

Reaponse

No

Yes

70

Don't Know

8

Refused

Not Ascertained

I YES, ask liem 3 nest, Jf NO, ask:

. QUESI'IDN 2A: About how many times Dave you mlled the cplnu RAmt» wudmm ln
& o othe past B ,um‘ u LT

Codes

Respoase

Last visit was more than fve years ago

D10203P40506

1o 6times

?

7 or more mes

Don't Know

Refused

8] 813

Not Ascertained

80



0 No

1 Ye

70 Dan't Know
4] Relused

%0 Not Axertained

U YES, wk Iem 4 next, I NO, ek

<1+ QUESTION 3A: Why don't you plan 1o vislt tbe <place game> Wilderness sgalo? - *

L AT i

ook AT TAART I

Verbatim:
Codes Response
1 . Combination of Alreraft and Non-Aitcraft
. Related
2 Non-Aireraflt Related
3 Aircraft Relsted
4 Didu't Intend To
5 Not Planning to Visit Within the Next Five
Yeann
70 Don't Know
» go Refusced
90 Not Ascerained
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/QUESTION & HAVE YOU ENJOYED YOUR VISIT SO FAR?

Coden Raponse
0 No
1 Ya
70 Don't Know
&0 Refiscd
20 Noi Ascertained

U NO, wk Liern 5 next, {f YES, ask:

- QUESTION dA: Would you say that your vialt has been slightly enjoyable, nodermly -
:-;',_-mmhlo, wry snjoyable or cnmmly clunylble? Gt

Codes Respopsc
1 Slightly
2 Moderately
3 Very
4 Extremely
70 Don’t Know
80 Refused
20 Not Ascertained




e AL At i

QUESTION 5 WHAT HAVE YOU LIKED MOST ABOUT YOUR VISIT 50 FAR?..

Verbatim:

. Codes

Respense

Nothing Liked

Peace and Quict

Scenery

Deing Alone

Having Fun

Wl aj Wl W

Being with Fricods

Activiry-Related

Relaxation

Other, Non-Alrcralt Related

Otber, Adreralt Related

70

Don't Know

8

Refuscd

Not Ascertaiped




Verbatim:

Codta Rapoac
0 Nothing Dillked
1 Inadcquate Trail Maintenznce
2 Crowding
3 Weather
4 Alrcralt Nobie
5 Other Nolse
6 Imceta
7 Cthet, Aircraft Related
8 Otber, Non-Alrcraft Related
70 Don't Know
80 Refuscd
20 Not Ascertained




e e LT S

QUESTION 7 MAVE YOU <cach aciivlty maines" DURING THIS VISTI?, ..

Activity

Site No.

Date

Start Time

End Time

Been Homeback Riding

Gone Hunting

Gone Rock Climbing

Ciher:

Don't Know

Refused

Not Ascertained
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‘QUESTION & HAVE YOU NOTICED
wmcm‘x;r DURING YOUR

Yea

Don't Know

Relused

Not Asceriained

{f NG, End Inierview,
If YES, Ask Item $ Nexz,

QUESTION $: WHAT TYPE(S) OF AIRCRAFT DO YOU RECALL NOTICING? . .

Verbatlm:
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QUESTION $A: How many <aircraf type> did you moliee?

Reaponse

Number
Nothed

Dox't
Know

Refuscd

Not
Ascertained

High Flying Jets

Helicopten

Lonw Flying Jets

Small Private
Alrplancs

Other Alreraft




QUESTION 10:'HAVE YOU BEEN BOTHERED OR ANNOYED HY AIRCRAFT NOISE -

“DURING YOUR VISIT?

Codcs Response
1] No (Not at all)
1 Yes
70 Don't Know
8o Refuscd
%0 Not Ascertalned

UNO, ask iem 11, If YES, ask:

'QUES'I'ION IOA: Hln ,nu bee slightly annoyed, moderatsly moyed, wry nnnond, nr"‘{
i ;" extremely annoyed by alrcraft alse? : S

Codaa Reponse
1 Slightly Annoyed
2 Moderatcly Annoyed
3 Very Annoyed
4 Extremcly Annoycd
70 Don'i Koow
B0 Refused
90 Not Ascertained

I more than 1 (ype of aircraft was noticed, then ask:

'+ QUESTION 10B: Which type of aircraft was wost asnoylog 1o bear? .. "0 .
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.'-é'QUESTlON 11: IAVE YOU BEEN BOTHERED OR ANNOYED BY SEEING AIRCRAFT.
DURING YOUR VISIT? i

Codes Reaponse
o No {(Not at all)
1 Yea
70 Don't Know
8o Refiacd
90 Not Ascerialned

U NO, conclude intrview, If YES, ark:

: QUESTION qu Have you beea slightly anooysd, saoderatcly nnnu;rnd,my mo:ud, or;
., SStreimtly sagoyed by usln; llrcrm R

Respoase
1 Stightly Annoyed
2 Moderately Annoyed
3 Very Annoyed
4 Extremely Annoyed
70 Dan't Know
B0 Refused
20 Not Ascerained

{f more than 1 gype of slreraft was moticed, shen ask:

QUESTION £15: Whicki type of atreraft was must mnnoylag 0 see?

Verbatim:
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If NO, ask:

I YES, ask:

allu.lmmnmmmwnanmaeMumdetnﬂn
piace name> Wildernesa, | Wa would sppraciate a kuls of yourtima to -
-ANEWOr & fow quostiona, (Hnndaudﬁpboardsmdmhmﬂmmparwmn .
don?pagctlwughﬂwqmﬁmnnhwumamammmmhou)“ T

WHAT DATE AND TIME DID YOU START THIS VISIT TC THE <place
name> WILDERNESS? (pp1)

IS‘;HIS YOUR FIRST VISIT TO THE «<place namo> WILDERNESS?
) :

About how many times have you vislted the <place name>
Wilderness in the past § yoars? (pg.2)

DO YOU PLAN TO VISIT THE <piace namo> WILDERNESS AGAIN
WITHIN THE NEXT 5 YEARS? (pg3)

Why don't you plan to visht the <place name> Wildernese
8gain? (pg3)

MAVE YOU ENJOYED YOUR VISIT SO FAR? (Botiom, pg3)

: Would you say that your visit has bean slightly onjoyable,
moclarataly enjoyable, very enjoyable or extremaly
enjoyable? (pg3)

WHAT MAVE YOU LIKED MOST ABOUT YOUR VISIT SO FAR? (Piease
wriie the ghig aspeet of your visit you have liked the most)  (pg4)

.
.

WHAT HAVE YOU LIKED LEAST ABOUT YOUR VISIT SO FAR? (Please
write the gng aspect of your visit you have liked the least.) (Bottom, pg4)

HAVE YOU <each activity name> DURING THIS VISIT? (Map, ng)

(On page 5 you'll find @ map. We are inierested In what youNe done during the

in the shaded areas of the map. Il mention several activities, If you've donz any of
these, please mark with an X whm youtve done them. Also please wrile the name of

the activity, the dote and the oppraximate san and end times.

The activities of interest are: HORSERACK RIDING (and other stock-related
acrivities), SWIMMING, BOATING, FISHING, HUNTING, and ROCK
(CLIMBING, [If the above activities have not been dong, probe for HIKING,
FICNICKING, ond CAMFPING ])

FRIVACY ACT ETATEMENT: T-unq—-m-nid-f.' hn-ﬂhh-m—-ldhmnuu-ﬂn—um
Sy M.

That pnmmurs. s provids o sinidamed. S TV B YT

i!-l'm

M3 Approal @ 12

Bt 88700 -nam ue
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QUESTION 8: HAVE YOU NOTICED ANY AIRCRAFT DURING YOUR VISIT? (pg.6)
gﬁ&a;gowmam ask the respondents 1o put thelr clipboonds down for 8 moment,

QUESTION B: WHAT TYPE(S) OF AIRCRAFT DO YOU RECALL NOTICING? (Do nor
probe for any panicular sircroft type.}  (Dosiom, pg.6)

QUESTIONBA:  How many <alreraft type> did you notice? (pg.7)
(Ask for HIGH FLYING JETS, HELICOPTERS, LOW FLYING JETS, and

SAMLJ&LPRIVAEAIRPL-WB. Write 2cro If you did not notice any
aircroft)

QUESTION 10:  HAVE YOU BEEN BOTHERED OR ANNOYED BY AIRCRAFT NQISE
DURING YOUR VIST? (pg.8)

Have you been slightly annoyad, medarately annoyed, vary
annoyed, or extremely annoyed by alrcraft nolas? (pg8)

If you notieed more than one fype of gircrafy:

LSUESTION 108:  Which typo of alreralt was mest shnoying to
hosr? (Bottom, pg.8)

U YES, ask:

HAVE YOU BEEN BOTHERED OR ANNOYED BY SEEING AIRCRAFT
DURING YOUR VISIT? (p39)
If NO or DON'T KNOW, ask respondents to put their clipboards down for @ monent,

I YES, ask:
Have you been slightly annoyed, moderately annayed, very
annoyed, or extremely annoyed by saeing aircraft? (pg.9)

If you noticed more than mc e of alrerafi:

QUESTION 148: Which typo of aircraft was most annoying to
800? (Botiom, pp9)

BEEORE CONCLUDING: Ploass go 1o tho last page of the imtervisw answer beoklst and fil
out the Information there. (1g.10)

Myuuformplmdpmbnhmhnwy onpﬂmwmwpmmwm
TOIOMICAS.. lmauknmukmmcmmhmmmnmmm
mphymmmdmmmwwdmm i

Mmhﬁ-ﬂ“'mhﬁI“l“"““ﬂﬁ.“.’_-ﬂ“h_m-

aaiiatning i Juis Minind, outl Satpien) Bl VETEY i iy ahow mpent: of ey swlamins of Wt armeiten, dmielig
—n—hm-m-nm-mhmm (=Y 22 mumu--m—cu_nl‘?—m
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AJd Interview Answer Sheets

The interview answer sheets used in group administration of the questionnaire
follow.
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Interview Answer Sheet

PRIVACY ACT STATEMENT:

Your participation in this survey is voluntary. There are no penaltics for not answering some
or all of the questions, but since cach interviewed peron will repreaent many others who will not be
surveyed, your cooperation s extremely important, The answen you provide are confidential, and
will be summarized so that they cannot be asociated with you or anyone in your group.

Question 1 (Plezse write your answer below, “The calendar below moy help with the dote.)
Pate )
Time__. DAM DPM
NOVEMDER
EUNDAY MONDAY TURIDAY WIDNDDAY THURSDAY FRDAY SATUADAY
i ] }
4 ] [] u [ ] L] .
i -] u « M H » 1t
o 1] » n :E E] H
5 » n » bod »
DRCEMAER
FUDAY [ BATUADAY

RBDAY 3§ - MONDAY | TUREDAY WIDHEBDAY | TIVRSGAY

2 3 & ] L] ki []
L] ] L1l u o H U
- 17 » 1 = ] n
—
o o L L] n L »
N
OME Agyeemd ) SEN112 Brpirenc B3 153 - e
[-— 3 — T ham—— Menter b Py
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Question 2 (Please check one of the boxes below) 005 - v
R YES 0 NO D Dona't Know
Question 2A (If you checked NO above, pleass chock one of the boxes below)
o1 04 O 7 ormore
o2 os D Last visit was more thaa five yesrs ago.
u ] (wi 0 Don't Know
94
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Queation 3 (Please cieck one of the boxes below) "

O YES O NO O Don't Know

Question 3A (If yoo checked NG abare, plese erite your answerbelow) .oooor -

Qucstlon 4 (Please check ope of the boxes below)

0O YEs o NO D Don't Know

Question 4A (If you ehecked YES above, please check one of the boxes below) - c0

D Slightly epjoyable D Very cojoyable
O Moderaiely cnjoyable O Estremely enjoyable
D Don't Know
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Question 5 (Pleast write your answer belaw) 2070 0%

Queatlon & (Flease write your answer btlow) ...
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Question 8 "(Please chock gue of the baxes bl

I

D Don't Know

o NO

0 YES

Question $ (Plcass write your answer below) o 7t o
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Question 94" (Please wrlte your answers belom)

Response Nomber Noticed Don't Know

High Fying Jets

Helicopters

Low Flylng Jeus

Stmall Private Airplancs

Other Alrcralt

Quesion 10 (Phass check 6o f e bines k)

D YES 0 NO O Por’t Know

Question 10A {1f you checked YES abors, please check ont of the boxes belom) .

D Stightly Annoyed

q Moderately Anncycd
U Very Anngyed

D Extremely Annoyed
0 Don't Know

Question 108 ‘(3 gen notlced
below) . %

B




Questiaa 11 (Flcase check anv of the baxss briow)

0 YES 0 NO O Don't Know

Question 114 (I you checkrd YES abovs, please chock oue of the bascs balow)

D Slightly Annoyed

D Modertely Anooyed
B Very Annoyed

D Extreaely Annoyed
D Don't Know

Questton 118 Qf
below) oo s e T
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Phast coinplets the following aforuiktion:

0 Male
0 Female

D 19 or younger 0 40-59
o 20.39 0 60 or older

Thaak you for your ime.
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Appendix B
Basis for Purposive Selection of Wildernesses

The present study was the first large scale effort to associate objective measures of
airernft noise exposure with outdoor recreationists’ responses. The goal of generalization
of findings to all wildernesses was therefore not accorded as great a priority as the goal of
determining whether such an association could be established at all’6  Since
mndomization of site selection is 8 measure undertaken to enhance generalizability,
random selection was not attempted. Randomization was also less than desirable for

other reasons:

e Limitation of study to three sites implied that no more than one site from
each of three strata be chosen, Random selection of & single site within a
stratum serves no useful statistical purpose, since variation within strata
cannot be estimated on the basis of a single measurement unit. Thus, useful
random selection from three strata would require that at least six sites be
visited, a level of effort beyond the scope of the current study.

* Random selection of a single site from each stratum poses a risk of selecting
a set of sites with similar levels of natural quiet, ecotypes, activities, and time
pattemns of visits. Consideration of site characteristics other than those on
which stratification is based interferes with random selection. One remedy is
to form more strata, This strategy requires that far more sites be selected.

Practical considerations thus dictated a choice of sites based on knowledge of
characteristics of individual wildermnesses and familiarity with sites offering the greatest
likelihood of successful measurement of aireraft overflight noise and visitor responses.

A study of this nature, with interviews conducted on trails expected to produce the
greatest numbers of visitors at only three wildemesses, thus lacks full external validity.
Since sites could not be chosen to meet all of the characteristics of interest for either the
wildernesses or visitor uses, and since random selection of wildernesses or users was not
affordable, the results of this study are not fully generalizable to nll Forest Service
wildernesses, Nevertheless, the current sampling strategy provides as reasonable n
sample of wildemness visitors as possible within current constraints. The three sites
selected cover the anticipatable range of important differences among wildemesses, This
range could not have been achieved by any non-purposive site selection.

16Thig ia & common strategy in exploratory studies, By way of analogy, consider how the first
astropauts to Jand on the moon must have been instructed fo collect snmples of rocks to retum lo eanh.
Their insiructions were almost certainly not to close their eyes and select rocks at random, but rather to
collect at Jeast one sample of each different kind of rock they encountered.
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Appendix C
Interviewer Training Manual

This appendix contains instructions provided to interviewers for conducting onsite
interviews, logging aircraft overflights and weather conditions, and operating acoustic
monitoring equipment. '

C.1 Instructions for Interviewers

C.1.1 Your job

Your job is to conduct on-site interviews as carefully and ns accurntely as possible,
It is essential that all interviewers follow the sume procedures for interviewing so that all
respondents are treated identically, Please note that speed is not the major concern. You
arc expected to work quickly, but never at the expense of accuracy. Always take enough
time to make sure that all respondents understand every question.

The interviewing procedures described in this section of the manual are reiternted
during training sessions. You may not be able to obtain help concerning this material
while you are out in the wildemess; therefore, it is important that you understand these
instructions completely before leaving for your interview site,

After each interview, you should carefully code respondents® answers. If vou do not

have time immediately nfter the interview (because you are beginning another interview),
then enter the interviewer code, date, time, location, and party size information at the
bottom of the respondent’s Interview Answer Sheet in the spaces provided. You can then

cornpiste the Coding Form at another time.,

C.1.2 Interviewing Technique

The fundamental principle of interviewing is objectivity. You as the interviewer
must not influence the respondents® opinions in any way. From the first interview in the
morning until the last interview of the evening, you must speak clearly and courteously,
you must appear alert and interested, and you must remember that the respondent is

volunteering his or her time to help you,
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You must never allow your conversation with a respondent 10 be anything other than
correct and neutral, For instance, do not be short tempered with argumentative
respondents; do not reply sarcastically to hostile respondents; do not engage in casual
conversation with talkative respondents; do not be impatient with respondents who take a
long time to answer questions; and so on. In addition, sharing of answers between
respondents within groups should be discouraged.

The questions are worded carefully to avoid suggesting that a particular answer is
desired. It is crucinl that you pose the questions to the respondents in the same objective
manner. You must not permit your own views or those of other respondents to whom
you have talked to influence your tone of voice, manner of questioning, or any other

aspect of the interview.

Remember that the questions should be asked in a sincere and interested manner.
Do not simply read the questionnaire items -- instead, ask the questions as you wonldina
conversation with an acquaintance, Convey to the respondent (through your attitude) that
you are¢ tnily concemed about his or her opinion. These points will be discussed further
during the trnining sessions,

C.1.3 Qualifving Respondents

‘We are interested in the opinions of all visitors who are at least 12 years old and who
have not been previously interviewed, If you cannot estimate the age of a child, ask
cither the child or the parent. Although we are interested in obtaining as many interviews
as possible, do not interview a child who seems unable to answer the questions by
himself/herself. If yon observe (during the interview) that a respondent is unable to
answer the questions without extensive help from other group members, note this fact on
the questionnaire when the person is finished. Interview only those visitors who are
leaving the wilderness, Visitors who are beginning their trips will be intetrviewed later,

C.1.4 Recording Non-Interview Contacts -

If you cannot persuade a visitor (or a group of visitors) to be interviewed, you should
record this information on the Non-Interview Contacts Log. Note that a person who
refuses to answer one of more items, after agreeing to be interviewed is pot in the same
category as a person who refuses to be interviewed at all. Instructions for handling
refusals that occur after an interview has started are located in the section entitled

"Coding the Interview Answer Sheet".
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All of the following information should be entered into the Non-Interview Contacts
Log: ‘

1, Entry #: Use one entry per person.

2, Date: Date of the attempted interview (DD/MM/YY).

3. Age: Estimate the age of the non-respondent. When recording age you
should be precise enough so that someone can easily convert your entry into
one of the following categories: 19 and younger, 20-39, 40-59, or 60 and
older. Thus, an entry that says "around 40" is not an acceptable entry.
Instead, the entry should specify that the respondent is a little under 40, ora
little over 40,

4. Sex: Write "M" for male, "F" for fernale, or "don’t know" (if you can't tell
the person’s gender).

5. Size of group: Record the total group size, including adults who have
agreed to be interviewed, as well as children of any age. The same number
should appear for cach person in the group who refuses to be interviewed,
For example, consider a group consisting of three aduits and two children
(nges eight and thirteen), Suppose that the thirteen year-old child and one
of the adults sgreed to be interviewed. Since the eight year-old doesn’t
qualify as a potentinl respondent, that leaves the other two adults as non-
interview contacts. You would make two entries in the Non- Interview
Contacts Log -- one for each of these two adults -- and both entries would
have "5" as the "size of group".

6. Reason: Record the reason that the visitor gives for refusing to participate
in the study.

C.2 Conducting the Interview

You will be administering questions contained in the Trail Head Interviewer Form
throughout the interview, This section and the next provide the information that yon will
need to use the Interviewer Form to obtain interviews,

(Note: Do not interview before 7:00 AM or after dark.)

Approach the potential respondents and read the introduction at the top of the
Interviewer Form (this introduction is required for all interviews). The introduction says
“Hello, I'm an interviewer helping with a Forest Service survey of visitors to the
Superstition Wildemness, We would greatly appreciate a litlle of your time to answer a
few questions."
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Do not wait for the potential respondents to think of reasons not to be interviewed
(the interview itself could well take less time than n conversation about why the
respondents don't have time to answer the questions).

Show your letter of introduction (located in your personal binder) if you think it will
help you to start the interview,

It may be helpful to reassure the respondents that the questions are impersonal and
will not take much time, (See "Recommended Answers to Frequently Asked Questions”
for help with responses to common objections.)

You may' also read the Privacy Act Statement (located on the first page of the
Interview Answer Sheet) to respondents as necessary. It reads: "Your participation in
this survey is voluntary, There are no penalties for not answering some or all of the
questions, but since each interviewed person will represent many others who will not be
surveyed, your cooperation is cxtremely important. The answers you provide are
confidential, and will be summarized 8o that they cannot be associnted with you or
anyone in your group.”

After agrecing to be interviewed, each respondent should be handed a clipboard, a
pencil, and an Interview Answer Sheet. (Although you will occasionally encounter
individual hikers, you will usually find that wildemness visitors trave! in groups.)

It is very important to tell all respondents that they should not discuss questions or
answers amongst themselves, that they should not interact with one another during the
interview, and that they should not look ahead in the Answer Sheet.

You can convey these instructions by saying: "Before I ask'you these questions, 1
want to emphasize that we are interested in your individual opinions. So, please don't
talk about the questions or answers with your friends. Also, please do not lock ahead in

the Answer Sheets."”

C.2.1 Asking the Questions

It is important that each respondent be asked exactly the same questions, Therefore,
you should not deviate from the wording provided on the Interviewer Form, and you
should avoid re-phrasing the questions unless it is absolutely necessary (that is, you
should only re-phrase a question if you are certain that the respondent does not
understand the question as asked, even after yon have repeated it). Similarly, for each
question, the respondent must select one of the response categories provided on the
Interview Answer Sheet,
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If a respondent asks about the Burden Hours Statement (locoated on the last page of
the Interview Answer Sheet), tell him/her that since this questionnaire is approved by the
govemment, it must contain this statement.

On the following pages, each question is shown as it appears in the Coding Form,
(Remember, you will be reading the questions from the Interviewer Form. The
respondent will be writing his/her answers on the Interview Answer Sheet, which you
will use to complete the Coding Form after the interview is over.) The various response
categories, as well as explanations and details pertaining to each question, are also
provided. You should familiarize yourself with these explanations before you arrive at
the interview site.

QUESTION 1: WHAT DATE AND TIME DID YOU START THIS VISIT TO
THE SUPERSTITION WILDERNESS? :

Notes about Cuestion 1: We're interested in knowing when the respondents entered
the Superstition Wilderness. We're NOT interested in knowing when respondents first
thought of the trip, when they left their homes, or when they arrived in the Phoenix area.
Be aware that the shaded area on the map that accompanies Question 7 is only part of the
area which makes up the Superstition Wilderness, Show respondents n map of the area if
they are unsure of the wildemess boundaries, REMEMBER: respondents should never
be allowed to go back to change an answer;

QUESTION 2: 15 THIS YOUR FIRST VISIT TO THE SUPERSTITION
WILDERNESS?

If Yes ask Question 3. If No, ask Question 2A next:

About how many times have you visited the Superstition Wilderness in the past five
years?

Notes about Questions 2 and 2A: We're interested only in whether this is a
respondent’s FIRST wvisit to the Superstition Wilderness. We're NOT interested in
whether this is their first visit'to Arizona, to the Tonto National Forest. etc. Tn Question
2A, when counting the number of times that they have visited before, respondents should
NOT include the cutrent visit.

QUESTION 3: DO YOU PLAN TO VISIT THE SUPERSTITION WILDERNESS
AGAIN WITHIN THE NEXT 5 YEARS?

If Yes, nsk Question 4 next, 1f No, ask Question 3A next:

109



[ — - . -

‘Why don’t you plan to visit the Superstition Wildemess agnin?

. Notes about Questions 3 and 3A: For Question 3A, you should instruct respondents

to write only a few key words. Incomplete sentences are fine because we are interested
in key phrases, :

QUESTION 4: HAVE YOU ENJOYED YOUR VISIT SO FAR?

If Yes, ask Question 4A next: If No, ask Question § next.

Would you say that your visit has been slightly enjoyable, moderately enjoyable,
very enjoynble or extremely enjoyable?

Notes about Questions 4 and 4A: Respondents should be told that "not sure” should

be matked as "don't know" in Question 4, For Question 44, tell respondents to choose
the single category that best describes the way that they feel (they cannot check more
than one category, and they cannot moke a new category). If a respondent is unsure
about the definition of “enjoyed", tell him/her that it means "had & good time",

QUESTION §: WHAT HAVE YOU LIKED MOST ABOUT YOUR VISIT SO
FAR?

Notes about Question 5: Respondents may select only one aspect of their visit;
we're not asking for long list of everything that they've liked. If respondents have not

liked anything, instruct them to write "nothing liked". Do not tell them to leave it blank
-- @ blank space will be coded "90" (not ascerinined); whereas, "nothing liked" will be

coded as “0". Do NOT probe for "What else did you like..."

QUESTION 6: WHAT HAVE YOU LIKED LEAST ABOUT YOUR VISIT SO
FAR?

Notes_about Question 6:‘ Respondents may select only one aspect of their visit;
we're not asking for long list of everything that they've disliked. If respondents have not

disliked anything, instruct them to write "nothing distiked", Do not tell them to leave it
blank -- a blank space will be coded "90" (not ascertained); whereas, "nothing disliked"

will be coded as "0".

QUESTION 7: HAVE YOU <each activity name> DURING THIS VISIT?
Notes about Question 7: For this question only, the respondenis can discuss their

trip as a group and provide one group answer. Only one respondent from the group needs
to mark his or her map. The interviewer should read from the list of activities, If the
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respondents haven't engaged in any of the activities, then you should probe for hiking,
picnicking, and camping. It is very important that the interviewer help the group to
produce accurate answers, It is important that the following information is noted on the
map: the date, beginning and ending times, and location of EACH activity, If the group
has had an extended visit, and can only recall the last part of the trip, make & note of this
on the map (for example, "only lnst 5 days out of 10 day stay recorded"). Two tables
have been provided for this question in case extra space is required for coding.

QUESTION 8: HAVE YQU NOTICED ANY AIRCRAFT DURING YOUR
VISIT?

If Yes, Ask Question 9 Next, If No, End Interview,

Notes about Question 8: “Aircrnft" is to be interpreted as broadly as possible,
including contrails, balloons, and hang gliders, However, satellites are NOT aircraft.
(Do NOT volunteer the names of any type of aircraft at this point in the interview. If the
respondent asks you to confirm that a particular airborne object is an aircraft, you may

respond.)

This question marks a separation point between those who have and those who have
not, noticed any aircraft during their visit. If a respondent has NOT noticed any aircraft,
then his/her interview is over; ask the respondent to put his/her clipboard down for
moment, but do not tel! him/her that the interview is over. Continue the interview for

those who answered "yes",

QUESTION 9: WHAT TYPE(S) OF AIRCRAFT DO YOU RECALL NOTICING?
QUESTION 9A: How many <aircraft type> did you notice? “y

Notes about Questions 9 and 9A: For Question 9, we're looking for spontaneous
(unprompted) citations of specific aircraft types, Some respondents might have difficulty
answering this question. Refrain from giving any clues. Tell respondents who are having
difficulty that they should do their best. 1f respondents seek clarification about “types of
aircrafi”, tell them "we'll get to that in 8 moment”. For question 9A, tell respondents to
write "0" (zero) if they did not notice a particular type of aircraft. If the respondents
don't know whether they saw a particular type or not, they should check "don't know".
Remember, respondents cannot go back and change their answer to Question ¢ once you
have read the categories in Question 9A.

QUESTION 10: HAVE YOU BEEN BOTHERED OR ANNOYED BY
AIRCRAFT NOISE DURING YOUR VISIT?
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If Yes, ask Question 10A next:

Have you been slightly annoyed, moderately annoyad, very annoyed, or extremely
annoyed by aircraft noise?

If more than I type of nircraft was noticed, then nsk Question 10B next:

Which type of pitcraft was most annoying to hear?
If No, nsk Question 11 next.

Notes_about Questions 10, 10A, and 10B: We are interested specifically in the

annoyance due to NOISE produced by aircraft. Remind respondents that they should
check only ope of the four categories provided (they cannot check more than one
category, and they cannot create a new category).

QUESTION 11: HAVE YOU BEEN BOTHERED CR ANNOYED BY SEEING
AIRCRAFT DURING YOUR VISIT?
If Yes, ask Question 11A next: -

Have you been slightly annoyed, moderately annoyed, very annoyed, or extremely
annoyed by seeing aireraf?

If more than ! type of aircraft was noticed, then ask Question 11B next:
Which type of aircraft was most anrioying to see?.

If No, conclude interview.

‘Notes gbout Question 11: Again, remember that “aircraft” is to be interpreted very
broadly (including contrails, balloons, and hang gliders, but excluding satellites).

Remind respondents that they should check only one of the four categories provided
(they cannot check miore than one and they cannot create a new category). Before
concluding the interview, ask respondents to turn to the last page and fill in the gender

and age information.
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C.2.2 Recommended Answers to Frequently Asked Questions

Many respondents will agree to be interviewed right away. Some, however, will ask
you for information about the survey before agreeing to answer the questions. When
answering potential respondents’ questions, your goals should be: 1) to provide as little
extrancous information as you can while remaining polite, and 2) to try to start the
interview immedintely after supplying such information. A list of commonly asked
questions with approprinte answers follows, You should be able to recite these answers
from memory.

Q: Who's doing this survey?

A: This survey is being conducted for the United States Department of Agriculture
{USDA) Forest Service, (If pressed further: I don't know much more about the
arrangements, but 1 think you'll see that the questions are pretty straightforward and non-
personal.,)

Q: Why is this study being done?

A: The study is being done to collect information aboii people’s opinions about
wilderness areas und wilderness conditions. (If pressed further: The Forest Service will
use this inforrnation to help manage wilderness resources.)

Q: What will be done with my answers to your questions?

A: Information from this study will be used to help make decisions about wilderness
management. Your answers will be combined with those of other people who have
visited wildernesses, The information will reated statistically only. Your arowers won't
be identifiable with you individually, or with your group, in any analyses of the data.

Q: Why are vou interviewing me?

A: You were selected because you're visiting this wildemess, and your opinions are
important for our research, They're imporant because we want to have complete dnta,
and interviewing people who have not visited wildemesses wouldn't provide the needed
information.

Q: Ldon't have the time right now.

A: 1 have only a few questions. Your opinion is important and this survey will help
manage wilderness resources,
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Q: I don't know enough to give vou good answers,

A: It's not what you know that counts; your opinions are what's important. Q: 1

resent the way that question is worded.

A: The people who designed the study made up these questions; I'm just asking the
questions exactly as they're written. We have to ask everyone same questions so that we
can compare their answers meaningfully,

Q: I'd rather not answer that question,

A: Of course, you don't have to answer. I'm only trying to get your opinion because
the study is more accurate when we can count everyone's opinions. (If respondent
objects further, mark the question “Refused".)

Q: Where else are you conducting this survey?

A: We're conducting this survey in several different wildemesses throughout the
country. I'm not sure exactly where they are located.

Q: What are you measuring (referrinp to visible sound equipment)?

A: We're measuring wind, humidity and temperature, as well as ambient noise.

Q: I won't answer vour questions until I find out more,

A: I think that you'll see from the questions themselves what this study is about, but
if you don't want us to count your opinion, we would like to thank you for your time

anyway.

Q: How can I find out how the study comes out?

A: This study’s findings will be summarized in a report to Congress; it will be a
public document.

These answers will satisfy most respondents, However, a small number of people
may wish to know more than you are permitted to reveal. You must use your judgment at
this point. (The first option) is to show the Ietter from the Forest Service. Respondents
can copy the name and phone number provided on the letter on o piece of paper provided
by the interviewer. The second option is to give up, and fecord the contact as a refusal
(remember to record it in the Non-Interview Contacts Log). If it appears that further
discussion will not lend to an interview, or that an unreasonable amount of time would be
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needed to cajole a potentinl respondent into granting an interview, this might be the only
feasible option. If you decide that the contact is a refusal, thank the respondent for
his/her time nonetheless, and politely say goodbye. It may be necessary to talk to this
same pefson at a later date, and we want to be certain that we have given the respondent
no cause to think that we have been abrupt or discourteous. Even if the respondent has
been unpleasant, remember that you must remain polite,

C.2.3 Concluding the Interview

End the interview by saying: "Thank you for your participation in this study. Your
opinions will help manage wildemess resources. 1 would like to ask your cooperation in
not discussing this interview with other people you may meet during the remainder of
your visit." Politely resist further requests for information about the nature of the survey.
Wait for the respondents to leave first. Upon concluding the interview, we want the
respondent to feel flattered that we value his/her opinion.

Important Note: IMMEDIATELY after the interview is concluded, vou should write

the following information in the spaces provided at the BOTTOM of the first page of the
Interview Answer Sheet: Your interviewer code, the date, time (24.-hour format), and

location of the interview, and the number of people in the group. Later, when the
Interview Answer Sheet is coded, this information can easily be transferred to the Coding
Form.

C.3 Coding the Interview Answer Sheet

If the interview has been completed, and no other sespondents are nrriving, the
Interview Answer Sheet should be coded immedintely, Since the Coding Forms will be
used for data entry, it is extremely important that all information is transferred carefully
and coded accurately. In addition, it is your responsibility to provide complete Coding
Forms. Thus, if the respondent has provided incomplete information on the Interview
Answer Sheet, you must translate this into a format that can be entered into the database.

Once an Interview Answer Sheet has been coded, it should be stapled to the Coding
Form (with the Coding Form on top).

Most of the first box on the Coding Form can be completed by transferring the
interviewer code, date, time, location, and group size from the bottom of the Interview
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Answer Sheet. The wilderness code has been pre-coded; the Ape Group and Sex can be
copied from the last page of the Interview Answer Sheet, Note that the "location” refers
to the pumber from the Wildemess Map (1, 2, 3, or 4) in which you conducted the
interview, or the pame of the area in which you conducted the interview if you were
located outside of the numbered regions. In addition, for "number of people in party",
count only those people who considered themselves to be a member of the group. Thus,
even if two groups combined before you contacted them, count the size of ench group
separately. Remember to count all of the people in the group, including those too young
to be interviewed and those (if any) who refused to be interviewed.

Coding of most questions is self-explanatory; nevertheless, some general guidelines,
as well as clarification of a few specific questions, are provided here. Additional help
can be obtained from one of the more experienced interviewers,

o All legible answers to open-ended questions should be transferred from the
answer sheet to the “verbatim" box on the coding sheet. The answer should
be copied word-for-word (not including spelling errors), even if part of the
information might not appear useful for coding purposes. Code illegible
answers a5 "not ascertained”. Circle the response in the right column, as well
as its matching code in the left column.

» When coding "yes/no" answers be aware that “yes" is always first on the
Interview Answer Sheet, whereas "no" is always first on the Coding Form.
Therefore, you must take extra care to be centain that "no" is coded as "0"
and that "yes" is coded as "1",

o The "refused” category should be coded only if the respondent refuses to
answer ony particular question during the course of the interview, In
contrast, if the respondent refuses to finish the entire questionnaire, code the
first question he/she refused to answer as "refused," but code the remaining

questions as "not ascertained.”
s The "not ascertained” category should be coded if:
» the respondent did not answer the question;

» the question is left blank because the instructions did not require an
answer (i.e., was skipped); ‘

« the interviewer accidentally forgot to ask the question;
s the answer is illegible; or

»the question is the second, or subsequent, question following the
respondent's refusal to finish the interview.

» Question 1: Take care to comectly translate the time into the 24-hour format,
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and every new site,
Overflight Log: -

® Question 2A: Code the exact number of visits if the respondent has visited
six or fewer times,

& Question 3A: Write the entire answer in the verbatim box. If the response
comtains a mixture of reasons relating to both aircraft and non-aircraft
conditions, code number 1 should be circled. Any response that does not
allude to aircraft in any way should be coded ns "non-aircraft related” (code
2). H the response given consists solely of aircraft-related conditions, then
code 3 ("aircraft related") should be circled.

 Question § and 6: Only the first response should be coded, regardless of
how many responses are given and what they are.

¢ Question 7: You must code this question completely and resolve any
ambiguity caused by the respondents markings on the map. If the group has
not engnged in a particular activity, leave the corresponding box blank on the
coding form. Otherwise, indicate on the coding form where the activity
occurred (use the numbers on the map) and the beginning and ending times,
If respondents have volunteered information about activities other than those
listed, these activities should be coded ns "other.” Again, remember to
translate the time indicated by the respondents to 24-hour format,

C.4 Logging Aircraft Overflights

Interviewers must record information about gircraft overflights unless you are
interviewing (don’t miss interviewing opportunities in order to record aircraft overflight
information). This information will be used in conjunction with data collected by the
noise monitors., Overflights on one day, at one site, should be recorded consecutively on
the Overflight Log until the page is full. A new page should be used for every new day
All of the following information should be entered into the

1. Date: Write the date of the overflight (MM/DD/YY).

2. Site No.: Write the number from the area map which corresponds to your
location, If the location is outside of the numbered areas, wrile the name of
the area. .

3, Wilderness Area: Write the code and name of the wildemess (not a site
within the wilderness).
4, Sheet No. # of #: Number the sheets consecutively (ie. 1, 2, 3, .. ).

Before stapling the stack together, count the total number and put that
number on every sheet, after the word “of".
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5. Start time: Look nt your digital watch and record the hour, minute and
second that the airplane was first audible, It will obviously be difficult to
record the exact time that the plane was first heard, but you should try your
best, You should NOT record overflights while you are in the middle of an
interview, This might bins the answers by making the respondents aware
that airplane noise is a factor of interest. Remember: all interviewers
should synchronize their watches before they depart,

6.End time: Record the hour, minute, and second at which you could no
longer hear the plane,

7.Type of nircraft: If you can see the nircraft, record its type as either a
helicopter, a high- altitude commercial plane, o low-flying private plane, or
a fast, low-flying military jet. If it is a military jet, use the aircraft
silhouettes on page 28 to help you judge its type. If you can see the aircraft,
but cannot tell which type it is, write "unknown.” If you cannot see the
airplanc due to cloud cover, or because trees or rocks block your view,
write a question mark (7).

8. Direction of flight: You should bs oriented at all times. When you record
the direction of the flight, you should record the direction (nornth, south,
east, or west) in which the plane is flying (not the direction from which it is
coming). If you cannot tell the direction of flight, write a question matk
)

9, Approximate altiuds: Write “low” if the aircraft is below a ridge or only a
few degrees off of the horizon. If you have to crane your neck to look up at
the aircraft, write "high."

C.5 Logging Weather Conditions

This log should be kept by all interviewer teams (one log per team.) The weather
measurements should be taken approximately once every hour, unless you are
intarviewing (don't miss interviewing opportunities in order to obtain weather readings).
All of the following information should be entered into the Weather Conditinns Log:

1. Site No.: Write the number from the area map that corresponds to your
iocation. If the Jocation is outside of the numbered areas, write the name of
the area.

2. Wilderness Area: Write the code and name of the wildemess (not a site
within the wildemess).

3. Sheet No. # of #: Number the sheets consecutively (ie. 1,2, 3,.. )

118



LA X e

Before stapling the stack together, count the tota! number and put that
number on every sheet, after the word “of".

4, Date: Write the date of the recording (MM/DD/YY).

5. Time: Record the exact time at which measurements are token; use the 24-
hour format.

6. Dry bulb temperature: This is the standard temperature which is recorded
simultaneously with the wet bulb temperature on a psychrometer, The
psychrometer should lie flat in the shade and the motor should run for ot
least 2 minutes before reading the tempermntures.

7. Wet bulb temperature: This is also measured on the psychrometer. See
number 6 nbove.

8. Wind speed: The wind speed is measured on a wind meter. The meter is
held up against the wind, and the speed is read off the scale. Record the
approximate average wind speed, not the peak.

9. Wind_direction: Note the wind direction (north, south, east, or west).
Record the direction from which the wind is blowing (the wind should be
blowing in your face as you take the reading).

10, Cloud cover: If the sky is blue and there are no clouds, write "no clouds."
If it is completely clouded, write "clouded.” If there are some clouds, write
“partially clouded.” In this column, you should also note fog or sain,

C.6 Operation of Noise Monitoring Devices

The interviewers must maintain the monitoring equipment located close to the
interviewing sites. A schedule will be made to indicate who should maintain the
equipment located away from the interviewing sites. Detailed instructions explaining
how to change batteries, change tapes and download information will be given prior to
depariure, What follows is n brief description of the two devices and the tasks associated
with each,
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C.6.1 NAGRA Tape Recorder

The Nagra should be positioned so that jt attracts the least possible attention.
Interviews should, if possible, be conducted away from the Nagra and any visible
microphones, cables, etc, Keep the Nagra covered and in the shade,

Information to_record on the tape box (an example of a completed tape box is
fastened to the lid of each Nagra):

» Name: Write the interviewer code and name of the person changing the tape.

o Tape number; Number tapes consecutively beginning with number 1 on the
first day of recording. Precede the number with the initials of the Nagra's
location. For example, a Nagra located at Fremont Snddle would produce
tapes which have been labeled FS1, FS2, FS3, etc.

o Job NPS WO 10 #06471: This indicates: National Park Service, Work Order
10, and BBN job number 06471. This information will be the same for all
tapes.

s Date: Write the date of the recording (MM/DD/Y'Y).

» Beginning time: Write the time when the recording started using 24-hour
format (HH/MM/SS).

e Number of flyovers: When the tape is changed, write on the box how many
flyovers were recorded on the tape.

Information to annotate on the tape (A list of all of these items is tapad to the lid of
each Nagra) should include all information written on tape box with the addition of the

following:
" » Calibration - Calibraticn tone (dB), Attenuator settings, and Meter level;

s Measurement Data - Attenuator settings;

e Weather - Sky (clear, partly clouded, overcast, etc.), Wind (take a reading
from the wind meter), and Temperature (take a reading from the
psychrometer);

» Information to be recorded only by the first team using the Nagra (A sheet
containing this information will be taped to the lid of each Nagra) - Name of
system, Microphone (Type and Serial No.), Calibrator (Type and Serial No.),
Recorder (Type and Serial No.).
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C.6.2 Larson-Davis 870

The LD 870 is an automatic noise monitor which operates continuously. Once the
memory is full, the information must be transferred to a portable PC. Downloading needs
to be performed periodically; check on the remaining memory capacity approximately
every two days. The LD-870 provides information both about battery capacity and about
how much memory is left. Every time the computer is downloaded and/or batteries are
changed, the calibration and threshold settings should be checked. Information on the
field set up and laptop data collection follow,

Field Set Up

@ Open the case and verify that the large orange battery in the case is plugged
into the DC port of the 870. (The DC port is the hole on the back of the 870
that has a single pin sticking up.)

¢ Turn on the power by pressing the button in the lower left comer of the §70,

® Check the system's status by pressing SHIFT, and then SYSTEM (note: any
command on the 870 that is written in blue must be preceded by the blue
shift key; however, the keys need not be pressed simultaneously). This
provides information on battery status (75% - 210% is normal operating
range), tempernture, etc. Pressing ON always retums you to main menu,

« Put the metal ring onto the cable, feed the cable through the hole in the side
of the 870, and attach the rubber grommet.

& Set up the microphone on the tripod; attach the cable to the microphone.

» Begin the calibration procedure by pressing SHIFT, and then CAL. The
calibration window and the word “[Off]" should appear. Place the
pistonphone on the microphone in such n way that it stays on by itself (you
may have to put the pistonphone on the ground and then stick the
microphone into it). Verify that the pistonphone is on the middle setting, and
then press NEXT twice. The word "[CHANGE]" should appear. Press
ENTER, which will cause the system to be calibrated. If the calibration is
successful, the word "Done" will appear.

» Remove the pistonphone and cover the microphone with the windscreen,

o Press the SLM key. The SLM-a window should appear. The machine is now
ready to start taking measurements.

» Press the RS key to start data collection. The number on top should be
responsive to sound. Don't forget to shut the lid. Remember that reset all
will delete oll data (but not the set up) in the 870. Do not "reset all" unless
you're sure that all of the data has been collected properly.
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Data collection with the laptop computer

. Once the memory is full, the data must be dumped into the laptop computer. This
process consists of connecting the 870 to the laptop, and then calling up the collection

pregram.

TR et A e st

# Open the lid of the 870 and press the RS key. (stops the monitor from taking
more data)

e Connect the 870 to the laptop using the 9 pin RS232 cable (one end of the
cable is labeled "laptop,” the other end is labeled "LD 870").

-gvuﬁl‘)on the laptop and type cd\870-SWL. (changes the directory to 870-

o Type: 870. (couses the Larson Davis menu to appear)

® Press retumn,  (selects DATA RETRIEVAI.)

® Press ALT D. {causes the data collection menu to appear)

® Use the arrow keys to select Read Data From Model 870; press return,

® Type in the name of the file to be dumped; press return. (Use the following
format for naming files: four letters indicating the location, followed by four
numbers indicating the date. For example, FRSA1202 indicates Fremont

Saddle on December 2nd.)

o Press SHIFT TAB twice; prass return. (selects "ok” and begins the process
of dumnping the data into the laptop)

o When the dumping process is complete, press F10 to exit the program.
¢ Copy the file onto a floppy: put a floppy into the extemal drive, type copy

- filename.B870 a:, and press retumn. (Note: replace “filename” with the name
of the file that you just created; for example: copy FRSA1202.870 a:). Don't

forget to label the floppy.

o IMPORTANT! Before shutting down the laptop, type SHIP to protect the
hard drive. Tum off the laptop and disconnect the cable,
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Appendix D
Distribution of Responses to Questionnaire Items

This Appendix contains all Tables from analyses of responses to questionnaire items
as discussed in Section 4.1 of this document.



Table D-1: Percentage of Male and Female Respondents

«x of Respondent -
Percentage
Sex All sites Golden Trout Cohutta _Superstition
(Ne920) | (N=185) | (N=343) | (N=392)
. L

Female 259 19.5 28.6 26.5

y Male 73.5 7.5 714 724

[ Notrecorded 0.7 11 0.0 1.0

Note: From last item.

Table D-2: Percentage of Respondents by Age

" Age of Respondent 707, b 0 S Tl
Percentoge
Age ) .
All sites | Golden Trout Cohutta Superstition
(N = 920) (N = 1B5) (N = 343) (N = 392)
Under 20 248 2B.6 25.9 21.9
2039 43.8 42.2 548 347
40-59 215 21.6 18.1 247
60 and Over ‘ 9.0 54 09 17.9
Not recorded - 08 22 0.3 08
G N T

Note: From jost item.
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Table D-3: Percentage of Respondents by Party Size

{Numbér of People in Par
Percentape
Party Size Allsites | Golden Trout | Cobutta | Supemtition
N=920)| (N=185) | (N=343) | (N=2302
12 354 29.2 262 37.8
34 212 27.6 224 17.1
5.10 264 39.5 283 18.6
i Over 10 17.0 28 13,1 26.5
Not recorded 00 0.0 0.0 0.0
[_____ s——

Note: From interview cover sheet.



Toble D-4: Percentage of Respondents by Number of Pricr Visits Within the Past
Five Years

Note: From Items 2 and 2A.
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Percentage
Response Allsies | GoldenTrout | Cohutta | Superstition
(N=620) | (N=185) | (N=343) | (N = 392)
———————————— e ——s A

None 39.2 50.3 42.0 31.6
1"2 lﬁna i 14-1 IB-I 16»8
35 199 19.5 195 20.4
7 or more 22,0 135 184 29.1
DPon't Know 0.5 0.5 03 0.8
Refused 0.0 0.0 0.0 00
Not Ascertained 16 22 1.7 13
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Table D-5: Percentage of Respondents by Intended Future Visits

3 Intended Future Visits "
Pereentage
Response Allsites | Golden Trout Cohutta Superstition
{(N=920) [ (N =185 (N = 343) (N = 392)
I“—__
Intend to visit again 912 89.2 0.4 92.9
No intended future visits, 1.0 0.5 12 10
nonaircraft related reasons
No intended future visits, 0.0 0.0 0.0 0.0
aircraft releted reasons
No intended future visits, 0.0 0.0 00 0.0
combination of nonalreraft
and ajreraft related ressons
Never intended to visit again 0.1 0.5 0.0 0.0
Not planning to visit within 0.0 0.0 0.0 0.0
the next five yeors
Don't know 7.4 9.2 7.8 6.1
Refused 0.0 0.0 0.0 0.0
Not ascertained 03 0.5 0.6 0.0
L P, I

Note: From ltems 3 and 3A.

127



Table D-6;: Percentage of Respondents by Degree of Enjoyment

Note:

1, From Items 4 and 4A.
2, Coding for means and standard devistions is on a scale of 0 (Not enjoyable) to 4

(Extremely enjoyable).
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‘Enjoyment of Visi
Percentage

. Response All sites Golden Trout | Cobutta | Superstition

(N = 920) (N w185) | (N m343) | (N =252
e M D
Not enjoyable 14 11 23 0.8
Slightly enjoyable 2.0 22 20 18
Moderately enjoyable 9.6 9.7 96 9.4
Very enjoysble 518 519 415 55.6
Extremely enjoyable 329 330 - 359 304
Don't Know 0.9 1.1 12 0.5
Refused 0.0 0.0 00 0.0
Not ascerinined 1.4 1.1 15 15

T T I S

MEAN 32 32 32 32
STANDARD DEVIATION 08 . 08 09 0.7
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Table D-7: Percentage of Respondents by Most Liked Aspect of Visit

Percentage
Response All Sites | Golden Trout Cohutta Superstition
(N = 920) (N = 185) (N = 343) (N = 392)
R —— Dk i
Nothing Liked 0.5 0.0 0.3 1.0
Peoce snd Quiet 6.2 49 82 5.1
Scenery 333 20.0 219 495
Being Alone 22 54 20 0.8
Having Fun 0.1 0.0 03 0.0
Being with Fricnds 14 0.5 23 1.0
Activity-Related 14.9 314 128 g9
Relaxation 0.7 0.0 1.2 0.5
Other, non-aircraft related 40.2 37.8 49,9 329
Other, aircraft related 0.0 0.0 0.0 0.0
Don't Know 0.1 0.0 03 0.0
Refused 0.0 0.0 0.0 0.0
Not ascertained 04 0.0 09 0.3
- - —

Note: From liem 5,
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Table D-8: Percentage of Respondents by Lenst Liked Aspect of Visit

#Liked Least’ About ‘Visit
l ' Percentage
Response Allses | GoldenTrout | Cohutta | Superstition
’ (N = 920) (N = 1B5) (N =343) | (N =392)
L L - . o L
Nothing Disliked 260 9.7 259 337
Inadequate Treil Maintenance 7.6 32 87 8.7
Crowding 6.8 59 73 6.9
Weather 50 114 55 1.5
Adreraft Noise 0.2 11 0.0 0.0
Other Noise 2.2 22 35 1.0
Insects 6.0 114 99 0.0
Other, Aircraft Related 0.7 11 03 08
Other, Non-nircraft related 421 SOR 379 421
Don't Know 0.7 0.0 03 13
Refused 0.0 0.0 00 0.0
" Not ascertained 26 a2z 0.6 4.1
LI, TN .

Note: From liem 6.




Table D-9: Percentage of Respondents Participating in Eoch Activity

vities Engaged in by Responden
+(Multiple Responses Permitted)
. Percentage
Activity Allsites | Golden Trout Cohutta Superstition
I — (N = 920) | (N = 185) {N = 343) (N = 392)
Fishing 108 33.0 11.1 0.0
Boating 0.0 0.0 0.0 0.0
Swimming 158 272.0 2.7 0.0
Rock Climbing 35 22 4,7 3.1
Horseback Riding 78 - 28,1 26 2.8
Huming: 0.0 0.0 0.0 0.0
Other 759 341 720 9.0
Don't Know 0.0 0.0 00 0.0
Refused 0.0 13 0.0 0.0
Not Ascertained 0.0 1.0 0.0 0.0
Note: From Item 7.
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Table D-10: Percentage of Respondents by Types of Aircraft Noticed

R

" ype of Al Noiced

Percentage (Multiple Responses Permitted)

Response All sites | Golden Trout Cobhutta Superstition

— - (N =520) | (N = 185) (N = 343) (N = 392)
None 41.0 285 522 380
High Altitude Jet 3313 395 21.6 40.6
Helicopter 2.6 405 20 1.5
Low Flying Jet 13.0 454 47 5.1
Small Private Airplane 236 119 204 319
Other 40 8.1 5.0 13
Don't Know 08 0.5 0.6 1.0
Refused 0.1 0.5 0.0 0.0
Not ascertained 0.0 0.0 0.0 0.0

Note: From Items 8 and 9A
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Table D-11: Deagree of Annoyance Due to Aircraft Noise

AL s e,

noyarice by Aircraft Noise o
Percentoge
Response All sites Golden Trout Cohutta Superstition
Allresp.| Resp. [Allresp.| Resp. |Allresp. | Resp. |Allresp.| Resp.
noticing noticing noticing noticing
AIC AlC AC AIC
(N=920)| (n=535)| (n=185) | (n=134) |(N=343)| (n=162) |(N=392)|(n=23D)
—u-ﬁ—-—d-_t—— I tulribrabaras—
Not at all 8723 768 .6 642 883 728 923 86,6
annoysd
Slightly 5.0 8.6 43 6.0 6.7 14.2 3B 6.3
annoyed
Moderatcly| 4.1 71 81 | 1na2 KL 74 28 46
annoyed
Very 16 | 28 5.4 75 0.6 12 0B 13
annoyed
Extremely 18 32 2.0 9.7 09 1.9 03 0.4
annoyed
Don"t 0.1 0.0 0s . 0.0 0.0 0.0 0.0 .0
Know
Refused 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Not 0.0 15 0.0 1.5 00 25 0.0 08
ascertnined

Note: From Items 10 and 10A.
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Table D-12: Degree of Annoyance Due to Sight of Aireraft

noyance by Sight of Aitcraft
Percentage
Response All sites Golden Trout Cohutta Superstition
Allresp,| Resp. |Altresp.| Resp. (Al resp. | Resp. [Allresp.| Resp,
noticing noticing naticing noticing

Al AlC AlC AIC
L (N=520) [ (n=535)f (n=185) | (n=134) |(N=343)| (n=162) [(N=392)|(n=219)
*m—rﬂ S e —

Notatall | 944 821 B44 746 91.9 92.6 959 204
annoyed

Slightly 18 3z 22 30 09 1.9 26 42
annoyed

Moderately| 1.7 30 43 6.0 0.6 12 1.5 25
annoyed
Very 08 13 3.2 4.5 0.3 0.6 0.0 0.0
apnoyed
Extremely 13 22 59 8.2 0.3 0.6 0.0 0.0
annoyed
Don't 0.0 0.0 00 | oo 00 0.0 0.0 0.0
Know
Refused 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Not 0.0 3.2 0.0 iy 0.0 31 0.0 29
asceriained .
SR e— . R

Note: From Items 11 and 11A.
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Table D-13: Most Annoying Type of Aircraft to Hear Among Respondents
Noticing More than One Type of Aircraft -

“Type of Aircraft Most Annoying'to Hear

Percentnge
Response All sites | Golden Trout Cohutta Superstition
(m=5) | (a=38) (n=11) (o = 10)
L Y .
High Altitude Jet 169 53 63.6 100
Helicopter 11.9 184 0.0 0.0
Low Flying Jet 49735 73.7 0.0 00
Small Private Alrplane 23.7 26 354 80.0
Other 0.0 0.0 0.0 0.0
Don't Know 0.0 0.0 0.0 0.0
Refused 0.0 0.0 0.0 0.0
Not ascertained - 0.0 0.0 00 0.0
E— —
Note: From Item 103.
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Table D-14: Most Annoying Type of Aircraft to See Among Respondents
Noticing More than One Type of Aircraft

Type of Alrorafi Most Aiioying to S¢e.
Perccnméc
Response All sites | Golden Trout Cohutta Superstition
— {n = 59) {n = 38) (n =11) QL- IL
High Altitude Jot 1.7 2.6 0.0 0.0
Helicopter 16.9 263 0.0 0.0
Law Flying Jet 186 28.9 0.0 0.0
Small Private Airplanc - 51 00 0.0 30.0
Other 1.7 26 0.0 0.0
Don't Know 0.0 . 0.0 0.0 0.0
Refused 00 0.0 0.0 0.0
Not a.scsgnincd 559 395 100.0 70.0

Note; From Itein 11B.
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Table D-15: Avernge Number of Aircraft Noticed per Hour

I

Each Typs of Afrcraft Noticed per
(Multiple Responses Permittcd)
Response Al Sites Golden Trout Cohutta Superstition
(n = 535) {n = 134) (n = 162) (n = 239)

Mean | Std. | Mean | Std. | Mean | Std. | Mean | Std.
High Altitude Jet 027 | 053 | 009 | 031 | 021 | 048 | 040 | 0.61
Helicopter 001 | 005 | 003 | 005§ | 001 | 006 | 000 | 003
Low Flying Jet 004 | 020 | 006 ] 021 | 006 ] 029 | 002 | 008
Smal! Private Airplane | 0,10 | 021 | 000 | 002 | 015 | 030 | 613 | 017
Other 001 | 008 | 002 | 010 { 002 | 011 | 0.1 | 004

Note: From interview cover sheet and Items 1 and 9A.
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Appendix E - :
Figures and Tables for Relationships Among Questionnaire Items

This Appendix contains Figures and Tables discussed in Section 4.2 of this
document. '
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Table E-1: Frequencies of Annoyance Due to Sound and Sight of Aircraft and

Wilderness
b . M R
Wilderness
Annoyed by | Annoyed by | Golden Super. || Subtotal | TOTAL
sight of sound of Trout | Cohutta | stition
alreraft? pircrafi?
No 135 an 3s2 788
No B&7
Yes 20 3s 24 79
. M P,
No 3 2 10 15
Yes Yes 26 6 37 32
P A T D e T
TOTAL 184 343 392 519 919
RN MR s

Note: From Items 10 and 11.
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Table E-2: Loglinear Model of Associations among Wildemness and Annoynnce

Dueto Sound and Sight of Aircraft

Nmsc by s:gh: 89.27 < os 43
Wilderness by sound 1499 | <« .0§ 19
Wilderness by sight 2128 | <05 22
Wilderness by sight by 547 | ns N/A
sound

R
Note: From Items 10 and 11,
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Table E-3: Analysis of Variance of Noise-Induced Annoyance for Four Aircraft
Types -

Note: From Items 94, 10, 104, and 10B.
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Table E-4: Average Annoyance Due to Aircraft Noise for Four Types of Aircraft

Among Respondents Noticing More Then One Type of Aircraft

e e e L

Note: 1. From Items 94, 10, 10A, and 10B.

R
. Most Annoying Alreraft to Hear

| DmPon | High adude ot _Small privte
Means 120 1.86
Standard 0.42 112 0.86
deviations

Number 10 29 14
responding : )

4 T ST S T

2. Ceriain types of aircraft may not be noticed in certain Wildernesses.

3. Coding for means and standard deviations is on a scale of 0 (Not at all annoying) to 4

(Extremely annoying).
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Table E-5; Newman.Keuls Comparisons of Differences in Noise Annuynnce

Military High

altiiude

High altitude jets
Helicopter I ns | o
i [ J
Small private ﬂ n.s. o J]
*p<.05

Note: From Items 9, 10, 10A, and 10B.
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Table E-6: Correlations among Pradictors

;
|

Variables | 1 2 3 4 6 7 8

2 -38*

3 «11 ) .07

4 <00 | -03 | .11

5 01 03 .36 .10

6 07| 03 |-22] 04 | 21

7 06 | -20 |22 05 | 22 .12

8 Jd6* | 14 | A6 03] a2 ) .01 [ 07

9 27 | 24* | «05( -05 { .09 | -05) -15] -02
B RNy T T T e
Notes: 1. From Items 2, 24, 3, 3A, 4, 44, 7, 10 and last jtem.

2

Veriables:

1 = Golden Trout vi. other two Wildernesses

2 = Cohutta vs. other two Wildernesses

3 = Number of times Wilderness visited

4 = Intention to revisit (no or yes)

. 3 = Rating of trip enjoyability (3 levels)
6= Sex |
7 = Age group
8 = Whether cngoged in stock-related activitics

9 = Whether engaged in water-related activities
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Appendix F
Acoustic Data Analysis Figures

This Appendix contains Figures and Tables discussed in Section 4.3 of this
document.
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Table F-1: Values of L, ond Ly, Representative of Visitor's Exposure to
Ambient Levels in the Three Wildemesses

/i Representative 15-minui€ sound levels in Golden Trout Wilderness '’

L, (doy) L., (night) Ly
Trout Meadow 42dB 23 dB 40 dB
Little Kern Bridge 38 32 40
Lower Pyles 48 48 54
Forks of the Kern 47 47 53
ST _
S5 P Representative 15.-minute sound levels in Cobutta Wilderness - & &
SN L
L, (day) L., (night) Lan
Hickory Ridge 44 dB - 44 dB 50 dB
Brayfield Clearing 43 43 49
Beech Bottom 52 52 58

151

i*‘l@'R‘:prScnw‘ti;:S-'mlinu:!: sound levels in Superstition’ Wilderness |« -
Loy@y) | Lg (oighy Ly
First Water 11dB 33dB 39dB
Fremont Saddle 35 26 kH]
Peralta Trailhead 42 " 35 43
Black Mesa 29 29 35
Lo e o
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Appendix G
. Tables for Chapter 6

This Appendix contains Tables shpponing supplementary analyses of annoyance and
visit enjoyment data discussed in Chapter 6,
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Table G-1; Estimate of Maximum A-weighted Levels of 24 Discrete Aircraft

Events in Golden Trout Wilderness

" Golden Trout Wildoraéss Alrerat Eveats” -

Date Time — _I{an‘
0710950 10:07:15 83.8
070950 10:54:50 90.8
07/0950 10:56:57 8.1
07/0950 14:15:25 68.4
07/0950 15:14:39 9.7
07/09/90 1522330 819
- 07/1050 8:14:01 713
07/10/0 10:12:31 89.6
071190 1:56:15 2.7
0771190 9:02:33 69.5
07/11/9 9:18:46 896
07/12/50 1:21:28 90.5
07/1290 11:49:25 734
07/1250 14:05:55 806
07,120 22:00:40 733
071390 133:52 93.7
07/1350 132701 982
07116/90 3:43:00 76.8
0711790 1:32:00 7.4
071170 103722 4.4
07/19/90 15:20:40 714
07/19/50 17:26:41 80.3
07/20/50 9:35:30 79.5

07/20/90  14:45:50 81|
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Table G-2: Analysis of Variance of Annoyance Rating for Visitors Exposed and
Not Exposed to One or More High Level Overflights in Golden Trout Wildemness

— D
‘ Saurce &S df MS F P nt
I Evposurc | 139216 1 139216 | 15343 <.05 55
I Eror 113308 | 125 | 2413
I Total 252.514

! Using test in which variances not assumed to be equal, F(1, 47) = 115.43,

Table G-3: Mean Annoyance due to Aircraft Noise for Visitors Exposed and Not
Exposed to Overilights in Golden Trout Wilderness

169

;
1; Nonexposed Exposed
§ N Mean 0312 2676
Standard Deviation 0.859 1173
- Sample Size 93 34
L A

Note: Annoyance scale ranges from 0 (not at all annoyed) to 4 (extremely annoyed)




Table G-4: Estimated Maximum A-welghted Levels of 14 Discrete Alrcmft

Eventsin Superstition Wildemess

‘Superstition Wildérncss Alrcraft Events.
Average
Date Time LMax
———
11/30/50 9:00:31 723
11/30/2) 11:55:30 53.2
11/30/%0 13:29:.59 58.0
11/30/90 13:33:12 552
11/20/20 13:45:20 69.5
11/20/%0 14:18:07 593
11/30/%0 14:56:41 22
11/30/20 15:49:26 03
11/30/90 16:11:38 66.3
1130750 16:36:57 63,7
12/01/50 2:54:59 563
1201/20 B:34:44 605
12/01/20 13:42:30 51.0
| 120290 B:35:41 626 __J
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Table G-5: Analysis of Variance of Annoyance of Visitors Exposed and Not
Exposed to Overflights in Superstition Wilderness

Source ss df ];I? 3 F P n
Exposure 59.811 1 59.811 331.51" <.05 a5
Ermor 19.656 109 0.180
NI N1 —— —

! Using test in which variances not assumed to be equal, F(1, 28) = 120.44,

Table G-6: Mean Annoyance due to Aircraft Noise for Visitors Exposed and Not
Exposed to Overflights in Superstition Wildemess

ey p——rc— — . - n— s
Nonexposed Exposed
Mean 0.024 1.714
Standard Deviation 0.154 0.810
Sample Size 83 28

Note: Annoyance scale ranges from 0 (not at all annoyed) to 4 (sxtremely annoyed)
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Table G-7: Conrelations between Annoyance Due to Aircrnft and Number of

Aireraft Noticed, Among Respondents who Noticed Aircraft

' " Corrclations - Golden Trous {n = 134) = .0 0
Type of Annoyance
Adrcraft Type Nolse Sight

___Hi_gh Altitude Jet .12 10

Helicopter 16 17

Low Flying Military 24 .07
Alreraft

Small Private Airplane A3 056
Othcr

[ A Alent, Combinea “—1

' Correlations - Cohutta (n = 158)
Type of Annoyance

Alreraft Type Noise Sight

High Altitude Jet 25" 06

Helicopter 05 -04

Low Flying Military 09 -05

Alrcraft

Small Private Airplane 27° 07

AII Azrrraﬂ Combmed

* p < .004 (with familywise » < .05).
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Table G-7, Continued

A

v Correlations < Superstition (= 23

‘Type of Anncyance

Alrcraft Type

Noiss

Sight

High Altitude Jet

=04

'nlo

Helicopter

.200

=03

Low Flying Military
Alrerall

'108

-08

Small Private Airplanc.

16

1

Other

lAII Alrcraft Cl&mbincd

04
03

* p < 004 (with famflywise a < .05).

mn

-03
'003




Tuble G-8: Cormelations between Annoyance Due to Aircrafi and Number of

Aircraft Noticed -
.- Correlations < Golden Trout (n ="184) -
' Type of Annoyance
Adreraft Type Noise Sight
High Altitude Jet 24 ° J9
Helicopter 26° 24
" Low Flying Military 36" A7
Alrcraft
Small Private Airplanc 19 A1

*p < .004 (with familywise @ < .05),

- Corelations - Cohutia (n= 343)" -
Type of Annoyance
Aircralt Type Noise Sight
High Altitude Jet 36¢ .12
Helicopter 00 02
Low Flying Military 14 =02
Alrcraft
Small Private Airplane 374 12
All Alrcraft Combined J2
- —

* p < .004 (with familywise a < .05).
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; . Table G-8, Continued
y
' Type of Annoyance
| Alreralt Type Noise Sight
High Altitude Jet 06 =01
Helicopter 21 -02
Low Flying Military .04 -04
Aireraft
Smell Private Airplane 24 03
nhareir _
‘ * p < .004 (with famllywise & < .05).
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