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Abstract—This research compared the differences found between
manager-defined and visitor-defined social standards for wilder-
ness encounters in Mount Rainier National Park. Social standards
in recreation areas of public land are defined by what is acceptable
to the public, in addition to the area’s management. Social stan-
dards for the encounter indicator in Mount Rainier’s General
Management Plan are based on current use at the Park and
research performed in other wilderness areas. It was hypothesized
that these standards are not representative of user’s level of
acceptability. This hypothesis was supported through analysis of
responses given by visitors on a short survey, who indicated
acceptable encounter levels below the manager-defined standards.

Wilderness, as defined by the Wilderness Act of 1964, is to
offer the public “outstanding opportunities for solitude or a
primitive or unconfined type of recreation” (P.L. 88-577).
The Wilderness Act requires managers to preserve the
ecological components and opportunities for solitude. One
social dimension of wilderness is the level of human use that
an area can accommodate before the wilderness experience
is diminished. This level of use is referred to as an area’s
visitor carrying capacity (Hendee and others 1990).

The National Parks and Recreation Act of 1978 required
each Park’s General Management Plan (GMP) to include
“identification of and implementation commitments for visi-
tor carrying capacities for all areas of the unit” (P.L. 95-625).
Effectiveness of the visitor carrying capacity concept de-
pends on how well the social components of an area are
understood. The new planning method, the Visitor Experi-
ence and Resource Protection (VERP) framework, defines
social carrying capacity as “the type and level of visitor use
that can be accommodated while sustaining the desired
resource and social conditions that complement the purpose
of the park units and their management objectives” (Na-
tional Park Service 1993). Since carrying capacity decisions
are value-laden, public involvement is critical in the VERP
planning process. Public opinion helps define important
values in a park, allowing managers to ascertain acceptable
and unacceptable visitor conditions, and determine appro-
priate management actions and limitations (National Park
Service 1997).

Background ____________________
VERP and Social Carrying Capacity

VERP is a planning method which has evolved from two
other frameworks that place management focus on condi-
tions rather than numbers: The Limits of Acceptable Change
(LAC), used by the Forest Service in wilderness planning
and Visitor Impact Management (VIM), developed by the
National Parks and Conservation Association. LAC is a
planning process in which the amount of change to be
allowed is definitively expressed by quantitative standards,
the management actions needed to prevent further change
are ascertained, and methods for monitoring and evaluating
management strategies are instituted (Stankey and others
1985). VIM involves a description of the association between
two specific situations, the impacts associated with these
situations and an assessment that evaluates the acceptabil-
ity of various impacts (Graefe and others 1990).

VERP’s nine-step procedure (table 1) is very similar to
that of LAC. However, VERP is not limited to wilderness and
backcountry planning, which has usually been the case of
LAC. In addition, the first seven steps in the VERP frame-
work fulfill the requirements in a general park plan. How-
ever, some older GMP’s may require an independent Visitor
Use Management Plan if they have not previously addressed

Table 1—Nine elements of VERP.

Element 1 Assemble an interdisciplinary project team

Element 2 Develop a public Iinvolvement strategy

Element 3 Develop statements of park purpose, significance,
  and primary interpretive themes; identify planning
  mandates and constraints

Element 4 Analyze park resources and the existing visitor
  use

Element 5 Describe a potential range of visitor experiences
  and resource conditions (potential management
  zones)

Element 6 Allocate the potential zones to specific locations
  within the park (prescriptive management zoning)

Element 7 Select indicators and specify standards for each
  zone; Develop a monitoring plan

Element 8 Monitor resource and social indicators

Element 9 Take management action

National Park Service 1997.
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the issue of carrying capacity. This is significant in the
Mount Rainier project because the GMP is being written in
conjunction with VERP.

While the last two steps of VERP are not essential to the
GMP revision process, they play an integral role in park
management. These steps are under annual evaluation
and are a prescription for monitoring the conditions of the
area. Step seven of the VERP framework is to select quality
indicators and specify associated standards for each zone.
Understanding the characteristics of quality indicators
and standards and the role they play is imperative in
comprehending the purpose of this research.

Social Indicators and Standards
Indicators are specific, measurable impact variables that

reflect the overall conditions of a park. Social indicators
measure visitor impacts on other park visitors experiences
(National Park Service 1997). Often, the number of indica-
tors selected in a plan is limited, so selection of indicators is
critical. Merigliano (1990) offers useful criteria for selecting
the best indicators.

While Watson and others (1990) have developed a list of
indicators often used in the U.S. Forest Service, it is un-
known if they are appropriate for developing monitoring
programs in wilderness areas of the National Park Service
because they have not been tested. It has been suggested
that deciding what impacts matter most can be identified in
several ways. While consulting the literature and using
managerial judgment are effective methods, public input
should also be included in developing indicators (Merigliano
1990; National Park Service 1997; Whittaker 1992). Be-
cause social indicators are value laden, all parties that might
be affected by impacts should have the opportunity to play
a part in their development.

A concern that was recognized in the first public meetings
held for Mount Rainier’s GMP was that wilderness solitude
is diminishing. As Twight and his colleagues (1981) have
suggested solitude is a function of intimacy, where intimacy
is defined as the opportunity to be “alone with others” in a
close shared experience. A variable that has been recognized
as a good indicator of solitude is the number of visual
encounters with other groups (Merigliano 1990; Potter and
Manning 1984; Roggenbuck and others 1993).

Social standards in recreation management refer to lev-
els of impact that are defined as acceptable to visitors, and
they can be established for impact variables or indicators
(Whittaker and Shelby 1992). An important component of
wilderness planning approaches, we have learned, is as-
signing standards based on input from the public. Public
involvement in the VERP planning process is important
because value-weighted decisions have to be made (Na-
tional Park Service 1997). Standards enable managers to
be proactive rather than reactive in preserving quality
recreation experiences into the future. Standards may
start out as value judgments, but if their design is based on
scientific research, they become defensible. A good stan-
dard should be quantifiable, time-bounded, attainable and
output-oriented (Whittaker and Shelby 1992). To ensure
that standards can be measured and maintained, a good
standard must be a numerical value. Indicators often start
out as purely qualitative, but become measurable when a

quantitative standard is assigned to it. The time-bounded
characteristic is a counterpart to the quantifiable charac-
teristic. With a time frame, the standard becomes more
precise. A standard that is too difficult to accomplish,
however, may be undesirable and frustrating. Standards
should be attainable. An output-oriented standard focuses
on the desired condition to be met rather than the way the
standard is met. It focuses on the acceptable impact level,
not on the tools used to keep impacts from exceeding
s tandards .

Planning at Mount Rainier National Park
This research was conducted in the designated wilderness

of Mount Rainier National Park. Visitation to the Park has
drastically increased over the past few decades. In 1974, the
annual number of visitors to the Park was 1.5 million; by
1994, it had exceeded 2.3 million (Mount Rainier National
Park 1996). Wilderness use increased 69% between 1989
and 1994, with the strong majority of use being from day
hikers (Mount Rainier National Park 1996). As early as
1973, Park management recognized the negative effects of
increased use in the backcountry and implemented a
Backcountry Use and Operations Plan. The 1973 plan out-
lined methods for managing the increased use which in-
cluded establishing limits on party size in the backcountry
(National Park Service 1989-92). The 1989-92 Wilderness
Management Plan for the Park lists the history of attempts
to handle the changes in use between 1974 and 1992.

In 1994, planners at the Denver Service Center and
managers at Mount Rainier National Park began revising
their GMP. They utilized the VERP framework to revise the
Park’s GMP and the Wilderness Management Plan (Samora
personal communication).

Park planners first met in October 1994 and formulated
the Park’s statement of purpose and significance. This
statement guides the VERP planning process. Fourteen of
the Park’s social, biological, cultural and historical attributes
were recognized as significant. These significant resources
helped to determine the purpose of Mount Rainier as a
national park. The purpose of the wilderness portion of the
Park was to “maintain wilderness values and provide for
wilderness experiences” (Mount Rainier National Park 1995).
Two unique values of wilderness are that they are untram-
meled natural areas and provide an opportunity for solitude
(PL 88 577). Maintaining these values are therefore recog-
nized as an obligation of the National Park Service.

The public joined the planning process in November 1994,
when public meetings were held in several towns in Wash-
ington State. Six issues were presented at each public
meeting for the public’s consideration and input. One issue,
“wilderness resources and use”, is particularly relevant to
this research (Mount Rainier National Park 1995).

Planners used information collected at the public meet-
ings to develop a range of three summer management
alternatives: (1) Improve access to many parts of the park;
(2) provide additional opportunities for recreation; (3) in-
crease opportunities for solitude. Management zones were
described to represent combinations of these alternatives.
Each management zone has standards for the amount of use
allowed. Alternative management approaches designed to
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increase visitor access would be employed in management
zones that allow a higher number of users.

A newsletter sent to the public in March of 1997 explained
the objectives and details of each alternative. The public was
asked to comment on all three alternatives and select one. The
planners then compiled the responses and selected a preferred
alternative. With the selection of a preferred alternative, the
planners were able to move through another step in the
planning process by mapping out the desired future condition.
The Park then began the process of writing an Environmental
Impact Statement for the selected alternative.

Management Zones and Corresponding
Standards

Encounters have been used as an indicator in many recent
planning studies when solitude was an issue (Hall and
Shelby 1996; Lewis and others 1996; Patterson and Hammitt
1990). The indicators that have been developed by the
planning team to monitor solitude in the wilderness areas of
Mount Rainier are encounters per day and encounters per
hour (based on an eight-hour day). Encounters are defined
as “the number of people outside an individual’s group that
are met during periods of peak use (peak hours of peak days
of peak months)” (Mount Rainier National Park 1997). The
level at which encounters become unacceptable is deter-
mined by assigning an appropriate standard to it.

The National Park Service during Mount Rainier’s VERP
planing process developed wilderness standards for the
indicators “encounters per hour “and” encounters per day.
The plan divided the Park into six different management
zones, which would allow different levels of encounters.
Standards for encounters are part of each zone’s definition.
Therefore, there should be differences in what users in each
zone think is acceptable. Table 2 displays the standards for
encounters per hour and encounters per day that have been
assigned to each zone.

The Park developed standards for encounters per day in
two ways. The standards for the Pristine and Primitive
zones were produced by a review of a study conducted in the
Eagle Cap Wilderness (Hall and Shelby 1994). Standards in
the remaining zones (Semi-primitive, Moderate Use Climb-
ing, Transition and High Use Climbing) for “encounters per
hour” and “encounters per day” are based on management’s
knowledge of the current use levels from trail counters and
Park records (Samora personal communication). While the
planning team allocated six wilderness zones, research was
only conducted in the Semi-primitive, Moderate Use Climb-
ing, Transition and High Use Climbing zones because of
concerns of displacement of visitors in these zones and
financial limitations.

Table 2—Summer Wilderness Zones. Encounters per hour and encounters per day.

Semi- Moderate Use High Use
Indicator Pristine Primitive primitive Climbing Transition Climbing

Encounters per hour 0 <3 <7.5 <7.5 <12.5 <12.5
Encounters per day 0 <25 <60 <60 <100 <100

Standards apply to “peak hours” of “peak days” of “peak months.” One day = eight hours.

While the indicators (encounters per day and encounters
per hour) are based on knowledge gained from public meet-
ings, development of the standards lack public input. As
discussed above, public involvement is important, especially
when decisions on subjective topics like solitude and visitor
carrying capacity are being made. Because the public was
not involved in the development of these standards, it is not
known if they represent levels that are acceptable to visitors
of Mount Rainier. In fact, concerns are raised when one
reads the most recently written planning document’s infor-
mation on encounters and the Park’s current standards. For
example, the Park’s 1989-92 Wilderness Management Plan
list of the “most heavily used trails during 1992” indicates
that the encounter levels for these trails ranged from 21 to
49 (National Park Service 1989-92). The standards for the
Semi-primitive, Moderate Use Climbing, Transition and
High Use Climbing Zones (60 and 100) are well above even
the most heavily used trails in 1992. If the Park standards
of 60 and 100 are based on current use, is this recognizable
increase acceptable to visitors? Is this increased level a level
that visitors would like to have maintained?

Research Question and
Hypotheses ____________________

Recognizing the methodological shortcomings in the way
the Park standards were developed, the following question
was proposed to guide this study: Do wilderness users at
Mount Rainier National Park share the same levels of
acceptability for encounters per hour and encounters per
day as suggested by the social standards developed by
planners for four different management zones (Semi-primi-
tive, High Use Climbing, Transition and Moderate Use
Climbing)? This research question lead to the following
hypotheses:

Hypothesis 1: Wilderness users at Mount Rainier Na-
tional Park will express different preferred and acceptable
levels for encounters per hour and encounters per day than
the current social standards developed by the planning team
for four different management zones of the Park.

Hypothesis 1a: Wilderness users at Mount Rainier Na-
tional Park will express a significantly different (p-value
less than or equal to 0.05) acceptable level for encounters per
day than the current Park standards developed by the
planning team.

Hypothesis 1b: The majority of wilderness users at Mount
Rainier National Park will express different preferred levels
for encounters per hour than suggested by the social stan-
dards developed by planners for four different management
zones of the Park.



USDA Forest Service Proceedings RMRS-P-15-VOL-4. 2000 137

Hypothesis 1c: The majority of wilderness users at Mount
Rainier National Park will express responses for highest
number of encounters per hour that are not equivalent to the
current Park standards developed by the planning team for
four different management zones of the Park.

Both preferred and acceptable levels for encounters were
intentionally expressed in the hypothesis and studied. Stan-
dards are often based on what is acceptable; however, the
word acceptable conveys a degree of tolerance. While accept-
able means that a condition is tolerable, prefer means
“desirable” (Random House 1988). Therefore, if the indi-
vidual visitor’s experience at the Park is of interest to park
personnel, then maybe we should also research what indi-
viduals prefer.

The significance of management zones in providing oppor-
tunities for solitude is also important in the success of the
plan. However, due to the problems in developing the stan-
dards, it is unknown if visitors to these zones have different
levels of acceptability for encounters. In light of the lack of
scientific evidence to suggest that there should be a differ-
ence in standards for encounters among the zones, hypoth-
esis 2 was also proposed.

Hypothesis 2: Analysis of reported levels of acceptable
number of encounters per day from the four management
zones will result in no significant difference among the
zones.

Hypothesis 2a: Analysis of reported levels of acceptable
number of encounters per day from the four management
zones will result in no significant difference (p-value < 0.008)
among the zones.

Methods _______________________
Study Area

To test the hypotheses, data were collected with a self-
administered survey. Two locations were selected to admin-
ister the survey in each of the four zones studied, for a total
of eight survey sites. Survey sites were selected with assis-
tance from Park managers Barbara Samora (natural re-
source manager) and Steve Winslow (head climbing ranger).

Survey sites in the Semi-primitive, Moderate Use Climb-
ing and Transition zones were based on the same criteria.
These zones are located in more than one area of the Park
and they share the same standards for encounters. There-
fore, there should be agreement among visitors within each
zone, irrespective of the zone’s location. To test whether
agreement is confounded by location, sites with the same
zone definition were selected in different sections of the
Park. In addition, the survey sites within these zones were
consistently positioned one half mile into each zone.

Survey site locations for the High Use Climbing zone
were selected based on a different criterion than the other
zones. Unlike the other zones that are each located in at
least two areas of the Park, this zone is located in a single
extensive snowfield. The expansiveness of the High Use
Climbing zone allows the visitor to use the entire snowfield
rather than a single route or trail, as is the case with the

other zones. However, the user’s ability to use the whole
snowfield made it difficult to select survey sites within it.
Therefore, survey sites had to be located at places in the
zone that are known to attract visitors (rest areas, water
sources, scenic vistas, etc.). In cooperation with head climb-
ing ranger Steve Winslow, locations that attract visitors
were identified.

Sampling
Standards for encounters are based on periods of “peak

use (peak hours, of peak days, of peak months)” (Mount
Rainier National Park 1996). Therefore, the field research
was conducted during times that have been recognized as
peak use. First, an eight-week period during July and
August of 1997 was selected and broken down into two-week
blocks. Because visitation to the Park during weekdays is
much lower than on “peak days” of the week (Vande Kamp
and others 1996a), Friday, Saturday and Sunday were
selected primarily as field days. Finally, in addition to
having peak days of the week, some of these zones also had
peak hours during those days. Hours were selected as either
morning, 8:00 to 12:00, or afternoon, 12:00 to 4:00. This
method in scheduling was found to agree with the standards
that the survey is designed to test and develop because they
are defined by these peak periods (Mount Rainier National
Park 1997).

To avoid response contamination visitors were approached
and asked to complete a survey no more than every 10
minutes over the four-hour survey period. With four field
days spent at each survey site, the total possible number of
respondents for each survey site could have been a maxi-
mum of 96 respondents over the field season. This method
therefore, defines the sample frame for this study as visitors
to the wilderness areas of Mount Rainier National Park
between July 7 to August 31 on selected days during selected
periods of the day.

When visitors were approached, they were greeted and
read a verbal consent script. The script asked visitors for
their voluntary participation in completing a survey. The
visitors were then told why the survey was being conducted
and approximately how long it would take to fill out. This
script served as an effective method to confront visitors and
introduce the survey.

Survey
The hypotheses for this study pertain to the standards

developed by the planning team for encounters per hour and
encounters per day. The hypotheses and standards were
tested by means of a short self-administered survey for four
management zones (Semi-primitive, Moderate Use Climb-
ing, Transition and High Use Climbing). As noted above, the
Semi-primitive and Moderate Use Climbing zones share the
same standards, as do the Transition and High Use Climb-
ing zones. Therefore, only two survey instruments (one for
each set of standards) were required. The two instruments
only differed in questions that specifically related to the
standard levels.



138 USDA Forest Service Proceedings RMRS-P-15-VOL-4. 2000

Results ________________________
Encounters Per Day

Hypothesis 1a—Wilderness users at Mount Rainier Na-
tional Park will express a significantly different (p-value
less than or equal to 0.05) acceptable level for encounters per
day than the current Park standards developed by the
planning team.

To test hypothesis 1a, one sample t-tests were conducted
on reported levels of acceptable number of encounters per
day against their corresponding Park standard. Because one
sample t-tests assume a normal distribution, each of these
samples was further evaluated by applying the Kolmogorov-
Smirnov test of normality. The Kolmogorov-Smirnov deter-
mines whether the sample can reasonably be thought to
have come from a population with the theoretical distribu-
tion, in this case a normal distribution. To further test these
samples against their corresponding standard, the Wilcoxon
signed ranks test was conducted on each sample. The
Wilcoxon signed rank test ranks the difference between
matched pairs, giving more weight to a pair that shows a
large difference.

Results of the one sample t-tests for individual zones
indicate a significant difference (p-value <0.05) between
the mean of all of the samples and their corresponding Park
standard, as displayed in table 3. Results of the Kolmogorov-
Smirnov test suggest that the samples for the Semi-primi-
tive and Moderate Use Climbing zones are normally dis-
tributed while the samples for the Transition (0.05) and
High Use Climbing (0.012) zones are questionable to skewed.
However, the Transition zone’s sample size is considered
large enough (n >30), under the Central Limit Theorem, to
allow use of the t-test. Results of the Wilcoxon signed ranks
test show a significant difference between the responses for
acceptable level of encounters per day and the standards
for all of the zones. These tests therefore support hypoth-
esis 1a; responses for acceptable level of encounters per day
were found to be significantly lower than the current Park
standards for all of the zones.

Encounters Per Hour
Hypothesis 1b (Preferred Levels)—The majority of

wilderness users at Mount Rainier National Park will ex-
press different preferred levels for encounters per hour than
suggested by the social standards developed by planners for
four different management zones of the Park.

Table 3—Results of one sample t-test and tests of normality for each zone.

Sample Park One sample Wilcoxon Distribution
Zones size Mean standard t-test signed rank of sample

Semi-primitive 23 13.7 60 0.00 0.000 0.107
Moderate Use Climbing 13 28.9 60 0.006 0.022 0.113
Transition 38 22.0 100 0.00 0.003 0.05
High Use Climbing 20 49.9 100 0.00 0.000 0.012

Significance differences for one sample t-tests and Wilcoxon signed ranks test set at p-value -0.05. Normal distribution of
samples determined by values greater than 0.05.

Standards for encounters per hour (Hypothesis1b) were
tested by data collected for preferred levels that respondents
selected from a five-point scale. The five-point scale tested
the corresponding standard by making it the third or middle
level. The levels before the standard were incrementally
lower than the standard, where as those above the standard
were incrementally higher. For example, preferred levels for
the Semi-primitive and Moderate Use Climbing zones were
3 or less, 5, 7 (standard), 9, over 9 and preferred levels for the
Transition and High Use Climbing zones translate to 4 or
less, 8, 12 (standard), 16, over 16. Percentages and medians
of the five-point scale responses were analyzed for the
samples collected in each zone.

Results of descriptive analysis of responses for preferred
levels of encounters per hour reveal that the majority of
users in the Semi-primitive, Moderate Use Climbing and
Transition zones prefer levels for encounters per hour below
the corresponding Park standard. As reported in table 4, at
least 50 percent (median) responded at the second value or
below the Park standard, for all of the zones except the High
Use Climbing zone. Therefore, the null hypothesis is re-
jected for all of the zones except for the High Use Climbing
zone. In fact, the median is reached at the third value for the
High Use Climbing zone, which would suggest that respon-
dents from this sample might prefer per hour encounter
levels similar to the Park standard.

Hypothesis 1c (Highest Levels)—The majority of wil-
derness users at Mount Rainier National Park will express
responses for highest number of encounters per hour  that are
not equivalent to the current Park standards developed by the
planning team for four different management zones of the
Park.

Asking respondents the highest levels of encounters per
hour (Hypothesis1c) they would be willing to see also tested
the standards. Responses were selected from the same five-
point scale used for the preferred levels. Percentages and
medians were calculated to analyze the data collected from
the five-point scale responses.

Results of this analysis reveal that the Semi-primitive and
High Use Climbing zones had a majority of users that
responded above their corresponding standard. While the
majority of respondents in the Moderate Use Climbing and
Transition zones answered at the third level, their corre-
sponding standard for encounters per hour (table 5), none of
the zones had a majority that expressed the highest number
of people below the park standard. The null hypothesis is
therefore supported in the Moderate Use Climbing and
Transition zones, but not the Semi-primitive and High Use
Climbing zones.
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Table 4—Percentages for each preferred encounter level per hour and the median response for each zone.

First Second Third-level Fourth Fifth Median Cumulative at
Zone level level standard level level reached at second level

Semi-primitive 34.8% 42.4% 15.2% 3.0% 4.5% 2nd level 77.3%
Moderate Use Climbing 46.2% 12.8% 12.8% 20.5% 7.7% 2nd level 59.0%
Transition 40.7% 30.2% 12.8% 8.1% 8.1% 2nd level 70.9%
High Use Climbing 16.0% 28.4% 22.2% 12.3% 21.0% 3rd level 44.4%

Median—level at which majority was reached. Cumulative—percentage of respondents who responded at second level or below. Values for the Semi-
primitive and Moderate Use Climbing Zones translate to 3 or less, 5, 7, 9, over 9. Levels for the Transition and High Use Climbing Zones translate to
4 or less, 8, 12, 16, over 16.

Table 5—Percentages for each highest encounter level and the median response for each zone.

First Second Third Fourth Fifth
Zone level level level level level Median Cumulative

Semi-primitive 6.1% 10.6% 19.7% 42.4% 21.2% 4th level 36.4%
Moderate Use Climbing 17.9% 17.9% 20.5% 23.1% 20.5% 3rd level 56.4%
Transition 10.5% 15.1% 25.6% 20.9% 27.9% 3rd level 51.2%
High Use Climbing 6.2% 13.6% 19.8% 24.7% 35.8% 4th level 39.5%

Median—level at which majority was reached. Cumulative—percentage of respondents who responded at or below the third level.
Levels for the Semi-primitive and Moderate Use Climbing Zones translate to 3 or less, 5, 7, 9, over 9. Levels for the Transition and High
Use Climbing Zones translate to 4 or less, 8, 12, 16, and over 16 among the zones.

Comparison of Zones
Hypothesis 2a—Analysis of reported levels of acceptable

number of encounters per day from the four management
zones will result in no significant difference (p-value < 0.008)
among the zones.

Conducting two independent-sample t-tests and the non-
parametric Mann-Whitney test compared responses given
for acceptable number of encounters per day for each zone.
These two methods test the differences between two samples
on one variable and are therefore appropriate for testing
hypothesis 2a. While the other tests in this study are
considered significant if the p-value is less than 0.05, the
significance levels for these tests are adjusted for multiple
tests. The Dunn’s multiple comparison test also known as
the Bonferroni procedure was used to avoid a type one error.
Application of this procedure translated into dividing the p-
value (0.05) by the number of tests (0.05/6) for an adjusted
significance level of 0.008 (Kirk 1995).

Results from these tests indicate that there are only
significant differences between two sets of zones: the Semi-
primitive/High Use Climbing zones and the Transition/High
Use Climbing zones. Table 5 shows that the tests fail to reject
the null hypothesis in four of the six comparisons. These
results are logical when viewing the means column in table
6; Semi-primitive = 13.65; Moderate Use Climbing = 28.85;

Transition = 22.00; High Use Climbing = 49.85. Hypothesis
2a is therefore supported in four of the six zone comparisons.

Discussion and Recommendations _
The results of the survey described in this paper were

useful in developing an understanding of visitor attitudes
about encounters with other visitors. Users’ perceptions
were quantified successfully to make informed and defen-
sible decisions on the adequacy of the Park’s standards.
Because the standards are assigned to specific areas of the
Park it was important to conduct the survey in the field. This
method allowed respondents to react to the environmental
and social conditions of the zone in which the standards will
be employed.

Applying three statistical methods, which served to sub-
stantiate results from small samples (n < 30), tested the
results for acceptable encounters per day. The data collected
on this variable suggest that there are significant differ-
ences between the Park standards and acceptable levels
reported in all four of the zones. Therefore, hypothesis 1 is
supported in regard to encounters per day. Wilderness users
at Mount Rainier National Park did express acceptable
levels for encounters per day different from the park stan-
dards developed by the planning team for four different

Table 6—Results of comparison of zones for acceptable number of encounters per day.

Tests SP/MUC SP/Tran SP/HUC MUC/Tran MUC/HUC Tran/HUC

Significance in difference 0.139 0.073 0.000 0.427 0.116 0.006
Mann Whitney significance 0.336 0.393 0.000 0.931 0.048 0.001

Significant differences values less than 0.008. SP = Semi-primitive; MUC = Moderate Use Climbing; Tran = Transition; HUC = High Use Climbing.
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management zones of the Park. These findings are further
supported by the results to a question about whether visi-
tors’ enjoyment would be enhanced by seeing fewer visitors
then the park’s standard would allow.

The majority of wilderness users either strongly agreed or
agreed with the statement that: “Seeing fewer than 60 or 100
(each zones corresponding standard) people per day…would
make their visit to Mount Rainier more enjoyable,” (table 7).
This suggests that respondents may prefer encounters be-
low the park standards, which coincides with the mean level
calculated from numeric responses for acceptable encoun-
ters per hour. Not only were acceptable encounter levels
significantly different, they were also significantly lower
than the Park standards.

Hypothesis 1 was also supported in reference to preferred
encounters per hour for the samples collected in all the
zones, except for the High Use Climbing zone. In fact, the
majority of respondents in the Semi-primitive, Moderate
Use Climbing and Transition zones revealed that they would
prefer levels below the Park standard. The majority of users
in the High Use Climbing zone selected responses for pre-
ferred encounters per hour at or below the Park standard
that was being tested. However, recent adjustments to the
Park standards actually raised the standard rather than
lowered it. These adjustments made in the spring of 1998
(Samora personal communication) as shown in table 8,
raised the encounter levels per day and per hour in the
Moderate Use Climbing and High Use Climbing zones. The
Moderate Use Climbing zone’s standards were raised from
60 encounters per day to 75 (7.5 encounters per hour to 9).
The High Use Climbing zone’s standards were raised from
100 encounters per hour to 150 (12.5 encounters per hour to
19) (Samora personal communication). These adjustments
are contrary to the results found through scientific inquiry
and have not been explained to the public. The results in this
study suggest that any adjustments to the standards should
be to lower the levels. Table 8 also displays the suggested

Table 7—Percentages for levels of agreement with seeing fewer than the Park standard would
make visit more enjoyable.

Strongly Strongly
Zone agree Agree Unsure Disagree agree

Semi-primitive 34.8 47.0 7.6 7.6 3.0
Moderate Use climbing 35.9 35.9 5.1 15.4 7.7
Transition 37.2 34.9 10.5 11.6 5.8
High Use Climbing 22.2 39.5 9.9 17.3 11.1

Table 8—Author’s suggested standards based on acceptable, preferred and highest encounter levels indicated by respondents.

Encounters per day Encounters per hour
Original/adjusted Author's suggested Original/adjusted Author's suggested

Zone standard standard standard standard

Semi-primitive 60/60 42 7.5/7.5 5.25
Moderate Use Climbing 60/75 42 7.5/9.0 5.25
Transition 100/100 60 12.5/12.5 7.5
High Use Climbing 100/150 92 12.5/19 11.5

Suggested standards for each zone = the mean of acceptable encounters per day + (preferred encounters per hour * 8) + highest encounters per
hour * 8)/3.

adjustment to the standards for all of the zones based on the
research done in this study.

The equation that was formulated to make these sug-
gested adjustments for each zone is: the (mean of acceptable
encounters per day) + (preferred encounters per hour * 8) +
(highest encounters per hour willing * 8)/3. This formula
takes into account the calculated mean for acceptable en-
counters per day and preferred and highest encounters per
hour selected by the respondents in each of the zones and
develops an average from them. The preferred and highest
levels were multiplied by eight because the standards for
encounters per hour are based on an eight-hour day.

In addition, responses for acceptable encounters per day
were found to be significantly different (p < 0.05) in only two
of the six zone comparisons. Not only do these results
support hypothesis 2, they also suggest that there should not
be drastic differences in the standards. Therefore, it was
logical to attempt to make the standards, suggested in table
9, closer in the zones that were not found to be significantly
different. In light of the statistical analysis conducted for
this research, visitors in the High Use Climbing zone are the
most tolerant of encounters. So the suggested standards for
the High Use Climbing zone are the highest of all the zones
researched.

Conclusions____________________
The main purpose of this study was to determine if visitor-

defined standards are different then manager-defined stan-
dards for wilderness encounters. While planning teams may
often find that it is difficult to function on limited budgets,
the VERP process outlines the need for standards based on
visitor’s level of acceptability. As noted earlier, the park
experienced a large increase in visitation since the 1989-92
Wilderness Management Plan was completed, however the
manager-defined standards were based on this increase or
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current use without knowing if the increase was acceptable
to visitors. One important issue that has been learned from
this study is that scientific inquiry is needed when defining
social standards and should be included, as called for in
VERP, in the planning process.

Perhaps the largest limitation in this study was the small
sample size. The lone researcher was not able to research all
of the wilderness zones and was limited to two survey sites.
Each of the survey sites could only be sampled four times
throughout the eight-week period. A more complete data
collection process would have allowed data to be collected at
each site once a week. This would have resulted in larger
samples, which would have allowed for comparison of sites
within the same zone. Future research should allow for such
comparison because it is important that a zone have a
consistent meaning, even if it is located in different regions
of the Park. In addition, further research should be con-
ducted as the plan is employed to develop an understanding
of visitors’ reactions to the standards. Future research
should become part of the ongoing monitoring that is part of
the VERP framework.
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