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Executive Summary

4EA OOA AT A AOAAOGEIT 1T &£ O1 AAGECTI AOCAA OOAEI Oh
concern on theCity of Boulder Open Space and Mountain Park (OSMiyktem.
Undesignated trail use can lead to emion, vegetation damage, unsafe trail conditions, and
impacts on local wildlife.Across OSMP lands there amproximately 147 miles of
designated trails(DT) and over 150 miles of undesignated trail§UT). Researchers withthe
Leave No Trace Center for Qdoor Ethics and Penn State University collaborated with
OSMP staff and volunteers to collect data at twenty randomly selected
designated/undesignated trail junctions across the OSMP trails system. Througtrigorous
experimental design,this study examined the effectiveness of indirect and direct
managementapproachesfor reducing the use of undesignated trails on OSMP lands. The
study specifically focusel on the following two hypotheses:

Hi All management treatments would reduce use of undesignated traifrom
control levels.

Hz A combination of treatments would be more effective than any single treatment
in reducing use of undesignated trails from control levels.

The study took placebetween June 1 and June 3@015. During this period esearchers
deployedfour different educational and/or management treatmentsas well as a controlto
twenty randomly selecteddesignated andundesignated trail intersections to determine
which treatment was most effective at curbing use of undesignated trails.

Datawas wmllected through both direct unobtrusive visitor observation and visitor surveys.
Some data collection days consisted of observatiemnly, while othersincluded paired
observation and survey data collectionmethods.

During survey days trainedadministrators intercepted visitors on the undesignated and
designated trail under review. Two key findings from the survey results include:
1 42% of survey respondents wereunaware that UTsexisted onthe OSMP system
1 Frequent visitors reported being theleast likely to stay on designated trails

During observation days tained observers conducted a census of trail users on both
designated and undesignatedirails, capturing the specifics of their behavior a#t pertained
to treatment and control conditions (i.e. interaction with treatment, decision made at trail
intersection). Surveyswere collected during each paired sampling periodvhich facilitated
a more robust understanding of the efficacy of the educational messages and site
management strategiedy examining reported behavior and attitudes alongside actual
observed behavior
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Observation datasuggest thecombined physical barrier and educational treatment
(Treatment 5) was the most effective at mitigating undesignated trail us@his method was
approximately 97% effective at directing visitors toproceed ontothe DTrather than
traveling on the UT. This treatment wasollowed in effectivenessby a physicalbarrier
(94%), and a posted sign withan educational messag€94%) different from the one used
for Treatment 5. Further analysis revealed that only the combined barrier and edzation
messagetreatment (Treatment 5) produced a statistically significant reduction in
undesignated trail usecompared tocontrol conditions. Thus,in regards to H1the authors
fail to reject the null hypothesis on the grounds that statistically signiftant reductions were
not produced by all treatments over and above control conditions. Furthethe authors
reject the null alternative of H2based on results of post hoc testéndicating a statistically
significant relationship was observed between Treatrant 5 and reduced undesignated trail
use, over and above control conditions.

T VN -

Even when wet and muddy, to protect trailside plants and minimize erosion. This is Nat
$AOECT AOGAA 40AEI 6q xEOE A PEUOEAAI AAOOEAO | E
for mitigating use of undesignated trailsutilized in this study. However, it wasalso found

that Treatments 3 (educational signage) and 4 (physical barrier) ragted in observed
reductions in UT use (though not statistically significant)While these results indicate that
among the treatments utilized in the study only Treatment 5 produced a statistically
significant reduction in undesignated trailuse compared o control conditions, from an
applied management perspectiveahe other treatments may merit consideration OnOSMP
lands, it may not be physically, aesthetically, or economically practical to treat every
undesignated trail intersection in the system with acombination barrier and educational

sign (i.e., Treatment 5)Therefore, the other treatment options used in the study should not
be eliminated as management options in the face of a statistically significant test resids
statistical significance is ba one indicator and it may not always be the most practical
approach (Vaske, 2008) This study highlighted the varying level of effectiveness associated
with the treatments applied in this study, with statistical comparisonof these conditions.

The resuls presented here suggest a range of UT management options exist, each with
different levels of effectiveness, which provide managers a set of alternative approaches for
mitigati ng theuse of UTs on the OSMP systenOSMP staff can utilize the data providelly

this research, combined withknown practical constraints (i.e. human or financial

resources site characteristicsaesthetics etc) to make informed decisionsabout the most
appropriate approachto mitigating the use ofundesignated trailson OSMP land.

See appendix @r a detailed summary of key findings
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Introduction

The City of Boulder Open Space and Mountain Parks (OSMR)nagesapproximately

45,000 acres of land in and around the City of Boulder, which offers protection of critical
habitat for plant and animals and opportunities for passive recreation such as hiking,
horseback riding and cycling. As the population across the frontrange of Colorado has
steadily increased, annual visitation to OSMP lands is now approximately 5.3 millibn
(Vaske, Sklby & Donnelly, 2009) Research has shown that increasing visitation often
leads to increased impacts to soils, vegetation, wildlife and other visitors (Hammitt & Cole,
1998).

In 2008, OSMP began the Restoration Legacy Program to address the restorati@eds of

the system. An important part of the program was closure and restoration of undesignated
trails on OSMP lands. In order to effectively reduce use of undesignated traitds essential
that OSMPmanagers have a solidinderstanding of which types @ closure treatments are
most effective at ensuring visitor compliance withOSMRrail closures(both voluntary and
regulatory closures). Furthermore, an understanding of visitor motivations for using
undesignated trails is paramount for implementing spedic management actions (or
combinations of actions) to reduce use of such trails. Thus, understanding the relationships
between closuretreatments and visitor behaviorsupports the development of sustainable
trail management strategies for OSMP lands

Background

4EA OOA AT A AOAAOGEITT 1T &£ O AACGECT AGAA OOAEI Oh
concern on the OSMP system. Across OSMP lands there are 147 miles of designated trails

and over 150 miles of undesignated trails. Researchers with Lea® TraceCenterfor

Outdoor Ethics and Penn State Universitgollaborated with OSMP staff and volunteers to

collect data at twenty randomly selected designated/undesignated trail junctions across

the OSMP trails system. Through a multhethod experimentaldesign, which incluced

unobtrusive observation andvisitor survey data collection, this study examined the

effectiveness of indirect and direct management activities for reducing the use of
undesignated trails on OSMP lands.

Study Justification

This was the first known study of its kind on municipal open space lands. As such, this
study provides a unique addition to the scientific and professional literature on parks and

1 Results from the 2004/2005 visitation study were multiplied by the average annual Boulder County
population increase to estimate the currebhnumber of visits to OSMP.
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protected areas, adding information on alternative management practices for reducing
visitor impacts in parks and protected areas. Recent trend data (see Outdoor Industry
Foundation, 2012) indicate that a continued increase in recreational use of public lands,
including open space, is likely to occur over the coming years. Therefore, stuslief this
kind may be useful for both educational programs such as Leave No Trace and land
managers across the country as they work to reduce recreatierelated impacts.

Study Objectives
There were three primary study objectives

1. To explore current use ofUTs and DTs on OSMP lands through observation and
visitor surveys (see Appendix L);

2. To deploy a series of five educational and/or management treatments/control to
twenty randomly selected UTs using a stratified sampling strategy (e.g., attempting
distribut ed stratification by a.m./p.m., weekday/weekend, treatment, location,
paired sampling/observation only sampling) over a onemonth period, to determine
which treatment was most effective aimitigating use of undesignated trails (see
Appendices HK);

3. Topairi AOAOOGAA /3-0 OOAEI OOAOOGE OAODPIT OA
from those same observed individuals or parties for comparative analysis of
observed behavior and reported behavior.

Study Goals

The overarching goal of this study was to apply aange of management treatments in
conjunction with associated controlsand useunobtrusive visitor observation and survey
methods to assess the effectiveness of the experimental management treatments in
achieving closure objectives. More specifically, thstudy expored the following
hypotheses:

Hi All management treatments would reduce use of undesignated trails from
control levels.

H2 A combination of treatments would be more effective than any single treatment
in reducing use of undesignated trails fom control levels.

Literature Review

Recent trend data indicate that a continued increase in recreational use of public lands
nationwide, including open space, is likely to occur over the coming years (Cordell, 2012;
Outdoor Industry Foundation, 2012). Resarch has shown that increasing visitation often

2
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leads to increased impacts to soils, vegetation, wildlife and other visitofglammitt & Cole,
1987). Of critical concern to this studys the notion that increasedvisitation likely
correlates to anincrease in the use of undesignated trails, which leads to myriad impacts
(Park, Manning, & Marion, 2008)

Land managers primarily address visitor use issues through one of two approaches:
indirectly through visitor education such as Leave No Trace or directly through
enforcement or sanctions(Manning, 2003; Marion & Reid, 2007)The most commonly
applied principle in wilderness and backcountrymanagement is that indirect actions be
applied first, with more direct management actions being applied as a last resqgfi¥larion,
2016). Indirect management strategies have traditionally been the preferred approach to
mitigating recreation-related resource impacts(Hammitt, Cole, & Monz, 2015)These
strategiestend to be less financially constraining, a perceived by visitors as unobtrusive,
and are more in line with the experiential values associated with outdoor recreation
(Marion, Leung, Eagleston, & Burroughs, 2016; Park et al., 2008; Reigner & Lawson, 2009)
However, a raitinely applied indirect management strategy may not always be the most
effective approach(Cole, 1995) particularly in areas that receive moderate to high traffic
(Marion et al., 2016)

While previous research provides evidence tthe efficacy of information/education as a
means for addressing recreatiorrelated impacts in a wilderness or backcountry context
(Manning, 2003), less is known about the effectiveness of direct or indirect measuwse
designed specifically for mitigating the use ofindesignated trails in a frontountry setting.

Much of the research on the efficacy of visitor education and information has taken place in
a wilderness or backcountry setting and has explored issues rekd to minimum-impact
knowledge, behaviors, attitudes and belieffMarion & Reid, 2007) These studies have
found education andinformation to be an effective means of increasing minimurmmpact
knowledge (Cole, Hammond, & McCool, 1997altering visitor behavior (Bradford &

Mclintyre, 2007; Johnson & Swearingen, 1992; Reigner & Lawsd&009); and have

provided guidance for message design, delivery, and contef@ole et al., 197; Winter,

2006; Winter, Cialdini, Bator, & Rhoads, 1998)

While generally found to be efficacious, the extent to which education and information are
effective in achieving management objectives varies depending on a number of factors,
such as target resource impacts, recreation settings and contexts, characteristics and
circumstances of the message, and visitor experiences and behaviors to which they are
applied (Reigner & Lawson, 2009) In the case of undesignated trail use, education and
information have been found to be effective tools in minimizing, but not eliminating this
behavior. Injunctive prescriptive messagegi.e., positively worded messages informing

3



visitors of behaviors that align with management objectivesyvith an appeal to ecological
concernsare typically most effective when enforceable laws or regulations do not exist
(Bradford & Mcintyre, 2007; Johnson & Swearingen, 1992; Winter, Sagarin, Rhoads,
Barrett, & Cialdini, 2000). With the exception of Habitat Conservationraas, df-trail travel
is generally not an illegal activity on OSMP lands, therefore education and information
which utilizes a prescriptive and ecologicallygrounded plea might be most effective in this
setting.

An aspect of recreational trail behavior hat has received little attention is the degree of
intentionality regarding the use of undesignated trails. In other words, the impacts of off
trail travel have been welldocumented(Guo, Smith, Leung, Seekamp, & Moore, 2015;
Wimpey & Mairion, 2011), but an understanding of the reasons for which recreationists
base their decisions to venture off trail is lacking. Do recreationists travel off designated
trails knowingly with intent, or do they end up off trail accidentally due to inadequate
signage or some other reason? It behooves managers to invest in efforts to understand the
motives behind visitor off-trail behavior to increase the effectiveness of management
strategies.

Understanding the reasons underlying problem recreation behaviorsan inform managers
of the most appropriateand effectiveapproach for directing visitors to practiceminimum
impact behaviors. Problem recreation behaviors are often classified into 5 basic types (see
Table A): illegal, careless, unskilled, uninformed, @unavoidable actions; with each
category able to be influenced by messaging/education to varying levelslanning, 2003).
lllegal and unavoidable actions are considered to be little influenced by
messaging/educatian, whereas unskilled and uninformed actions are considered to be
highly responsive to messaging/education. By understanding where offail behaviors lie

on this continuum of problem behaviors, managers can craft strategies to address the
underlying causes



Table A. Application of information/education to wilderness management problems
(adapted from Manning, 2003)

Potential Effectiveness
of Information/
Type of Problem Example Education
Theft of Indian artifacts; use of wilderness by

lllegal actions motorized off-road vehicles Low
Careless actions Littering; shouting Moderate
Unskilled actions Selecting improper campsites; building High

improper campfire

Using dead snags for firewood; camping in sight
or sound of another group

Disposing of human waste; trampling ground
cover vegetation at campsites

Uninformed actions Very high

Unavoidable actions Low

When problematic recreation behavior does occursuch asoff-trail travel in particular,
research suggests that resource impacts occur rapidbt the onset, and increase more
slowly, if at all, thereafter (see Figuréd). In other words, the relationship between use and
impact is asymptotic rather than linear(Hammitt & Cole, 1987) The challenge this creates
for managers is that moderate to low levels of use can create high levels of impact in a
relatively short amount of time. A small minority of visitors who engage in problem
behaviors can create high levelsfampact that are lasting. h a system that experiences
such high visitationas does OSMP, if only a small percentagkvisitors engage in problem
behaviors, significantand lasting impacts could result.

Amount of Impact

Recreational Use

Figure A. Use Impact Curve, adapted from Hammitt & Cole, 1987



Afairly substantial body of recreational trails literature exists, which includes significant
contributions from both recreational ecologists and social sentists alike. The recreation
ecology literature has focused largely on the ecological impacts of human recreation
behaviors, noting the effects of various recreatiomelated factors such as: hikingdLynn &
Brown, 2003), campsites and campfiregMarion et al., 2016) informal trail use (Wimpey &
Marion, 2011), tree cutting for campfire usgCole, 2016) rock climbing(Monz, 2009), and
mountain biking (Marion et al., 2016. The common finding in this line of inquiry is that

with human recreation comes inherent resource impacts. The extent of impacts is
attributable to numerous factors, some site and context related, some related to the activity
and equipment being used, ad others specific to human behaviors.

While recreation ecologists have worked to measurand model the causes and exteruf
impacts, social scientists have worked to fill in the gaps by exploring the cognitive factors
underpinning outdoor recreation behaviors. The research in this area has focused largely
on the use of persuasive messaging techniquéSialdini, 2003; Winter et al., 2000)o direct
visitors onto designated trails and off of undesignated, or informal, trail networks
(Bradford & Mcintyre, 2007; Kidd et al., 2015; Park et al., 2008Results of social sence-
based recreational trails research suggests that educational and informational messages
are generally effective at minimizing offtrail use compared to control conditions. Lacking
in these studies has been either the collection of behavioral observati data(Lawhon,
Newman, Taff, & Vaske, 2013; Vagias, Powell, Mop&eWright, 2014), survey data to add
depth to observational data(Bradford & Mclintyre, 2007), or a method for pairingsurvey
and observation data when both forms are collecte@Park et al., 2008)

In sum, the extan literature on indirect visitor management approaches has contributed
significantly to our understanding of the efficacy of these efforts. Specifically, visitor
education and information campaigns have proven to be successful means for achieving
managemer objectives. However, the predominance of these studies have been conducted
in wilderness or backcountry settings, thus less is known of the efficacy in higlse
frontcountry settings. Moreover, little research has measured the effectiveness of a range of
management approaches-- from indirect to direct --- in changing visitor behavior. Finally,
when researchers have been able to collect observational and survey data they have often
lacked the ability to pair the data sources a commonly mentioned suggeson for future
researchfocused on visitor behavior in parks and protected areas

While limited research of this kind has been done in national parks and wilderness settings,
most of which has been hypothetical and attitudinal rather than behavioral and
experimental (see Park et al. 2008 and Johnson & Swearingen, 1992), there have been no
such studies of this kind on open space lands to date. As such, this maiethod,
experimental design study is a unique addition to the scientific and professional litature
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on parks and protected areas, and adds to the minimal body of literature on alternative
management practices for reducing visitor impacts in parks and protected areas. Studies
such as thisjn an open space contextmay beparticularly useful for bath informing
educational efforts and management actions that can be implemented by manageas they
work to reduce recreationrelated impacts.

Methods

The design of this study involved collecting data through both direct unobtrusive visitor
observation ard visitor surveys. Some dat collection days consisteaf observation only,
while others paired observation with survey administration. The paired data collection
facilitated a more robust understanding of the efficacy of the various educational messages
and site management strategiesrThis section provides a basic overview of the methods
utilized in this study. For a more detailed discussion of the applied research design and
methods please sedppendix N z Methodological Protocol

Site and Sample

Samplingdesign was stratified over a onanonth period in June 2015. Twentyfive days of
sampling were allotted for data collection, beginning June 1 and concluding on June 30.
Stratification was based upon the following considerations: a) 5 treatments; b) 20 sariipg
locations, or sites; ¢) a.m. or p.m. data collection; d) weekday (i.e., Monday, Tuesday,
Wednesday, and Thursday) or weekend (i.e., Friday, Saturday, and Sunday) data collection;
e) paired surveying with visitor behavior observation, or observation owisitor behavior
without the survey instrument; f) availability and quantity of OSMP staff/volunteers and
research staff; g) the limited sampling period spanning over onreonth.

EducationalTreatment

The development of the treatments containing behaviorahessaging (i.e., Treatments 2, 3,
and 5) was informed by an elicitation study with ~30 visitors on OSMP properties in
October 2014. Participants rated nine messages, each crafted based upon persuasive
communications literature (Cialdini et al., 2006; Hockett & Hall, 2007; Widner &
Roggenbuck, 2000; Winter & Winter, 2006)Ultimately respondents evaluatedl) the
persuasiveness of the message, an?)) the likelihood that the message would influencehe
visitor to stay on designated OSMP trails. Two statements were rated as being the most

ET &£ OAT OEAl d pq O30AU 11 AAOGECI AGAA OOAEI 04 %
Pl AT OO AT A T ETEIEUA AOI OEiI 18 4EEO EO .10 A $A
Protect OSMR.ands: Please Stagn$ AOECT AOAA 4 0AEI 08 4EEO EO .1C

(Treatment 3).



Researchers deployedhe series of five educational and/or management
treatments/control to twenty randomly selected designated andundesignated trail
intersections using a stratified sampling strategy (AM/PM, weekday/weekend, 5
treatments, 20 locations, paired sampling/observation only sampling) to determine which
treatment is most effective at curbing use of undesignated trails. Treatments include

1. Treatment Onez Control z no educational or barrier treatments in place.

2. Treatment Twoz WAODAAOQEI T Al OOAAOI Al GTHbmidnréa® OAU [ OF
O30AU 11T AAOGECT AOGAA OOAEI 0 %OAT xEAT xAO
minimize eroison. Thisis NotaDe§t1 AOAA 4 OAEI 806

3. Treatment Threez WA OAAQET T Al OOAAQI KUBEM HEQGDO OIOAAAD
Protect OSMP Lands: Please Stay Designated Trails. Tis is Not a Designated
4 OAEI 856

4. Treatment Fourz Physical barrier* z Physical barrier made of logs thagesthetically
fit with the OSMP environment.

5. Treatment Fivez Physical barrier with Educational treatment #1* Physical barrier
made of logs that aesthetically fit with the OSMP environment with the sign that
O A Ashay @h designated trails: Even when waeid muddy, to protect trailside plants
and minimize erosion. This is Not a Designated Téail. A ££E 3AA O1 OEA AAT «

*Note: To maintain consistency and accurately determine visitor intentionality, Treatments
2, 3, 4, and 5 were seback approximately 5z 10 feet from the point of entry onto an
undesignated trail, barring any physical barriers that inhibitthis placement at a given site.

Observational Measures

Unobtrusive visitor observation was used to collect behavioral data at the 20 selected

research stes. Trained observers conducted a census of trail users on both designated and
undesignated trails, capturing the specifics of their behavior as it pertains to study

treatments/control (i.e. interaction with treatment, decision made at trail intersection). No

personally identifiable markers were captured by observersAdditional observation

pairing information suchastheAT 1 1T O T £ 1 AAA PAOOI T80 Al 00T 1 O A
ensure that observation ID numbers are appropriately pired with survey ID numbers

Survey Instrument

The survey instrument was developed through a collaborative, iterative review process
between the research team and OSMP staff. The instrument was framed within the context
of the of the Theory of Planned BehaviafAjzen, 1991)and developed to incorporde
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established natural resourcebased human dimensions questions, including items

stemming from the Recreation Expaence Preference scalefDriver, Tinsley, & Manfredo,
1991), established Leave No Traetocused questions that have been used in numerous
peer-reviewed studies(Lawhon et al., 2013; Taff et al., 2014, Vagias & Powell, 2010; Vagias,
Powell, Moore, & Wright, 2014)questions regarding trail behaviors and perceptions of
intervention treatments (Park, Manning, & Marion, 2008)and questions about visitor use
preference, history, andbasic demographic information.

In the early development of the survey instrumet, it was pretested with ~30 Penn State
undergraduate students; and was subsequently field tested with visitors on OSMP
properties in May 2015. Pretesting allowed respondents to inform researchers of
potentially confusing wording and layout issues.

Two trained surveyas worked together during each pairedsampling period with one
surveyor on the designated trail and the other on the undesignated trail.



Results

Observation Data

This section includesdescriptive resultsrelated to the observation data.

Table 1: Walkers/hikers comprised the majority of observed visitor activities (76%),
followed by runners (18%) and bikers (6%) respectively.

Table 1.0bserved activity

Activity N Percent
HikingWalking 1692 76.0
Running 396 17.8
Biking 123 5.5
Climbing 2 A
Equestrian 3 A
Other 10 4
Total 2226 100.0
999 4

Missing  System 2
Total 6

Total 2232

Table 2: The majority of visitors were traveling alone (58%), while 31% igited in pairs.
Overall mean group size was 1.65.

Table 2.0bserved group size

Group Size N Percent
1 1280 57.5
2 695 31.2
3 134 6.0
4 73 3.3
5 20 .9
6 9 4
7 7 3
8 6 3
10 1 .0
12 1 .0
13 1 .0
16 1 .0
Total 2228 100.0
Mean 1.65

Missing 999 4

Total 2232

10



Table 3: Approximately 25% of visitors were observed traveling with one or more dogs.

Table 3.Number of dogs observed per observation

Number of Dogs N Percent
0 1677 751
1 430 19.3
2 101 4.5
3 12 5
4 2 d
9 1 .0

Table 4: This is asimplified version of Table 3 Approximately 25% of visitors were
observed traveling with one or more dogs.

Table 4.Dog present; dichotomous (Yes/No)

Presence of dog(s) N Percent
No Dog 1677 75.1
One or more dogs 555 24.9
Tatal 2232 100.0

Table 5: Dry Creek had the highest percentage of visitors traveling with one or more dogs.
Roughly 95% of visitors here were observed with dogs. Cragmoor had the second highest

(52%) followed by BVR (42%).

Table 5.Studylocation by Numbeof dogs observed

Number ofDogs

Location 0 1 2 3 4 9 Total
Sanitarium Count 144 62 18 0 0 0 224
% within Location 64.3% 27.7% 8.0% 0.0% 0.0% 0.0% 100.0%
% within Dogs 86% 14.4% 178% 0.0% 0.0% 0.0% 10.1%
Chautauqua Count 97 31 5 0 0 0 133
% within Location 72.9% 23.3% 3.8% 0.0% 0.0% 0.0% 100.0%
% within Dogs 58% 7.2% 50% 0.0% 00% 00% 6.0%
Anemone Count 64 17 2 0 0 0 83
% within Location 77.1% 20.5% 24% 0.0% 0.0% 0.0% 100.0%
% within Dogs 38% 4.0% 20% 0.0% 0.0% 0.0% 3.7%
Hogback Count 27 1 0 0 0 0 28
% within Location 96.4% 3.6% 0.0% 0.0% 0.0% 0.0% 100.0%
% within Dogs 16% 02% 0.0% 00% 00% 00% 1.3%
Lost Gulch Count 56 3 2 0 0 0 61
% within Location 91.8% 4.9% 3.3% 0.0% 0.0% 0.0% 100.0%
% within Dogs 3.3% 0.7% 20% 00% 0.0% 0.0% 2.7%
BVR Count 75 39 12 2 0 1 129
% within Location 58.1% 30.2% 9.3% 1.6% 0.0% 0.8% 100.0%
% within Dogs 45% 9.1% 11.9% 16.7% 0.0% 100.0% 5.8%
Settler's Count 155 27 4 1 0 0 187
% within Location 82.9% 14.4% 2.1% 05% 0.0% 0.0% 100.0%
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Number ofDogs

Location 0 1 2 3 4 9 Total
% within Dogs 9.2% 6.3% 4.0% 83% 0.0% 0.0% 8.4%
Sanitas Count 299 39 8 2 0 0 348
% within Location 85.9% 11.2% 2.3% 0.6% 0.0% 0.0% 100.0%
% within Dogs 178% 9.1% 7.9% 16.7% 0.0% 0.0% 15.7%
Red Rocks Count 67 14 5 1 0 0 87
% within Location 77.0% 16.1% 57% 1.1% 0.0% 0.0% 100.0%
% within Dogs 40% 33% 50% 83% 0.0% 0.0% 3.9%
Cragmoor Count 19 15 5 0 0 0 39
% within Location 48.7% 38.5% 12.8% 0.0% 0.0% 0.0% 100.0%
% within Dogs 1.1% 35% 50% 00% 00% 0.0% 1.8%
Amphitheater Count 112 10 1 0 0 0 123
% within Location 91.1% 8.1% 08% 0.0% 0.0% 0.0% 100.0%
% within Dogs 6.7% 23% 1.0% 0.0% 0.0% 0.0% 5.5%
NCAR Count 82 20 3 0 0 0 105
% within Location 78.1% 19.0% 2.9% 0.0% 0.0% 0.0% 100.0%
% within Dogs 49% 47% 3.0% 0.0% 0.0% 0.0% 4.7%
Coal Seam Count 122 16 4 1 0 0 143
% within Location 85.3% 11.2% 2.8% 0.7% 0.0% 0.0% 100.0%
% within Dogs 73% 3.7% 4.0% 83% 00% 0.0% 6.4%
Flagstaff Count 35 5 0 0 0 0 40
% within Location 87.5% 12.% 0.0% 0.0% 0.0% 0.0% 100.0%
% within Dogs 21% 12% 0.0% 0.0% 0.0% 0.0% 1.8%
Dakota Ridge Count 194 36 5 1 1 0 237
% within Location 81.9% 152% 2.1% 04% 0.4% 0.0% 100.0%
% within Dogs 11.6% 84% 50% 8.3% 50.0% 0.0% 10.7%
Gunbarrel Count 24 0 0 0 0 0 24
% within Location 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0%
% within Dogs 14% 0.0% 0.0% 00% 00% 00% 1.1%
Dry Creek Count 4 51 21 2 0 0 78
% within Location 5.1% 65.4% 26.9% 2.6% 0.0% 0.0% 100.0%
% within Dogs 0.2% 11.9% 20.8% 16.7% 0.0% 0.0% 3.5%
Four Pines Count 17 7 3 0 0 0 27
% within Location 63.0% 25.9% 11.1% 0.0% 0.0% 0.0% 100.0%
% within Dogs 1.0% 16% 3.0% 00% 00% 00% 1.2%
Red Rocks (S) Count 20 7 0 0 0 0 27
% within Location 74.1% 25.9% 0.0% 0.0% 0.0% 0.0% 100.0%
% within Dogs 1.2% 16% 0.0% 00% 00% 00% 1.2%
Shanahan Count 64 30 3 2 1 0 100
% within Location 64.0% 30.0% 3.0% 2.0% 1.0% 0.0% 100.0%
% within Dogs 38% 7.0% 3.0% 16.7% 50.0% 0.0% 4.5%
Total Count 1677 430 101 12 2 1 2223
% wihin Location 75.4% 19.3% 45% 05% 0.1% 0.0% 100.0%
% within Dogs 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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Table 6: Thisis the same analysis as Tabled&bove, with presence of dog collapsed to a Yes
or No. Dry Creek had the highest percentagof visitors traveling with one or more dogs.
Roughly 95% of visitors here were observed with dogs. Cragmoor had the second highest
(52%) followed by BVR (42%).

Table 6.Study bcation by observed presence of dog{sjichotomous (Yes/No)

Presene of dog(s)

Location No Dog One or more dog: Total
Sanitarium Count 144 84 228
% within Location 63.2% 36.8% 100.0%
% within Dogs_Dichot 8.6% 15.1% 10.2%
Chautauqua Count 97 37 134
% within Location 72.4% 27.6% 100.0%
% within Dogs_Dichot 5.8% 6.7% 6.0%
Anemone Count 64 19 83
% within Location 77.1% 22.9% 100.0%
% within Dogs_Dichot 3.8% 3.4% 3.7%
Hogback Count 27 1 28
% within Location 96.4% 3.6% 100.0%
% within Dogs_Dichot 1.6% 0.2% 1.3%
Lost Gulch Count 56 7 63
% within Location 88.9% 11.1% 100.0%
% within Dogs_Dichot 3.3% 1.3% 2.8%
BVR Count 75 54 129
% within Location 58.1% 41.9% 100.0%
% within Dogs_Dichot 4.5% 9.7% 5.8%
Settler's Count 155 33 188
% within Location 82.4% 17.6% 100.0%
% within Dogs_Dichot 9.2% 5.9% 8.4%
Saritas Count 299 49 348
% within Location 85.9% 14.1% 100.0%
% within Dogs_Dichot 17.8% 8.8% 15.6%
Red Rocks Count 67 20 87
% within Location 77.0% 23.0% 100.0%
% within Dogs_Dichot 4.0% 3.6% 3.9%
Cragmoor Count 19 20 39
% within Location 48.7% 51.3% 100.0%
% within Dogs_Dichot 1.1% 3.6% 1.7%
Amphitheater Count 112 11 123
% within Location 91.1% 8.9% 100.0%
% within Dogs_Dichot 6.7% 2.0% 5.5%
NCAR Count 82 23 105
% within Location 78.1% 21.9% 100.0%
% within Dogs_Dichot 4.9% 4.1% 4.7%
Coal Seam Count 122 21 143
% within Location 85.3% 14.7% 100.0%
% within Dogs_Dichot 7.3% 3.8% 6.4%
Flagstaff Count 35 6 41
% within Location 85.4% 14.6% 100.0%
% within Dogs_Dichot 2.1% 1.1% 1.8%
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Presene of dog(s)

Location No Dog  One or more dogs Total
Dakota Ridge Count 194 43 237
% within Locatin 81.9% 18.1% 100.0%
% within Dogs_Dichot 11.6% 7.7% 10.6%
Gunbarrel Count 24 0 24
% within Location 100.0% 0.0% 100.0%
% within Dogs_Dichot 1.4% 0.0% 1.1%
Dry Creek Count 4 74 78
% within Location 5.1% 94.9% 100.0%
% within Dogs_Dichot 0.2% 13.3% 3.5%
Four Pines Count 17 10 27
% within Location 63.0% 37.0% 100.0%
% within Dogs_Dichot 1.0% 1.8% 1.2%
Red Rocks (S) Count 20 7 27
% within Location 74.1% 25.9% 100.0%
% within Dogs_Dichot 1.2% 1.3% 1.2%
Shanahan Count 64 36 100
% withinLocation 64.0% 36.0% 100.0%
% within Dogs_Dichot 3.8% 6.5% 4.5%
Total Count 1677 555 2232
% within Location 75.1% 24.9% 100.0%
% within Dogs_Dichot 100.0% 100.0% 100.0%

Table 7a: Direction of travel was operationalized as: DZ visitors approaching on the
designated trail from the nearest trailhead (trailhead of interest); Exiting DT visitors
approaching from the opposite direction of the nearest trailhead (assumed to be exiting
OSMP property); and UT visitors observed on an undesignated trailDT users comprised
the majority of the sample £69%), while 31% were exiting on a DT and approximately 10%
were traveling on undesignated trails.

Table 7aObserved direction of travel

Direction of travel N Percent
DT 1309 58.7
uT 228 10.2
Exiting O 692 31.0
Total 2229 100.0

Missing 999 3

Total 2232
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Table 7b: On days when a treatment was in place (removing control days from the
analysis), 51% of visitors were observed traveling on designated trails, while 39% were
exiting the area and appoximately 10% were traveling on undesignated trails.

Table 7b.Observed direction of trave] Control daysemoved

Direction of travel N Percent
DT 319 50.9
uT 61 9.7
Exiting DT 247 39.4
Total 627 100.0

Table 7c: Visitors who approached the sty site from the opposite direction of the nearest
trailhead (operationalized as exiting OSMP property) were assumed to have previously
passed by the trail intersection of interest when entering the area. It is likely these visitors
had passed the study $& upon entry to the area and had already seen/interacted with the
treatment, introducing bias to the trail use decision. When excluding these visitors from the
analysis 85% of visitors were observedusing designated trails and 15%uising

undesignated trids.

Table 7cObserved direction of travel (Exiting DT removed)

Direction of travel N Percent
DT 1309 85.2
uT 228 14.8
Total 1537 100.0

Table 8: UT users were significantly more likely to be traveling with a dog (35%) than were
DT users (25%).

Talle 8.Presence of a dog by trail use (DT or UT)

Dog or no dog

Visitor was traveling on DT or UT No Dog One or more dogs  Total
DT Count 983 327 1310
% within Visitor was traveling on DT or UT 75.0% 25.0% 100.0%
% within Dog or no dog 87.1% 80.3% 85.3%
UT Count 146 80 226
% within Visitor was traveling on DT or UT 64.6% 35.4% 100.0%
% within Dog or no dog 12.9% 19.7% 14.7%
Total Count 1129 407 1536
% within Visitor was traveling on DT or UT 73.5% 26.5% 100.0%
% within Dog or no dog 100.0% 100.0% 100.0%
Pearson ChBquare 10.779 1 .001
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Table 9: UTEOEOQT OO E1 OEA O40AAOI A1 68 AAOACI OU j 1otk
designated trail but continued on to the undesignated trail upon arrival at the UT/DT
ET OAOOAAOGEI 1B 46RAOAI ET ODEAAOACI OU juxkPgq ADPDPOI .
the opposite direction of the treatment.

Table 9.0bserved direction of travel on UT

Direction of travel on UT N Percent
No Treatment 130 57.0
Treatment 98 43.0
Total 228 100.0

Table 10:A total of 1407 visitors were observed who would have had an opportunity to
interact with the treatment in place. This number is obtained when removing the visitors
who were observed traveling in the exiting direction on a DT, and those UT users who were
coming from the direction opposite the treatment.

Table 10.Trail use decision upon arrival at UT/DT junction

Decision at UT/DT N Percent
DT 1309 93
uT 98 7
Total 1407 100.0

Table 11: Treatments were randomized across@sites. Sanitas, DakotRidgeand
Sanitarium were the top three most frequentlyvisited sites, with 348, 237and 228
observations respectively.

Table 11Location by Treatment

Treatment
Location Control Ed1 Ed 2 Barrier | BarriefEd Total
Sanitarium Count 39 42 50 60 37 228
% within Treatmeni 6.2% 8.1% | 12.7% 18.0% 10.4% 10.2%
Chautauqua Count 25 37 31 26 15 134
% within Treatment 4.0% 7.1% | 7.8% 7.8% 4.2% 6.0%
Anemone Count 20 14 24 16 9 83
% within Treatment 3.2% 2.7% | 6.1% 4.8% 2.5% 3.7%
Hogback Count 6 5 5 7 5 28
% within Treatment 1.0% 1.0% | 1.3% 2.1% 1.4% 1.3%
Lost Gulch Count 3 14 18 27 1 63
% within Treatment 0.5% 2.7% | 4.6% 8.1% 0.3% 2.8%
BVR Count 46 17 14 26 26 129
% within Treatment 7.3% 3.3% | 3.5% 7.8% 7.3% 5.8%
Settler's Count 67 35 41 20 25 188
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Treatment

Location Control Ed1 Ed2 Barrier | BarrierEd Total
% within Treatment 10.7% 6.7% | 10.4% 6.0% 7.0% 8.4%
Sanitas Count 197 57 46 12 36 348
% within Treatmeni 31.4% 11.0%| 11.6% 3.6% 10.1% 15.6%
Red Rocks Count 19 23 23 8 14 87
% within Treatment 3.0% 4.4% | 5.8% 2.4% 3.9% 3.9%
Cragmoor Couwnt 11 2 7 10 9 39
% within Treatment 1.8% 0.4% | 1.8% 3.0% 2.5% 1.7%
Amphitheater Count 28 22 16 23 34 123
% within Treatment 4.5% 4.2% | 4.1% 6.9% 9.5% 5.5%
NCAR Count 22 14 20 12 37 105
% within Treatment 3.5% 2.7% | 5.1% 3.6% 10.4% 4.7%
Coal Sam Count 36 33 29 37 8 143
% within Treatment 5.7% 6.3% | 7.3% 11.1% 2.2% 6.4%
Flagstaff Count 12 21 1 7 0 41
% within Treatment 1.9% 4.0% | 0.3% 2.1% 0.0% 1.8%
Dakota Ridge Count 76 108 36 0 17 237
% within Treatment 12.1% 20.8% | 9.1% 0.0% 4.8% 10.6%
Gunbarrel Count 4 11 6 3 0 24
% within Treatment 0.6% 2.1% | 1.5% 0.9% 0.0% 1.1%
Dry Creek Count 3 29 13 20 13 78
% within Treatment 0.5% 5.6% | 3.3% 6.0% 3.6% 3.5%
Four Pines Count 2 1 5 10 9 27
% within Treatment 0.3% 0.2% | 1.3% 3.0% 2.5% 1.2%
Red Rocks (S) Count 3 9 0 9 6 27
% within Treatmeni 0.5% 1.7% | 0.0% 2.7% 1.7% 1.2%
Shanahan Count 8 26 10 0 56 100
% within Treatment 1.3% 5.0% | 2.5% 0.0% 15.7% 4.5%
Total Count 627 520 395 333 357 2232
% within Treatment 100.0% 100.0%| 100.0%6 100.0% | 100.0% 100.0%
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Table 12: Shift type- observation only or paired (observation and survey) was stratified
across treatment type. There was an even split in total observations by shift type, and all
treatment types were adequately represented inthe observations.

Table 12 Shift Type by Treatment

Treatment
Shift Type Control Ed1l Ed2 Barrier BarriedfEd  Total
Observation Count 453 202 176 124 158 1113
% within Treatment 72.2% 38.8% 44.6% 37.2% 44.3% 49.9%
Paired Count 174 318 219 209 199 1119
% within Treatment 27.8% 61.2% 554% 62.8% 55.7% 50.1%
Total Count 627 520 395 333 357 2232

% within Treatment 100.0% 100.0% 100.0% 100.0% 100.0%  100.0%

Table 13: Observation shifts consisted of four different time periods, which were striied
by treatment and day. The majority of observations were made during the Late AM shift
(731). All treatment types were adequately represented across shift periods.

Table 13Shift Period by Treatment

Treatment
Period Control Ed1 Ed 2 Barrier  BarrierEd Total
Early AM Count 143 85 111 134 109 582
% within Treatment 22.8% 16.3% 28.1% 40.2% 30.5% 26.1%
Late AM Count 340 96 71 67 157 731
% within Treatment 54.2% 185% 18.0% 20.1% 44.0% 32.8%
Early PM Count 53 139 80 97 60 429
% withinTreatment 8.5% 26.7% 20.3% 29.1% 16.8% 19.2%
Late PM Count 91 200 133 35 31 490
% within Treatment 145% 385% 33.7% 10.5% 8.7% 22.0%
Total Count 627 520 395 333 357 2232

% within Treatment 100.0% 100.0% 100.0% 100.0% 100.0%  100.0%
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Table 14a:4 OAAOI AT O ET OAOAAOQEIT T xAO 1 fAheoiddboki Al EUA /
; .

Al 1T AOEIT OO0 11T E AO OEA OOAAOI AT O AQde AEA 110
visitor physically stopped moving to read/observe the treatment. Ed 1 received the highest

DAOAAT OACA 1T £ G0AOO AT A 2AAAGS jotrbqgqh AITIT1T xA
OAOPAAOEOAI U8B ' "AOOEAO OAAAEOAA OEA EECEAOO

followed by Ed 1 (26%) and Barrier/Ed 1 (24%) respectively.

Table 14aTreatment type ly treatment interaction

Treatment interaction

Treatment Type None Pass and Rear Stop and Reac  Total
Control Count 341 3 4 348
% within Treatment in place 98.0% 0.9% 1.1% 100.0%
% within Treatment interaction 27.6% 4.2% 4.3% 24.9%
Education 1  Count 283 24 24 331
% within Treatment in place 85.5% 7.3% 7.3% 100.0%
% within Treatment interaction 22.9% 33.8% 26.1% 23.7%
Education 2 Count 229 14 17 260
% within Treatment in place 88.1% 5.4% 6.5% 100.0%
% within Treatment interaction 18.6% 19.7% 18.5% 18.6%
Barrier Count 200 13 25 238
% within Treatment in place 84.0% 5.5% 10.5% 100.0%
% within Treatment interaction 16.2% 18.3% 27.2% 17.0%
BarrieVEd Count 181 17 22 220
% within Treatment in place 82.3% 7.7% 10.0% 100.0%
% within Treatment interaction 14.7% 23.9% 23.9% 15.7%
Total Count 1234 71 92 1397
% within Treatment in place 88.3% 5.1% 6.6% 100.0%
% within Treatment inteaction 100.0% 100.0% 100.0% 100.0%

*Total N=1407 (10 Missing Cases)
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Table 14b: Treatment interaction is collapsed in to a dichotomous variable (interaction or
no interaction). Of those who interacted with a treatment, Ed 1 received the greatest
percentage of interaction (29%), followed by Barrier/Ed (24%). Of the treatments in place,
visitors interacted with Barrier/Ed roughly 18% of the time, followed by Barrier (16%)
and Ed 1 (15%).

Table 14bTreatment type by treatment interaction (collapsed into&agories)

Treatment interaction

Treatment in place No Interaction Interaction Total
Control Count 341 7 348
% within Treatment in place 98.0% 2.0% 100.0%
% within Treatment interaction 27.6% 4.3% 24.9%
Education 1 Count 283 48 331
% within Treatment in place 85.5% 14.5% 100.0%
% within Treatment interaction 22.9% 29.4% 23.7%
Education 2 Count 229 31 260
% within Treatment in place 88.1% 11.9% 100.0%
% within Treatment interaction 18.6% 19.0% 18.6%
Barrier Count 200 38 238
% within Treatment in place 84.0% 16.0% 100.0%
% within Treatment interaction 16.2% 23.3% 17.0%
BarrierEd Count 181 39 220
% within Treatment in place 82.3% 17.7% 100.0%
% within Treatment interaction 14.7% 23.9% 15.7%
Total Count 1234 163 1397*
% within Treatment in place 88.3% 11.7% 100.0%
% within Treatment interaction 100.0% 100.0% 100.0%

*Total N=1407 (10 Missing Cases)
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Table 14c: Here, Ed 1 and Ed 2 have been collapsed as well as Barrier and Barrier/Ed. Of
the treatmentsinBb1 AAA OEA O" AOOEAOS8 AAOACI OU xAO
(7%) and Stop and Read (10%).

Table 14cTreatment type (collapsed) by treatment interaction
Treatment interaction

Treatment in place None Pass and Reac Stop and Reac Total
Control Count 341 3 4 348
% within Treatment 98.0% 0.9% 1.1% 100.0%
% within Treatment interactio 27.6% 4.2% 4.3% 24.9%
Education Count 512 38 41 591
% within Treatment 86.6% 6.4% 6.9% 100.0%
% within Treatment interactio  41.5% 53.5% 44.6% 42.3%
Barrier Count 381 30 47 458
% within Treatment 83.2% 6.6% 10.3% 100.0%
% within Treatment interactio 30.9% 42.3% 51.1% 32.8%
Total Count 1234 71 92 1397+
% within Treatment 88.3% 5.1% 6.6% 100.0%
% within Treatment interactio 100.0% 100.0% 100.0% 100.0%

*Total N=1407 (10 Missing Cases)

Table 14d: In this case, both treatment interaction and treatment in place have been
collapsed. The Barrier category received visitor interactions roughly 17% of the time, while
the Education cate@ry received interaction 13% of the time.

Table 14dTreatment type (collapsed) by treatment interaction (collapsed)
Treatment Interaction

Treatment in place No Interaction Interaction Total
Control Count 341 7 348
% within Treatment 98.0% 2.0% 100.0%
% within Treatment interaction 27.6% 4.3% 24.9%
Education Count 512 79 591
% within Treatment 86.6% 13.4% 100.0%
% within Treatment interaction 41.5% 48.5% 42.3%
Barrier Count 381 77 458
% within Treatment 83.2% 16.8% 100.0%
% within Treatment interaction 30.9% 47.2% 32.8%
Total Count 1234 163 1397*
% within Treatment 88.3% 11.7% 100.0%
% within Treatment interaction 100.0% 100.0% 100.0%

*Total N=1407 (10 Missing Cases)
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Table 15a: Among visitors who traveled past thetudy site, those who made a decision to
use the UT were much more likely to interact with the treatment. Nearly 24% of UT users
stopped and read the treatment.

Table 15aTrail use decision by Treatment interaction (Including Control Days)
Treatment interaction

Trail use: Deision upon arrival at U/DT Intersection None Pass and Rea Stop and Reac Total
DT Count 1167 63 69 1299
% within Decision upon arrival 89.8% 4.8% 5.3% 100.0%
% within Treatment interaction 94.6% 88.7% 75.0% 93.0%
uTt Gount 67 8 23 98
% within Decision upon arrival 68.4% 8.2% 23.5% 100.0%
% within Treatment interaction 5.4% 11.3% 25.0% 7.0%
Total Count 1234 71 92 1397
% within Decision upon arrival 88.3% 5.1% 6.6% 100.0%
% within Treatment interaction  100.0% 100.0% 100.0% 100.0%

*Total N=1407 (10 Missing Cases)

Table 15b: Herecontrol days have beenremoved from the previous analysis. When
removing observations when no treatment was in place the percentage of UT users who
stopped and read the treatment i<loser to 32%.

Table 15b. Trail use decision by Treatment interaction (Excluding Control Days)
Treatment interaction

Trail use: Decision upon arrival at/DT Intersection None Pass and Rea Stop and Rear  Total
DT Count 855 60 66 981
% within 2cision upon arrival 87.2% 6.1% 6.7% 100.0%
% within Treatment interaction 95.7% 88.2% 75.0% 93.5%
uT Count 38 8 22 68
% within Decision upon arrival 55.9% 11.8% 32.4% 100.0%
% within Treatment interaction 4.3% 11.8% 25.0% 6.5%
Total Count 893 68 88 1049
% within Decision upon arrival 85.1% 6.5% 8.4% 100.0%
% within Treatment interaction 100.0% 100.0% 100.0% 100.0%

*Total N=1049 (9 Missing Cases)
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Table 15c¢: Continuing with the previous analysisere, treatment interaction has been
collapsed into a dichotomous variable. In this casd4% of visitors who made a decision to
use the UT had an interaction with the treatment.

Table 15cTrail use by Treatment interaction (collapsed) (Excluding Control Days)
Treatment interaction

Trail use: Decision upon arrivat UTDT Intersection No Interaction Interaction Total
DT Count 855 126 981
% within Decision upon arrival 87.2% 12.8% 100.0%
% within Treatment interaction 95.7% 80.8% 93.5%
uT Count 38 30 68
% within Decision upoarrival 55.9% 44.1% 100.0%
% within Treatment interaction 4.3% 19.2% 6.5%
Total Count 893 156 1049
% within Decision upon arrival 85.1% 14.9% 100.0%
% within Treatment interaction 100.0% 100.0% 100.0%

Table 16a: When looking at trail use desion by the type of treatment in placet is
apparentthat the Barrier/Ed treatment is 97% effective at directing visitors to the DT,
followed by Barrier (94%), and Ed 2 (94%). This suggests the Barrier/Ed treatment to be
the most effective method for mitgating use of UTs.

Table 16aTreatment type by decision upon arrival at DT/UT Intersection (Take UT or stay on DT)

Decision
Treatment in place DT uT Total
Control Count 319 30 349
% within Treatment 91.4% 8.6% 100.0%
% within Decision 24.4% 30.6% 24.8%
Ed1 Count 306 31 337
% within Treatment 90.8% 9.2% 100.0%
% within Decision 23.4% 31.6% 24.0%
Ed 2 Count 245 16 261
% within Treatment 93.9% 6.1% 100.0%
% within Decision 18.7% 16.3% 18.6%
Barrier Count 226 14 240
% wthin Treatment 94.2% 5.8% 100.0%
% within Decision 17.3% 14.3% 17.1%
Barrie/Ed Count 213 7 220
% within Treatment 96.8% 3.2% 100.0%
% within Decision 16.3% 7.1% 15.6%
Total Count 1309 98 1407
% within Treatment 93.0% 7.0% 100.0%
% wthin Decision 100.0% 100.0% 100.0%

Chisquare = 9.642* (p=.047)
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Table 16b:Chisquare analyses were used to examine whether statistically significant
differences existed between Treatment and Control conditions. Only Treatment 5
(Barrier/Ed) was found to produce statistically significant differences in UT usavhen

compared tocontrol conditions.

Table 16b Treatment effectiveness: Chuare analysis with post hoc and effect size statistics

Trailuse decision at

treatment?
Treatment in place DT uT Total X2 p-value Effect sizé
Control 319 30 349
(91.4) (8.6) (100.0)
Ed1 306 31 337 077 782 .011
(90.8) (9.2) (100.0)
Ed 2 245 16 261 1.302 .254 .046
(93.9) (6.1) (100.0)
Barrier 226 14 240 1.570 210 .052
(94.2) (5.8) (100.0)
. 213 7 220 6.506 011 107
BarrierEd (96.8) 3.2) (100.0)
Total 1309 98 1407
(93.0) (7.0) (100.0)

*sig. at .05 level

1 Cell entries are are observed counts. Values in parenthesis are percentages
2phi (f ) coefficients presented as antisate of effect size
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Table 16c: Here, control days have been removed from the previous analysisTable 16a
to focuson treatments alone.

Table 1@. Treatment type (excluding control) by decision upon arrival at DT/UT Intersection (Take UT or st
DT)

Decision
Treatment in place DT uT Total
Ed1 Count 306 31 337
% within Treatment 90.8% 9.2% 100.0%
% within Decision 30.9% 45.6% 31.9%
Ed 2 Count 245 16 261
% within Treatment 93.9% 6.1% 100.0%
% within Decision 24.7% 23.5% 24.7%
Barrier Count 226 14 240
% within Treatment 94.2% 5.8% 100.0%
% within Decision 22.8% 20.6% 22.7%
Barrie/Ed Count 213 7 220
% within Treatment 96.8% 3.2% 100.0%
% within Decision 21.5% 10.3% 20.8%
Total Count 990 68 1058
% within Treément 93.6% 6.4% 100.0%
% within Decision 100.0% 100.0% 100.0%

Chisquare = 8.336* (p=.034)

Table 16d: Continuing with the previous line of analysis hergreatments have been
collapsed to Ed and Barrier categories. The Barrier category of treatmentgas found to be
95% effective while the Ed category of treatments was 92% effective.

Table 1@l. Treatment type (collapsed) by decision upon arrival at DT/UT Intersection (Take UT or stay on L
Decision upon

Treatment in place DT uT Total
Control Caunt 319 30 349
% within Treatment 91.4% 8.6% 100.0%
% within Decision 24.4% 30.6% 24.8%
Ed Count 551 47 598
% within Treatment 92.1% 7.9% 100.0%
% within Decision 42.1% 48.0% 42.5%
Barrier Count 439 21 460
% within Treatment 95.4% 4.6% 100.0%
% within Decision 33.5% 21.4% 32.7%
Total Count 1309 98 1407
% within Treatment 93.0% 7.0% 100.0%
% within Decision 100.0% 100.0% 100.0%

Chisquare = 6.259* (p=.044)
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Table 16c: Thisis the same analysis as Table £6but with control daysremoved.

Table 1&. Treatment type (collapsed excluding Control) by decision upon arrival at DT/UT Intersection (Tal
stay on DT)

Decision
Treatment in place DT uT Total
Education Count 551 47 598
% within Treatment 92.1% 7.9% 100.0%
% within Decision 55.7% 69.1% 56.5%
Barrier Count 439 21 460
% within Treatment 95.4% 4.6% 100.0%
% within Decision 44.3% 30.9% 43.5%
Total Count 990 68 1058
% within Treatment 93.6% 6.4% 100.0%
% within Decision 100.0% 100.0% 100.0%

Chisquare= 4.160* (p=.041)

Table 17:0ver 40%of visitors who were observed/surveyed while using a UT reported
OEAU O!'l xAUO6 OOA AAOGECI AGAA OOAEI 08 4EEO
were in fact traveling on a UT.

Table 17 Behavioral intent vebserved behavior

Observed Behavior

Do you travel on designated trails? DT uT Total
Sometimes 14 42 56
Always 41 41 82

Total 55 83 138

Survey Response Rate

Table 18 A total of 220 visitors were invited to complete a survey, yielding a total df47
completed surveys, for an overall response rate of 68%

Table 18 Overall survey response rate

Survey Response N Percent
Declined 70 32
Complete 147 67
Incomplete 3 A

Total Requested 220 100
Response Rate 68
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Table 19 A total of 147 survey were collectedz 86 from UT users and 61 from DT users.
UT users were more willing to complete a survey (80% accepted) than were DT users
(57% accepted)

Table 19 Survey response by trail use

Survey Response

Observed Trail Use Declined Complete Incomplete Total (%)
DT 48 61 2 111 (57%)
uT 22 86 1 109 (80%)
Total 70 147 3 220 (68%)

Table 20a: Surveys were adequately distributed across treatment types.

Table 2@. Survey response by treatment type

Treatment
Survey Response Control Educaton 1 Education2 Barrier Barrier/Ed Total
Refused 31 8 5 15 11 70
Complete 42 30 30 15 30 147
Incomplete 2 0 0 0 1 3
Total 75 38 35 30 42 220

Table 2(b: Surveys were adequately distributed across treatment types.

Table 2®. Survey response by treatment tygecollapsed Tx ¢agories

Treatment
Survey Response Control Education Barrier Total
Refused 31 13 26 70
Complete 42 60 45 147
Incomplete 2 0 1 3
Total 75 73 72 220

Survey Response Analysis

Table 21.The large majority of respondents indicated their primary advity to be
hiking/walking (74%), followed by Running (16%).

Table 21 What is your primary activity today?

Activity Percent(N=137)

Hiking/Walking 74
Running 16

Walking Dog(s; 4

Biking 2
Climbing/Bouldering 0
Horseback Riding 2

Other 4
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Table 22.The majority of respondents were not accompanied by a dog (69%).

Table 22 How many dogs did YOU bring today (please do not include dogs
another person in your group brought)?

Number of dogs Percent(N=144)

69
26
5
1

[SIN \C I ]

Table 23. Approximately22% of respondents were visitingthis specific section of trailfor
the first time. 32% had visited between one and twelve times previously, and 24% had
made 1348 prior visits.

Table 23How many times have you visited this section of trail in the past 1

months?

Previous Visits Percent(N=144)

Today is my first visi 22

1-12 visits 32

13-48 visits 24

49-144 visits 7

145240 visits 6

>240 visits 9

Table 24. The majority of respondents (58%) are aware that some OSMP trails are
undesignated or notofficial trails.

Table 24 Are you aware that some trails in City of Boulder OSMP al
Gdzy RS&A3IYy I GSRE 2NI y20 2FFAOAL ¢

Response Percent(N = 142)
Yes 58
No 42

Table 25. Respondents felt that human recreation behaviors have the potential to cause
both ecological and social impact, though the potential for negative ecological impact was
believed to be greater than the potential for negative social impact (Mean 4.76 vs 4.12).

Table 25.To what extent do you believe that human recreation behavi@agehthe potential to cause NEGATI
IMPACT, a) Ecologically, and b) Socially in City of Boulder OSMP? (Select only one answer per item)

No Impact Moderate Extensive
Type of impact as a result of At All Impact Impact
human recreation behaviors N Mean SD 1 2 3 4 5 6 7
Ecological 143 476 1711 4 8 12 20 18 20 20
Social 138 412 2093 15 15 7 20 12 12 20
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Table 26. Respondents were asked to evaluate the appropriateness of a seriesfbirail
behaviors in OSMPTraveling off a designate trail to get away from crowdswvas ranked as
the least appropriate reason for offtrail travel (Mean 2.97), whileTraveling off a
designated trail because there is an alternative established paths the least inappropriate
reason (Mean 3.85).

Table 26 Please indida how INAPPROPRIATE or APPROPRIATE you think each of the following activities is for ¢
do in City of Boulder OSMP. (Select only one answer per item)

Very Very
Inappropriate Neutral Appropriate
Activities N Mean SD 1 2 3 4 5 6 7

a. Travehg off a designated trail to
experience the natural environment

b. Traveling around muddy spots on a 141 360 1665| 11 20 17 25 12 11 5
designated trail

c. Traveling off a designated trail to explore 144 320 1.776 | 20 24 13 17 12 9 4
d. Traveling off a designated trail to take 143 324 1707 | 19 29 29 18 11 8 4
photos

e. Traveling off a designated trail to get awa
from crowds on the trail

f. Traveling off a designated trail because
there is an alternative established path

144 3.07 1745 | 22 24 15 19 10 5 6

144 297 1683 | 23 27 13 17 11 6 3

143 385 1910 | 14 18 10 20 17 12 11

Table 27. Respondents were asked to indicate how effective they believe certain behaviors
are at reducing negative impacts in OSMP. Of the activities provided for reducing negativ
impacts in OSMPAdhering to messages on posted signagas reported to be the most
effective (Mean = 5.77), followed by&aying on a designated trai(Mean = 5.55).Staying off

a trail when conditions are wet and muddyas reported to be the least effeive (Mean =
4.81).

Table 27 Please indicate how EFFECTIVE the following activities would be at reducing NEGATIVE IMPACTS in C
Boulder OSMP.

Never Sometimes Effective Every
Effective Effective Time
Activities N Mean SD 1 2 3 4 5 6 7
a. Stayig on a designated trail 140 555 1406 | 1 3 6 12 21 26 32
b. Traveling in the middle of a
designated trail, even when wet or 141 497 1507 | 2 4 11 22 20 24 18
muddy
c. Traveling on a designated trail, evel
- 2 140 523 1426| 1 4 5 18 21 31 19
when passing other visitors
d. Stgylng off a designated trail when 139 481 1719 4 7 11 24 12 922 20
conditions are wet and muddy
e. Adhering to messages on posted 141 577 1.397| 3 1 3 10 15 32 37
signage
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Table 28. Respondents were asked to indicate how difficult vaus minimum-impact trail -
use behaviors are in OSMP. In general, the listed behaviors were considered to be rather
easy to perform. Mean scores for all but one item were above 5 on a scale of 1 to 7.
Traveling in the middle of a designated trail, even wheet or muddywas indicated to be
the most difficult behavior, with a mean of 4.96Adhering to messages on posted signage
was reported to be the easiest of the behaviors to perform (Mean = 5.89).

Table 28.Please indicate how DIFFICULT you think eacheofdllowing activities would be for you to do in City
Boulder OSMP. (Select only one answer per item)

Very Difficult Neutral Very Easy
Activities N Mean SD 1 2 3 4 5 6 7
a. Staying on a designated trail 142 5.68 1.499 2 2 4 16 10 26 40

b. Travding in the middle of a
designated trail, even when wet c 141 4.96 1.616 1 8 14 15 18 24 21
muddy

c. Traveling on a designated trail, ev
when passing other visitors

d. Traveling on a designated trail, e
when you hae previously traveled or 138 5.36 1.454 0 3 7 24 14 22 30
an undesignated trail in the area

e. Traveling on a designated trail, ev
when an undesignated trail is availab 139 5.53 1.309 0 1 7 19 17 27 30
in the area

f. Traveling on a designated tradyen
when you have observed anothe
visitor traveling on an undesignate
trail

g. Adhering to messages on posti
sighage

138 5.36 1.594 1 5 8 15 12 28 30

139 5.48 1.491 1 4 7 14 17 25 33

138 5.89 1.438 1 2 4 10 9 26 47

Table 29a. Respondents were asked to indicate how often they penforithe same set of
AAEAOGETI OO 1 EOOAA DPOAOEIT 601 U8 4EA 1 AOCA 1 AET O
O!'1 xAUOS8 DOAAOEAA OEA AAEAOQOEI 08 4BAI XIAQOOBEAEOA
adhering to messages posted on signd§8%) and @lwaySstayingon designated trails
j ontbpq8 7TEEI A OEAOA Z£ET AET CO OOCCAOO OEA |1 AET O
minimum-impact trail behaviors, there remains a large percentage of visitors who reported

Ol T1T1U 0311 AOCEI AGS6 DBAOAI Olavelhgdh a dedighdicd Edil O8 4 EA
appears to decline when the visitor has previously traveled a UT in the area, and/or when a
54 EO AOAEI AAT A ET OEA AOAA8 -1 OAT OAOmM ppb |

the middle of a designated trail, even whewet or muddy. This finding supports the
previous that this is also perceived as the most difficult of the behaviors to perform.
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Table 29aCurrent trail use behavior

Percentage
Activities N Never Sometimes  Always
a. Staying on a designated trail 138 0 40 60
b. Traveling in the middle of a designated trail, even when wet or mudd 132 11 55 34
c. Traveling on a designated trail, even when passing other visitors 132 3 46 51
d. Traveling on a designated trail, even when you have previously trave
: L 131 4 52 44

on an undesignated trail in the area
e. T-ravelmg on a designated trail, even when an undesignated trail is 133 1 50 47
available in the area
f. Traveling on a designated trail, even when you have observed anoth

- ) . . 132 4 44 52
visitor traveling on an undsignated trail
g. Adhering to messages on posted signage 130 1 34 65

Table 29b. Intent to perform a behavior in the future is often used as an indicator of the
likelihood of one actually following through with said behavior. Here, respondestwere
asked to indicate how likely they are to perform the same set of previously listed behaviors.
Respondents generally indicated a high likelihood of performing each behavigkdhering to
messages on posted signa@édean = 6.02) andStaying on a desigated trail (Mean = 5.98)
have the highest likelihood of being performed in the future. This result follows the
previous findings z these are believed to be the easiest behaviors to perform and are
currently reported to be performed most frequently. Behavors with the lowest likelihood

of future performance were:Traveling in the middle of a designated trail, even when wet or
muddy (Mean = 5.50),Traveling on a designated trail, even when you have previously
traveled on an undesignated trail in the are@ean = 5.60) andTraveling on a designated
trail, even when an undesignated trail is available in the arém68). Again, these results
follow the pattern found in the previous analysis, in that these are perceived as the more
difficult behaviors and are curently reported to be performed less frequently.
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Table 29b Future trail use behavioral intent

Percent

Extremely Extremely

Unlikely Neutral Likely
How likely are you to do this in the future? N Mean SD 1 2 4 5 6 7
a. Staying on a desigteal trail 130 5.98 1.184 0 2 10 12 32 42
b. Travellng in the middle of a designated 129 550 1.387 0 3 14 23 22 32
trail, even when wet or muddy
c. Trgvehng on .a-de5|gnated trail, even wh 129 581 1.210 0 0 12 19 26 39
passing other visitors
d. Traveling on a designated trail, even
when you have previously traveled onan 125 5.60 1.374 0 2 18 14 26 34
undesignated trail in the area
e. Traveling on a designated trail, even
when an undesignated trail is available in 130 5.68 1.234 1 0 15 21 28 32
the area
f. Traveling on a designated trail, even whe
you have observed another visitor traveling 126 5.77 1.253 1 1 13 20 27 37
on an undesignated trail
g. Adhering to messages on posted signa¢ 130 6.02 1.220 2 0 11 13 28 46

Table 30. Respodents were asked to report whether they had traveled off a designated
trail during their visit. Twenty -eight percent indicated they had, 58% had not, and 13%

were unsure.

Table 30Did you travel off a designated trail during your visit today?

Response Percent(N = 130)
Yes 28
No 58
52y Q0 Yy246 k ! yadaNB 13
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Table 31. Respondents were asked to indicate their reason(s) for traveling off trail during

their visit. Of the reasons selecteds applicable to theirvisit) AEAT 60 | AAT O OO
desgnated trail (it was an accident)30%), and| have done it before and it worked well for

my visitor experienc€30%) were the most frequent responses.

Table 31Indicate whether or not any of the following reasons for traveling off the designated Jraj{died to your
visit today. (Select only one answer per item)

Percent
Does Not
Apply
Because |
Only
Traveled On

Designated Applies 5 2 Yy ¢
Reasons N Trails to Me Know
) L RARY QU 1y2¢ 0KFEO ONFgStAy3 ' 109 63 21 16
vegetation
0P L RARYQU 1y2¢ GKFG Ad ¢l & NBO; 130 64 22 15
Od L RARYQUO YSI+y G2 GNr @St 27FF (1128 57 30 13
d. | think visitors should be able to travel off the desitgd trail 129 57 27 16
e. | thought that it would improve my visitor experience 130 60 25 15
f. I have done it before and it worked well for my visitor experience 128 60 30 10
g. Other reason (open ended):
9 As long as your actions are not detrimentalthe wild 9 Mud puddles
1 Didn't know this wasn't a trail 1 Needed an isolated location for movie
9 Followed our dog who went off trail 9 Only time is when weather or other people and it is re
1 I try to always travel on designated trails 1 Ordinarily aware and coply with exception of this trail
1 Less freedom of travel is more restriction to life itself This looked like a designated trail
9 When | didn't know a trail was undesignated 9 Wasn't posted thus didn't realize
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Table 32. Respondents were provided a listt@easons for traveling only on designated
trails and asked to indicate the imporaince of eachTo not damage soils and vegetation
(Mean = 5.96) was indicated as the most important, with 52% considering this to be
designated trails(tMean = 5.41).The least important reason wadBecause | do not want
anyone to see me travel off designated trajidean = 3.83).

Onw@OOAPRDOA) D68 4 E B Becauteea¥EiND Trdcephoinotes traveling on

Table 32 Please indicate how IMPORTANT these reasons weuiorlyou to travel only on designated trails in the

FUTURE. (Select only one answer per item)

Percent
Not Not At All Moderately Extremely
relevant Important Important Important
Reasons N Mean SD 1 2 3 4 5 6 7
a. To improve my outdoor 135 499 1.891| 6 2 4 2 22 17 24 24
experierce on OSMP lands
b. Because visitors are encouragr 145 551 1 600| 3 1 1 5 20 23 21 26
to stay on designated trails
c. Tonotdamage thesoilsand 5, 5 o5 1 gou| 4 1 1 o0 9 9 25 52
vegetation
d. To not break the rules 132 453 2.021 7 5 3 11 22 13 23 17
e. Because | do not want anyone
to see me travel off designated 133 3.83 2.221 9 12 8 11 22 11 11 16
trails
f. Because it is unfair for me to
travel off designated trails while 133 4.45 2.024 7 5 5 10 25 13 19 18
many other visitors do not
g.Because [ havenoreasonto ;4,457 5035 7 3 5 11 24 9 21 21
travel off designated trails
h. Because Leave No Trace
promotes traveling on designated 133 5.41 1.891 5 2 1 3 14 11 27 36
trails
i. Because | feel better about
mysef by not traveling off 133 4.68 2.193 9 5 5 3 20 12 24 23
designated trails
Table 33. The majority of respondents (66%) noticed a sign or barrier meant to keep
visitors on designated trails, while 50% noticed a combination sign and barrier.
Table 33Didyou notice the following on this trail today? (Check all that apply)
Items N % Yes % No
Informational signage to keep visitors on designated trails 143 66 34
Fence or barrier to keep visitors on designated trails 143 66 34
Combination of informationadignage and fence or barrier to keep visitors on designal 143 50 50

trails.
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Table 34. Respondents were asked to rank whighanagementaction would be most
effective in keeping them off an undesignated trail: informational signage, fence or barrier,
or a combination of informational signage and a fence or barrier. The combination
sign/barrier was reported to be the most effective, followed by fence/barrier, and
informational signage respectively.

Table 34Please RANK the following in ordet,(2"¢, and 3%), indicating which would be most
effective in keeping you off an undesignated traif! € Most Effective;'3= Least Effectiye

ltems N Mean
Informational signage 110 2.28
Fence or barrier 110 2.05
Combination of informational signage afehce or barrier 112 1.60

Table 35. Mean group size was 1.75, with a mode of 2.

Table 35How many people, including yourself, were part of your groug

today?
N Mean Median Mode SD
139 1.75 2 2 .826

Table 36a. All respondents indicated they are resahts of the US.

Table 36aDo you live in the United States?

Response Percent(N=141)
Yes 100
No 0

Table 36b. Seventy percent of respondenteported they live within the Boulder City
limits.

Table 36b If yesdo you live within Boulder City limits?

Response Percent(N=119)
Yes 70
No 30

Table 37. Respondents were asked about their beliefs in regard to Leave No Trace practices

and the extent to which they would change their behaviors. The majority of respondents

(84%) indicated they would change heir behavior if they learned their actions in OSMP

were damagingthe environment. The statemen0 OAAOEAET ¢ O, AAOGA .1 4 0A/
reduce the environmental harm caused by travel in OSiéeived less support, asnly 23%

responded in agreement. The stastard deviation for this item (2.138) suggests there is a

considerable amount of disagreement about this statement among respondents. Most
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respondents disagreed thaPracticing Q.eave No Trac@takes too much timé85%). Finally,

84% believe0 OAAOEARA C 10,4208 AA6 AEEAAAOEOATI U POT OAADGO
generations may enjoy itThe fact that Items b and d are similar concepts but received very
AEZEZEAOCAT O 1 AOGAT O T £ ACOAAT AT O EO T £ 11 0A8 4EE
No Trace to be as effective at the local OSMP level as it is on a broader more general level.

Table 37 Please indicate how strongly you AGREE or DISAGREE with the following statements.

Percent
Neither
Strongly Agree or Strongly
Disagree Disagree Agree
N Mean SD 1 2 3 4 5 6 7

a. If | learned my actions in OSMP
damaged the environment, | would 138 5.89 1.508 4 1 2 9 11 25 48
change my behavior

0P t NIFOGAOAY3 4]
not reduce the environmental harm 140 3.06 2.138 38 14 8 17 5 6 12
caused by travel in OSMP

Od t N OGAOAY3 a4 S
too much time

R® t N} OGAOAY3a af S
effectively protects the environment 137 5.93 1.713 7 0 3 6 5 24 55
so that future generations may enjoy

w»

138 2.35 1.745 47 17 11 12 4 3 5

Table 38. Respondents were asked about their motivations for visiting OSMEnjoying
nature (Mean = 6.36) was indicated as the greatest motivation for visiting OSMP, followed
by physical fithes§Mean = 5.76), andgsychological healtiMean = 5.74). LearnindMean =
4.08) andphysical restMean = 4.39) were among the least important motivations for
visitation.

Table 38How IMPORTANT were each of the following reasons for your viSitytaf Boulder OSMP today? (Select or
one answer per item)

Percent

Not Not At All Moderately Extremely

relevant Important Important Important
Reasons N Mean SD 1 2 3 4 5 6 7
a. Physical fitness 139 5.76 1572 2 2 1 1 12 14 27 42
b. Physical rest 135 439 2425 10 8 7 7 13 10 19 27
c. Psychological health 139 574 1.639 3 1 1 1 11 12 27 42
d. Psychological rest 134 5.04 2.176 7 6 3 5 8 16 22 33
e. Escape personalisocial 137 509 2121| 7 4 3 6 14 11 21 35
pressures
f. Enjoying nature 138 6.36 1.017 1 0 0O O 4 12 23 60
g. Learning 135 4.08 2.347 9 13 7 8 16 13 13 22
h. Family/friend togetherness 134 4.81 2.484 11 7 5 3 10 10 18 37
i. Solitude 136 4.75 2.350 11 2 7 6 16 11 12 36
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Table 39 Respondentavere provided the opportunity to provide additional comments in
an openended format.

Table 39 0pen Ended Goments: Is there anything else you would like us to know? If so, please provide additional
feedback below:

4 pines suffers from a great deal of braiding and it is hard to see the designated trail

81 yrs old and cannot climb taller than 1stair thus ocwaaily will take UTs that enable him to hike area

A lot to say see survey

Education is the only way to keep people on trail. However, walking off trail to meditate or pull weeds is not the
problem. Educate people...

| don't know if | should stay ondil when wet/muddy, and if walking in the middle of trail is besignage would be
good if that's what is right

| feel this trail should remain open. It provides important direct access to Chautauqua and Royal Arch from Blu
neighborhood

| grew upin British Columbia and live in Switzerland. My answers are impacted by my experiences on trail and
backcountry in both. Some areas | stay exclusively on trail; others, off piste is common

| like to lie in meadows to connect with the earth. This requireimg off trail and is/has been part of my setfre in m
work with the homeless and mentally ill. I don't want to harm the environment, at the same time this has been
nourish myself and | believe help others through my work.

I love the trail!

| realize these regulations are important in order to preserve the environment. However, | will always choose p
enjoyment/connection with nature over ANY law or regulation. Sorry.

If ever off a designated trail | am on a trail...not just grass

Let's not turn open space into a "wilderness area". Disagree with closing some social trails when there is no im
reason to. Use the U. of C. examptbey built the sidewalks where the students prefer to walk. No need to-over
police!

Love OSMPyou do good work

Love the outdoors!

Maybe provide places for photography

More signage about staying drails, specifically muddy trails

More trash cans on trails especially for dog poop

My favorite color is green and my spirit animal is a space otter

Need more mountain bike trails

Often is difficult to tell where exactly designated trails exist because of so many social trails

People are loving Chautauqua to death! Too, too crowded. | pick up trash and dog waste often when | walk my
with me today he's injured)

Please finish the Sanitas Valley trail ASAP.

Please take the wooden fence down near the stone cabin/house

Poorly worded questionnaire...Lots of options not listed

Stop making open space restrictive each year

Survey is 3x too long armnfusingly worded. | don't know how much valuable info you'll be able to get from it
because it's really very hard to understand. Very much appreciate the work y'all do and all of the wonderful tra
Surveyo note: This individual felt the survey wim complicated and questions not direct enough

Thank you appreciate these programs

Thank you

Thanks for helping nature!

Thanks for your attention with this issue/ We are loving these trails to death.
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The Q11 answers do not make sense and/or ardragiictory to one another

The survey seems to miss critical issues like climbing access and established low volume social trails

There are always bits of trash, but I'm pleased so far. Nature is more than outdoors, but habit and happenings

These survemnswers did not encompass the full spectrum. Also the future questions were irrelevant if my attity
towards OSMP doesn't change.

Too long of a survey!

Too many dogsthey often outnumber the people!

Trails should be formalized/designated if sociallf indicate a logical path; Step off trail to let leashed dogs pass;
on pasture after mowing, people need to experience this freedom; OSMP needs to be realistic about which ve
is worth protecting- brome grass is not an endangered speciesje grass does not heed protection

When trails have extreme braiding or social trails it is hard to know designated trails

Where trails are muddyclose trails

Would appreciate more signage to ask people not to collect things like mushrooms andgqaspara

Survey Response by Use History

The following section includes tables and figures related to analysis that explored survey
responses by visitor use historyz number of previous visits.

Table 40:Frequent visitors are more likely than those who visitess often to report

knowing some OSMP trails are undesignated. Alternatively, those who visit less often are
less likely to know some trails are undesignated. This might suggest the more familiar one
becomes with the OSMP trails system the more aware thaye of the network of
undesignated trails. Those who visit less are less aware and might assume UTs to be DTs.
Table 40Relationship between visitation history and awareness of undesignated trails

Are you aware some trails
are undesignated?

Number of previous visits No Yes Total
First visit Count 19 15 34
% within Previous visit 55.9% 441%  100.0%
% within Are you aware some trails are undesignated? 30.6% 17.9% 23.3%
1-12 Count 24 22 46
% within Previous visit 52.2% 47.8%  100.0%
% wthin Are you aware some trails are undesignated? 38.7% 26.2% 31.5%
1348 Count 16 20 36
% within Previous visit 44.4% 55.6%  100.0%
% within Are you aware some trails are undesignated? 25.8% 23.8% 24.7%
49 or Count 3 27 30
more % within Previas visit 10.0% 90.0%  100.0%
% within Are you aware some trails are undesignated? 4.8% 32.1% 20.5%
Total Count 62 84 146
% within Previous visit 42.5% 575%  100.0%
% within Are you aware some trails are undesignated? 100.0% 100.0% 100.0%
PearsornChiSquare 17.279 3 .001
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Table 41.Significant relationships were found betweervisitation history and attitudes
towards the appropriateness of certain trail use behaviorsThose who had visited 1348
times previously are least likely to approve of walkng around muddy spots. And those who
had visited 13-48 times previously are least likely to approve of traveling off trail to get
away from crowds.

Interestingly, those who had visited 1348 times previously showed consistently lower
mean scores across thbattery of items, meaning their atitudes are more in line with
Leave No TraceThose who had visited 412 times consistently had the highest meas)
meaning less in line with Leave No Trace

Table 41 Please indicate how INAPPROPRIATE or APPROPRIAikyeach of the following activities is for a
visitor to do in City of Boulder OSMP.

Number of previous visits

Behavior Firstvisit 1-12 1348 49 or more Total F Sig.
Travel off a designated trail to N 34 46 36 32 148 1575 .198
experience the natural Mean 2.97 3.46 2.64 3.19 3.09
environment Std. Dev. 1.660 1.735 1.570 1.991 1.749
Traveling around muddy spots N 34 44 36 31 145 4.010 .009
while on a designated trail Mean 3.9 399 283 365" 361

Std. Dev. 1.650 1478 1.424 1.872 1.647
Travel off a designated trail to N 34 46 36 32 148 2397 .071
explore Mean 3.00 3.61 2.67 3.50 3.22

Std. Dev. 1576 1.770 1.656 2.000 1.779
Travel off a designated trail to N 34 45 36 31 146 1.604 .191
take photos Mean 3.03 3.56 2.83 3.48 3.24

Std. Dev. 1403 1.778 1.558 1.981 1.703
Travel off a designated trail to N 34 45 36 32 147 2.865 .039
get away from crowds Mean 2.76 3.31 2.39 3.34 2.97

Std. Dev. 1394 1.794 1.315 1.977 1.677
Travel off a designated trail N 34 45 36 31 146 538  .657
becausethere is an alternative pjean 3.97 4.04 3.53 3.84 3.86

established path Std. Dev. 1.817 1758 2063 2067  1.908

1Scale: 1=Verinappropriateq 7=VeryAppropriate
abSyperscripts represent homogeneous subgraupskey? & -hd2 &
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Table 42.No statistically significant results, but some interesting findingsre of note For
example, the most frequent visitors had the lowest mean score (more difficult) for difficulty
of staying on designated trails. The same is trusf Adhering to messages posted on signage

Table 42.Please indicate how DIFFICULT you think each of the following activities would be for you to do i
Boulder OSMP.

Number of previous visits

Behavior Firstvisit 1-12 1348 49 ormore Total F Sig.
Staying on a designated trail N 33 45 35 32 145 1.223 .304
Mean 6.06 5.64 5.60 5.34 5.66
Std. Dev. 1.248 1.433 1.718 1.715 1.538
Travel in the middle of a DT, ewN 33 44 35 32 144 .906 440
when wet and muddy Mean 5.09 4.64 5.20 4.91 4,94
Std. Dev. 1.721 1496 1.712 1.614 1.627
Travel on a DT, even when N 33 42 35 31 141 2.315 .079
passing other visitors Mean 5.36 5.17 5.91 4.97 5.35
Std. Dev. 1.475 1.607 1.358 1.816 1.591
Travel on a DT even when you N 33 45 34 29 141 .928 429
have previouslyraveled on a UTMean 5.52 5.07 5.53 5.45 5.36
in the area Std. Dev. 1.253 1587 1581  1.270 1.451
Travel on a DT, even when a UN 33 45 34 30 142 1998 117
available in the area Mean 5.79 5.20 5.82 5.47 5.54
Std. Dev. 1.0563 1.440 1.290 1.332 1.313
Travel on a DT, even when youN 33 44 35 30 142 1534 .209
have observed others traveling Mean 5.45 5.16 5.86 5.63 5.50
on UT Std. Dev. 1543 1569 1.287 1520  1.496
Adhering to messages on posteN 33 43 35 30 141 1.223 .304
signa@ Mean 6.15 5.88 5.97 5.47 5.88

Std. Dev. 1.349 1.401 1.403 1.717 1.466
1Scale: 1=Very Difficuit7=Very Easy
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Table 43.No statistically significant relationship was found between visitation history and
behavioral intent. However, it is worth noting those who had visited 49 or more previous
times were found to be the least likely tocSay on a designated traiand Adhere to messages
posted on signage

Table 43 Please indicate how LIKELY you are to do the activihe future by circling the number of your
response for each statement.

Number of previous visits

Behavior Firstvisit 1-12 1348 49 or more Total F Sig.
Staying on a designated trail N 30 42 32 28 132 1.039 .378
Mean 6.10 5.95 6.09 5.61 5.95
Std. Dev. 1.269 1.058 1.118 1.474 1.219
Travel in the middle of a DT, N 29 42 32 28 131 1.069 .365
even when wet and muddy  Mean 5.66 5.26 5.75 5.29 5.47
Std. Dev. 1.317 1.499 1.368 1.357 1.400
Travel on a DT, even when N 29 42 32 28 131 913 437
passing other visits Mean 5.69 5.76  6.09 5.61 5.79
Std. Dev. 1.285 1.376 .856 1.343 1.239
Travel on a DT even when youN 29 41 30 27 127 527 .665
have previously traveled on a LMean 5.66 5.39 5.80 5.56 5.58
in the area Std. Dev. 1.233 1.339 1.472 1577  1.394
Travel on a DT, even when a UN 29 43 32 28 132 1.084 .358
is available in the area Mean 5.79 5.47 5.94 5.54 5.67
Std. Dev. 1.236 1.386 1.076 1.201 1.246
Travel on a DT, even when youN 29 40 32 27 128 .887 .450
have observed others travali Mean 5.90 5.55 6.00 5.70 5.77
onUT Std. Dev. 1.175 1.431 1.191 1.137  1.256
Adhering to messages on posteN 29 43 32 28 132 1641 .183
signage Mean 6.28 5.95 6.19 5.61 6.01

Std. Dev. 1.032 1.253 1.120 1.571 1.263
1Scale: 1=Very Unlikety7=Very Likely
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Table 44: A statistically significant relationship was found between visitation history and
reasons for staying on designated trails. Those who had visited 49 or more previous times
indicated the reasonTo not damage the soils and vegetatiom be less important of a reason
compared to those in the other visitation categories. Moreover, while not statistically

OECI EEZEAAT O EO EO x1 OOE 11 O0ET ¢ OEA Otw 1O
respondentsconsistently had the lowest mean scores for the items in this block of
guestions.

Table 44 Please indicate how IMPORTANT these reasons would be for you to travel only on designated tr:
FUTURE.

Number of previous visits

Behavior Firstvist 1-12 1348 49 or more Total F Sig.
To improve my outdoor experiencN 33 44 33 28 138 542 .654
on OSMP lands Mean 5.03 5.09 5.24 4.64 5.02
Std. Dev. 1.667 1.776 2.092 2.077 1.885
Because visitors are encouraged N 33 43 32 28 136 1.059 .369
stay on designated trails Mean 5.58 5.23 5.13 4.86 5.21
Std. Dev. 1.226 1.493 1.773 1919 1.603
To not damage the soils and N 32 43 32 30 137 3.461 .018
vegetation Mean 6.41 6.23 5.88 5.23 5.97
Std. Dev. 1.043 1.324 1.661 2.161 1.613
Tonot break the rules N 32 41 32 29 134  .454 715
Mean 4.59 4.66 4.66 4.14 4.53
Std. Dev. 1.757 1.944 2.323 2216  2.047
| do not want othersto see me N 31 43 33 29 136 .897 .445
travel off DT Mean 3.81 3.60 4.30 3.45 3.79
Std. Dev. 2.136 2.20 2.404 2131 2.242
It is unfair for me to travel off DT N 33 41 33 29 136 1.389 .249
while others do not Mean 4.15 4.56 4.82 3.83 4.37
Std. Dev. 2.063 1.988 2.242 2.089 2.100
| have no reason to travel off DT N 33 41 32 29 135 1.913 .131
Mean 4.79 4.27 5.09 3.97 4.53
Std. Dev. 1.816 2.062 2.220 2.146  2.083
Leave No Trace promotes travelitN 33 42 32 29 136 1.952 .124
on DT Mean 5.82 5.50 5.31 4.66 5.35
Std. Dev. 1.667 1.811 1.942 2.395 1.968
| feel better about myself by not N 33 41 33 29 136 1.317 .271
traveling off DT Mean 5.18 4.39 4.82 417  4.64

Std. Dev. 1.960 2.201 2.365 2.391 2.237
1Scale: 1=Not at all importaigt7=Extremely important
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Table 45:Statistically significant relationships were found betweerbehavioral beliefs and
visitation history. A plurality of frequent visitors are less likely to change their behavis
than are those who visitlessfrequently. Additionally, the most frequent visitors are less
likely to agree that practicing Leave No Traceffectively protects the environment than are
those who visit less often.

Table 45Please indicate how strongly you AGREE or DISAGREE with the following statements.
Number of previous visits

Statement First visit  1-12 1348 49 or more Total F Sig.
If | learned my behaviors N 33 44 35 29 141 3.869 .011
damaged the environment | Mean 6.27b 591a,b 6.09b 5.07a  5.87
would change my behavior g4 pey. 1.039 1.378 1.292  2.154 1532
Practicing Leave No Trace doeN 33 45 35 30 143 1.473 .225
not reduce the environmental Mean 2.73 3.47 2.63 3.33 3.06
harm caused by travel in OSMistd. Dev. 1.989 2.252  1.911 2279  2.130
Practicing Leave No Trace takeN 33 43 35 30 141 673 570
too much time Mean 2.06 2.30 2.46 2.67 2.36

Std. Dev. 1.499 1.655 1.837 2.057 1.754
Practicing Leave No Trace N 33 44 34 29 140 3.795 .012
effectively protects the Mean 6.36b 6.25b 5.79ab 510a  5.93

environment for future
generations

1Scale: 1=Strongly Digieeg 7=Strongly Agree

abSuperscripts represent homogeneous subgrogfsikeys poshoc

Std. Dev. 994 1.349 1.789 2.366 1.703
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Table 46:Statistically significant relationships were found between visitation motivations
and visitation history. Those who visit more frequently rate physial fithess as more
important than those who visit less frequently. Family/friend togetherness is more
important for the less frequent visitors than for those who visit more often.

Table 46 Relationship between visitation motivations and visitation higtor

Number of previous visits

Reasons First visit 1-12 1348 49 or more Total F Sig.

Physical fitness** N 32 44 34 32 142 3.947 .010
Mean 5.34 5.59 5.74 6.56 5.79
Std. Dev. 1.789 1.675 1.601 .669 1.566

Physical rest N 31 42 34 31 138 .526 .665
Mean 4.03 4.36 4.41 4.81 4.40
Std. Dev. 2.387 2.377 2311 2.701 2.427

Psychological health N 32 44 34 32 142 1.519 212
Mean 5.59 5.64 5.62 6.31 5.77
Std. Dev. 1.643 1.780 1.633 1.330 1.630

Psychological rest N 30 42 35 30 137 .310 .818
Mean 4.80 5.29 5.17 5.03 5.09
Std. Dev. 2.355 1.979 1.932 2553 2172

Escape person@ocial N 32 44 33 31 140 1.129 .340

pressures Mean 4.81 5.50 4.73 5.29 511
Std. Dev. 2.320 1.824 2.198 2.254  2.133

Enjoying nature N 31 44 34 32 141 1.985 119
Mean 6.29 6.59 6.06 6.47 6.37
Std. Dev. .902 .816 .952 1.319 1.010

Learning N 32 44 32 30 138 .668 573
Mean 4.00 4.30 3.66 4.40 4.10
Std. Dev. 2.328 2474 2.223 2.283 2.334

Familyfriend togetherness** N 32 43 32 30 137 5.332 .002
Mean 5.34 5.53 4.13 3.57 4.73
Std. Dev. 2.134 2.323 2.485 2.674 2513

Solitude N 32 42 34 31 139 1.656 .180
Mean 4.16 4.60 4.79 5.45 4.73

Std. Dev. 2.477 2.678 2.143 1.947 2.373

1Scale: 1=Not at all Importagt7=Extremely Important
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Paired Survey and Observation: Survey Responseby Trail Use (DT or UT)

This section includes tables and figures related to analysis of survey responses by whether
the visitor was surveyed while traveling on a designated trail (DT) or undesignated trail
(um.

Table 47. DT usersre more likely than UT users to report@lwaysastaying on a DT (77%
vs 49%). DT users more likely than UT users to repo@lwaysstaying on DT when UT is
available in the area (53% vs 39%).

Table 47 Selfreported frequency of trail behavior by observed tragde'

p_

Iltem Never Sometimes Always X2 value
How often do you stay on designated trails? 9.624 .002

DT 0 24 77

uT 0 51 49
How often do you stay on designated trails when a UT i 7.556 .023
available in the area?

DT 8 39 53

uT 1 60 39
How often do you adhere to messages on gakssignage? 8.180 .017

DT 2 20 78

uT 0 43 58

L Cell entries are row percentages, totals may not add to 100 due to rounding
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Table 48:Statistically significant results were found for each item in this block of questions.

UT users were more kely than DT users to select thé\ppliestomand$ 1T 1 6 O +1 1T x

response options across all items in this block. Moreover, a large proportion of USars

consistently selectedthed | AO 11T O APBPI U AAAAOOAThsmight I U OOAOD/
suggest many espondents were not aware they were traveling on a UT. Among UT users,

the most commonly selected reasons for traveling offailswere) AEAT 6 0 1T AAT O ¢

the designated trail- it was an acciden{45%), and| have done it before and it worked wel
for my visitor experiencé€43%).

Table 48 Selfreported reasons for trail behavior by observed trailse*

Does Not Appliesto 52y ( p-
ltem Apply me Know x? value
| didn'tknow traveling off DT would damage 9.473  .009
soilgvegetation

DT 78 15 7
uT 52 25 23
| didn't know it was recommended to stay on DT 18.421 <.001
DT 85 9 6
uT 49 39 21
| didn't mean to travel off DTwas an accident 26.887 <.001
DT 83 9 7
uT 38 45 18
| think visitors should be able to travel off DT 17.679 <.001
DT 78 11 11
uT 41 39 20
| thought it would improve my experience 15.907 <.001
DT 80 13 7
uT 45 33 21
I have done it before and it worked well fory visitor 17.500 <.001
experience
DT 81 11 8
uT 45 43 12

L Cell entries are row percentages, totals may not add to 100 due to rounding

Table 49:A statistically significant difference was found between DT and UT users in the
importance they daced on the statement have no reason to travel off DTs as a reason for
staying on DTsThis appears to be less important of a reason for UT users than for DT users,
which might suggest those who use UTs have reason or intention to use them.

Table 49 Analysis of UT and DT survey responsBgasons for staying on designated trails
Mean Scores t p-value
Iltem DT uT
Reason for staying on designated trgsale: 1=Not at all Importait
7=Extremely Important)
| have no reason to travel off dgsiated trails 5.14 4.32 2.344| .021
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Survey Response by Place of Residence

This section includes tables and figures related to analysis of survey responses by reported
place of residence (Boulder reslent vs non-Bouder residents).

Table 50:A significant dfference was found between residents and nomesidents

regarding the difficulty of certain behaviors. Norresidents reported being easier to stay on
designated trails than did residents (Mean 6.24 vs 5.44). And comparedresidents, non
residents felt Adhering to messages on postage signdageée easier (Mean 6.32 vs 5.76)
Non-residents are significantly more likely to adhere to messages on postage signage
(Mean 6.43 vs 5.91)Residents are significantly less likel to agree thatPracticing Leave No
Trace effectively protects the environment for future generation®.81 vs 6.42)

Table 50.Analysis of resident and nenesident survey responsesStatistically significant results

Mean Scores
Non-
Resident Resident t p-value

Perceived DifficultyScde: 1=Very Difficulg 7=Very Easy)
Staying on a designated trail 6.24 5.44 3.142  .002
Adhering to messages on posted signage 6.32 5.76 2.600 .011

Behavioral Intent(Scale: 1=Very Unlikely 7=Very Likely)
Adhering to messages on postddrsage 6.43 5.91 2.618 .010

LeaveNo TraceBeliefs(Scale: 1=Strongly Disagreer/=Strongly Agree)
Practicing LNT effectively protects the environment for future

i 6.42 5.81 2376  .019
generations
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Regression analysis based on Theory of Planne d Behavior

This section includes tables and figures related to multiple correlation regression path
modeling based on the Theory of Planned Behavior.

Table 5V/Figure 1: Multiple regression model that included the independent variables:
perceived effectiveress, appropriateness, and difficulty of staying on designated trails,

s, A N~ o~ A 2

on designated trails(R2=.546).In this model all three independent variables contributed
significantly to behavioral intent.

Table 51 Multiple Correlation/Regression analysis of the relationships of perceived appropriatent
effectiveness, and difficulty to future behavioral intent.

Independent Variables  Bivariate Correlations b-values Partia Correlation
Appropriateness -.548*** -.161** -.252**
Difficulty .666** 426+ 535%**
Effectiveness A496** .199** .248**
Constant 2.854

Multiple R 739+

R .546

Adjusted R .535

**significant .01 (2tailed)
***gignificant .001 (2tailed)

Multiple regression model: Appropriateness, effectiveness, and perceived
difficulty as predictors of intent to travel only on designated trails

a=Cranbach’s alpha for scale rellability

Figure 1. Multiple correlation regressionpath model- behavioral intent
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Table 52Figure 2: When using the same independent variables in a logistic regression
model, this time using actual (observed) behavior (usef a DT or UT) as the dependent
variable, the predicitive ability of the model dropped to ~9-12% (Cox & Snell R=.086;
Nagelkerke R=.115). It is also worth noting thatin the logistic regression only perceived
difficulty held as a significant predictor d behavior (Wald=4.153, p<.05)

Table 52 Linear Regression analysis of the relationships of perceived appropriateness, effectiver
and difficulty to actual observed trail use (DT vs UT).

Independent Variables Wald Exp (B)
Appropriateness 1.558 1.248
Difficulty 4.153* .656
Effectiveness .299 1.138
Cox & SnellR .086
Nagelkerke R 115

**significant .05 (2tailed)

Logistic regression model: Appropriateness, effectiveness, and perceived
difficulty as predictors of designated trail use.

Magelkerke,/Cox & Snell
153* Pseudo R = .08 - .11

a=Cranbach’s alpha for scale relability

Figure 2. Logistic regression path model observed trail use behavior



Discussion

The overall goalof this study was to apply a range of management treatments (i.e., two
educational signs, a barrier, and a barrier with a educational sign) in conjunction with
visitor observations, as well as a selfeported survey, to assesthe effectivenessof
treaments for reducing undesignated trail use. Specifically, this study expred the
following hypotheses:

Hi: All management treatments would reduce use of undesignatechils from the
control level.

H2: Acombination of treatments (i.e., Treatment 5) would benore effective than
any single treatment in reducing use of undesignated trails from the control level.

To explore these hypotheseggesearcherssampled a total of 25 day®ver a onemonth
period and observed a total oh = 2232 visitors interacting across20 trail junctions that
were selected for sampling by OSMP staff. Additionally, &= 147 respondents completed
a paired onsite survey, witha total response rate of 68%.

One of the strengths of this study was the consistent observation methodology, iwh

enabled the researchers to document visitor behaviors at the 20 selected sampling sites,
representing a systemwide approach tounderstanding DT and UTuse during the25-day
data collection period. Several of the sites received substantial amounts a$itor use

during the sampling period such as Sanitas, Dakota Ridge, and Sanitarium. The majority of
visitors were hiking or walking, without a dog, which also correlated with the findigs from
the paired survey data.

Discussion of Hypotheses Results

Analysis of observation data suggested that there was a relationship between the

management treatments utilized in this study and a decrease in the use of undesignated

trails. The level of effectiveness depended on the type of treatment in place. While the

resOl 00 1T £ 40AAOQGI AT O ¢ j O30AU 11 AAd@potecAOAA OOA
OOAEI OEAA bPI AT OO AT A T ETEIEUA AOI OEiI18 4EEO E
slightly less effective than control conditions, all othetreatments reduceduse of UTs.

However, results of chi squargost hocanalyses comparing treatment to control

conditions reveal that only Treatment 5 (combined barrier and education message)

produced a statistically significant reduction in UT use from control conditions(Table 16bh).

Thus, in regards to H1, the authors fail to reject the null hypothesis on the grounds that

statistically significant reductions were not produced by all treatments over and above

control conditions. Further, the authors reject the null alternaive of H2 based on results of
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post hoc testsindicating a statistically significant relationship was observed between
Treatment 5 and reduced undesignated trail use, over and above control conditions.

While these results indicate thatamong the teatments utilized in the study only Treatment
5 produced a statistically significant reduction in UT use compared to control conditions,
they should be interpreted with caution from an applied management perspective. That is,
a statistically significant relationship may not necessarily translate to one of pretical
significance (Vaske, 2008 Within the context of OSMP landst may not be physicdly,
aesthetically, or economically practical to treat every UT intersection in the system with a
combination barrier and educational sign.Therefore, Treatments 3 or 4 should not be
eliminated as plausiblemanagement optionssoley based upon thestatistically significant
test result associated with Treatment 5In cases where UT use is high or very high
Treatment 5 may bewarranted. But in other contexts that see relatively low levels of UT
use a more minimalist approach (i.eTreatment 3) may be justified.Ultimately, these
results provide OSMP managers with a suite of options and associated effectiveness for
consideration, which could mitigate UT use.

In sum, overall observation findingsindicate that Treatment 5, the combined educational

i AGOACA j 030AU 11 AAOECT AOA Ao piotedt Edilstdg,plaid AT x EA
and minimize erosion. This is Not a Design&tA 4 OAEI 6 q xEOE A DEUOEAAI
effective method of UT mitigation utilized in this studyMoreover, Treatments 3 and 4also

resulted in observed reductions in UT use (though not statistically significant)he results

presented here suggesa range of UT management options exist, each with different levels

of effectivenesswhich provide managers a set of alternativapproachesfor use in the

mitigation of UT useon the OSMP systemdepending on resources management objective,

and context

Discussion of Key Findings and Implications for Management

The majority of visitors were observed traveling on DTs, while only 109%45% were
observedtraveling on UTs.Thoughthis is a comparatively small percentage of overall trail
use, previous research siggess that a small amount of visiors can create visible and
lasting impacts to ecological systemgseeMarion, 2016), such as the creation of the
numerous UTs (i.e., the ~150niles of UTs) currently in existence and use othe OSMP
system.

A unigue canponent of this study involved the paired selfreported survey with actual

visitor observations. Survey results suggested thairimary visitor motivations were for

nature enjoyment, psychologicé health, and physical fithesswith the majority of visitors

being locals/Boulder residents. Knowledge of visitor motivations provides managers a

better sense of thetypes ofexperiencespeople are seeking andexpecting during their visit.
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Managers might consider leveraging this knowledge in public relations and agach
efforts. For example, undesignated trail closures could be coupled with media outreach
discussing management decisions in terms of improving visitor experienceSince the
majority of visitors were local residents,tailored efforts could be focused athe local level.

Results also indicated thavisitors to OSMP largely believe that recreation behaviors have
the potential to cause both ecological and social impact. The majority of respondents
indicated that they would change their behaviors if they larned their actions were
damaging the environment.Of the list of potential activities provided for reducing negative
impacts in OSMP, dhering to messages on posted signagas reported to be the most
effective, followed byStaying on a designated trailFurthermore, Adhering to messages on
posted signagavas reported to be the easiest of the behaviors to perform. Aligning with &
message in treatments 2 and 5 ®ay on designated trails: Even when wet and muddy,
protect trailside plants and minimize eosion. This is Not a Designated Trai)€he majority of
respondents indicated that the most importantreason for only using DTs waJo not
damage soils and vegetatioBased on these findingst is recommended to consider the use
of attributional -basedmessagesn the design offuture information and education
campaigns.While attribution theory was not directly applied or tested in this study,
previous research suggests attributional messaging to keeparticularly effective approach
to visitor messaging

Attribution theory suggests that people often interpret their behavior in terms of its cause,
and these attributions play a central role in humarbehavior (Kelley & Michela 1980).
Previous studies (see Bradford & Mclintyre, 2007; Alessa, Bennett, & Klesk, 2003) have
found that personal attribution is inversely relatedto depreciative behaviors. That is, the
more visitors believed their behavior had the potential to cause resource degradation, the
less likely they were to eagage in depreciative behaviorlnterestingly, Bradford and
Mcintyre (2007) found that recreationists typically do not view themselves as the cause of
impacts z they tend to attribute impacts to the behaviors of othersThus,the use of
messagesnforming visitors that their personal recreation behaviorscause, omave the
potential to cause social and ecological resource degradation on OSMP lansgsvarranted.

The surveydatayielded valuable insight regarding visitor attitudes toward trail use and
associatedbehaviors. Results indicged that frequent visitors were more likely than those
who visited less oftento report knowing that some OSMP trails are undesignatetivhile

not statistically significant, individuals who had visited frequentlyreported being the least
likely to Say on adesignated trailand Adhere to messages posted on signageese findings
also aligned with the statistically significant differences found between residents and nen
residents, as norresidents indicated that it was easieto stay on designated trails.
Additionally, residents were significantly less likely to agree thatPracticing Leave No Trace

52



effectively protects the enronment for future generationghan non-residents. Taken
together, these findings suggest that education and outreach efforts regardjthe impacts
related to undesignated trail use, and the importance of staying on designated trails, be
strategically designed to reach local usetommunities and frequent visitors.

More than 40% of survey respondents indicated they were unaware of UTstine OSMP
trail system. This aligned with paired survey and observation data, as nearly 50% of
OEOEOI 00 xEI xAOA TAOAOOGAA AT A OOOOGAUAA xEEI A
DTs, suggesting that these visitors did not know they were in fact tralreg on a UT.
Furthermore, UT respondents were significantly more likely to report not knowing if they
traveled off a DT. Observed behavior paired with survey responselowedthat almost half
of UT usersreported they had not traveled off trail, while appoximately 20% of UT users
were unsure if they had traveled off the DT. While being unaware may account for a
substantial amount ofthe UT use on OSMRInds, aconsiderably smaller number of UT
users indicated that they had seen management signs than DTeus. Thus, this suggests
there is a smallsegment of individuals? as also mted through observation data? that
will use UTs despite management interventios. Given thehigh visitor use ofOSMP, it is
important to consider wide-scale implementation of these management actions that are
most effectivein order to improve compliance bythe majority of visitors, and in particular
those existing UT users

Survey results suggested that there is a nedd better clarify which existing OSMP trails are
UTs and DTsThis need also appeared in the opeended-comments section of the survey.
For example, one respondent wrotéDften is difficult to tell where exactly designated trails
exist because of so many social trais@nother statech WH2n trails have extreme brading
or social trails it is hard to know designated trail8 & third respondent suggested® don't
know if | should stay on trail when wet/muddy, and if walking in the middle of trail is best
signage would be good if that's what is righ8 Ibwould be valuable to maintain consistent
dissemination of information, signage, and management interventions throughout the trail
system that signify which trails are DTs. For example, existing infrastructure on U,Tsuch
asblock steps, water bars, or small signindicating no mountain biking may confuse
visitors, as those are typically visual cues that indicate a managed (designated) trail
segment. Thus, Eminating existing infrastructure on current UTs,coupledwith the
implementation of Treatment 5 (i.e., edgational message and barrier) from this study
could enhancemitigation efforts. Furthermore, the authorsalso suggesincreasing
outreach to residents and frequent visitors about the effectiveness of Leave No Trace
related behaviors, and the need for proteting social and ecologial wellbeing in OSMP
lands.
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Ultimately, the data indicate thatmany OSMP visitors realize that human recreation
behaviors have the potential to cause social and ecological impacthis study provides
evidence that the treatmentsapplied in this research, particularly the educational message
paired with a physical barrier, can effectively influence behavior andignificantly reduce

UT useage from baseline control conditions.

Implications for Future Research

With regard to methodological considerations and future research, this study
demonstrated the strength in pairing selfreported survey data with actual behavioral
observations. As noted, selfeported behaviors do not always align with the actions
visitors take in the environment. Thus, when feasible, future studies should consider
pairing visitor surveys and observations. While it is important to consider systematic
approaches to understanding visitor use, further examination of the most effective
treatment in this study, setup long-term in high UT uselocationssuchas3 A 001 A\ 0O6 O 0AOE
Dry Creek or Chautauquacould yield greater understanding of the influence of paired
indirect and direct management actions on UT use. For example, if the entire DT trail
system and associated Ujunctions within the Chautauquaareawere treated with the
barrier and educational signage over a period of two years for instance, researchers and
managers could monitor visitor attitudes and behavior change with the methods used in
this study. Furthermore, expanding the study over aulti-year period could afford the
opportunity to measure ecological change (e.g., vetgéion regrowth) resulting from
treatment application.

It is also worth noting that the scope of this study was to collect, analyze, anutérpret data
at the systemlevel. That isthe study was designed to provide a snapshot of undesignated
trail use and treatment effectiveness across the OSMP system. Hence the systematic
random selection of research sites indicated by OSMP staff as repatative of the system,
and reporting of results in aggregate. Drilling down to ise-level analysis wasbeyond the
scope ofthis project. Thus further analysis of this data at the sitdevel is suggested and
could provide further insight into setting and @ntextual factors that are at play. A
preliminary site -level analysis is providedin Appendix Qas an example of this line of
inquiry. As indicated by this analysis, the Sanitarium siteor example,did not follow the
same UT use patterns as the other sgevhen Treatment 5 was in placeVhen examined in
greather detailto understand why this might be the casgt is revealedthat this specificUT
leads to a site of cultural and historic significancépictured in Figure 3), and is also marked
with interpret ive signage. Further, one survey respondemhade mention of this site in the

cabin/house8 6 | A A E @elzdl dndlysissulica® thiscould provide further contextual
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and situational understanding of motivations for using UTs.

=

Figure 3. Photograph of stone structure atSanitarium site
Study Limitations

Observers used their best judgment when determining if a particular trail user had an

interacOET T xEOE A OOAAOIi AT O T O AiT1 60118 7EEIA EO
ET OAOAAOCEI T 6 AT A OO0 D ATA OAAAhRhe EO xAO 11 OA
EAOA AA AAOACT OEUAA AO OPAOO Al A ,plbfedt8am #1 1 OE

the point of entry onto an undesignated trail) was established to minimize error, and
accurately determine visitor intention.

Every effort was made to provide a robust, evenly distributed stratified sample, given the
vast number of stratg the limited time span ofthis study, and the available resources.
However, there are limitations that should be noted. For example, this sampling effort took
place over 25 days, during a 3@ay (one-month) period. Visitation patterns and behaviors
may have been subject to weather or other environmental factors beyond our control.
Additionally, each of the 20 sites received all five of the treatments, however, a.m./p.m. and
weekday/weekend stratification was not evenly distributed, given the one month sammg
period. Finally, this study only incorporated 20 randomly selected sites, and other OSMP
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undesignated trail sites may produce alternative visitor behavior&nd associated
perceptions.

Although this study attempted to represent systerrwide use, some bthe sampling sites
selected for this study receive relatively low visitation, which is not ideal for a vistor

survey. Thus, this is a tradeoff. For instance, while the totah could have been increased if
the research had taken place at consistently bies OSMP locations, the results would not
have represented the entire system, as this study attempted to do. Additionally due to some
of the selected sampling sites, the survey sample size is small compared to the large
number of visitors observed as parbf this study. This can partially be attributed to the
purposeful sampling approach whereas only individuals that interacted with a treatment
were asked to complete a survey. Finally, it should be noted that some visitors may have
felt and acted upon soal desirability (i.e., provide responses that they think coincide with
OEA OOOOGAU AAI ETEOOOAOI 0860 OEAxDPIT ET OOQ j 6 AOEA
extensively to minimize any bias.
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