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EXECUTIVE SUMMARY

Project Overview

The purpose of this research was to collect, analyze, and interpret information to help support
visitor use management and associated planning at Theodore Roosevelt National Park (THRO).
The objectives and activities of this study included: 1) Evaluating the frequency, type, density, and
temporal and spatial distributions of visitor use at THRO during peak season; 2) administration of
quantitative questionnaires that captured park wide use patterns that also specifically measured
uses and preferences; and 3) assessing experiential impacts associated with visitor use and
determine visitor expectations.

A normative approach guided the research process, reliant on indicators and thresholds. This
research report describes information about visitors who recreated in THRO’s North, South and
Elkhorn Ranch Units. The researchers used quantitative questionnaires, field and parking lot
cameras (FCs and PLCs), infrared trail counters (TCs), GPS technology, and Geographic
Information Systems (GIS) for mapping purposes.

Researchers distributed five quantitative visitor questionnaires in THRO’s North and South Units.
The first questionnaire identified indicators of experiential quality in terms of potentially crowded
conditions at select locations in THRO. The second questionnaire sought to present these
indicators to reveal thresholds in regard to human and vehicular use. A third questionnaire sought
to reproduce a 2001 visitor survey in order to compare changes in visitor preferences between
2001 and 2017. A fourth questionnaire investigated visitors’ preferences for management actions
in THRO. The fifth and final questionnaire examined visitors’ preferences for and the use of
technology in and outside of THRO.

Although the questionnaires were critical to capture visitor preferences for conditions, researchers
additionally assessed objective visitor use levels by deploying high-resolution infrared cameras
and infrared trail counters. Researchers used data from these instruments to compare the alignment
(or lack thereof) between visitors’ preferences from the questionnaires and observed conditions in
specific areas.

The researchers stationed field cameras (hereafter referred to as FCs) at the River Bend Overlook
(North Unit) and Boicourt Overlook (South Unit). The researchers deployed three parking lot
cameras (PLCs) at Oxbow Overlook, Caprock Coulee trailhead, Petrified Forest, Buck Hill, Wind
Canyon Overlook, and the Elkhorn Ranch Unit parking area. Lastly, researchers deployed trail
counters (TCs) in the North Unit at Caprock Coulee; in the South Unit at Petrified Forest and
Painted Canyon; and on the Maah Daah Hey Trail on U.S. Forest Service land adjacent to the
Elkhorn Ranch Unit.

The report is organized as follows: 1) introduction, objectives, and descriptions of methods and
analyses; 2) general research findings for the North and South units; 3) research findings specific
to the North Unit; 4) research findings specific to the South Unit, 5) research findings for the
Elkhorn Ranch Unit; and 6) appendices.
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Key Recommendations

General

Consider integrating the results and outcomes of this project into park planning and
management efforts. This may include considering formal thresholds for the indicator
variables investigated in this report. Results presented in this report offer a range of
potential thresholds and triggers that might be used for each indicator. Also, consider
designating responsibilities and schedules for future monitoring of indicators.

Continue to develop detailed management alternatives in the instance monitoring
suggests that thresholds are violated, or triggers are activated. Consider pilot testing
potential management alternatives prior to their full implementation to gauge their
effectiveness. This might include outside review/assistance by subject matter experts or
developing a computer model to test the outcomes of potential management alternatives.

Information and communication

Consider continuing to use the NPS website and current and potential phone applications
to communicate with park visitors before, throughout, and after their visits.

Also continue to investigate the potential opportunities provided by visitors
communicating important park messages as 83% of visitors agree that mobile devices
helped them share their park experience with others.

Experiential conditions and improvements

Because visitors continue to appreciate THRO for its clean environment (little litter, air
or noise pollution), few human structures, wildlife, and opportunity to be away from
crowds, continue to monitor both in park and out of park conditions related to important
resources and experiences. As part of this effort continue to evaluate crowding and use
levels as visitors report some potential increases in crowding since 2011, which coincides
with increased visitation levels.

Visitors also appreciate the ‘ruggedness’ of the park and desire that this characteristic
does not change. When considering improvements and infrastructure, this visitor desire
should be incorporated.

Visitors report scenery and viewsheds are important. Continue to work with local entities
outside the park boundaries to mitigate viewshed impacts.

Because almost 90% of visitors reported participating in wildlife viewing and indicate
that this experience was important to the quality of their visit, continue direct and indirect
management of park wildlife and associated habitats.

Continue an emphasis on park interpretation since interpretive signage about the park,
geology, and Theodore Roosevelt rank highly with many visitors.

Since most visitors spend a majority of their time driving on the park road and only
venture approximately 1 mile from the road when hiking (on average), continue to view
and manage the driving experience on the park road as a key focal point of the visitor
experience.
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Facilities and services
e Based on visitors’ desires, consider a) adding new accessible restrooms in key locations,
b) establishing a permanent visitor center in the North Unit, and c) providing more
directional signage on some park trails. However, these recommendations are only based
on visitors’ desires and should be balanced with other management considerations.

Important indicators and associated thresholds
e When planning for management strategies and potential development in the region or
park, consider visitor preferred conditions and thresholds for important indicators.
However, these recommendations are only based on visitors’ desires and should be
balanced with other management considerations.

(@]

No more than 6 Human Structures on the Landscape (HSOL) within view at one
time in the South Unit and no more than 2 HSOL within view at one time in
North Unit.

No more than 12 minutes wait time to find parking at key attraction areas,
overlooks, and scenic pull outs.

No more than 11 vehicles within one mile of road in the North Unit and no more
than 19 vehicles within one mile of road in the South Unit (two-way traffic).
These thresholds are particularly important near or at roadside attractions and
congregation areas.

No more than 55 people at one time at River Bend Overlook, or similar overlooks
in the North Unit. Since current conditions at Riverbend are beneath this
threshold, carefully consider parking lot expansion.

No more than 34 people at one time at Boicourt Overlook and its trail, or similar
overlooks in the South Unit. Since current conditions at Boicourt Overlook are
beneath this threshold, carefully consider parking lot expansion.

Designated wilderness
e Visitors tend to travel almost exclusively on park trails in the Theodore Roosevelt
Designated Wilderness. Consequently, continue to monitor trail conditions, encourage
trail use, and highlight probable backcountry routes using the existing trail infrastructure.
e Consider focusing monitoring and/or improvement efforts, as well as staff-visitor
interactions, in these key frequently used locations

o

©)
@)

©)

South Unit wilderness entrance and exit locations: Peaceful Valley Ranch,
Petrified Forest, and Jones Creek trailhead.

South Unit trails: Maah Daah Heh, Petrified Forest, Lone Tree, and Big Plateau.
North Unit wilderness entrance and exit locations: Juniper Picnic Area, Oxbow
Overlook, and Buckhorn Trailhead.

North Unit trails: Achenbach, Caprock Coulee, and Buckhorn.

Monitoring Visitor Use
e Asresources allow, consider following the monitoring of indicators described in this
report. This would ensure that visitation changes resulting from management action are
deliberately and appropriately evaluated for their efficacy.
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e Asresources allow, consider following appropriate monitoring protocols prior to and
after management action to determine the efficacy of action on use levels and perceived
crowding.

e If monitoring suggests that conditions are violating thresholds, or activating triggers, then
responsible parties should consider management action. Management actions can include
a variety of practices, including use limits, spatial or temporal redistribution of use,
protection of the site from further impacts (e.g., site hardening), expansion of facilities or
services, educating visitors in an attempt to reduce impacts, and direct mitigation (e.g.,
replanting areas of damaged vegetation). Monitoring of these indicators and their
relationship to established thresholds and triggers needs to be a continuing process
conducted by NPS staff. Alternatively, an external entity familiar with the site and
methods, can conduct the monitoring.
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Key Findings

Demographics

e On average, respondents were 51 years of age with gender near-evenly split between males
and females.

e Overall, 30% of visitors reported receiving a graduate/professional degree, 15% received some
college, and 28% received a four-year degree.

e Most respondents (84%) self-identified as white, 1.4% self-identified as Asian, and 1.4% self-
identified as Hispanic or Latino/Latina.

e Respondents had varying levels of total household income.

e Most respondents were from the Upper Midwest.

Visitors’ access to park information

e Visitors obtained information about THRO are family and friends, the NPS website, and travel
books/guides, as well as deriving experience-based knowledge from prior visits to the park.

e Information regarding THRO through family/friend advice has increased 8% since 2001.!
e Information regarding THRO through the NPS website has increased 18% since 2001. !

e Information regarding THRO through previous experience has increased 21% since 2001. !

Past use and trip characteristics

e Overall, 57% of visitors to THRO reported being first time visitors.

e Half of all visitors to THRO reported that their visit to the park was part of a larger trip.
e 18% of visitors identified both THRO and Medora as their primary destination.

e For 17% of visitors, THRO was their primary destination, compared to only 6% intending to
expressly visit Medora.

Activities
e 86% of visitors reported that their primary activity inside the park was wildlife viewing.
e 71% of visitors reported engaging in wildflower or general plant viewing.

e 65% of visitors reported hiking on designated trails.

! These comparisons should be interpreted with caution because 2001 and 2017 differed in sampling and completion
methods, including sampling/intercept months, sampling locations, questionnaire completion medium, and question
completion timeframe.
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Outside the park, 33% of visitors reported attending the Medora Musical as their primary
activity in the area.

18% of visitors reported visiting local museums as their primary activity in the area.

13% of visitors reported the Chateau des Mores state historic site as their primary activity in
the area.

Fewer than one-quarter of respondents (22%) reported camping at THRO during their stay.

The four park sites used most by visitors were Scenic Loop Drive, Prairie Dog Town pullouts,
and the visitor centers at Painted Canyon and the South Unit.

Changes in visitor activities between 2001 (May) and 2017 (September)*

Visitors reported a 22% increase in trail hiking since 2001. 2

Visitors reported a 15% increase in plant/wildflower viewing since 2001.

Visitors reported a 10% increase in participation of ranger-led activities. >

Visitors reported an 8% increase in visitation to the Little Missouri Grasslands.
Visitors reported a 25% decrease in viewing museum exhibits in the Visitor Center. 2
Visitors reported a 14% decrease in shopping at the Visitor Center. 2

Visitors reported a 5% decrease in visitation to the national historic Fort Union Trading Post
and state historic site Fort Buford.

Changes in site usage since 2001 include visitor reported decreases in visitation to the
Medora Visitor Center, North Unit Visitor Centers, the North Unit scenic drive, Oxbow
Overlook, and the Juniper campground. >

Enjoyment of various aspects of their THRO experience

40% of visitors reported most enjoying the scenery.

38% of visitors reported most enjoying the wildlife.

9% of visitors reported most enjoying hiking.

28% of visitors least enjoyed the lack of rest rooms/stops
10% of visitors /east enjoyed the parks roads and pullouts

9% of visitors least enjoyed the weather.

2 These comparisons should be interpreted with caution because 2001 and 2017 differed in sampling and completion
methods, including sampling/intercept months, sampling locations, questionnaire completion medium, and question
completion timeframe.
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Visitors identify the top five experiential aspects of THRO as its clean environment (low
litter, air, and noise pollution), its few human structures, being away from crowds, and being
able to view and learning about wildlife.

Scenic overlooks and interpretive signage about the park, geology, and Theodore Roosevelt
also rank highly with visitors.

Perceptions of Crowding & Experiential Detractions

Visitors to THRO reported very low levels of crowding at all THRO locations.

Slightly more crowding was reported by 2017 September visitors compared to 2001 May
visitors, specifically at the Medora Visitor Center, North Unit Visitor Center, Pullouts by
Prairie Dog Towns, Cottonwood Campground, Juniper Campground, Caprock Coulee Nature
Trail, the South Scenic Park Road, and Buck Hill.

Slight detractions to their quality of visitors’ experience were reported as being related to the
lack of restrooms, poor rules/regulations clarity, too little directional signage, seeing
development outside THRO, and the potential for conflict with other visitors on park roads

Satisfaction with facilities and services

The majority of visitors reported being satisfied with services including the park brochure,
backcountry trail and guide map, the National Geographic park map, information and
directional signs, interpretative signs near trail heads, ranger-led programs, assistance from
park employees, and the overall quality of services at the park.

The majority of visitors reported being satisfied with facilities including campgrounds,
trail/scenic road conditions, exhibits/bookstore, picnic areas, and restrooms.

Survey respondents in the North Unit report slightly less satisfaction than in the South Unit.

From 2001 (October) to 2017 (May), visitors reported slight decreases in satisfaction with the
bookstore, restrooms, overall quality of services, and trail/directional signs.

11% of visitors stated that NPS should increase the number of bathrooms
8% of visitors reported the addition of signage at the top of their list of improvements.

The top things that visitors did not want to change were the ruggedness of THRO’s landscape
(36%) and the accessibility of the park (9%).

36%-46% of visitors report that NPS should change nothing at THRO

3 These comparisons should be interpreted with caution because 2001 and 2017 differed in sampling and
completion methods, including sampling/intercept months, sampling locations, questionnaire completion medium,
and question completion timeframe.
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Visitor opinions about potential management actions

Support for most potential management actions has grown since 2001.%
Over 43% of visitors report support for maintaining the size of horse and longhorn herds.

42% of visitors report NPS should work with developers adjacent to the park to reduce visual
impacts in the park, including through the use of visual buffers to screen development.

42% of visitors support more short-length hiking trails at THRO.

35% of visitors support increasing the number of backcountry or wilderness trails.

41% of visitors support more ranger-led programs.

45% of visitors support the provision more information for things to see and do in the area.
38% of respondents supported improving accessibility of park facilities.

31% of visitors support creating new or increased size or number of roadside pullouts and
parking areas.

35% of visitors support constructing a permanent visitor center in the North Unit.
41% of visitors support improvement of campground restrooms

36% of visitors support construction of more restroom facilities in the park.

Visitor opinions of technology

The majority of visitors reported that their ‘attitudes toward mobile devices,” ranged from
neutral position to strong agreement with statements regarding enhanced personal and work
life or connectivity with friends and family, with 33% reporting that they like being constantly
connected.

47% of visitors report that constant connection decreases their enjoyment of outdoor
experiences.

63% of visitors agree that staying connected via devices allows more time to work away from
the office.

84% of visitors use mobile devices to search for info about outdoor experiences.

47% of visitors agree that mobile devices enhance their outdoor experiences.

46% of visitors agree that mobile devices enhance their experience at THRO.

83% of visitors agree that mobile devices help them share their THRO experience with others.

Very few visitors reported annoyance at others’ use of mobile devices at THRO.

4 These comparisons should be interpreted with caution because 2001 and 2017 differed in sampling and completion
methods, including sampling/intercept months, sampling locations, questionnaire completion medium, and question
completion timeframe.
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Mobile device app use at THRO

An average of 52% of visitors knew that national park sites have mobile apps, and 34%
reported having downloaded them

49% reported using the NPS mobile app before coming to THRO, and 39% during their park
visit.

Following their visit, 75% of visitors reported that they planned to use NPS app, and 69%
predicted accessing THRO websites after their park visit.

27% of respondents said that they used the NPS app once a day, 17% once a week, 24% once
a month, and 64% only one time ever.

During their visit, however, 9% reported using the NPS app more than once an hour, 29% once
per hour, 9% every two hours, and 52% only once.

The majority of visitors reported using Facebook (68%), Instagram (12%), and Twitter (6%)

70% of visitors used Facebook, Snapchat, and Instagram to access park information while
visiting THRO, with 91% reporting using them at least once daily.

Threshold: Human structures on the landscape (HSOL)

North and South Unit respondents reported experiencing one or fewer visible human structures
on the landscape while visiting THRO.

South Unit respondents reported their threshold for acceptability at approximately 6 HSOL,
management action at 11 HSOL, and displacement at 12 HSOL.

North Unit respondents reported their threshold for acceptability at approximately 2 HSOL,
with management action at the 6 HSOL and displacement at 9 HSOL.

Threshold: Large animal sightings per hour (LASH)

Survey respondents reported 7 LASH in the North Unit and 8 LASH in the South Unit.

39% of visitors agreed that seeing zero animals per hour was ‘neither acceptable nor
unacceptable,” while seeing 2-10+ animals per hour was ‘very acceptable.’

Conditions at or near zero LASH warrant management action according to an average of 14%
of visitors.

63% report that no level of LASH warrants management action.
Zero large animals sightings per hour are unlikely to result in displacement in both units.

37% of visitors suggesting that zero large animal sightings per hour (0 LASH) warrant
management action and would also displace 68% of visitors.
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Threshold: Wait times for parking (WTP)

Data for WTP at THRO indicates decreasing levels of acceptability as wait times for parking
increase, with the threshold for acceptability at approximately 12 minutes of waiting.

An average of 48% of visitors indicate that their short experienced WTP ‘extremely increased’
the quality of their experience at THRO.

WTP at or near 20 minutes warrants management action.
WTP of 24 minutes was likely to result in displacement in both units.

An average of 15% of visitors reported that no amount of waiting (up to 2 hours) for parking
would displace them.

Threshold: Vehicles at one time (VAOT)

Overall, the norm curve decreasing levels of acceptability as VAOT increases.

On average, visitors report a threshold of 11 and 19 vehicles in the North and South Units,
respectively.

Visitors reported seeing two or fewer vehicles with the majority agreeing that this number of
vehicles ‘increased’ or extremely increased’ the quality of their experience.

Visitors reported that management action should be required at 18 VAOT.

Threshold: People at one time (PAOT) at River Bend Overlook (North Unit)

On average, visitors report a threshold of approximately 55 people at one time (55 PAOT).
Survey respondents reported an average of 7 PAOT at River Bend.

65% of visitors stated that their experienced level of PAOT ‘increased’ or ‘extremely
increased’ the quality of their visit.

Visitors report that management action is required when PAOT reaches 54.
Visitors report they would not return to the site when there are 63 people present (63 PAOT).
25% of visitors reported that PAOT at River Bend should never be limited

Field camera (FC) at River Bend indicated that average weekday (2 PAOT), weekend (3
PAQOT), and holiday (4 PAOT) from 7:00 am to 7:00 pm are within the acceptable range (0 to
55 PAOT).

Field and parking lot camera data for Oxbow Overlook (North Unit)

A field camera (FC) mounted at the same location was lost to a lightning strike.

The parking lot camera (PLC) at Oxbow indicated that average weekday, weekend, and
holiday vehicle counts never reached lot capacity of 15 spaces from 7:00 am to 7:00 pm.
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Field and parking lot camera data for Caprock Coulee (North Unit)

The PLC at Caprock indicated that maximum weekday and weekend vehicle counts
frequently exceeded lot capacity during midday.

Average trail use collected by TC #1 shows an average of 17 daily users, with a monthly
average of 535 trail users from June through September.

Average trail use recorded by TC #2 (on the Nature Trail) shows an average of 45 daily
users, with a monthly average of 1,540 trail users from June through September.

Spatial and Temporal Distributions for Day Use Visitors (North Unit)

Visitors stay at the park for approximately 2 hours and 39 minutes and drive 28 miles during
their stay.

Approximately 29% of visitors stop at the North Unit Visitor Center and stay approximately
10 minutes, on average.

Approximately 69% of visitors venture away from the road and hike approximately 1 mile
during their visit at overlooks (e.g., Riverbend) and on official trails.

Approximately 91% of visitors visit at least one official park overlook or pull out during their
visit.
On average, visitors spend approximately 18% of their total visit time at official park

overlooks or pull outs.

Results reveal that 79% of visitors stop at Riverbend Overlook, 73% stop at Oxbow
Overlook, and 44% use the picnic areas, which represents the three most used official park
overlooks in the North Unit by day visitors.

Results indicate that visitors spend the majority of their time driving on the park road and
stopping at official park overlooks or pullouts

Use of Theodore Roosevelt Designated Wilderness Area (North Unit)

Visitors frequent the Achenbach Trails, Caprock Coulee Trail, and the Buckhorn Trail. This
also reveals that most of the wilderness trails in the North Unit are used by wilderness
visitors.

The two areas of highest use density in the North Unit are 1) Sperati Point near Oxbow
Overlook and the Achenbach Trail near the Little Missouri River, and 2) the Achenbach Trail
just below the River Bend Overlook.

The top five of wilderness entry locations—in order of decreasing percentage of visitor
ingress—were the Juniper Picnic Area (23.2%), Oxbow Overlook (18.5%), Buckhorn
Trailhead, (15.7%), the Cannonball pullout (10.2%), and the Caprock Coulee trailhead
(7.4%).
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Threshold: People at one time (PAOT) at Boicourt Overlook (South Unit)

On average, visitors report a threshold of approximately 34 people at one time (34 PAOT).
Survey respondents reported an average of 7 PAOT at Boicourt.

33% of visitors stated that their experienced level of PAOT ‘increased’ or ‘extremely
increased’ the quality of their visit.

Visitors report that management action is required when PAOT reaches 53.
Visitors report they would not return to the site when there are 59 people present (59 PAOT).

The field camera (FC) data at Boicourt indicated that average weekday (1-2), weekend (2-3),
and holiday (1) PAOT from 7:00 am to 7:00 pm are within the acceptable range (0 to 34
PAOT).

The parking lot camera (PLC) data indicated that average (1-2) weekday, weekend, and
holiday vehicle counts never reached lot capacity from 7:00 am to 7:00 pm.

Weekday and weekend vehicle maximums approach and occasionally threaten to exceed the
parking lot’s capacity of nine spaces.

Parking lot camera data for Wind Canyon (South Unit)

PLC data for Wind Canyon was distributed due to multiple wildlife distributions and the data
is only partially completed. Partial results indicated that average weekday, weekend, and
holiday vehicle counts remained at or below half of lot capacity from 7:00 am to 7:00 pm.

Weekday and weekend vehicle maximums occasionally approach and threaten to exceed the
parking lot’s capacity of 15 spaces.

Field and parking lot camera for Buck Hill (South Unit)

PLC data for Buck Hill indicated that average (2-3) weekday, weekend, and holiday vehicle
counts remained at or below half of lot capacity from 7:00 am to 7:00 pm.

Weekday and weekend vehicle maximums occasionally approach and threaten to exceed the
parking lot’s capacity of 15 spaces.

Field camera, parking lot camera, and trail counter data for Petrified Forest (South Unit)

PLC data for the Petrified Forest in 2017 indicated that average (~6) weekday, weekend, and
holiday vehicle counts remained well below half of lot capacity from 7:00 am to 7:00 pm.

2017 weekday and weekend vehicle maximums occasionally approach and exceed the
parking lot’s capacity of 18 spaces.

The 2018 PLC data indicated that both the average of maximum number of vehicles
remained below lot capacity of 18 spaces.
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Average trail use at Petrified Forest shows an average of 4-5 daily users, with a monthly
average of 136 trail users from June through September.

Spatial and Temporal Distributions for Day Use Visitors (South Unit)

On average, visitors stay at the park for approximately 2 hours and 45 minutes and drive 35
miles during their stay.

Approximately 42% of visitors stop at the South Unit Visitor Center and stay approximately
24 minutes, on average.

Approximately 50% of visitors venturing away from the road and hike approximately 1 mile
during their visit.

Distance away from the road constitutes approximately 12% of their total visit time.

Results reveal that 39% of visitors use the Skyline Vista Trail, 30% use the Wind Canyon
Trail, and 23% use the Old East Trail.

Results indicate that visitors spend the majority of their time driving on the park road and
stopping at official park overlooks or pullouts

Approximately 68% of visitors visit at least one official park overlook during their visit.

On average, visitors spend approximately 18% of their total visit time at official park
overlooks.

Results reveal that 56% of visitors stop at Johnson’s Plateau, 46% stop at Badlands
Overlook, and 32% use Buck Hill Overlook, which represents the three most used official
park overlooks in the South Unit by day visitors.

Use of Theodore Roosevelt Designated Wilderness Area (South Unit)

Visitors tend to use the Maah Daah Heh Trail, both Petrified Forest Trails, the Lone Tree
Trail, and the Big Plateau Trail.

Two areas reveal higher densities of use: Petrified Forest and Big Plateau.

The top five of wilderness entry locations—in order of decreasing percentage of visitor
ingress—Peaceful Valley Ranch (32.4%), Petrified Forest (22.4%), the Jones Creek trailhead
(8.9%), Halliday Well (3.9%) and the Paddock Creek trailhead near the Painted Canyon VC
(3.9%).
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Introduction and Rationale

The National Park Service’s (NPS) enabling legislation (the Organic Act of 1916) mandates park
managers protect and maintain the natural and scientific values of the park and to provide for
public enjoyment, education, and inspiration (NPS, 2016). This protection-visitor use dual
mandate is applicable to all NPS units, including Theodore Roosevelt National Park (Figures 1-5).
Theodore Roosevelt National Park (THRO) features natural, cultural, and recreational resources
that invite a diverse population of visitors.

Named to honor the memory of Theodore Roosevelt, this national park comprises 70,447 acres of
land in three separate units in Billings and McKenzie counties in North Dakota. After becoming
president in 1901, Roosevelt used his authority to protect wildlife and public lands by creating the
United States Forest Service (USFS) and establishing 150 national forests, 51 federal bird reserves,
4 national game preserves, 5 national parks, and 18 national monuments by enabling the 1906
American Antiquities Act. During his presidency, Roosevelt protected approximately 230 million
acres of public land.

The park’s South and Elkhorn Ranch Units were established in 1947 as Theodore Roosevelt
National Memorial Park and the North Unit was added in 1948. In 1978 Congress designated the
area as Theodore Roosevelt National Park and also established the 29,920-acre Theodore
Roosevelt Wilderness within the park’s North and South Units. The park's highest visitation in the
past four decades was in 2016 with 753,880 people (NPS, 2016).

Qorlh Unit

Elkhorn Ranch Unit

South Unit

Figure 1. Approximate location of Theodore Roosevelt National Park Units in North Dakota
(Google Earth, 2018)
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Figure 2. Overview map of Theodore
Roosevelt National Park’s 3 units
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Figure 3. Detailed map of Theodore
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Public land management occurs in a complicated environment that bridges social and
environmental factors (Manning, 2010). While scientists and managers usually make decisions
based on scientific evidence, visitors and stakeholders often respond to issues based on emotional
attachments (Rikoon, 2006). Consequently, identifying visitors’ perceptions and attitudes towards
current issues is critical to anticipate public responses to the possibility of changing conditions
(Arnberger, Eder, Allex, Sterl, & Burns, 2012; Kyle, Graefe, Manning, & Bacon, 2004; Eagly &
Chaiken, 1993). This research can provide managers with information about visitors’ opinions that
directly inform the design of interpretation and public outreach in an intentional and prescriptive
manner (Borrie, Davenport, Freimund, & Manning, 2002; McLaughlin & Paradice, 1980).
Management decisions are further reinforced when informed through the concurrent evaluation of
human values and ecological conditions as seen with this research science (Monz, Cole, Leung &
Marion 2009).

Objectives

The primary purpose of this research was to provide data to aid future management guidance of
visitor use at THRO. The objectives and activities of this study included: 1) Evaluating the
frequency, type, density, and temporal and spatial distributions of visitor use at THRO during peak
season; 2) Administration of quantitative questionnaires that captured park wide use patterns that
also specifically measured use and preferences; and 3) Assess experiential impacts associated with
visitor use and determine visitor expectations.

Description of Methods and Analyses

Visitor Questionnaires

Researchers administered the Indicators, Comparative, and Management questionnaires during
September 22-25, 2017. The following year, the Thresholds and Technology questionnaires were
distributed May 26-30 and August 10-14, 2018. For each of these sampling periods, researchers
intercepted THRO visitors at three North Unit parking areas—River Bend, Oxbow, and Caprock
Coulee—and at the Medora entrance/exit station in the South Unit (see Figures 5 & 7). These
five different survey types were designed to help researchers and managers understand visitors’
perceptions of 1) human crowding, 2) vehicular crowding, 3) human structures on the landscape,
4) number of hourly large animal sightings, 5) wait times for parking, 6) use of technology in the
park, and 7) general visitor preferences for management actions.

Questionnaires were administered via a tablet computer, specifically a Samsung Galaxy Tablet
A6 with a 7” display running Android 5.1.1. The questionnaires were designed using Qualtrics
Survey Software version 1.3.01 and uploaded to each tablet to be used in the field. Qualtrics
software provides intuitive design that is easy for questionnaire participants to use. Furthermore,
Qualtrics compiles the data for efficient data management.

Responses from the questionnaires were entered into SPSS 18.0 Statistical Software Package for
analysis. Standard calculations for leverage, kurtosis, and skewness were used to identify statistical
outliers and to verify univariate and multivariate normality of the data (Tabachnick & Fidell,
2001). The researchers then addressed the research objectives using social norm curves,
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descriptive statistics, cross tabulations, and means testing. An alpha level of 0.05 was used for all
statistical comparisons.

Questionnaire Sampling Locations and Timing

Locations for survey distributions are in Figure 6 below. For all five questionnaires, researchers
used standard best practices for survey construction, such as those set forth by Vaske (2008) and
Dillman (2011). To ensure a representative sample at specific locations, researchers used a
stratified random sampling procedure (stratified across time of day, day of the week, and season;
Vaske, 2008) to intercept day visitors at THRO’s North and South Units. Trained research
assistants approached each day visitor, informed them about the study, and invited them to
participate. One respondent from each traveling group (e.g., family) completed a questionnaire; if
more than one person in each group was willing to participate, they were given different
questionnaire types to complete, avoiding a nested data structure. The percentage of day visitors
who agreed to complete the questionnaire was recorded. A trained survey administrator was
available to provide assistance or clarification to respondents.

North Unit

Q Elkhetn
Unis

i -
Sdufh Unst Exit Stagion

2nd Ave — | 30,,
. '
\ : 21 ~
. Av?_ — -

South Upis

Figure 6. Researchers distributed surveys at North Unit parking areas for Oxbow Overlook, River Bend
Overlook, and Caprock Coulee. For the South Unit, visitors were intercepted in their vehicles while
passing through the park exit station in Medora, with the exception of one sampling day spent at the visitor
center during heavy road construction traffic moving through the exit station.

Management Questionnaire

The Management Questionnaire asked participants to assess questions about various current and
potential management actions at THRO. Visitors completed a series of quantitative questions
related to contemporary management issues or potential management actions at THRO, along with
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additional questions of importance or curiosity not included on the other surveys. Survey
construction was informed by consultation with THRO managers. This questionnaire’s potential
management actions consisted of the following:

e Maintain the herd of longhorn steers in the North Unit of the park

Maintain the herd of horses in the South Unit of the park

Increase size of roadside pullouts and parking areas

Create new roadside pullouts and parking areas

Construct a permanent visitor center at the North Unit

Improve existing restroom facilities at park campgrounds

Use buffers to screen outside development such as oil & gas sites and cell phone towers
Reduce maximum trailer length at campgrounds

Increase the maximum trailer length at campground

Work with developers adjacent to the park to reduce visual impacts in the park
Provide more information for visitors about things to see and do in the area
Increase the number of backcountry trails (wilderness trails)

Provide more short hiking trails

Provide more ranger-led programs

Provide more restroom facilities

Provide more parking spaces at pullouts and parking areas along scenic drives
Expand campground loop by creating additional camping spots

Install water, sewer, and electrical hookups in campgrounds

Provide running water and showers at restroom facilities at campgrounds
Create new reserved group campgrounds

Improve accessibility at existing park facilities

Expand existing campgrounds by providing larger loops, larger pull-offs, and additional
RV sites

Respondents rated questions on a 7-point Likert scale ranging from - 3 (strongly oppose) to + 3
(strongly support), with a neutral point of 0. Visitors also assigned 100 preference points to these
actions, with points segmented and assigned according to the most preferred actions. Additionally,
respondents indicated the management action that they preferred the most if only one management
action was available.

Comparative Questionnaire (2001-2017; Appendix X)

The Comparative Questionnaire endeavored in 2017 to reproduce the 2001visitor survey that
collected detailed data about:
e  Who visits the park;
e Distribution and amount of use in the park;
e Type and number of user groups recreating in the park (generalized by activity);
e Visitor behavior, including
o Reasons for visiting,
o Attachment to the park,
o The held importance of recreation experiences, and



Theodore Roosevelt National Park Research Report 2016-2018 7

o Attainment of benefits flowing from their visit;
e Visitor perceptions of crowding, conflicts, and other problems;
e Visitor perceptions of park management options;
e Visitor perceptions of local development related impacts; and,
e Overall satisfaction with facilities, services, and experience.

Beyond providing comparative information about the park's visitors between 2001 and 2017, this
study provided researchers and park managers with guidance for developing and implementing
appropriate indicators and standards to monitor resource impacts and visitor experiences.

Technology Questionnaire

Visitors completed a series of quantitative and qualitative questions regarding their use and
preferences for technology at the park. Management insight, past studies, and technology
interviews at the park informed construction of the technology questionnaire. Using a five-point
Likert scale ranging from -2 (strongly disagree) to +2 (strongly agree), with a neutral point of 0,
visitors were able to express the importance of technology in their general lives and specifically in
regard to the experience at THRO.

Indicators and Thresholds Questionnaires

To gauge visitors’ preferences for conditions and crowding, the research team used a norm-based
approach underpinned by Normative Theory, which suggests that park visitors have shared beliefs
about important aspects of their experiences, including desired experiential, managerial, and
ecological conditions (Manning, 2010). These preferences for conditions and ‘how things ought
to be,” are often referred to as norms (Shelby, Vaske, & Donnelly, 1996). Norms are typically
identified in protected area research by asking visitors and/or other stakeholders to identify
important aspects of their experience (e.g., what they liked or did not like) and then asking them
to rate the acceptability of a range of conditions for that aspect of their experience.

Identifying and quantifying norms for ecological, experiential, and managerial conditions often
incorporates the concept of indicators and thresholds. According to the Interagency Visitor Use
Management Framework (2016), an indicator is a measurable, manageable variable that helps
define the quality of a recreation experience, whereas a threshold (or standard) of quality is the
minimum acceptable level of an indicator. Applications of normative theory in outdoor recreation
management often use ‘evaluative dimensions’ other than ‘acceptability’ to determine potential
thresholds. For example, visitors to an area may be asked to report norms regarding the conditions
they would ‘prefer to experience,’ the conditions they think ‘managers should maintain,” and the
conditions under which they would ‘no longer visit the area’ (i.e., displacement).
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.

a) South Unit exit station intercept; visitors were b) South Unit Visitor Center intercept (used only during
approached while driving through the station and if they road construction activities); this scenario of offering a
agreed to participate, they then completed surveys in tent and chairs was also used in the North Unit parking
their vehicles. areas where visitors were intercepted.

Figure 7a & 7b. Visitors completing questionnaires at Theodore Roosevelt national Park

Normative theory has helped formulate norm-based thresholds in many contexts with park visitors,
including thresholds for the number of snorkelers in key areas at the Great Barrier Reef (Inglis,
Johnson, & Ponte, 1999), encounters among snorkelers, divers, and boats at coral reef sites in the
Florida Keys (Loomis, Anderson, Hawkins, & Paterson, 2008), visitors and frequency of ferry
service to Boston Harbor Islands (Manning, Leung, and Budruk, 2005), vehicles driving on the
beach at Cape Cod National Seashore (Hallo and Manning, 2013), and the waiting time to see
wildlife (Anderson, Manning, Valliere, & Hallo, 2010).

A threshold and associated evaluative dimensions are often displayed on a social norm curve (see
Manning, 2013 for a review). Specifically, the evaluation of various conditions (e.g., acceptability
level) are displayed on the y-axis whereas a range of indicator conditions are represented on the x-
axis (see Figure 8 for an example social norm curve). Generally, the highest point on the curve
represents the preferred or optimal condition. Researchers and managers often consider the neutral
line on the social norm curve a threshold, or minimal acceptable condition. All points above the
neutral line are often considered the range of acceptable conditions, while points below the neutral
line represent conditions that are unacceptable or violate the threshold of the indicator.

The agreement about a norm is referred to as norm crystallization or the amount of consensus
about the norm (Manning, 2013). If a stakeholder group has a moderate to high level of agreement
about a norm, then data derived from normative investigations can be quite useful for informing
management decisions (Krymkowski, Manning, & Valliere, 2009).

In this study, researchers used the Potential for Conflict Index (PCI2) to evaluate ‘norm
crystallization,” or the level of agreement regarding visitors’ evaluation of site conditions (Vaske,
Beaman, Barreto, & Shelby, 2010). The PCI2 spans from zero (maximum agreement; or minimal
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potential for conflict) to one (minimal agreement; or maximum potential for conflict) and was used
to describe the variable’s central tendency and dispersion using visuals (bubbles) incorporated into
the social norm curve. According to Vaske et al. (2010), researchers and managers can represent
the PCI2, or the extent of agreement or consensus regarding a norm, using the size of bubbles.
Simply identified by Marin et al. (2011), a small bubble represents less conflict (high consensus)
and a larger bubble represents more conflict (less consensus) regarding a norm. Ultimately, if a
sample has a moderate to high level of agreement about a norm (medium to small PCI2 bubble),
then mangers can use the information from the normative investigations for management decisions
(Krymkowski, Manning, & Valliere, 2009).

Extremely acceptable 4

< Preferred condition

Range of acceptable conditions

&
-

Evaluation (e.g., acceptability)

Neatral ()
.
9 ‘. . .
Minimal acceptability
(threshold) Nomm crystallization
(consensus)
Extremely unacceptable -4 T T T T 1

0 S 10 15 20 25

Indicator (e.g., number of people at an overlook at one time)

Figure 8. Example of social norm curve showing a threshold for number of people at one time.

Visual approaches to measuring thresholds were employed using computer-generated photographs
to represent a range people at one time (PAOT), number of vehicles at one time (VAOT), and
number of human structures within view on the landscape. Photos were used in the study because
they may better communicate or focus attention on the variables intended for evaluation by
respondents, particularly when these variables are difficult or awkward to describe in a narrative
format (Hallo & Manning, 2009; Manning & Freimund, 2004). Researchers often use visual
methods, in the form of pictures, to help identify outdoor recreationists’ normative thresholds
(Bullock & Lawson, 2008; Krymkowski, Manning, & Valliere, 2009). Typically, outdoor
recreationists’ evaluate social and ecological conditions by viewing computer-altered photographs
depicting varying levels of impacts (Laven & Krymkowski, 2005; Manning, Valliere, & Wang,
1999). Photographs have been found to be useful in determining normative thresholds because
they are suggestive surrogates when classifying different impact levels (Newman, Marion, &
Cahill, 2001). Furthermore, Manning & Freimund (2004) suggest that the use of photographs for
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identifying normative thresholds easily and more accurately represents current or possible
conditions beyond narrative descriptions.

Identifying Indicators

During an April 2018 conference call, the research team presented 2017 data to THRO. The
meeting consisted of discussing visitor use management and planning priorities. After this meeting
and analyzing 2017 data, the research team and THRO selected six indicators of quality for the
study (an indicator is a measurable, manageable variable that helps define the quality of a
recreation experience):

1. Human structures on the landscape

a. Operationalized as number of built structures visible in the landscape
2. Large animal sightings

a. Operationalized as the number of animals encountered per hour at THRO
3. Wait times for parking

a. Operationalized as the number of wait minutes to obtain a parking space
4. Human crowding at the River Bend Overlook

a. Operationalized as people at one time
5. Human crowding at the Boicourt Overlook

a. Operationalized as people at one time
6. Vehicular Congestion at Prairie Dog Town viewing areas

a. Operationalized as vehicles at one time along the road

Identifying Thresholds

When measuring visitors’ preferences and thresholds for crowding at THRO, visitors were asked
to a) study multiple photographs that depicted a range of conditions from solitude (e.g., no people
or no cars) to saturation (e.g., large amount of people or large number of cars), or b) respond to
text-only questions for indicators that did not require photos (e.g., wait time for parking).
Researchers constructed study photographs by taking baseline photographs of popular overlooks
with and without visitors. These photographs were aggregated, layered, and modified in Adobe
Photoshop to depict a range of conditions that occur or could occur at THRO. The research team
paid special attention to depict crowding and congestion at THRO, using both people and vehicles
in the photo panels to simulate real conditions.

Photographs were presented to visitors within a three-ring binder and ordered randomly and
sequentially, depending on the binder. While viewing the photographs, visitors rated each photo
by indicating how acceptable it was based on the conditions displayed. Respondents rated photos
on a nine-point Likert scale ranging from - 4 (‘‘very unacceptable’’) to + 4 (‘“very acceptable’”),
with a midpoint of 0. Respondents were also asked to indicate the photo showing the level of
crowding or congestion that a) management action should occur, b) visitor use should be limited,
and c) they would no longer use the area (displacement). See Figure 9 for an example the threshold
photo series from River Bend Overlook.
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Photo 1: 0 people Photo 2: 15 people

Photo 4: 45 people

Figure 9. Example of photo series
showing people at one time (PAOT)
presented to visitors as numbering
from 0 to 60 people on the trail to
assess preferences for crowding on
trails. Results of the crowding studies
will be addressed in the North Unit
and South Unit sections.

Photo 5: 60 people

Field Cameras and Parking Lot Cameras

The locations of the field cameras (FCs) and parking lot cameras (PLCs) are shown in this report’s
North Unit South Unit sections and in this report’s appendix. Data pertaining to these cameras will
also be addressed in those sections. The researchers stationed FCs at River Bend Overlook and
Boicourt Overlook. PLCs were deployed Oxbow Overlook, Caprock Coulee trailhead, Petrified
Forest parking area, Wind Canyon Overlook, Elkhorn parking area, and Buck Hill.

The researchers used a combination of cameras: Spypoint D11 cameras and Moultrie M-888
cameras. Both of these camera types have a long battery life enabling the cameras to continually
take pictures in the field for months. These cameras took high definition photos of visitor use
conditions every 15 minutes from sunrise to sunset. Each photo point (i.e., field camera location)
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was selected to represent a broad viewshed of the area that allows for use levels to be visually
depicted, specifically people at one time (PAOT), and vehicles at one time (VAOT). The cameras
stored data on SD memory cards (16GB capacity), which were downloaded approximately every
two months to a laptop computer using a USB 3.0 SD card reader. In the lab, each photograph was
visually inspected by a team of research assistants using TimeLapse2 software (Timelapse2, 2016).
This software package enabled research assistants to inspect each photo for number of people, and
efficiently record how many visitors were found in each picture. The software determines
locational changes in each picture and has a magnifying tool for quickly zooming to inspect each
photo for people. The TimeLapse2 software saves the photo identifier, date, time, and number of
people in a MS Excel spreadsheet.

Infrared Trail Counters

The researchers used TRAFx infrared trail counters (TCs) to gather temporal patterns of use in
three THRO units. In the North Unit, two trail counters were placed at Caprock Coulee; in the
South Unit at Petrified Forest and Painted Canyon; and in the Elkhorn Unit on the Maah Daah Hey
trail. The location information and corresponding data for these TCs will be addressed in this
report’s North Unit, South Unit, and Elkhorn Unit sections.

TRAFx trail counters have a long battery life (up to four years) and are suitable to be left outside,
even during inclement weather; TRAFx trail counters can function from -40F — 131F. The TRAFx
trail counters detect an infrared signature of a warm moving object (TRAFx Research Ltd., 2011)
crossing the infrared beam emitted by the unit. Each moment an infrared signature is detected the
trail counter records a count with a time-stamp on its internal hard drive. All six trail counters were
calibrated via observational methods, periodically checked throughout the year for proper
positioning, battery assessment, and downloading of trail counter data. The data was downloaded
as a spreadsheet (.csv), which can be opened in MS Excel. The researchers used MS Excel to
analyze the exported spreadsheets from each trail counter. The researchers analyzed hourly,
seasonal, and annual data patterns.

GPS Visitor Tracking

Researchers distributed Canmore GT-740FL Sport GPS data loggers to both day users at THRO
as well as wilderness and backcountry overnight visitors (Figure 8). White, Brownlee, Furman,
and Beeco (2012) compared the Canmore GT-740FL to three other GPS data loggers, and achieved
the highest accuracy, durability, and ease of use compared to the other receivers tested (Garmin
Oregon 600, GlobalSat DG-100, and GlobalSat DG-200). These loggers have also been used
successfully several previous studies (e.g., Sharp & Brownlee, 2016; Peterson, Brownlee, & Sharp,
2016). The Canmore GT-740FL has extended battery capabilities, is approximately 2.5 x 1.3
centimeters, and is equipped with a power button but no LCD interface. The few buttons and
absence of an LCD screen limits device tampering by research participants. The GPS data loggers
were configured to record a waypoint in decimal degrees and a timestamp at 15-second intervals.
The 15-second interval setting has proven useful in past research tracking pedestrians (e.g.,
walkers, hikers, runners) (Beeco & Hallo, 2014; D’ Antonio & Monz, 2016; D’ Antonio et al., 2010;
Kidd et al., 2015). The Canmore GPS data loggers must be analyzed retroactively, preventing the
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research team from evaluating visitor travel patterns in real-time. This was communicated to
visitors at the intercept location as an assurance of real-time privacy.

Figure 10. Canmore GT-740FL Sport GPS data logger used during this study

The researchers imported GPS data into MS Excel and performed an initial cleaning of the data in
preparation for upload to ArcMap and organization in ArcCatalog. In ArcMap, following the
procedures described by Beeco et al. (2014), we used four primary considerations to clean data
influenced by technical error: 1) distance from former and next point; 2) physical feasibility (e.g.,
could humans actually be in that location); 3) acceptable level of error; and 4) pattern of GPS point
trail (e.g., are the points consistent with human behavior). Once the data had been cleaned, we
clipped all the data to appropriate analysis areas.

In ArcMap, researchers analyzed these data two ways: 1) kernel density analysis by seasonal and
hourly temporal scales, and 2) statistical analysis of the characteristics of distribution based on the
farthest campsite used during a visit. We used the Kernel Density tool in ArcMap because the
Kernel density estimation focuses on locational data and does not need an associated attribute
value. Kernel density displays have a smoothing effect that produces a clean display and is a non-
parametric process in which each point is analyzed uniquely with no underlying distribution
assumed (Mugdadi & Ahmad, 2004). To analyze each of the GPS tracks recorded at THRO, we
clipped the data from each logger to produced shapefiles. Next, we exported the attribute tables
for each zone from ArcMap to MS Excel to identify the average visit time, miles driven and hiked,
percent of time at overlooks and away from the road, and spatial distributions.
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GPS Sampling Design and Locations

The researchers used a stratified random sampling procedure (stratified across time of day, day of
the week, and season; Vaske, 2008) to intercept day and wilderness visitors. We used an entrance
intercept to distribute the GPS data loggers to visitors entering THRO through the North and South
Unit entrance stations. Wilderness users were intercepted when retrieving their wilderness permit
at the North or South visitor centers. Both day and wilderness visitors were asked to carry a GPS
data logger during their visit and return it before leaving THRO by placing it in a drop box on their
way out of the park.

Trained research assistants approached each visitor, informed them about the study, and invited
them to participate. When possible, one respondent from each traveling group (e.g., family)
completed a questionnaire. If more than one person in a travel party was willing to participate,
they were invited to take a different survey than their travel partner(s), as there were five different
surveys to choose from during 2018 data collection. The percentage of visitors who agreed to
complete the questionnaire was recorded. A trained survey administrator was available to provide
assistance or clarification to respondents.

Additional Visitor Information Captured in Surveys

In all questionnaires, researchers also captured visitors’ past use history (PUH; or past visits) at
THRO, outdoor recreation activities engaged in at THRO, and general demographics using
standard U.S. Census Bureau categories. General demographics included a) zip code of primary
residency, b) age, c) race, d) income, and e) education level. In accordance with institutional and
federal policy, researchers used question formats from the National Park Service’s Pool of Known
Questions (NPS, 2015) and the Office of Management and Budget approved the questionnaires
(OMB# 1024-0224). Both Kansas State University and Clemson University approved the research
methods after review from each Institutions’ Internal Review Board (IRB).
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Visitor Demographics

During sampling, 1,474 visitors completed a questionnaire, yielding a response rate of 64.5% and
achieving a 2.55% confidence interval (C.1.) at the 95% confidence level. Across different
questionnaires, 204 visitors completed the comparative and management survey (6.86% C.I. each),
251 completed the technology survey (6.18 C.1.), 387 completed the indicators survey (4.98 C.1.),
and 428 completed the threshold survey (4.74 C.1.). During GPS logger distribution, 450 visitors
elected to participate, yielding a 94% response rate and achieving a 4.62% C.I. The sampling
stratification procedures, high response rate, and low confidence intervals suggest that the resulting
sample is robust and appropriately represents the visiting population of THRO.

29 01
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Figure 11. Overall distribution of questionnaires by survey location
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Figure 12. Overall age distribution among surveyed visitors across all survey locations (M = 51)

There were no statistically significant differences in demographics between visitors responding to
questionnaires in the North and South Units (p > 0.05). Visitors to THRO reported an average age
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of 51 (see Figure 12) and gender orientation was evenly split with 52.1% respondents identifying
as male, 47.7% identifying as female, and .2% declaring ‘other.” The sample had varying
educational levels, with most participants choosing the following three levels of obtained
education: 14.9% completed some college, 27.5% received a four-year degree, and 30% reported
receiving a graduate or professional degree. Visitors also had varying levels of annual household
income, with most choosing the following three levels: 15.5% reported a household income of
$50,000 to $74,999, 14.0% reported a household income of $75,000 to $99,999, 19.7% reported a
household income of $100,000 to $149,999, and 17.4% declining to answer. Many respondents
(84.2%) self-identified as white, 1.8% as Asian, and 1.4% as Hispanic or Latino/Latina, with the
rest of participants self-identified as other races, except for 3.6% who declined to answer).

Table 1. Visitor demographics across all surveys by survey location.

Location Mean (SD) Min, Max t-test
Age N 51(16.3) 18, 86 t (1379) = -1.049
S 50 (17) 16,91 p=0294
Education N 5.87 (1.58) t (1404) = 0.853
S 5.79 (1.57) p =039
Income N 5.41(2.88) t(1377) =-1.329
S 5.59 (2.32) p=0.184
Gender N 1.49 (0.5) t (1404) =-1.9
S 1.54 (0.5) p=0.058

Note: For Location: N = North Unit, S = South Unit. For Gender: 1 = Male, 2 = Female, 3 = Other.

For Education: 1 = less than high school, 2 = some high school, 3 = high school graduate, 4 = some college, 5 =2
year degree, 6 = 4 year degree, 7 = graduate or professional degree, 8 = doctoral degree, 9 = do not wish to answer.

For Income: 1 = Less than $24,999, 2 = $25,000 to $34,999, 3 = $35,000 to $49,999, 4 = $50,000 to $74,999, 5 =
$75,000 to $99,999, 6 = $100,000 to $149,999, 7 = $150,000 to $199,999, 8 = $200,000 or more, 9 = do not wish
to answer.

87.6
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Figure 13 Visitor race distribution across all surveys, by survey location.
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Figure 14. Distribution of visitors’ gender across all surveys, by survey location.
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Figure 15. Distribution of visitors’ annual household income across all surveys, by survey location.
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Figure 16. Distribution of visitors’ visitor’s education levels across all surveys, by survey location.
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Figure 17. Summary of overall survey respondent demographics at THRO in 2017 and 2018.
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Zip Code Data

While the majority of visitors hail from the Upper Midwest—especially from North Dakota, South
Dakota, Minnesota, and Wisconsin—THRO draws people from all over the United States.

Legend

Low Deraty

BRI EER

rags Desnty

Figure 18. Map of United States zip codes reported by visitors who completed a questionnaire.
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State Count Percent | State Count Percent
ND 396 26.9 GA 10 0.68
MN 200 13.59 LA 10 0.68
WI 77 5.23 KY 9 0.61
IL 50 34 NE 9 0.61
MI 49 3.33 VT 8 0.54
CA 37 2.51 MD 7 0.48
TX 34 2.31 SC 7 0.48
CO 33 2.24 TN 7 0.48
NY 32 2.17 ME 6 0.41
OH 31 2.11 NM 6 0.41
WA 30 2.04 AR 5 0.34
FL 29 1.97 OK 5 0.34
SD 28 1.9 AL 4 0.27
VA 28 1.9 AK 4 0.27
MT 26 1.77 DE 4 0.27
PA 26 1.77 ID 4 0.27
IN 20 1.36 NV 4 0.27
AZ 17 1.15 RI 4 0.27
IA 16 1.09 NH 3 0.2
KS 16 1.09 UT 3 0.2
CT 15 1.02 wv 3 0.2
MA 14 0.95 wY 3 0.2
MO 14 0.95 DC 2 0.14
OR 14 0.95 HI 1 0.07
NJ 13 0.88 MS 0 0
NC 12 0.82 Blank 87 591
TOTAL 1472 100

Figure 19. Proportion of visitors from each state
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Visitors” Access to Park Information

The top four avenues through which visitors obtain information about THRO are family and
friends, the NPS website, and travel books/guides, as well as deriving experience-based knowledge

from prior visits to the park.
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Figure 20. How visitors obtain park information prior to their visit, across all survey locations (Management

Survey, Question 2). Note:
documentary, and from the area.

‘Other’ ways listed included internet searches, rest stop employees, PBS

22 43"40
%. 40 35 8 ®m North m South
E 35
: " 20.8
S 25
2 20 16.7 16
§ 15 113 113 113 3 113,44
: il TR
0 =
» & s & & &
\‘c‘o &‘:o.’\ \oo ¢ "\H\ 5‘& 6& \0') O{(\ Q"} cl(\\\) '>\\>
N + i o & » o P & &
\*0 _\é‘.. \\. e‘\ c‘) o(_,\ @g\ . .;l”’ .\\c, @
& & e® < 3 e ® & & &
@ 9 ® & s & & ¥ S
& N & o l A & A &
e ¢ S e R & o 5
0\ (‘& (Z«" b@' \Q (_,\Q’ \’!S’ ‘\\5\
q‘(' _;\0 A qx\?' (\b w 00
v.b e’b (\0 'b\o Q
+ o

Figure 21. How visitors obtain park information prior to their visit, by survey location (Management

Survey, Question 2). Note:
documentary, and from the area.

‘Other’ ways listed included internet searches, rest stop employees, PBS
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Changes in Access to Park Information 2001-2017 (Comparative Survey, Appendix B)’

The 2017 administration of the 2001 Comparative Survey revealed that the source of visitors’
information about THRO has changed a bit over the years. The most substantial changes in the
percentages of visitors sharing where they got their park information were in regard to
family/friend advice (and 8% increase), the NPS website (18% increase), and through knowledge
of previous visits (a 21% decrease). Also, worth mentioning the fact that social media was not
culturally ubiquitous in 2001, and yet only 14% of 2017 visitors reported getting their THRO
information in that manner. The increase in the usage of the NPS website suggests that the
improvement of its content may have changed substantially in quantity and quality and has become
much more user-friendly. It is also possible that peoples’ general propensity for seeing any sort of
information online has increased.
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Figure 22. Changes in sources of park info before a visit from 2001 to 2017, across all survey locations.
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Past Use History

North and South Unit visitors completed questionnaire sections regarding their history of visitation
to THRO. Several elements go into understanding this past use history (PUH). Specifically,
visitors indicated a) how many hours they have spent in the park in the last day, b) how many days
in the last month they have used THRO for outdoor recreation activities; c) how many days in the
last year they have used THRO for outdoor recreation activities; d) how many years (total) they
have used THRO for outdoor recreation activities, and €) how many more hours they plan to spend
in the park that day. See Table 2 and Figures 23-28.

The majority of visitors reported spending 2-4 hours at THRO in the day prior to taking a survey.
When asked about their visitation in the last month, 60% of visitors reported being at THRO for
one day, and 24% for two days. In response to being asked about time spent at THRO in the last
year, 52% or visitors reported spending only one day at the park, and 23% reported visiting for
two days. The majority (57%) of survey respondents were first time visitors to THRO; these
visitors reported that ‘including today’ they had only visited THRO for one year. When asked
about their intention to spend more time at the park, 35% of visitors suggested that they would
only be at THRO for one more hour, followed by 17% intending to spend two additional hours in
the park. Fewer than 5% of respondents suggested that they would spend another full day at THRO.

Table 2. Summary of frequency and duration of visits across all survey locations.

Min, Mean (SD)
Max

Including today, how many days in the last month (30 days) have you visited the park? | 1,23 1'8(1121(58'03)
If you visited for only one day, how many hours did you spend in the park? 1,24 5'0}?053'558)
If your trip is not complete, how many more hours do you plan to visit today? 1,24 4'5:0$:3)
Including today, how many days in the last year (12 months) have you visited the park? | 1, 38 253:1(;94)
Including today, how many years (total) have you visited the park? 1,55 5'9yga1r£4)

How many hours have you spent at the park over the last day (24 hours)?

nt of Sample

Perce

v rd vt vt vt v v v e N

Figure 23. Past use history showing hours spent at THRO over the last day across all survey locations.
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Including today, how many days have you spent at THRO over the last month (30 days)
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Figure 24. Past use history showing number of days at THRO in the last month across all survey locations.

Including today, how many days have you spent at THRO over the last year (12 month)?
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Figure 25. Past use history for the last year (12 months) across all survey locations.
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Including today, how many years total have you visited the park?
60

50
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Figure 26. Past use history for the total number of years visiting THRO across all survey locations.

If your trip is not over, how many more hours do you plan to spend at the park today?
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Figure 27. Total number of hours left in that day’s visit to THRO across all survey locations.
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m <2 hours m 2-3 hours
= 3-4 hours » 4-5 hours
m 5-10 hours m > 10 hours
a) Hours spent at THRO in the last day

m 1day m 2 days
= 3 days » 4 days
m 5-10 days = > 10days
c¢) Days spent at THRO in the last year

m<2hours =2-3hours
u 3-4 hours = 4-5hours
® 5-10 hours = >10 hours

d) Hour remaining in today’s THRO visit

= 1day = 2 days = 3 days
» 4 days = 5 days = 6 days

» 7 days = 8 days = 10+ days
b) Days spent at THRO in the last month

3.6 4.5

|/

= 1year m 2 years

w4 years m 5years = 6-10 years
® 10-20 years = 20-40 years = > 40 years
¢) Total number of years visiting THRO

= 3 years

Figure 28.

Summary of visitors’ past use history (PUH)
at Theodore Roosevelt National Park
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Visitor Activities and Experience

Half of all visitors to THRO reported that their visit to the park was part of a larger trip, while 18%
of visitors identified both THRO and Medora as their primary destination. For 17% of visitors,
THRO was their primary destination, compared to only 6% intending to expressly visit Medora.
These percentages varied somewhat in comparing responses from North and South Unit visitors
(see Figures 29 and 30).

& &8 8

Percent of Sample
S

20
10
0
Visiting THRO Both THROand THROwasmy Medorawasmy Visiting THRO Other

waspartofa  Medora were my primary primary was something |

larger trip primary destination destination decided to do

destinations after arriving in

the area

Figure 29. Nature of visitors’ trips to Theodore Roosevelt National Park, across all survey locations
(Management Survey, Question 3). Note: 'Other' trip natures listed included: live nearby, the badlands
marathon, and family friends.

60 528 483
2 50 ‘
g 40 ® North m South
- 26.4
© 30 22 .
§ 20 L. 14.1
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5 | — O - |-
Visiting THRO was Both THROand THROwasmy Medora was my Visiting THRO was Other
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destinations after arriving in
the area

Figure 30. Nature of visitors’ trips to Theodore Roosevelt National Park, by survey location. (Management
Survey, Question 3). Note: 'Other' trip natures listed included: live nearby, the badlands marathon, and
family friends.

Visitors nonetheless come to THRO to pursue various activities. In Question 3 of the Comparative
Survey, visitors selected activities in which they participated both inside and outside the park. The
primary activity inside the park was wildlife viewing (86% of visitors), followed by 71% reporting
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engaging in wildflower or general plant viewing, and thirdly—65% reported hiking on designated
trails. Outside the park, the majority of visitors identified attending the Medora Musical (33%),
visiting local museums (18%), and visiting the Chateau des Mores State Historic Site (13%) as
their primary activities in the area (see Tables 1 and 2 below). Fewer than one-quarter of
respondents (22%) reported camping at THRO during their stay. See Table 3.

Table 3. Percent of visitors participating in activities inside THRO

Activity % of sample
Wildlife Viewing 86.3
Wildflower and Plant Viewing 70.6
Hiking on Trails 65.2
Viewing Museum Exhibits in Visitor Center 51
Shopping in Visitor Center 47.1
Camping 20.1
Picnicking 19.1
Hiking Off-Trail 11.8
Participating in Ranger-Led Programs 10.8
Other (see note) 7.8
Bicycling 3.9
Horseback Riding 1.5

Note: ‘Other’ activities included: birding, geocaching, photography, geological history,
auto touring, and enjoying the horses (Comparative Survey, Question 2).

Table 4. Percent of visitors participating in activities outside THRO

Activity % of sample
Attended the Medora musical 32.8
Visited other museums in the area 18.1
Visited the Chateau de Mores SHS 12.7
Other (see note) 11.3
Toured the Little Missouri National Grasslands 8.8
Visited Fort Union Trading Post NHS 6.4
Visited Knife River Indian villages NHS 6.4
Traveled on the Maah Daah Hey Trail by foot 5.9
Played golf 54
Visited the Dakota Dinosaur Museum 54
Visited Fort Buford NHS 34
Traveled on the Maah Daah Hey Trail by horseback 1.5
Traveled on the Maah Daah Hey Trail by bicycle 1
Mountain biked on other trails 0.5

Note: ‘Other’ activities included: visiting other units of the park, family, backcountry
hiking, guided trail rides, pitchfork fondue, meat packing ruins, concerts, Bear Paw
Battlefield, shopping and camping in Medora, and wildlife viewing (Comparative Survey
Question 3).
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Figure 31. Percent of visitor participation

Question 2).

in park activities across all locations (Comparative Survey,
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Figure 32. Percent of visitor participation in area activities across all locations (Comparative Survey,
Question 2).



Theodore Roosevelt National Park Research Report 2016-2018

Table 5. Visitor participation in park activities by survey location (Comparative Survey, Question 3)

North or
South Unit % of Sample

Wildlife viewing I; 222
Wildflower and plant viewing I; Zgg
Hiking on a designated trail I; Zgg
Viewing museum exhibits in visitor centers I; 45%2
Shopping in visitor centers I; jéi
Camping 5 e

S 18.9
Picnicking I; 1%3(.)9
Hiking outside a designated trail I;I } ié
Participating in ranger-led programs I; i(l);
Other I;I 542;
Bicycling I; 22
Horseback riding I;I %g

Note 1: ‘Other’ activities listed include: North unit of the park, family, backcountry hiking, Painted Canyon,
guided trail rides, pitch fork fondue, meat packing ruins, concerts, Bear Paw Battlefield, shopping and camping
in Medora, and wildlife viewing.
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Table 6. Visitor participation in area activities by survey location (Comparative Survey, Question 4)
North or

o,
South Unit 7o of Sample
. N 15.6
Attended the Medora Musical S 377
.. . N 15.6
Visited other museums in the area S 18.9
Visited the Chateau de Mores SHS I; iig
Visited Fort Buford NHS N 11
S 13
N 8.9
Other S 11.9
. . . . N 11.1
Toured the Little Missouri National Grasslands S 82
.. . . N 8.9
Visited Fort Union Trading Post NHS S 57
Visited Knife River Indian villages NHS I;I 23
N 4.4
Played golf S 57
Visited the Dakota Dinosaur Museum I; ‘5“;
. N 2.2
Traveled on the Maah Daah Hey Trail by foot S 6.9
. N 0
Traveled on the Maah Daah Hey Trail by horseback S 19
. . N 0
Traveled on the Maah Daah Hey Trail by bike S 13
Mountain biked on other trails N 0
S 0.6

Note 2: ‘Other’ activities listed include: North unit of the park, family, backcountry hiking, Painted Canyon,
guided trail rides, pitch fork fondue, meat packing ruins, concerts, Bear Paw Battlefield, shopping and camping
in Medora, and wildlife viewing.
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Changes in Visitor Activities 2001-2017 (Comparative Survey, Appendix B)°

Visitors’ activities inside and outside THRO have changed somewhat since 2001. For area
activities, the most substantial of these changes were in regard to touring the Little Missouri
Grasslands (an 8% decrease) and visiting the national historic sites at the Fort Union Trading Post
(a 5% decrease) and Fort Buford (a 5% decrease). In regard to park activities, the most substantial
changes relate to participation in plant/wildflower viewing (15% increase), trail hiking (22%
increase), VC museum exhibits (25% decrease), VC shopping (14% decrease), and ranger-led
activities (a 10% increase).
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Figure 33. Changes in participation in area activities from 2001 to 2017, across all survey locations.

® These comparisons should be interpreted with caution because 2001 and 2017 differed in sampling and completion
methods, including sampling/intercept months, sampling locations, questionnaire completion medium, and question
completion timeframe.
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Figure 34. Changes in participation in park activities from 2001 to 2017 across all survey locations.
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Visitor Enjoyment and Perceptions of Importance

The activities that visitors reported enjoying the most at THRO were taking in the scenery (40%
of respondents), the wildlife (38% of respondents), and hiking (9% of respondents). The things
that visitors enjoyed the least included the lack of rest rooms/stops (28%), the parks roads and
pullouts (10%), and the weather (9%). See Figures 35-37, below.
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Figure 35. What visitors enjoyed most about their experience, across all survey locations. (Indicators
Survey, Question 2).
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Figure 36. What visitors enjoyed least about their experience, across all survey locations. (Indicators
Survey, Question 3).
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Figure 37. What visitors find most important during their visit, across all survey locations. (Indicators
Survey, Question 6). Note: 1 = Not very important, 2 = Slightly Important, 3 = Moderately important,
4 = Very important, 5 = Extremely important




[>e] T O X
” T Es :
s.w.A\b s m A
Yp —~ >
. ey Seoc 8 2o -
1 ¥ — S e
W e, ..co& v g ==%
Lo ¥, = 5 = 0 —
Mo a@c % Q0 = =
W ey, Mo, oy 5 £8E5°FE
{4, 9, =z S g —
W s, ‘i, i o PN
A QAce ~coé‘ > = Q= 5 —_—
W s, 0, T, o0 3% 20
% s *um% W 5 m S > g ——
l e x\x\x@ a\n.bo 9] « m <
sxaé o 5 o L, O ———
e, 0, = 2085
k&\ca Foc s £ g s ———
I \\&.A\ e.v-w Q&é&; m.. P., mc le o)
Q\.VA \\thv m O . o .m
I bQQO \m.Ob *00.\ 5 m ST o) o J
43y %y O 0 o .S
| e Wy ~ D QO sp+
U yan o n 02 55 -
oo .upw.\ \Q\V = QO - — =}
m I *00\\ ,.vu..uco r m e} m > < ~ .
- o —
& o, O, 5 o2 e R
m \.\.véo Q&O b m m m 10 a '
S W, 0P, m 5238 g -
g ‘o Ay, N A = ~
2 e TR T 5 2o oC | ——
Q \b\@ ] — o= W
e~ I @\.uQn. N oy, Q\koe = W um 1m 5 “
S —1 Y45y, o8, 2 v = 3=
m \\Q.\As .w\ mx \\Q\av Q m «m < m O “
[} e, e, Q = g -
mns.v I msto.v éco\«e Sy M m WJm W “
Ty ey 15} a >
s — bcaP%Q iy 2y, b¢§ = ..WJ an = ..m -
5  —| ey, = g2
> Wy, Ve, Py : Zo gl =
s K’ O, 2, 2 5, 0
g — % s EEe8 —_—
5 — s, ’ o BE£3Sz ——
nNa \anfv .vu..v &n mwu - =3 =
o, s, 2 SN
. oy, sy "W, AN —
O (72 1e, Yoy Q@S5S
> 24 9%, 5, 5 = 0 b=
0y, 3, Qo o =
z D <, s, P vl 8 5 2E 5 N —
2 L 8, Yoy Z 2527
a\@ Ryl — (D)
S I & ) > 8 9 & o
7 “0 o \@&Q bc\S . Q= o=
o (= Q Q@ © © © oow.v x@.wc o o?m rmSt., o © © © © ©
<) R 83 R 8 K B 8 \Cw,u% bbo\ o wn.m w 2] - S S
m ajdwes jo % ey mo cm S 2 m ajdwes Jo a4
<= X = 9 o
= R S8 0o

0

Figure 39. Changes in visitation to various park sites from 2001 to 2017, across all survey locations.
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Consistent with what they report as enjoying most, visitors also identify THRO’s clean
environment (a low amount of litter, air and noise pollution, human structures), viewing and
learning about wildlife, and being away from crowds as very important or extremely important for
the quality of their visits. These attributes of the park also rank in visitors’ top five most important
experiential factors across park units. Scenic overlooks and interpretive signage with content about
the park, geology, and Theodore Roosevelt also rank highly with visitors. See Tables 7, 8, and 9
and Figure 40.

Table 7: What visitors find most important during their visit, across all survey locations. Listed as
percent of sample (Indicators Survey, Question 6). Note: Highest percentages are highlighted.
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=~ & @ S @ Mean(sD)
Experience a place free of litter 0.6 0.8 4.5 28 66 4.58 (.67)
Opportunity to view wildlife 03 06 6.7 313 612 | 4.52(67)
Experience clean air free of haze and pollutants 1.1 2.5 73 316 573 4.42 (.82)
Enjoy natural views without human structures within sight 2.5 39 102 36.6 468 4.21(.95)
Experience natural sounds without human produced noise 1.4 34 134 417 40.1 4.16 (.88)
Be away from crowds of people 1.1 4 19.6 39.8 355 4.05 (.9)
Experience solitude 1.7 34 218 40.1 33.1 3.99 (.92)
Learn about wildlife 1.4 34 221 448 283 3.95 (.88)
View stars without seeing human lights 5.6 8.5 17.8 41 27.1 3.75 (1.11)
Enjoy overlooks without lots of other people 2.2 98 30.6 34 233 | 3.66(1.01)
Read roadside signs containing information about the area 2 95 272 44 17.4 3.65 (.94)
Understand the geologic history of the area 2 76 351 368 18.5 3.62 (.94)
Learn about Theodore Roosevelt 2 73 356 40.1 15.1 3.59 (.9)
Learn about the past people that lived in and visited the area 3.9 11 351 351 14.9 3.46 (1)
Hike on trails without lots of other people 6.5 112 357 323 143 3.37 (1.07)
Find parking spaces without waiting 7.6 129 331 362 10.1 | 3.28(1.06)

Learn about the importance of geologic history to current

energy development in North Dakota 8.1 S ! R

Drive without seeing lots of other cars 6.7 213 368 258 93 3.1(1.05)
Reserve/find campsites without adjusting preferred dates 231 129 334 194 11.1 2.83 (1.29)
Participate in ranger led activities 154 249 342 202 53 2.75 (1.11)
Participate in citizen science projects 235 26.1 309 153 42 2.51 (1.13)

Reserve/find horse group campsites without adjusting

preferred dates 61.9 12 147 6.7 4.7 1.8 (1.19)
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Table 8. Most important factors—Top 5 and # 1—for visitor experience, across all survey locations.
Listed as percent of sample. (Indicators Survey, Question 7)

In

Visito.rs’ Imlz)/[(?rst;nt
Top Five

Opportunity to view wildlife 71.8 39.4
Enjoy natural views without human structures within sight 60.7 22
View stars without seeing human lights 28.2 5.6
Be away from crowds of people 33.1 5.1
Experience natural sounds without human produced noise 33.1 34
Experience clean air free of haze and pollutants 32.6 34
Hike on trails without lots of other people 16.8 3.1
Learn about Theodore Roosevelt 25.8 3.1
Experience solitude 19.1 3.1
Enjoy overlooks without lots of other people 24 2
Understand the geologic history of the area 13.7 2
Experience a place free of litter 243 2
Learn about wildlife 17.3 1.7
Participate in ranger led activities 5.2 1.1
Read roadside signs containing information about the area 14.2 0.8
Learn about the past people that lived in and visited the area 13.2 0.6
Learn about the importance of geologic history to energy development in ND 34 0.6
Reserve/find campsites without adjusting preferred dates 3.1 0.3
Drive without seeing lots of other cars 10.6 0.3
Participate in citizen science projects 0.8 0.3
Reserve/find horse group campsites without adjusting preferred dates 2.3 0.3
Find parking spaces without waiting 4.1 0
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Figure 40: Visitors reported that views of wildlife, nature, and stars were the most important factors for
visitor experience across all survey locations. (Indicators Survey, Question 7)
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Table 9. What visitors find most important during their visit, by survey location. Listed as percent of sample;
Highest percentages are highlighted. (Indicator Survey, Question 6). *p < 0.05

E +~
= oz £ g
= = g =h = 2
s E S £ § )
) < o ‘ =i
s 5 E ) g, 2
e & =z & E B
T 2 &% 2 7 £
s} ° = = 5} =
< Z % = > =)
5 — — — — — Mean (SD) t-test
Z — a o < @«
. . N 0 2 6 22 70 4.6 (0.7 t(351)=0.337
Experience a place free of litter S 0.8 0.4 4 304 644 457 EO 6)7) ( 2 =)0.736
. . o ap N 0 0 74 319  60.6 4.53 (0.63) t(343) =0.123
Opportunity to view wildlife S| 04 08 64 311 614 | 452(0.69) »=0.902
Experience clean air free of haze and N 0 3 8 26 63 4.49 (0.77) t(352) =1.07
pollutants S 1.6 24 7.1 339 551 4.39 (0.84) p=0.285
Enjoy natural views without human N 2 4 5 39.6 495 4.31(0.89) t(361)=1.146
structures within sight S 2.7 3.8 122 355 458 4.18 (0.97) p=0.253
Experience natural sounds without human N 2 0 16.3 37.8 439 4.21 (0.87) t(355) =0.759
produced noise S 1.2 4.6 124 432 386 4.14 (0.89) p=0.444
Be awav from crowds of people N | 21 42 189 347 40 4.06 (0.98) t(350) = 0.244
¢ away from crowds ot peop S| 08 39 198 416 339 | 4.04(0.87) »=0.823
Experience solitude N 0 5 149 43,6 36.6 4.12 (0.84) t(352) = 1.62
P S 24 2.8 245 38.7 316 3.94 (0.94) p=0.106
s N 1 4 19.1 455 303 4 (0.87) t(351) = 0.644
Learn about wildlife S | 1.6 31 232 445 276 | 3.93(0.88) p=0.52
* =
View stars without seeing human lights Igl 643 1 3 6 11937 34;98 2351 6 3 220(19 61)5) t(21175:'4§ 2)0 52'84
Enjoy overlooks without lots of other N 0 6 32 32 30 3.86 (0.92) *t(354)=2.311
people S 3.1 11.3 30.1 348 207 3.59 (1.04) p=0.021
Read roadside signs containing N 3 9.9 26.7 42.6 17.8 3.62 (0.99) t(355) =-0.364
information about the area S 1.6 9.4 273 445 17.2 3.66 (0.92) p=0.716
Understand the geologic history of the area Igl 213 856 33396 3?;55 %(8) 33'668 ((00'9869)) “;5:)0242'871
Learn about Theodore Roosevelt I; SZ 3491 ; ;Z i?g }gg 33'566 (E)l 8037)) t(l4§'280) 7: 52‘0'31
Learn about the past people that lived in N 6.1 14.3 26.5 34.7 18.4 345(1.13) | t(151.83)=-0.12
and visited the area S 3.1 9.7 384 353 13.6 3.47 (0.95) p=0.9
¢ =
Hike on trails without lots of other people I; 822 163' 12 g;i ;;g }gi 33'274((01'9029)) l:(j 524%9)3 064?
. . . o N 6.2 14.4 33 35.1 11.3 3.31(1.05 t(354) = 0.978
Find parking spaces without waiting S| 81 124 332 367 97 | 327 E1.06§ ( » ) 0.781
Learn about the importance of geologic N | 61 235 327 194 184 | 3.2(1.18) £(358) = 0.82
history to current energy development in —04 )
North Dakota S | 88 187 374 244 107 3.1(1.1) p=0413
* =
Drive without seeing lots of other cars I; 75 4 21293 3%749 32 71 1 gg; 8 82% t(ifi) 0 01 5'964
Reserve/find campsites without adjusting N | 20.8 18.8 39.6  14.6 6.3 2.67(1.15) t(348)=-1.418
preferred dates S| 24 106 311 213 13 2.89 (1.34) p=0.157
* =
Participate in ranger led activities I; 178' 16 22743 ggi ?gi i; 22 69; ((11?52)) t(3;5:) 0 022'334
. . . . N | 143 276 36.7 163 5.1 2.7 (1.07) *t(351) =2.033
Participate in citizen science projects S | 271 255 28.6 149 3.9 2.43 (1.15) p=0.043
Reserve/find horse group campsites N | 58.1 14 18.3 54 43 1.84 (1.16) t(339)=0.333
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Visitor Perceptions of Crowding & Experiential Detractions (Comparative Survey, Appendix B)”

Overall, visitors to THRO reported very low levels of crowding at all queried THRO locations. In
response to question 6b of the Comparative Questionnaire, the visitor reports for each area ranged
on a nine-point scale from ‘not crowded at all’ (1) to ‘extremely crowded (9), with a low mean
report of 1.11 on backcountry trails) to a high mean report of 2.11 at Cottonwood Campground.

These reported averages—and the other scores contained in Table 10—have relatively low and
stable standard deviations indicating that the visiting population largely agrees in their assessment
of ‘not crowded’ and ‘barely crowded’ during their THRO experience. Overall, these findings
suggest that crowding is not a current issue at the park according to visitors, and when crowding
does happen visitors perceive it occurring at a ‘low to moderately low’ level. Further details about
perceptions of crowding at specific locations in THRO will be addressed in the sections on people
at one time (PAOT) and vehicles at one time (VAOT) for specific areas of concern.

Slightly more crowding reported by 2017 visitors compared to 2001, specifically at the Medora
Visitor Center, North Unit Visitor Center, Pullouts by Prairie Dog Towns, Cottonwood
Campground, Juniper Campground, Caprock Coulee Nature Trail, the South Scenic Park Road,
and Buck Hill.

Question 5 of the Comparative Questionnaire asked visitors about additional issues that may
detract from their overall experience. While most queried issues were either not experienced by
visitors or did not detract at all from their experiences at THRO, several issues were identified by
a small percentage of visitors as serious or very serious detractions. These included a lack of
restrooms, poor rules/regulations clarity, too little directional signage, seeing development outside
THRO, and the potential for conflict with other visitors on park roads. These are identified in
Tables 11 and 12.

The tables in this section provide data from the 2017 distribution of the Comparative Survey in
alternating green-and-white rows. In the following section (Change in Perceptions of Detractions
to Experience) are tables with alternating brown-and-white rows that compare visitors’ response
patterns from the 2001 administration of the Comparative Survey with new data gathered in 2017.

7 These comparisons should be interpreted with caution because 2001 and 2017 differed in sampling and completion
methods, including sampling/intercept months, sampling locations, questionnaire completion medium, and question
completion timeframe.
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Table 10. Visitor opinions on crowding at various locations throughout the park, across all survey
locations. Listed as percent of sample. (Comparative Survey, Question 6b)

z 3
=] 5 <
3 3 2 < 3
3 ¢ & ¢ 2 35
o S 2 = = g Mean (SD)
s 5 2 T 9 & 3
o > < O =
(s._j > — 5 o @) E
g &% T 3 B =
o 3 = S e o =
Z M n = O > =%
SOUTH UNIT — o « ~ N =
Painted Canyon Visitor Center 50 23.1 16.7 10.2 0 0 0 1.87 (1.033)
Medora Visitor Center 51,1 167 222 89 0 0 1.1 1.94 (1.248)
Roosevelt's Maltese Cross Cabin 70  16.7 10 33 0 0 0 1.38 (.761)
Pullouts near Prairic Dog Townon | 543 5y ¢ 11 79 [ 37 o 08 | 1.77(1.042)
Johnson's Plateau
Cottonwood Campground 482 125 196 3.6 | 143 1.8 0 2.11 (1.508)
Peaceful Valley Ranch 86.7 11.1 0 2.2 0 0 0 1.2 (.610)
Scenic Loop Drive 61.1 214 122 4.6 0 0.8 0 1.6 (.838)
Jones Creek Trail 83.9 16.1 0 0 0 0 0 1.24 (.436)
Ridgeline Nature Trail 81 143 24 2.4 0 0 1.31 (.676)
Coal Vein Trail 87.9 9.1 3 0 0 0 1.2 (.5)
Buck Hill 655 155 103 34 1.7 34 0 1.55 (.968)
Wind Canyon Nature Trail 68.8 20.8 6.3 4.2 0 0 0 1.46 (.756)
Petrified Forest 792  16.7 0 0 0 42 0 1.06 (.243)
Backcountry Trails (Wilderness 773 136 45 0 0 0 45 1.33 (.617)
Trails)
Frontcountry Trails
e 80 133 0 0 0 6.7 0 1.4 (1.142)
NORTH UNIT
North Unit Visitor Center 68.1 8.5 8.5 0 149 0 0 1.73 (1.376)
JA“r‘:;’er Campground and Picnic 586 207 103 34 |69 0 0 133 (617)
Little Mo Nature Trail 90 10 0 0 0 0 0 1.1 (.316)
Caprock Coulee Nature Trail 72.7 6.1 9.1 3 6.1 3 0 1.73 (1.352)
Scenic Drive 68.8 25 42 2.1 0 0 0 1.42 (.765)
Oxbow Overlook 81.1 135 54 0 0 0 0 1.27 (.583)
River Bend Overlook 70.5 182 9.1 2.3 0 0 0 1.31 (.604)
Bac'kcountry Trails (Wilderness 889 11.1 0 0 0 0 0 111 (333)
Trails)
Frontcountry Trails
T 727 13.6 9.1 4.5 0 0 0 1.08 (.289)

ELKHORN UNIT

Elkhorn Ranch Site 88.9 0 0 11.1 0 0 0 ‘ 1.33 (1)
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Barely Crowded
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Figure 41: Average visitor opinion on crowding at various locations throughout the park, across all survey

locations. (Comparative Survey, Question 6b) Note: 1 = Not Crowded, 2
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Figure 42: Percent of visitors who felt crowded and the reason for that crowding at various locations
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throughout the park, across all survey locations (Comparative Survey, Question 6¢). South Unit percentages

are on the left side of the chart; North Unit on right side.



Theodore Roosevelt National Park Research Report 2016-2018

Table 11. Visitor opinions on detractions to their experience across all survey locations. Listed as
percent of sample (Comparative Survey, Question 5). Breakdown by park unit in Table 12 (next page).

Did

notat  Slightly Moderately Seriously se?ilglrl};l Did not
detract detracted detracted detracted de tracteﬁ experience

at all

Too few parking spaces at
pullouts and overlooks 60.1 9.6 8 0 0 22.3
along scenic drives

Too few parking spaces at

trailheads 57 10.5 5.8 0.6 0 26.2
Not enough restrooms 48.6 15.3 11.3 2.8 1.7 20.3
Congestion on park roads 62.2 13.4 3.5 0 0 20.9
Too little directional 542 | 162 5.6 11 11 218
signage on park trails

Too few parking spacesat | 5 7 | ¢4 4.1 0 0.6 233
visitor centers

Confus.lon about rules and 71 4 34 0 06 06 24
regulations

Restrooms not accessible 55 12.4 9.5 0.6 0 22.5
Congestion in the visitor 59 98 23 0.6 0 783
centers

Too little directional 612 | 118 5.3 0 0 21.8
signage on main park roads

SEEIBEREOIREUCTSLE | - g, 20.3 10.5 47 12 13.4
park boundaries

Congestion in the visitor 60 73 24 0 0.6 297

center parking lot

Too little signage on
wilderness or backcountry 50.3 11.6 1.7 0 0.6 35.8
trails in the park

Too few interpretative signs | 54.8 14.9 3 1.8 0.6 25
INJaris [iin Guiferie e 58.4 8.1 52 1.2 0 27.2
boundaries

Not enough ranger-led 54.7 7 12 0 0 37.2
activities

Conflicts with other visitors 50 99 47 0 12 343

on park roads
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Table 12a. Potential detractions to quality of visitors’ experience, by survey location. Listed as percent of sample (Comparative Survey, Question 5).

2z
o = 2
5.3 ¥R 3% i
) Q = Q =Q = Q 12
§ AT ©»T 2% @7 >3 Men (SD) t-test
— — N o < ')
. 1 12.1 1.22 (0. ==
Too few parking spaces at pullouts and overlooks along scenic drives N 788 ? 0 0 0.6) t(101:) 0 3(;88 48
S 77 13.3 9.7 0 0 1.35 (0.68) p=u
) . N 72 16 12 0 0 1.4 (0.71) t(125) = -0.907
Too few parking spaces at trailheads S 78.4 137 6.9 | 0 1.3 (0.64) p=0512
N 43.8 21.9 28.1 3.1 3.1 2 (1.08) *t(139) = 2.195
Not enough restrooms =
S 66.1 184  10.1 3.7 1.8 1.57 (0.95) p=0.03
C . « road N 77.8 22.2 0 0 0 1.22 (0.42) t(134) = -0.383
ongestion on park roads S | 789 156 55 0 0 1.27 (0.56) p=0.702
N 58.1 25.8 12.9 3.2 0 1.61 (0.84 =
Too little directional signage on park trails S 7.5 193 55 0.9 18 1.4 ((0.79)) t(lji) 0.216376
. . N 75 17.9 3.6 0 3.6 1.39 (0.88) t(101) =-0.848
Too fi k
oo few parking spaces at visitor centers S 28,5 58 Ja 0 0 117 (0.51) p=0.398
; ; N 90.3 9.7 0 0 0 1.1 (0.30) t(32.1)=1.272
Confusion about rules and regulations S 95 1 29 0 1 1 1.1(0.52) p=0213
Rest ¢ bl N 50 17.9 28.6 3.6 0 1.86 (0.97) t(131) =-0.013
estrooms not accessible S 767 15.5 78 0 0 1.31 (0.61) =099
Congestion in the visitor cent W) e s 0 0 0 1.13(0.34) | *((33.03)=2.83
ongestion in the visitor centers S 21 14 4 | 0 1.25 (0.58) = 0.008

*Note 3: *a p-value of less than 0.05, indicating statistical significance

(Continued on next page)
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(Continued from previous page)

Table 12b. Potential detractions to quality of visitors’ experience, by survey location. Listed as percent of sample (Comparative Survey, Question 5).

N
o = 3
S. =8 £8 %8 5§73
s 2% 2% 5% 38 23
9 = [ B = = E\ <
s 23 23 $3 53 3 =
g AT »T 2% % >3 t-test
- - o o = 0 Mean (SD)
N 85.7 10.7 3.6 0 1.18 (0.48 =
Too little directional signage on main park roads (0.48) t(59'4f) 1.392
S 762 162 7.6 0 1.31 (0.61) p=0.169
. : : N 50 28.1 15.6 6.3 0 1.78 (0.94) t(53.18) =-1.259
Seeing development outside park boundaries S 508 222 111 51 17 1.67 (0.98) p=0213
Congestion in the visitor center parking lot N 792 16.7 4.2 0 0 125(0.53) t(14_7) =0.59
S 87 8.7 3.3 0 1.1 1.2 (0.6) p =0.556
Too little signage on wilderness or backcountry trails in the park N (B 2 v v v 126 (0.45) t(109:) ; ;(;.3(384
S 79.6 15.9 34 0 1.1 1.27 (0.64) p=r
. o N 67.9 25 3.6 0 3.6 1.46 (0.88) t(124) = 0.668
Too few interpretative signs _
S 745 184 4.1 3.1 0 1.36 (0.71) p =0.505
N 91.7 8.3 0 0 0 1.08 (0.28 * =
Noise from outside park boundaries (0.28) t(96'9_1) 2.925
S 775 118 8.8 2 0 1.35 (0.73) p =10.004
Not enough ranger-led activities N 84.6 11.5 3.9 0 0 1.19 (0.49) t(106_)0=502.g35
S 87.8 11 1.2 0 0 1.13 (0.38) p=Y
N 80 8 12 0 0 1.32 (0.69) =_
Conflicts with other visitors on park roads UQ 1_) 0 7(;'215
S 75 17.1 5.7 0 2.3 1.38 (0.79) p=U.

*Note 4: *a p-value of less than 0.05, indicating statistical significance
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Table 13: Changes in visitor perceptions of crowding in South Unit from 2001 to 2017. Across all survey locations, listed as percent of sample.
Statistically significant differences highlighted and marked with *(p < 0.05).

SOUTH UNIT

Crowded

1) Not

2) Barely
Crowded

3) Slightly
Crowded

4) Moderately
Crowded

5) Crowded

6) Very

Crowded

7) Extremely
Crowded

Mean (SD)

t-test

Medora Visitor Center

: oo I
N

. o.
o;
—_

S =

Pullouts near Prairie Dog Town

N
DN —

Peaceful Valley Ranch

Jones Creek Trail

S
¢ S
o
S
o

w
N
—_

Coal Vein Trail

R )
N oo
S
(e}

Wind Canyon Nature Trail

Backcountry Trails (Wilderness Trails)

h
n

2001 74.2 16.4 3.9 2.3 1.6 0.8 0.8 1.46 (1.03)
2017 51.1 16.7 22.2 1.94 (1.17
2001 80.7 10.9 5 1.7 0.8 0 0.8 1.34 (0.89)
2017 543 22.8 11 7.9 3.1 0.8 1.86 (1.2)

2001
2017

78.6
86.7

10.7
11.1

2001 81.8 13.6
2017 83.9 16.1
2001 72.7 18.2
2017 87.9 9.1

2001

2001
2017

72.2
68.8

77.8
77.3

16.7
20.8

16.7
13.6

3.6
0

4.5

(=}

w
(e}

2.8
6.3

5.6
4.5

S O

S O
oS o

(=]
(=]

(=]
(=]

(=]
(=]

[\
(o)
N
oo

[e R e)

(=]

SO

SO

S

2.29 (1.53)

1.58 (1.32)

1.39 (0.88)
1.18 (0.54)
1.27 (0.62)
1.63 (0.95)
1.23 (0.53)
1.16 (0.37

1.42 (0.83)
1.15 (0.44)
1.29 (0.67)
1.71 (1.24)
1.56 (1.18)
1.46 (0.8

1.28 (0.58)
1.5 (1.34

*(174.93) = -3.15
=0.002

#(231.69) = -3.83
= 1.62x10*

t(39.68) = 1.17
=0.248

t(51)=0.533
=0.596

t(48.77) = 1.67
=0.102

t(82) = 0.45
=0.654

t(38) = 0.21
=0.515
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Table 14: Changes in visitor perceptions of crowding in North and Elkhorn Units from 2001 to 2017. Across all survey locations,
listed as percent of sample. Statistically significant differences highlighted and marked with *(p < 0.05).

Z 3
= = ke,
ER S z £
B 2 o © < O
< S = 2 2 >
= s S S - g = _ t-test
e = S g &) g @
> = 5 °
© S = S 5 > g 2
= 5 2 S = 3 = =
Z M 73 = O > o g
= a « = &~ & = =
NORTH UNIT
1.15 (0.49
1.85 (1.46)
* = -
Juniper Campground and Picnic Area 2001 86.6 7.5 3 1.5 0 1.5 0 1.25(0.8) pt(jg'(l)g% 221
2017 58.6 20.7 10.3 34 6.9 0 0 1.79 (1.21)

* =.
Caprock Coulee Nature Trail 2000 915 64 0 0 21 0 0 1.15 (0.63) p“jé'g;g 2.23

1.73 (1.4

864 114 L1 0o 0 LT [12073) | (123)=-029
Oxbow Overlook $L1 135 54 _ 124(055) | p=0772

ELKHORN UNIT
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Table 15: Changes in visitor perceptions of crowding in North and Elkhorn Units from 2001 to 2017. Across all survey locations,

listed as percent of sample. *p < 0.05

NORTH UNIT

1) Not Crowded

2) Barely Crowded

3) Slightly Crowded

4) Moderately Crowded

5) Crowded

6) Very Crowded

7) Extremely Crowded

Mean (SD)

t-test

|

Juniper Campground and Picnic Area

2001
2017

86.6
58.6

7.5
20.7

3
10.3

1.5
3.4

1.25 (0.8)
1.79 (1.21)

#(39.19) = -2.21
p=0.033

|

Caprock Coulee Nature Trail

2001
2017

91.5
72.7

6.4
6.1

9.1

1.15 (0.63)
1.73 (1.4)

*(41.04) = -2.23
p=0.032

(e}
—
—_

Oxbow Overlook

2001
2017

86.4
81.1

11.4
13.5

1.1
54

1.2 (0.73)
1.24 (0.55)

t(123) =-0.29
p=0.772

ELKHORN UNIT
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Table 16: Change in significance of potential detractions to visitor experience from 2001 to 2017. Across all survey location, listed
as percent of sample. Statistically significant differences highlighted and marked with *(p < 0.05).

Survey year

1) Did not at
detract

t-test

Too few parking spaces at trailheads

2001
2017

95.8
83.2

>
>3 g3 23 23
=95 S5 25 5 2
»n o = ?n o > 28 Mean
N I & [y
1.08 (0.43)
1.26 (0.59)
12 |3 0 0 1.07 (0.36)
105 |58 06 0 1.24 (0.58)

1.31 (0.77

#(285.29) = -3.21

p=0.001

Congestion on park roads

2001
2017

97.6
83.1

1.53 (0.92)
1.05 (0.32)
1.2 (0.48)

1.16 (0.51)

0.6
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#(299.51) = -3.51
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Too little directional signage on main park roads
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Congestion in the visitor center parking lot
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o
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o

Too few interpretative signs

w
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Not enough ranger-led activities

2001
2017

2001
2017

2001
2017

2001
2017

98.2
89

91.2
77.5

94
83

97.6
89.7

1.35 (0.74)
1.8 1.02 (0.13)
6.4 1.17 (0.54

(=)
(=)
(=)

3.5
12.4

(98]
(9]
—
[\

0.6 1.16 (0.59)
1.33 (0.97

1.8
11.8

w
(o)}
o
N
(=]

1.11 (0.45)
122 (0.53

(=)
(=)
(=)

2.4 1.02 (0.15)
7.3 1.15 (0.5

#(192.23) = -3.54
=0.001

#(331.83) = -2.45
p=0015

#(328.7) = -2.16
p=0.032

#(193.59) = -3.02
=0.003

2001 | 93.4 1.8 42 0.6 0 1.12 (0.48) *t(317.21)=-2.38
2017 | 79.8 14.9 0.6 1.26 (0.6 =0.018

2001 | 939 3.1 2.5 0.6 0 1.1(0.42) t(333)=0.13
2017 (919 7 1.2 0 0 1.09 (0.33) p=09

1.04 (0.24)
1.24 (0.65)
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Visitor Satisfaction with Services and Facilities (Management Survey, Appendix A)

Visitors are by and large satisfied with the aspects of their THRO experience. The majority of
survey respondents reported that they were either moderately satisfied or completely satisfied with
16 indicators of experience quality.

The vast majority of visitors reported being satisfied with park services. The average percentages
of these visit visitors expressing that they were ‘completely satisfied’ with services were as
follows:

e Park brochure, newspaper, and/or map — 53%
e Backcountry trail map and guide map —27%
National Geographic park map — 44%
Information and directional signs— 46%
Interpretative signs near trail heads— 39%
Ranger-led programs map — 47%

Assistance from park employees — 62%
Overall quality of services at the park — 50%

In regard to park facilities, the average percentage of survey respondents reporting being
‘completely satisfied’ were as follows:

Campgrounds — 55%

Trail conditions — 48%

Scenic road conditions — 63%

Visitor Center exhibits — 50%

Visitor Center book store — 37%

Picnic areas — 41%

Restrooms — 35%

Overall quality of facilities at the park —41%

Although overall, the majority of visitors reported satisfaction with these park features, the visitors
in the North Unit report slightly less satisfaction than South Unit visitors.

Changes in Visitor Satisfaction 2001-2017 (2001 Comparative Survey, Appendix B)

While numerous findings from the 2017 administration of the Management Survey are provided
in tables with alternating green-and-white rows, this section’s tables with alternating brown-and-
white rows compares response patterns from the 2001 administration of the Comparative Survey
with new data gathered in 2017.

Generally speaking, several of the metrics captured by the re-administration of the Comparative
Survey show statistically significant change between 2001 and 2017. Highlights from these
changes in visitors’ satisfaction at THRO include slight decreases in satisfaction with the VC
bookstore, restrooms, overall quality of services, and trail/directional signs. See Tables 17 and 18.
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Table 17: Visitor satisfaction with park services by survey location, represented as percent of sample (Management Survey, Question 7).

Note: Highest percentages other than 'Completely satisfied' are highlighted. N = North Unit, S = South Unit. *p < 0.05

el
S
> > LE _8 > >
2% 2% 2% 5E 2T £8 27
§E% 8% 3% £% 33 1% E%
= %) %) = A 9 =0 = =
S0% 25 ©s Zz bg =3 O3
N a e = o © = Mean (SD) t-test
Park Services
* =_
Park brochure, newspaper, and/or map N| 7 23 0 93 | 11.6 279 419 5.67 (1.73) t(57. 1_ 93) =-2.47
S| 17 2.5 0 1.7 58 231 653 6.38 (1.21) p=0.016
_ . N| 0 6.7 133 | 233 | 67 233 267 5.07 (1.66) *1(40.894) = -2.82
Backcountry trail map and guide _
S| o0 0 57 | 126 | 46 299 471 6.00 (1.25) p =0.007
; , N| 0 4 0 16 12 32 36 5.76 (1.33) £(116) = -1.543
National geographic park map -
S| 0 0 1.1 9.7 14 237 516 6.15 (1.06) p=0.126
. o _ N | 44 8.9 0 133 | 156 222 356 5.36 (1.80) *(59.651) = -2.78
Information and directional signs _
S 0 0.8 6.5 3.2 121 202 573 6.16 (1.23) p=10.007
L. . N 0 6.8 6.8 13.6 | 20.5 35 27.3 5.32 (1.52) *1(65.583) = -3.00
Interpretative signs near trail heads _
S 0 0.9 53 6.1 114 246 518 6.09 (1.22) p=10.004
N| 3.7 0 11.1 44 .4 0 14.8 25.9 4.85 (1.66) *1(42.646) = -2.81
Ranger-led programs _
S| 21 0 1.1 53 43 19.1  68.1 5.88 (1.25) p=0.008
: N| 53 2.6 53 26 | 132  21.1 50 5.79 (1.73) £(51.898) = -1.98
Assistance from park employees _
S| 21 0 1.1 53 43  19.1  68.1 6.39 (1.19) p=0.054
N | 44 22 22 44 | 11.1 444  31.1 5.73 (1.50 * =
Overall quality of services at the park (1.50) t(16_9) 331
S| 08 0.8 1.6 4 5.6 19 68.8 6.43 (1.09) p=0.001
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Table 18: Visitor satisfaction with park facilities by survey location, represented as percent of sample (Management Survey, Question 7)

Note.: Highest percentages other than 'Completely satisfied' are highlighted. N = North Unit, S = South Unit. *p < 0.05
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2h 2 = B8 2 2
29 T2 S 832 o 2
2% 8% 2% gE 23 E3 23
£ &5 ©E EBEE 22 g D¢ SE
2 €38 B =3 E.2 o2 B® E.Z
8§ 82 &2 D% BT =ZE S&E SF
9 (OGRS = 5 wnos Z 5 n H > % O »
= ™ e ~ o © = Mean (SD) t-test
Park Facilities
N | 45 0 4.5 18.2 227 227 273 5.32(1.55) *(79) = -2.99
Campgrounds _
S|0 0 0 15.3 6.8 153 627 6.25 (1.12) p=0.004
_ » N|O 2.9 2.9 5.7 171 314 40 5.91 (1.25) £(133) =-1.81
Trail conditions _
S|0 0 1 8 8 27 56 6.29 (0.99) p=0.073
, " N |23 23 6.8 4.5 23 205 614 6.09 (1.55) £(53.317) = -1.64
Scenic road conditions ~
S|o 0.8 1.6 1.6 5.5 244 66.1 6.50 (0.90) p=0.107
N|O 8.3 0 12.5 167 292 333 5.58 (1.50 * —.
Visitor Center exhibits (1.50) t(_26'673) 2.90
S|0 0 1 4 5.1 232 66.7 6.51 (0.85) p=10.007
N |48 9.5 0 28.6 4.8 286  23.8 5.00 (1.82 * _
Visitor Center book store (1.82) t(_25'857) 2
S|o 2.5 2.5 12.5 113 213 50 5.96 (1.33) p=0.031
. N|O 0 0 25 125 313 313 5.69 (1.20) t(64) = -0.74
Picnic areas _
S|0 0 4 18 8 18 52 5.96 (1.31) p =0.462
N | 2.7 5.4 108 | 10.8 2.7 405 27 5.35(1.70) t(137) =-1.36
Restrooms =
S |1 2.9 7.8 7.8 10.8 275 422 5.75 (1.49) p=0.177
N |23 23 0 18.6 163 372 233 5.49 (1.37 * — .
Overall quality of facilities at the park ( ) t(_54'863)_5 4.25
S|o0 0.8 0.8 4.1 1.6 333 593 6.44 (0.89) p=18.3x10
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Table 19: Changes in visitor satisfaction regarding park facilities from 2001 to 2017 across all survey locations, listed as percent of

sample. *p < 0.05

Park Facilities

Survey Year

1) Completely dissatisfied

2) Moderately dissatisfied

3) Slightly dissatisfied

4) Neither satisfied / dissatisfied

5) Slightly satisfied

6) Moderate satisfied

7) Completely satisfied

Mean (SD)

t-test

Trail conditions

2001
2017

0.8

24
0.7

4.9
1.5

N oo
N

9.8
10.3

24.4
27.9

52
52.2

6.02 (1.38)
6.2 (1.07)

t(257)=-1.14
p=0254

Visitor Center exhibits

Picnic areas

Overall quality of facilities at the park

2001
2017

2001
2017

2001
2017

0.8

oo
o »

12.7
19.7

1.4
7.8

3
7.3

6.3
9.1

3.8
54

253
242

19
21.2

26.9
34.1

66.7
60.5

532
47

65.4
50.3

6.48 (1)
6.33 (1.07)

5.89 (1.55)
5.89 (1.28)

6.5 (0.94)
6.2 (1.11)

t(320) = 1.32
p=0.189

t( 143) = -0.03
p=0973

#(325.14) = 2.76
p =0.006
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Table 20: Changes in visitor satisfaction regarding park services from 2001-2017 across survey locations, listed as percent of sample. *p<0.05

Park Services

Backcountry trail map and guide

Interpretative signs near trail heads

Survey Year

2001
2017

2001
2017

1) Completely dissatisfied

1.5
0

2) Moderately dissatisfied

0.7
2.5

3) Slightly dissatisfied

5.8
5.7

4) Neither satisfied / dissatisfied

15.3

10.9
8.2

5) Slightly satisfied

8.2
5.1

8
13.8

6) Moderate satisfied

259
28

21.2
24.5

7) Completely satisfied

47.1
42.4

51.8
453

Mean (SD)

5.84 (1.57)
5.77 (1.42)

5.94 (1.43)

5.88 (1.35)

t-test

t(201)=0.3
p=0.762

£(294) = 0.38
p=0.706

Assistance from park employees

2001
2017

5.2
4.5

2.9
6.8

13.3
19.5

75.1
63.2

6.46 (1.25)
6.23 (1.39)

t(304) = 1.53
p=0.127
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Figure 41. Changes in the percentage of visitors who felt crowded—due to people, vehicles, horses, or ‘other’—from 2001 to 2017, across all survey

locations. Note: Labels of "2017" represent the 2017 responses for the previous label, which displays the 2001 responses.
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Aspects of the park that visitors think NPS should change or not change

Clarifying their desires through Questions 4 and 5 of the Indicators Survey, 11% of visitors stated
that addition of bathrooms and 8% reported the addition of signage at the top of their list of
improvements. The top things that visitors did not want to change were the ruggedness of THRO’s
landscape (36%) and the accessibility of the park (9%); 36%-46% of visitors request no change.
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Figure 42. What visitors would like the NPS to change, across all survey locations. (Indicators Survey,
Question 4)
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Figure 43. What visitors would like NPS not to change, across all survey locations (Indicators Survey,
Question 5).
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Visitor Opinions About Potential Management Actions (Questionnaire in Appendix A)

As a result of a meeting in 2017, park managers and researchers generated a list of potential
management actions to enhance visitor services and experience quality. These potential actions
were listed in the Management Questionnaire and visitors were asked to rank their level of
opposition or support for each potential action. In addition, visitors were asked to identify their
top five actions well as single most preferred action.

In Question 4 of the Management Survey, visitors quantified their support for various management
actions at THRO. In terms of maintaining and improving the aesthetic experience in THRO, 49%
of visitors attested to strong support for maintaining the size of horse herds and 43% support for
maintaining the size of longhorn herds. Working with developers adjacent to the park to reduce
visual impacts in the park garnered the support of 42% of visitors, including through the use of
visual buffers to screen development, which an average of 33% of respondents strongly supported.

More short-length hiking trails at THRO had the support of 42% of visitors support followed
closely by support for increasing the number of backcountry or wilderness trails (35%). The
availability of more ranger-led programs received support from 41% of visitors, and slightly more
visitors (45%) support the provision more information for things to see and do in the area.

In terms of infrastructure, 38% of respondents supported improving accessibility of park facilities
and 31% of visitors support creating new or increased size of roadside pullouts as well as additional
spaces at pullouts and parking areas. Support for constructing a permanent visitor center in the
North Unit was suggested by 35% of respondents, as well as the improvement of campground
restrooms (41%) and overall construction of more restroom facilities in the park (36%). Only one
potential management action—creating new roadside pullouts and parking areas—showed a
statistically significant difference between North Unit and South Unit respondents.

Visitor preferences will be discussed in the next section, Visitor Preferences for Improvements at
THRO, wherein the assignment of preference points to specific management actions is broken
down according to responses from North and South Unit visitors. All of the aforementioned
responses are visible in Table 21, and additionally broken down by park unit in Table 22a and 22b.

In regard to changes in visitors’ support for various management actions, the 2017 administration
of the 2001 Comparative Survey revealed large increases in support across the actions (see Table
23). The most substantial of these changes were in regard to the provision of more information for
visitors about things to see and do in the area, more short hiking trails, more ranger-led programs,
more restroom facilities, and more parking spaces at pullouts and parking areas along scenic
drives.

While responses from the 2017 Management Survey are provided in tables with alternating green-
and-white rows, comparisons of visitor responses from the 2017 administration of the Comparative
Survey of are provide in table with alternating brown-and-white rows. All of these response
patterns are consistent with those in the Management Survey.
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Table 21. Visitor opinions on possible management actions across all units, listed as percent of sample
(Management Survey, Question 4). Note: The highest value in each row has been highlighted
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A @) c% o Z S c% % c% A
= ~ ) = o ) =~
Maintain the herd of longhorn steers in the North | | |
& 125 3.25 4.49 9.61 3.25 4332  35.08

Unit of the park
Maintain the herd of horses in the S. Unit of park | 0.52  2.19 1.67 6.58 6.05 3392  49.16

Increase size of roadside pullouts and parking
areas

Create new roadside pullouts and parking areas 2.61 633 6.93 27.64 @ 13.87 3035 12.26

‘ 1.02 691 579 | 2642 @ 1433 30.69 14.84

Construct a permanent visitor center in N. Unit ‘ 0.00 3.61 1.86 | 2747 @ 14.67 3539 17.11

Improve existing restroom facilities at park

0.56 3.02 123 | 26.17 @ 11.86 41.05 16.11
campgrounds

Use buffers to screen outside development such
as oil & gas site sand cell phone towers

Reduce maximum trailer length at campgrounds 1.35 9.23 726 | 47.97 8.61 20.42 5.29

Increase the maximum trailer length at
campgrounds

2.13 427 427 | 2236 7.42 2927  30.28

7.15 11.71 11.71 @ 53.88 = 5.18 7.15 3.21

Work with developers adjacent to the park to

. . . 2.17 434 3.82 19.52 = 7.64 4184 20.66
reduce visual impacts in the park

Provide more information for visitors about

s i sz A Gl i fhe £res 0.00 1.63 1.63 18.28 ' 17.77 44.64 16.14

Increase the number of backcountry trails
(Wilderness trails)

Provide more short hiking trails 0.00 0.00 3.24 19.62 @ 1420 42.07 20.77
Provide more ranger-led programs 1.05 0.53 1.05 @ 2648 1656 4146 12.66
0.52 1.66 488 | 2285 1745 3645 1630

0.55 232 232 2428 1501 34.66 20.75

Provide more restroom facilities

Provide more parking spaces at pullouts and

. S 2.12 4.5 424 | 29.60 1848 31.21 9.49
parking areas along scenic drives

Expand campgrounds loop by creating additional

. ‘ 191 443 6.34 36.12 | 12.68  26.56 12.08
camping Spots

Install water, sewer, and electrical hookups in

578 12,15 12.76 | 23.59 @ 12.76  22.86 10.23
campgrounds

Provide running water and showers at restroom

i ‘ 3.02 731 4.87 | 2030 @ 19.03 2947 16.01
facilities at campgrounds

Create new reserved group campgrounds 3.89  7.90 7.90 3990 @ 1242  19.57 8.53

Improve accessibility at existing park facilities ‘ 1.19 1.19 4.02 | 32.03 @ 16.61 3431 10.86

Expand existing campgrounds by providing larger

loops, larger pull-offs, and additional RV sites 2.60 829 12.13 e 17.95 19.93 10.89
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Table 21a. Visitor opinions on possible management actions by survey location, listed as percent of sample (Management Survey, Question 4).
Note: The highest value in each row has been highlighted
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A =& - 2 @ @ S Mean (SD) t-test
Maintain the herd of longhorn steers in N. Unit N |24 24 7.3 14.6 24 26.8 43.9 5.68 (1.63) t(59.55) =-0.536
of the park S 09 35 35 7.8 35 496 31.3 5.83 (1.32) p=0.59%4
Maintain the herd of horses in the South Unitof = N = 2.1 2.1 0 4.3 149 298 46.8 6.04 (1.30) t(180) =-0.591
the park S 22 22 1 74 3 35.6 49.6  6.16(1.67) p=0.555
Increase size of roadside pullouts and parking NI 2 82 2 347 | 102 224 20.4 4.92 (1.61) t(186) =-0.361
areas .S 07 65 65 237 | 158 338 129 | 501(144) | p=0.719
Creat dside pull d parki N 8 8 6 30 14 24 10 4.46 (1.72) *t(185) = -2.146
reate new roadside pullouts and parking areas | g 07 57 73| 27 | 139 328 131 4.99(1.42) p=0.033
Construct a permanent visitor center at the North | N = 0 4 4 24 16 26 26 5.34 (1.41) t(161) = 0.381
Unit .S 0 3.5 0.9 | 283 142  39.8 13.3 . 5.26(1.23) p=0.704
Improve existing restroom facilities at park N 22 43 22 13 15.2 50 13 5.37(1.37) t(166) = 0.226
campgrounds S 0 2.5 0.8 31.1 10.7  37.7 17.2 5.32(1.24) p=0.822
Use buffers to screen outside developmentsuch ~ N = 0 4.1 2 224 | l63 184 36.7 5.53 (1.44) t(185) = 0.834
as oil & gas sites & cell phone towers S 29 43 51 | 225 | 43 33 27.5 5.31(1.63) p=0.406
. . N 24 95 95| 548 | 95 95 48  407(1.28) {(150) = -1.611
Reduce maximum trailer length at campgrounds 1 ¢ ' 9 91 64 | 455 | 82 245 5.5 4.46 (1.37) p=0.109
Increase the maximum trailer length at N 93 47 14 5.8 7 7 2.3 3.77(1.31) t(152) =0.231
campgrounds S 63 144 10.8 532 4.5 7.2 3.6 3.71 (1.36) p=0.818
Work with developers adjacent to the park to N 63 42 42 188 | 21 354 29.2 5.29 (1.80) t(67.50) = -0.198
reduce visual impacts in the park S 0.7 4.4 37 20 96 44 .4 17 5.35(1.37) p=0.844
Provide more information for visitors about N 0 0 0 18 16 50 16 5.64(0.96) t(183) = 0.944
things to see and do in the area S 0 22 22| 178 | 185 43 16.3 5.47 (1.16) p=0.346

(Co;%tinued on next page)
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Table 22b. Visitor opinions on possible management actions, listed as percent of sample (Management Survey, Question 4). Note: The
highest value in each row has been highlighted. Continued from previous page.
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3 = <) poy F o < < Mean (SD) t-test
Increase the number of backcountry trails N 2.1 2.1 4.2 25 16.7 333 16.7 5.19 (1.39) t(170) =-1.198
(Wilderness trails) S| 0 24 16 242 145 347 226 | 545(1.26) P~ 0233
Provide more short hiking trails N 0 0 2 22 20 44 12 5.42 (1.03) t(181_) =-1.139
S0 0 38 | 188 | 12 414 241 563(1.15) | p=0256
more rancer-led brograms N 2.1 2.1 0 31.3 18.8 354 10.4 5.10(1.28) = t(178)=-1.557
serea pros S 08 0 15 242 159 439 136 | 541(112)  p=0.121
Provide more restroom facilities N 22 2.2 2.2 10.9 174 56.5 8.7 5.43 (1.22) t(182) =0.875
.S 0 1.4 58 | 268 | 174 29.7 18.8 525(1.28) . p=0.383
Provide more parking spaces at pullouts and N 4.2 4.2 2.1 333 16.7 37.5 2.1 4.75(1.38) = t(186)=-0.972
parking areas along scenic drives S 0.7 5 5 286 193 293 12.1 4.97 (1.36) p=0.332
Expand campgrounds loop by creating additional | N 44 4.4 6.7 26.7 244  26.7 6.7 4.69 (1.46) t(155)=-0.78
camping spots | S 0.9 3.6 63 402 = 8 26.8 14.3 4.88(1.40) p=0437
Install water, sewer, and electrical hookups in N | 93 9.3 14 233 209 186 4.7 4.12(1.67) = (154)=-1.151
campgrounds S 35 133 124 239 97 248 12.4 4.47 (1.73) p=0252
Provide running water and showers at restroom N 6.5 4.3 4.3 8.7 304 304 15.2 5.04 (1.63) t(160) = 0.255
facilities at campgrounds S 0.9 8.6 5.2 25 | 147 293 16.4 497(1.53) | p=0.799
N 9.8 9.8 7.3 39 9.8 22 2.4 4.05 (1.61) t(151) =-1.855
Create new reserved group campgrounds _
S 18 7.1 8 | 402 134 188 10.7 4.55(1.44) P =0.066
et .. " N 4.4 0 2.2 33.3 222 244 13.3 4.96 (140) | t(173)=-0.778
Improve accessibility at existing park facilities |s 0 15 46 | 315 | 146 377 10 512(119) | p=0437
Expand existing campgrounds by providing N | 73 49 146 244 195 22 73 | 439(1.63)  (153)=-0.841
larger loops, larger pull-offs, and additional RV 0401
sites S 0 9.6 11.4 29.8 17.5 193 12.3 4.62 (1.48) p=r
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Table 23: Changes in support for potential management actions from 2001 to 2017 across all survey locations, listed as percent of sample.
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~ Py % By BS 3§ E 2%
5 £& & E& TL EE & ¢£&
5 a ca 25 o 5 =
g no O wg Zg 03z n 7 3
C/:J = < o o o o = Mean (SD) t-test
Maintain the herd of longhorn steers in the North | 2001 | 0.5 0 38 18.6 | 30.6 142 322 |55(1.27) | *338)=-2.07
Unit of the park 2017 |13 33 45 9.6 33 433 351 |5.8(1.4) p=0.039
Maintain the herd of horses in the South Unit of the | 2001 | 0.5 0 0 9.5 28.6 17.5 439 5.94 (1.11) t(370) = -1.67
park 2017 |05 22 17 |66 |61 33.9 492 | 6.14(1.2) | p=0.096
Use buffers to screen outside development such as | 2001 | 3.2 27 5.9 209 | 187 86  40.1 5.35(1.67) | t(373)=-0.15
oil & gas site sand cell phone towers 2017 |21 43 43 [224 |74 293 303 |538(1.58) |p=0883
_ _ 2001 | 6 0.6 48 |47 151 78 187 |463(154) | (316)=1.66
Reduce maximum trailer length at campgrounds 2017 |14 92 73 |48 |86 204 53 |436(135) |p=0.097
Work with developers adjacent to the park to reduce | 2001 | 2.2 05 16 167 1296 134 36 5.55(1.38) | t(368)=1.42
KIS RRC R S 2017 |22 43 38 195 |76 418 207 |5.34(1.49) |P 0158
Provide more information for visitors about things to 2001 | 0.5 0.5 0.5 28.1 46.9 7.3 16.1 5.07 (1.07) *t(374.35)=-3.89
see and do in the area 2017 |0 16 16 |183 |178 446 161 |551(1L.11) |p=117x10"
2001 |06 1.1 6.1 182 |31.8 149 21 522(1.29) | « _
Provide more short hiking trails t(_35 1)=-2.73
2017 | O 0 34 196 | 142 421 208 |5.57(1.12) | p=0.007
provid W 2001 |0 06 3.5 |465 |326 76 93 4.71(1.03) | (348.15) = -5.26
Tovide more raiger-led programs 2017 |11 05 1.1 |265 |166 415 127 |532(1.17) | p=2.52x10"
N oo facilit 2000 [ 13 0 57 |[348 |43 82 7 471(1.03) | *¢(339.12) = -4.71
FOVICE MOTE TESHOOM TaCIites 2017 |05 1.7 49 229 |175 365 163 |529(1.26) | p=4x10¢
Provide more parking spaces at pullouts and parking | 2001 | 3.3 1.7 94 37.9 31.1 5.6 11.1 4.53 (1.31) | *t(367)=-2.6
areas along scenic drives 2017 |21 48 42 |296 |185 312 95 4.89(1.39) | »=0.01
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Visitor Preferences for Improvements at THRO

Question 5 of the Management Survey asked visitors to allocate 100 “preference points” for the
potential expansion or creation of various elements within Theodore Roosevelt National Park.
Visitors could assign 100 points to one item and zero to all the others, or assign 50 points to one,
25 to another, and 25 to yet another, so long as the total did not exceed 100 points. In the Figure
43 below, each pair of bars represents one specific action to which visitors assigned preference
points. Each bar shows the average number of points given from North or South Unit responses.

For the most part, North and South Unit visitors assigned the same average number of points to
each action item. Visitors assigned and average of 50 preferences points for the construction of a
visitor center in the North Unit. On average, one quarter of preference points went toward each of
improving accessibility of park facilities, improving campgrounds, and opposition to all
expansion. To a slightly lesser degree, visitors preferred expanding campgrounds through both the
creation of new reserved group sites as well as providing larger loops, pull-offs, and RV sites.
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Legend
1. Expand existing campgrounds w/ larger loops/pull-offs, & add’l RV sites
2. Create new reserved group campgrounds
3. Install water, sewer, and electrical hookups in campgrounds
4. Improve accessibility at existing park facilities
5. Construct a permanent visitor center at the North Unit
6. Oppose all expansion

Figure 43. Visitor allocation of 100 preference points to possible park expansions, by survey location.
(Management Survey, Question 5) Note: N = North Unit, S = South Unit, number corresponds to action
item in legend.
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Question 6 of the Management Survey asked visitors to choose specifically from the six potential
management actions in Figure 44, with the assumption that only one would be implemented. The
chart below summarizes visitor preferences if given one hypothetical choice for improvements to
THRO. Of all Management Survey respondents:

14% preferred expanding campgrounds

10% preferred creating new group sites

16% chose installing new hookups in campgrounds
15% preferred improving facility accessibility

24% preferred a new visitor center for the North Unit
21% opposed all expansion in THRO

These percentages are broken down by North and South Unit visitor responses in Figure 45 on the
following page.

ffs, and RV sites

Figure 44. Visitor preference if only one expansion project were to be chosen, across all survey locations
(Management Survey, Question 6).
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Figure 45. Visitor preference if only one expansion project were to be chosen, by survey location
(Management Survey, Question 6)
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Visitor Opinions of Technology (Survey) (Questionnaire in Appendix D)

The Technology Survey asked visitors numerous questions about their use of devices and apps
both at THRO and in their general lives. Visitors’ responses to these questions were evenly
distributed across a 5-point Likert scale of ‘strong disagreement’ to ‘strong agreement.’

In regard to Question 2 of the Technology Survey, the majority of visitors reported that their
‘attitudes toward mobile devices,” ranged from neutral position to strong agreement with each of
the question parameters. Notably among these were agreement that:

e Mobile devices enhance my personal life — 85% agreement

e Mobile devices help me connect with friends and family — 93% agreement

e Mobile devices enhance my work life — 87% agreement

Mobile devices enable me to stay connected to work wherever I am — 63% agreement
Staying connected to work allows me more time away from the office — 40% agreement
Mobile devices enhance my outdoor experiences — 47% agreement

I use mobile devices to search for info about my outdoor experiences — 84% agreement
I like being constantly connected — 33% agreement

Constant connection decreases my enjoyment of outdoor experiences — 47% agreement
devices distract me from immersing myself in an outdoor experience — 55% agreement

In regard to Question 3 of the Technology Survey, the majority of visitors reported that the
‘influence of mobile devices’ ranged a neutral position to strong disagreement with each of the
questions parameters, with a couple of exceptions. Notably among these were:

e Mobile devices improved my experiences at Theodore Roosevelt NP — 46% agreement

e Using mobile devices will help me share my experiences at Theodore Roosevelt NP with
family and friends — 83% agreement

e [ was able to spend more time at Theodore Roosevelt NP today because I was able to be
connected to work during my visit — 56% disagreement

e Mobile devices detract from my experiences at Theodore Roosevelt NP — 44%
disagreement

e [ was distracted because I felt connected to work — 58% disagreement

e Mobile devices distracted me from immersing myself in my experiences at Theodore
Roosevelt NP — 50% disagreement (28% neutral)

e Mobile devices prevent me from feeling disconnected — 39% disagreement (27% neutral)

e [t is annoying seeing people using their mobile devices at Theodore Roosevelt NP — 33%
disagreement (36% neutral)

Question 5 of the Technology Survey asked visitors to rank the reasons they used mobile devices,
from most important to least important. Visitors reported that the most important reasons were to
use their device as a camera (42% of respondents), and to feel safe (43% of respondents). The least
important reasons were sharing important moments during their visit (24%) and to find local
restaurants and businesses (46%). Concerning connectivity via cellular network or Wi-Fi
(Question 4), visitors reported that both were important, but cell service was regarded as more
important park-wide than Wi-Fi, being more important when in buildings. See Tables 24-27.
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Table 24. Visitor attitudes towards mobile devices by survey location, represented as percent of sample.
(Technology Survey, Question 2) Note: N = North Unit, S = South Unit. *p < 0.05. Highest percentages are

highlighted.

5]

o 3

3 E

2 3 = 2

) = 5

§ ) A z < ?»  Mean (SD)  t-test
— - N - = @

Mobile devices enhance my N |0 35 |35 544 38.6 4.28 (0.70) *t(246) = 2.264
personal life S |21 73 |13.6 |455 314 |3.97(097) |p=0.024
Mobile devices help me connect N 10 1.8 | 8.8 35.1 544 4.42(0.73) t(246) = -0.455
with friends and family S |16 1 1.6 | 403 555 |447(0.73) |p=0650
Mobile devices enhance my N 10 1.8 1309 32.7 s 4.00 (0.86) t(115.836) =1.471
work life S |68 4.7 | 237 | 321 32.6 3.79 (1.15) | p=0.144
Mobile devices enable me to | N | 5.5 1.8 | 327 | 345 25.5 3.72 (1.04) {242) = -0.579
stay connected to  work ~ 0563 ’
wherever [ am S |63 32 | 254 | 31.7 333 3.83(1.12) P~V
Staying connected to work | N | 7.1 89 429 214 196 |338(L12) | 943)=1 082
allows me more time away from — 0281 ’
the office S 13.8 138 344 |18 20.1 3.17 (1.29) p=
Mobile devices enhance my N 1123 158|228 | 281 211 3.30 (1.31) t(246) = 0.703
outdoor experiences S |157 162|236 |257 188 |3.16(1.34) |p=0483
I use mobile devices to search | N | 1.8 0 7 43.9 474 | 4.35(0.77) %1(245) = 2.201
for information about my =~ 0.029 ’
outdoor experiences S 5.3 5.3 11.1 40 38.4 4.01 (1.09) p ’
I like being constantly N |14 17.57 31.6 122.8 14 3.05 (1.26) t(245)=1.524
connected S |205 268|232 |158 13.7 |275(1.32) |p=0.129
Being constantly connected | N | 10.5 15.8 | 33.3 19.3 21.1 3.25(1.26) 1(246) = -0.723
decreases my enjoyment of ~0 471- '
outdoor experiences S 13.1 11522 30.4 23 339(1.31) |PTY
Moblle flev1ces d1s§ract me from | N | 123 17.5 | 19.3 19.3 31.6 3.40(1.41) {(244) = -0.071
immersing myself in an outdoor ~ 0945
experience S 132  11.6 | 20.1 | 30.2 24.9 342(133) |(PTY
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Table 25: Influence of mobile devices on visitors by survey location, represented as percent of sample
(Technology Survey, Question 3). Note: N = North Unit, S = South Unit. Highest frequencies are highlighted.
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S &
2 3 = 2
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S E 2 3 =
§ 4 A = < n Mean (SD) t-test
— = Q - = &«
experiences at Theodore - )
Roosevelt NP S | 132 95 | 384|263 126 3.16(1.171) p=0.021
me share my experiences at t(246) = 0.672
Theodore Roosevelt NP with S 37 3.7 | 141 | 366 419 | 4.09(1.016) p=0.502
family and friends ’ ’ ’ ’ ' ' i
I wTa; akzile tolipend mlorl\eI It)ime N (339 179|339 | 3.6 10.7 | 2.39(1.289)
at Theodore Roosevelt _
today because I was able to be t(24i) 0_ 27;10
connected to work during my S 395 10 | 395 | 68 42 | 226(1.175) P
visit
Mobile devices detract from N | 228 24,6 | 368 | 53 10.5 2.56 (1.21) 1(246) = -0.440
my experiences at Theodore ~06 6.1
Roosevelt NP S 22 17.8 | 41.4 12 6.8 2.64 (1.152) p=0
I was distracted because I felt N (436 164|236 | 9.1 7.3 2.2(1.297) t(76.14) = 0.244
connected to work S | 376 185|376 | 37 26 | 2.15(1.058) p=0.808
Mobile devices distracted me N | 281 228 | 246 | 193 53 2.51(1.241)
from immersing myself in my t(245) =0.193
experiences at Theodore S | 284 205|311 | 153 47 | 2.47(1.189) = LT
Roosevelt NP
Mobile devices prevented me N 232 179 | 321 | 196 71 2.7(1.235) t(244) =-0.42
from feeling disconnected S [205 147 [ 411 | 142 95 | 2.77(1.202) p=0.675
It is annoying seeing people N | 255 9.1 | 364|236 55 | 2.75(1.236) 1(244) = -1.108
using their mobile devices at P 269
Hlisedios oospel i S | 173 152|361 | 173 141 | 2.96(1.26)
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Table 23: Visitor ranking of reasons for using mobile devices in the park by survey location, listed
as percent of sample (Technology Survey, Question 5). Highest percentages are highlighted.

1) Most
important
6) Least
important

2) 3) @ ©®
269 77 154 231
115 169 235 191 18
365 308 25 58 19
464 279 131 77 22 27 | 1.99(1.24)
1.9 58 231 212 212 269 | 435(1.36) | t(233)=1.423
55 126 208 18 224 208 | 402(1.51) | P=0156

288 135 9.6 154 173 154 | 3.25(1.88) | 1%(233)=-0.14
25.1 175 82 197 115 18 | 3.29(1.84) p=0.892

13.5 17.3 25 19.2  21.2 3.8 | 3.29(1.43) | t(233)=-0.96

Mean (SD) t-test
3.19 (1.68) | t(233)=-1.18
3.48 (1.52) p=0.239

2.06 (1.02) | t(233)=0.334
p=0.737

._‘
et
to

To stay connected to
friends/family

—_
o

To use as a camera

Sharing important
moments during my visit

To feel safe

To get information about

places I am visiting 93 202 213 137 306 49 | 3510146 | P=0337
To find local businesses/ 0 58 9.6 231 154 462 | 487(1.27) | ¢233)=0.73
restaurants I might want = 0.466

v Z |vn Z | Z|wnn Z |lvn Z |v» Z | Location

to visit 22 49 131 219 153 426 | 471(1.37)

Table 27. Visitor preferences for WiFi access by survey location, represented as percent of sample
(Technology Survey, Question 4).
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S = 8 @ -~ @
N | 21.8 182 | 345 25.5 0 264(1.1) | % _.
WiFi in all buildings 1243) =-2.542
S 126 195 | 23.7 342 10 3.09 (1.2) p=0.012
WiFi in all N | 173 346 | 23.1 212 3.8 26(L13) | wy235)=2.674
GBI S | 146 146 | 265 | 357 86 | 3.09(1.97) =
N | 308 269 | 212 212 0 2.33(1.13)
. . t(237) =-1.187
WiFi park-wide i
257 267 | 209 19.8 7 2.56 (1.26) p=0.236
N | 135 192 | 192 365 115 | 313(125) | wy036)=-3.062
Cell service park-wide -0 OOé
S 59 113 | 151 43 247 | 3.69(1.14) =1
N | 94 189 | 226 34 151 | 3.26(1.21
Cell service park-wide ( ) t(238) =-1.586
inall national parks | g | 96 102 | 182 | 38 241 | 3.57(1.23) p=0.114
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Visitors’ relationship with nature

Question 6 of the Technology Survey also asked visitors about nature and outdoor experiences to
possibly help understand the relationship between their technology use and how they identify with
the natural world. The majority of respondents report enjoying the outdoors, having an affinity
for remote areas, and being very aware of environmental issues. While the scale for each item
making up this question ranged from ‘strongly agree’ to ‘strongly disagree,” visitors to THRO
consistently reported evidence of a strong relationship with the natural world. Of particular
relevance in this regard are the following average percentages of visitors’ responses to the items
queried by Question 6:

I enjoy being outdoors, even in unpleasant weather — 74% agreement

My ideal vacation spot would be a remote, wilderness area — 71% agreement
I always think about how my actions affect the environment — 93% agreement
I am very aware of environmental issues — 91% agreement

I take notice of wildlife wherever I am — 97% agreement

I don’t often go out in nature — 81% disagreement

I am not separate from nature, but a part of nature — 75% agreement

The thought of being deep in the woods, away from civilization, is frightening — 73%
disagreement

My feelings about nature do not affect how I live my life — 66% disagreement
e My relationship to nature is an important part of who I am — 77% agreement

Mobile Device App Use at THRO

Question 7 of the Technology Survey asked visitors about their app use—including NPS apps—
as well as their use of social media. An average of 52% of visitors reported being aware that several
National Park sites have mobile apps, and 34% reported having downloaded them. Of these
visitors, 49% reported using the mobile app before coming to THRO, and 39% during their park
visit. Following their visit, 75% of visitors reported that they planned to use a NPS app, and 69%
predicted accessing THRO websites after their park visit.

Regarding the frequency of NPS app use, 27% of respondents said that they used the app once a
day, 17% once a week, 24% once a month, and 64% only one time ever. During their visit,
however, 9% reported using the app more than once an hour, 29% once per hour, 9% every two
hours, and 52% only once.

The vast majority of respondents reported using Facebook (68%), followed by Instagram (12%)
and Twitter (6%). Visitors used Facebook—70% of whom used Facebook for accessing park
information—as well as Snapchat and Instagram while visiting THRO. Of these social media
apps/sites, 91% of visitors reported using them at least once daily, and 9% only once weekly. Of
their preferred social media, 80% reported using it only once during their visit and 10% reported
twice per hour, with another 10% once per two hours. One-quarter of respondents reported not
using social media at all.
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Table 28: Visitor agreement about nature and outdoor experiences by survey location, represented as
percent of sample (Technology Survey, Question 6). Note: N = North Unit, S = South Unit. Highest
frequencies are highlighted.
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I enjoy being outdoors, N | 54 10.7] 125 48.2 233 3.73 (1.1) 1242) = 0917
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my actions affect the ~0 87.1
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I don’t often go out in t(240) =-0.216
nature S | 532 274 118 6.5 1.1 | 1.75(0.97) p=083
N | 55 55| 109 364 41.8 | 4.04(1.12)
I am not separate from t(241)=0.414
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. N | 41.1 321 | 125 8.9 5.4 2.05(1.18
The thought of being deep (1.18) 1(241) = 0.726
in the woods, away from 204 6'9
civilization, is frightening | S | 48.7 225 | 17.6 9.6 1.6 1.93 (1.09) p=7
My feelings about nature N | 339 321 179 12.5 3.6 2.2 (1.15) (242) = 0.175
do not affect how I live Z08 6'2
my life S | 383 282 17 11.7 4.8 2.16 (1.2) p=0.
My relationship tonature | N | 54 54 | 7.1 32.1 50 4.16 (1.13) 1(242) = 0.186
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Figure 46. Visitor use of NPS apps by survey location. (Technology Survey, Question 7)
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Figure 48. Frequency of visitor use of NPS apps during their visit, by survey location. Technology Survey,
Question 7)
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Figure 19: Visitor use of social media sites, by survey location. (Technology Survey, Question 8)
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Figure 50. Minimum frequency at which visitors use their preferred social media, by survey location.
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Figure 51. Visitor-preferred social media during their visit, by survey location. (Technology Survey,
Question 9)
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Figure 52. Frequency at which visitors used their preferred social media during their visit, by survey
location (Technology Survey, Question 9).
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Figure 53. Visitor-preferred social media for park information, by survey location. (Technology Survey,
Question 10).
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Figure 54. Frequency at which visitors used their preferred social media for park information, by survey
location (Technology Survey, Question 10).
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Threshold for Human Structures on the Landscape

Informed by management, park documents, and conversations with visitors, the amount of Human
Structures on the Landscape (HSOL) was selected as a primary element pertaining to the quality
of a visit (i.e., indicator of quality) to THRO. Consequently, the research team evaluated visitors’
desired conditions for HSOL at THRO to understand the conditions that visitors deem a) the
minimally acceptable condition (i.e., threshold), b) when management action should take place
(i.e., management action), and ¢) when they might not return to the site because of conditions (i.e.,
displacement).

These desired conditions, or visitor norms, were revealed through survey responses to a photo
panel of digitally manipulated images that show from zero (Photo 1) to twelve (Photo 5) human
structures on the landscape at THRO. The HSOL survey helps to understand whether actual
conditions aligned with or exceeded visitors’ desired conditions for the number of structures that
might be visible in a single view of THRO’s landscape. Overall, the results for HSOL at THRO
indicate decreasing levels of acceptability as HSOL increases. Visitors consensus in either park
unit regarding the acceptability rating for each level in the HSOL panel was moderate, indicated
by the size of the bubbles for each photograph in Figure 57. This level of consensus indicates that
on average visitors to either unit tend to agree on the acceptability rating regarding the conditions
displayed in the photographs.

The social norm curve for HSOL (Figure 57) shows similar trends in the experiences and opinion
of North and South Unit visitors, but different levels of acceptance of potentially undesirable
conditions at THRO. North and South Unit respondents reported experiencing one or fewer visible
human structures on the landscape while visiting THRO with 90% and 64% of visitors,
respectively, identifying Photo 1 (0 structures) as representing conditions most similar their
experience that day (see Table 29). However, whereas South Unit respondents reported their
threshold for acceptability at approximately 6 HSOL, North Unit respondents reported a much
smaller tolerance of approximately 2 HSOL, identifying Photos 2, 3, 4, and 5 as ‘very
unacceptable.’ Perhaps related to the more remote nature of the North Unit, and therefore different
expectations about evidence of human presence on the landscape, North Unit visitors suggested
that management action should be required at the 6 HSOL level, with 85% reporting they would
be displaced at 9 HSOL. The South Unit, which is located nearer to both the interstate and larger
cities, seems to garner lower expectations in regard to HSOL, with 72% of visitors suggesting
management action at 11 HSOL and 66% indicating displacement at 12 HSOL, on average.

The differences in North versus South Unit responses were statistically significant in all cases
except reported conditions (see Table 29), suggesting that the current low level of HSOL is
acceptable, but even small increases in the number of visible human structures will result in
decreased visitor satisfaction in regard to THRO’s landscape aesthetics. This idea is supported by
responses to the Questions 4c and 5c¢ of the Thresholds Survey (see Table 31), wherein an average
of 62% of visitor responses indicate that reported conditions of 1 or fewer visible HSOL either
‘increased’ or ‘extremely increased’ the quality of their experience at THRO. This finding also
suggests that the range of acceptable conditions occurs between 0 to 2 structures at THRO, with 0
structures being the most acceptable condition. It is also worth mentioning that an average of 20%
of visitors reported that use should never be limited, suggesting that there are at least some visitors
to THRO are fundamentally opposed to use limits related to human structures.
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Photo 1: 0 Structures Photo 2: 3 Structures

Photo 3: 6 Structures Photo 4: 9 Structures

Photo 5: 12 Structures

Figure 57. Photo series showing human-built structures on the landscape at THRO, numbering from zero
structures in Photo 1 to twelve structures in Photo 5. Photos were enlarged for increased clarity during
respondent survey completion.
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Table 29: Evaluative dimensions of visitor opinions in regard to human structures on the landscape by
survey location, represented as percent of sample (Thresholds Survey, Questions 4 and 5 b, d, e, and f).
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Table 30. Visitors’ acceptance of varying numbers of structures on the landscape in the North and
South Units. Listed as percent of sample. (Thresholds Survey, Questions 4a and 5a)
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Table 31: Visitor-reported acceptability in human structures on the landscape by survey location,
represented as percent of sample (Thresholds Survey, Question 4a and 5a). Note: N = North Unit, S =
South Unit. *p < 0.05. Highest percentages are highlighted.
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Table 32: Comparison of visitor opinions in regard to human structures on the landscape when asked
the question: “Considering the conditions that you experienced today, to what degree have they
impacted the quality of your park experience?” Listed as percent of sample (Thresholds Survey,
Question 4c and 5c).
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Human Structures on the Landscape Norm Curve

‘ - SU Visitor Reported Condition
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Figure 58. Social norm curve for HSOL showing visitors’ evaluative dimensions of acceptability, desired action, and displacement
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Figure 59. Digitally manipulated image (#2 in HSOL panel) showing potential
threshold violation for North Unit visitors of 3 HSOL.

Figure 60. Digitally manipulated image (# 3 in HSOL panel) showing potential
threshold for South Unit visitors of 6 HSOL (2 structures in circle on right).
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Threshold for Large Animal Sightings per Hour

Informed by management, park documents, and conversations with visitors, the amount of Large
Animal Sightings per Hour (LASH) was selected as a primary element pertaining to the quality of
a visit (i.e., indicator of quality) to THRO. Consequently, the research team evaluated visitors’
desired conditions for LASH at THRO to understand the conditions that visitors deem a) the
minimally acceptable condition (i.e., threshold), b) when management action should take place
(i.e., management action), and c) when they might not return to the site because of conditions (i.e.,
displacement).

These desired conditions, or visitor norms, were revealed through survey responses to Question 6
of the Thresholds Questionnaire, which asked about actual experiences as well as the hypothetical
acceptability of zero to ten (or more) large animal sightings per hour at THRO. The LASH survey
helps to understand whether actual conditions aligned with or exceeded visitors’ desired conditions
for the number of animals that might be encountered while visiting THRO.

Overall, the results for LASH at THRO indicate increasing levels of acceptability as sightings
increase. In the North Unit, visitor consensus was moderate regarding the acceptability rating for
each level in the LASH panel. Consensus is indicated by the relatively consistent size of the
bubbles for each photograph in Figure 61. This level of consensus indicates that North Unit
visitors on average tend to agree on the acceptability rating regarding hypothetical LASH
conditions. Both North the South Unit visitors reported a similar levels of acceptability for less
frequent large animal sightings. South Unit visitors, however, reported higher consensus regarding
the acceptability of steadily increasing animal sightings, indicated by a trend of bubbles becoming
smaller on the norm curve.

The social norm curve for LASH (Figure 61) shows similar trends in the experiences and opinion
of North and South Unit visitors, as well as similar levels of acceptance of potentially undesirable
frequencies of seeing large animals at THRO. Survey respondents reported experiencing 7 LASH
in the North Unit and 8 LASH in the South Unit. An average of 39% of visitors agreed that seeing
zero animals per hour was ‘neither acceptable nor unacceptable,” while seeing 2-10+ animals per
hour was ‘very acceptable,” with the percentage of visitors expressing that opinion growing
steadily from 25% ( 2 LASH) to 70% (10 LASH) in Table 32.

The differences in North versus South Unit responses were statistically non-significant in all cases
except reported conditions (Table 32), suggesting that the current low level of LASH is acceptable
to visitors in both units, but even small increases in the number of large animal encounters will
result in increased visitor satisfaction in regard to visiting THRO. This idea is supported by
responses to the Questions 4c and 5c¢ of the Thresholds Survey (see Table 34), wherein an average
of 33% visitors responses indicate that their experienced LASH ‘extremely increased’ the quality
of their experience at THRO. This finding also suggests that the range of acceptable LASH is wide,
but that conditions at or near zero LASH warrant management action according to an average of
14% of visitors; 63% report that no level of LASH warrants management action. Zero large
animals sightings per hour are unlikely to result in displacement in both units, with only 17% of
visitors claiming that they would go elsewhere under such conditions and 76% reporting that none
of the suggested LASH conditions would displace them. Excluding responses of “none of these
(LASH) conditions,” however, results in 37% of visitors suggesting that zero large animal
sightings per hour (0 LASH) warrant management action and would also displace 68% of visitors.
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Table 32. Visitor opinions on the number of large animals viewed within one hour, listed as percent of
sample. (Thresholds Survey, Question 6a) *Note 5: A "large animal" is considered a bison, elk, deer,
sheep, etc. Highest percentages are highlighted.
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Table 33: Visitor opinions on the number of large animals viewed within one hour, based on survey location.
Listed as percent of sample. (Thresholds Survey, Question 6b, 6c, 6e, 6f). Highest percentages are
highlighted. *p < 0.05. A “large animal” is considered a bison, elk, deer, sheep, etc. Highest percentages
are highlighted.
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Table 34. Comparison of visitor opinions in regard to large animal sightings when asked the question:
"Considering the number of large animals you've seen, to what degree has this impacted your park
experience? (Thresholds Survey, Question 6¢)

-2 (Extremely decreased)

0 (Did not improve/detract)

=
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5
£
= = 2
2 2 2
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North 1.4 7 239 | 268 408 0.88 (1.04) *1(345.348) = -4.782

South 09 22 13.8 | 289 543 1.34 (0.86) p=3x10"°

Note: A "large animal" is considered a bison, elk, deer, sheep, etc. *p < 0.05. Highest percentages are

highlighted.

Table 35: Visitor opinions on the number of large animals viewed within one hour, excluding responses
of “None of these conditions,” which have been changed to zeros to calculate the mean. Based on
survey location. Listed as percent of sample (Thresholds survey, Question 6e and 6f).
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Large Animal Sightings Norm Curve
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Figure 61. Social norm curve for LASH at THRO’s North and South Units, showing visitors’ reports and preferences.
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Thresholds in Regard to Wait Times for Parking

Informed by management, park documents, and conversations with visitors, the length of visitors’
of wait time for parking (WTP) was selected as a primary element pertaining to the quality of a
visit (i.e., indicator of quality) to THRO. Consequently, the research team evaluated visitors’
desired WTP at THRO to understand the conditions that visitors deem a) the minimally acceptable
condition (i.e., threshold), b) when management action should take place (i.e., management
action), and ¢) when they might not return to the site because of conditions (i.e., displacement).

These desired conditions, or visitor norms, were revealed through survey responses to Question 7
of the Thresholds Questionnaire, which asked about actual experiences as well as the hypothetical
acceptability of zero to two hours of waiting to find parking at THRO. The WTP survey helps to
understand whether actual conditions aligned with or exceeded visitors’ desired conditions for
finding parking.

Overall, the results for WTP at THRO indicate decreasing levels of acceptability for visitors to
both North and South Units as wait times for parking increase, with both groups identifying the
threshold for acceptability at approximately 12 minutes of waiting. Both North and South visitors
similarly rate each WTP level, though with some inconsistency within each group; North unit
visitors exhibit a greater level of agreement for each WTP level. South Unit visitors, however,
reported higher consensus (smaller bubbles) toward the extremes of WTP, with less consensus
near the threshold (larger bubbles). Nonetheless, the pattern of acceptability in the norm curve
indicates that both units tend to agree on the acceptability of hypothetical levels of WTP.

The social norm curve for WTP (Figure 62) shows similar trends in the experiences and opinion
of North and South Unit visitors, as well as similar levels of acceptance of potentially undesirable
wait times for parking at THRO. Survey respondents reported waiting less than one minute for
parking in both units. The majority of responses from both units reported that waiting zero to five
minutes was ‘very acceptable,” with the higher percentage of visitors (90% of North respondents
and 83% of South) expressing this opinion in regard to ‘no waiting,” as seen in Table 35. Visitors
to both units suggest that waiting for parking longer than ten minutes would be ‘very
unacceptable.’

The differences in North and South Unit responses were statistically non-significant at all WTP
levels (see Table 35), suggesting that the current low level of WTP is acceptable to visitors in both
units, but even small increases in wait times will result in decreased visitor satisfaction. This idea
is supported by responses to Question 7d of the Thresholds Survey (see Table 37), wherein an
average of 48% of visitors indicate that their short experienced WTP ‘extremely increased’ the
quality of their experience at THRO. Findings also suggests that WTP at or near 20 minutes
warrant management action; WTP of 24 minutes was likely to result in displacement in both units.
An average of 15% of visitors reported that no amount of waiting (up to 2 hours) for parking would
displace them.
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Table 35: Visitor reported acceptability of various lengths of waiting times for parking, by survey
location. Listed as percent of sample. (Thresholds Survey, Question 7a) Note: Highest percentages are
highlighted. N = North Unit, S = South Unit.
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Table 36: Visitor opinions on the length of wait time for parking, based on survey location. Listed as
percent of sample (Thresholds Survey, Question 7b, 7c, 7¢). Note: N = North Unit, S = South Unit. Bolded
numbers in column headings refer to bolded categories in row headings. Highest percentages are highlighted.

5] 75 [}
5 8 & & 2 2
5 5 2 E B e g 52
E§ £ E E E E 5 E % 8 Mean t-test
= g g S S 2 S °o = Condition
S o v} S Q A - N g 2 SD
=) 5 (SD)
- 2 a8 & § @ @ & #°
) N | 98.6 0 0 1.4 0 0 0 1.04 (0.36) t(403) = -0.49
Experienced =0 626
S |934 57 09 0 0 0 0 1.07(0.26) | P~
e 42 155 211 183 197 7 141 | 411(1.73) | 408)=1.07
Action S 73 164 216 259 142 73 | 73 | 3.75(1.6) p=0.287
N 29 86 171 20 186 157 | 171 | 459(1.68) | y408)=134
Displacement _ ;
S 73 91 155 207 272 82 | 12.1 | 424(168) | P=0.182




Theodore Roosevelt National Park Research Report 2016-2018 87

Table 37: Comparison of visitor responses in regard to survey location when asked the question:
“Considering the average time you’ve waited to find parking, to what degree has this impacted your
park experience?” Listed as percent of sample (Thresholds Survey, Question 7d). Note. Highest
percentages are highlighted.

0 (Did not improve/detract)

-2 (Extremely decreased)
+2 (Extremely increased)
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Wait Times for Parking Social Norm Curve
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Figure 62. Social norm curve regarding wait times for parking, comparing responses from the North and South Units.
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Threshold: Vehicles at One Time at Prairie Dog Town

Informed by management, park documents, and conversations with visitors, the number of
Vehicles at One Time (VAOT) at a South Unit Prairie Dog Town () was selected as a primary
element of the THRO experience that may contribute to the quality of a visit (i.e., indicator of
quality). Consequently, the research team evaluated the visitor desired conditions of VAOT at to
understand the conditions that visitors deem a) the minimally acceptable condition (i.e., threshold),
b) when management action should take place (i.e., management action), and c¢) when they might
not return to the site because of conditions (i.e., displacement). These desired conditions, or visitor
norms, were judged against actual conditions at recorded by field cameras (FCs) to understand if
actual conditions aligned with or exceeded visitors’ desired conditions for the number of vehicles
(some with trailers) that can be at at one time.

The Thresholds Questionnaire used the photo panel in Figures 66 to determine both North Unit
and South Unit visitors’ tolerance for VAOT (Table 38) at . These data were coupled together to
construct a social norm curve for VAOT at (Figure 67).

Overall, the norm curve for displays decreasing levels of acceptability as VAOT increases. Results
indicate that acceptability of conditions decreases for every increase of 5 vehicles at . On average,
visitors report a threshold of 11 and 19 vehicles in the North and South Units, respectively. In other
words, when there are more than 19 vehicles within view at , then conditions become unacceptable
to visitors. This finding also suggests that the range of acceptable conditions occurs between 0 to
19 vehicles at , with 0 vehicles being the most acceptable condition.

On average, visitors reported seeing two or fewer vehicles at , with 67% claiming that this number
of vehicles ‘increased’ or extremely increased’ the quality of their experience. Visitors also
reported that management action should be required when 18 vehicles are at (18 VAOT). It is
important to note that an average of 25% of visitors do not believe that any of the photographs
display conditions that require management action and 52% report that none of the VAOT
photographs display conditions so severe that they would be displaced from the site. Furthermore,
28% of visitors reported that use at should never be limited regardless of VAOT, suggesting that
a portion of the visiting population is ideologically opposed to use limits. Consensus regarding
the acceptability rating for each photograph was moderate, displayed as the size of the bubbles for
each photograph on Figure 67. This level of consensus indicates that on average visitors tend to
agree more in regard to the acceptability rating of low VAOT than higher levels of VAOT.
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Location of Tripod for VAOT Photo Panel

O/'

Figure 63. The tripod for the Prairie Dog Town VAOT photo panel was located ten paces to the north
from the center point between two sagebrush shrubs (circled). Equipment coordinates in Appendix F.

Figure 64. Looking southwest toward sagebrush Figure 65. Looking northeast toward the
shrubs (in yellow circle above). parking area
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Photo 1: 0 Vehicles Photo 2: 5 Vehicles

Photo 3: 10 Vehicles Photo 4: 15 Vehicles

Photo 5: 20 Vehicles

Figure 66. Photo panel showing digitally manipulated vehicles at one time (VAOT) at , from zero vehicles
in Photo 1 to twenty vehicles in Photo 5, corresponding with the social norm curve.
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Table 38. Visitor-reported acceptability regarding the VAOT at Prairie Dog Town by survey location,
represented as percent of sample (Thresholds Survey, Question 5a). Highest percentages are highlighted.
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Table 4 Comparison of visitor opinions regarding VAOT at Prairie Dog Town by survey location,
represented as percent of sample. (Thresholds Survey, Question 5 b, d, e, and f)
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high enough use

6) None show

7) Use should
Never be limited

Mean
Condition t-test

(SD)
1.425 (0.56) t(188) =-0.347
1.456 (0.65) p=0.729
4.671 (1.39) t(191) =1.282
4.41 (1.43) p=10.201
5.311(1.03) * 1(194) =2.174
4.962 (1.19) p=0.031
5372(1.68) | *(199) =222

4.841 (1.7)

p=0.028
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Table 40. Comparison of visitor opinions regarding VAOT at Prairie Dog Town when asked the question
“Considering the conditions that you experienced today, to what degree have they impacted the quality
of your park experience?” Listed as percent of sample (Thresholds Survey, Question 5c).

- g -
2 E s
—~ o —_ o
5 ¢ &2 5 B
Location ; :./ = - X Mean (SD) t-test
North 32 2.1 263 | 337 347 0.95 (0.99) £(196) = 0,042
South 1 1 32 35 31.1 0.94 (0.87) p=0.966
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Norm Curve for VAOT at Prairie Dog Town
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Figure 67. Norm Curve for VAOT at comparing responses from North and South Unit visitors.
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NORTH UNIT RESULTS
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North Unit Research Locations

This section of the report focuses specifically on findings for River Bend Overlook, Oxbow Overlook,
and Caprock Coulee in THRO’s North Unit. Included here are analyses for field equipment locations
(PLCs, FCs, and TCs), data gathered, analyses, and implications. Findings for THRO’s South Unit and
Elkhorn Units are in the following sections of this report.
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Figure 68. Detailed map of Theodore Roosevelt National Park’s North Unit

Included in the North Unit section are details about:

People at One Time (PAOT) at River Bend Overlook
Vehicles at One Time (VAOT) — Prairie Dog Town

Parking Lot Cameras (PLC) at Oxbow Overlook and Caprock Coulee

Field Cameras at the River Bend

Trail Counters (TC) at Caprock Coulee

Spatial and temporal distributions for day use visitors
Spatial and temporal distributions for wilderness users
Wilderness permit data
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Data and analysis for River Bend Overlook

At the North Unit’s River Bend Overlook, researchers assessed visitors thresholds for perceptions
of people at one time (PAOT) and also set up field cameras (FCs) to gather in-field PAOT.

Threshold: People at One Time at River Bend Overlook

Informed by management, park documents, and conversations with visitors, the number of People
at One Time (PAOT) at the North Unit’s River Bend Overlook was selected as a primary element
of the THRO experience that may contribute to the quality of a visit (i.e., indicator of quality).
Consequently, the research team evaluated the visitor desired conditions of PAOT at River Bend
to understand the conditions that visitors deem a) the minimally acceptable condition (i.e.,
threshold), b) when management action should take place (i.e., management action), and c) when
they might not return to the site because of conditions (i.e., displacement). These desired
conditions, or visitor norms, were judged against actual conditions at River Bend recorded by field
cameras (FCs) to understand if actual conditions aligned with or exceeded visitors’ desired
conditions for the amount of people that can be at the River Bend Overlook at one time.

The Thresholds Questionnaire used the photo panels in Figures 72 and 73 to determine visitors’
tolerance for number of people at one time (PAOT) (Table 41) at the River Bend Overlook. The
two photo panels for this location additionally compare the potential effect of PAOT in two
different situational views—one of PAOT in the distance and one of PAOT close to the viewer—
to determine if the proximity of PAOT to the viewer has an influence on preferences. These two
pieces of data were coupled together to construct a social norm curve for PAOT at River Bend
(Figure 74). To determine whether subjective opinions based on the PAOT conditions actually
took place, two FCs were deployed at River Bend to gather objective counts of PAOT at each
photo panel location (Figures 76 and 77).

Overall, the results for PAOT at River Bend display decreasing levels of acceptability as PAOT
increases. On average, visitors report a threshold of approximately 55 people at one time (55
PAOT). In other words, when there are more than 55 people at River Bend Overlook, then
conditions become unacceptable to visitors. This finding also suggests that the range of acceptable
conditions occurs between 0 to 55 people at River Bend, with 0 people being the most acceptable
condition. Consensus regarding the acceptability rating for each photograph was moderate,
displayed as the size of the bubbles for each photograph on Figure 74. This level of consensus
indicates that on average visitors tend to agree more in regard to the acceptability rating of low
PAOT that higher levels of PAOT.

Survey respondents reported an average of 7 PAOT at River Bend THRO, leading 65% of these
visitors to state that their experienced level of PAOT ‘increased’ or ‘extremely increased’ the
quality of their visit. On average, visitors report that management action is required when PAOT
reaches 54, and they would not return to the site when there are 63 people present (63 PAOT). It
is important to note that 34% of visitors do not believe that any of the photographs display
conditions that require management action. Additionally, 55% of visitors report that none of the
photographs display conditions so severe that they would be displaced from the site and 25%
reported that PAOT at River Bend should never be limited, suggesting that a portion of the River
Bend visiting population is ideologically opposed to use limits.
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Figure 69. Tripod locations for taking the pictures for River Bend PAOT photo panels

‘.

Figure 70. Tripod view for River Bend ‘Proximal’  Figure 71. Tripod view for River Bend ‘Distant’
PAOT Photo Panel (Coordinates: 47°36'34.18", PAOT Photo Panel (Coordinates: 47°36'32.34", -
-103°22'40.86"). 103°22'32.67").
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Photo 5: 60 people

Figure 72. Photo panel showing people at one time (PAOT) in the distance (distant view) of the North
Unit’s River Bend Overlook, numbering from 0 people in Photo 1 to 60 people in Photo 5, corresponding
with the social norm curve.
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Photo 3: 30 people Photo 4: 45 people

Photo 5: 60 people

Figure 73. Photo panel showing people at one time (PAOT) in the foreground (proximal view) of the North
Unit’s River Bend Overlook, numbering from 0 people in Photo 1 to 60 people in Photo 5, corresponding
with the social norm curve.
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Norm Curve for PAOT at River Bend Overlook — Proximal vs. Distant Views
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Figure 74. Norm Curve for PAOT at River Bend Overlook comparing similar norms in regard to views of people nearby versus in the distance.
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Table 41. Visitor acceptability of varying PAOT at River Bend Overlook in two different views. Listed

as percent of sample. (Thresholds Survey, Questions 4a and 5a)

)
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Y o @5 < = ¥ ¢ 7 % can (D)
River Bend Proximal View Photo Panel
0 People 4.2 0 0 0 1.1 2.1 1.1 242 674 3.3 (1.69)
1 2.1 1.1 3.2 32 | 2.1 53 13.8 362 33 2.52(1.85)
People
30 52 42 6.3 94 1104 | 15.6 13.5 16.7 18.8 1.13 (2.35)
People
- 6.5 9.7 14 129 | 6.5 | 15.1 12.9 6.5 16.1 29 (2.53)
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60 16 19.1 9.6 85 53 9.6 8.5 9.6 138 -0.38 (2.86)
People
River Bend Distant View Photo Panel
0People 1.1 23 0 1.1 0 1.1 3.4 12.6 78.2 3.46 (1.5)
- 1.1 1.1 1.1 45 | 23 6.8 182 26.1 38.6 2.614 (1.71)
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43 22 146 79 79 | 45 | 13.5 13.5 16.9 19.1 91 (2.56)
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0 o1 100 112 9 |67 | 124 79 124 1L 2028 (2.8)
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Table 42: Comparison of visitor opinions in regard to two different River Bend PAOT photo panels,
listed as percent of sample. (Thresholds Survey, Questions 4 and 5 b,d,e, and f).

5 3
[$] (0] (0] 20 O Q
) = = ) =, = u = "8
T 3 8§ & g Ee =i
~ & g o g G %ﬁ 2 g Mean
S o " © g5 o8 Photo # t-test
~ & £ & £ zZ D (SD)
. 60.7 36 34 0 0 1.427 (0.56) | ((173) = -0.166
Experienced — '
61.6 337 35 12 0 1.442 (0.63) p=0.868
Wi 56 33 89 167 31.1 4.678 (1.41) | (177)=0.653
Action 45 56 112 225 225 4.539 (1.43) p=0514

5.37(0.95) | t(179)=1.87
5079 (1.14) | p=0.063
5344 (1.67) | *t(183)=

2239
4764(1.72) | ,=0.021

1.1 0 22 152 207
2.2 0 6.7 18 247
21 31 167 73 7.3
1.1 112 146 18 13.5

Displacement

Use limit

O v O v O =™ U 9| View

Table 43 Comparison of visitor responses regarding two different Riverbend photo panels when
asked the question: “Considering the conditions that you experienced today, to what degree have
they impacted the quality of your park experience? ” Represented as percent of sample (Thresholds
Survey, Question 4c and 5c). Note: P = Proximal View, D = Distant View *p < 0.05. Highest

percentages are highlighted.

2] <
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I =3z
< =5
5 & &8 § ¢
£ 38 =g 2 %
View 2 e e g = < t-test
Proximal | 3.1 2.1 | 258 | 33 36.1 97 (0.99) 1(184)=0.019
Distant 0 56| 337 [19.1 416 .97 (0.99) p=0.985
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Actual PAOT at River Bend Overlook as Documented by Field Cameras
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Figure 74b. Average and maximum daily of number of people at one time (PAOT) at River Bend Overlook determined by field cameras.
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Field Camera (FC) River Bend Overlook

As per Figure 74b on the previous page, the field camera (FC) at River Bend indicated that average
weekday (2 PAOT), weekend (3 PAOT), and holiday (4 PAOT) from 7:00 am to 7:00 pm are within
the acceptable range (0 to 55 PAOT). In other words, the average conditions at River Bend do not
exceed or violate visitors’ threshold for the amount of people at one time at River Bend (55 PAOT).
Between 7:00 am and 7:00 pm, visitor numbers peak from late morning to early afternoon, but are
present most of the time at River Bend on weekdays, weekends, and holidays. Even the maximum
number of River Bend Overlook visitors recorded by the FC on weekdays (25 PAOT), weekends
(17 PAOT), and holidays (22 PAOT) did not come close to exceeding visitors’ desired conditions.

Figure 75. River Bend Overlook PAOT photo from field camera
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Figure 76. The River Bend Overlook PLC and FC were pl
coordinates in Appendix X.

Figure 77. The PLC at the River Bend Overlook (a Spypoint cell camera) was placed in cedar tree
approximately three feet from the ground, facing west towards the parking lot. This camera provided wide-
angle capability that could capture both the parking lot and the overlook. Equipment coordinates in
Appendix F.
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Data and Analysis for Oxbow Overlook

At the North Unit’s Oxbow Overlook, researchers up set up a parking lot camera (PLC) to assess

parking lot usage. A field camera (FC) mounted at the same location did not yield usable data due
to a lightning strike.

AT =

Figure 78. At the Oxbow Overlook parking lot, researchers placed two wide-angle Spypoint cameras
to capture both field activity (not presented due to damage) and parking lot activity. The PLC faced
northeast toward the parking lot. Both cameras were mounted to the base of a dead tree. Equipment
coordinates in Appendix X.

Parking Lot Camera (PLC) for Oxbow Overlook

As per Figures 81 and 82, the parking lot camera (PLC) at Oxbow indicated that average weekday,

weekend, and holiday vehicle counts never reached the lot capacity of 15 spaces from 7:00 am to
7:00 pm.
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05/31/2018 13:14

05/28/2018 17:31
Figure 80. Oxbow Overlook PAOT photo from FC camera showing 6 hikers
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2017 Parking Lot Usage for Oxbow Overlook as Documented by PLC
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Figure 81. 2017 parking lot camera data for Oxbow, showing low average vehicle numbers that remain below the lot’s capacity of 16 spaces.
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2018 Parking Lot Usage for Oxbow Overlook as Documented by PLC
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Figure 82. 2018 parking lot camera data for Oxbow, showing higher average vehicle numbers than 2017, but still below the lot’s capacity of 19

spaces.
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Caprock Coulee Data and Analysis

At the North Unit’s Caprock Coulee trailhead, researchers set up a parking lot camera (PLC) to
assess parking lot usage and two trail counters (TCs) to gather objective data for trail usage.

As per Figure 85, the PLC at Caprock indicated that maximum weekday and weekend vehicle counts
frequently exceeded lot capacity during midday, matching TC data at caprock.

Figure 83. The Caprock Coulee PLC (Spypoint D12) was mounted in a small shrub at top of the hill facing
north-northwest towards the parking lot. Equipment coordinates in Appendix F.

—~ P

s RN
CAPRCK 28 MAY 2018 02:20 pm
Figure 84. Photo of Caprock Coulee parking lot showing 8 vehicles onsite
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2017 Parking Lot Camera Data for Caprock Coulee as Documented by PLC
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Figure 85. 2017 parking lot camera data for Caprock Coulee, showing frequent exceedance of the lot’s capacity of 9 spaces during midday.
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Trail Counter Data for Caprock Coulee

In the North Unit, two trail counters (TCs) were placed at Caprock Coulee (see Figures 88-90). Average trail
use collected by TC #1 from June 6, 2016 through September 9, 2017 shows an average of 17 daily users,
with a monthly average of 535 trail users from June through September. Average trail use recorded by TC
#2 (on the Nature Trail) during the same period shows an average of 45 daily users, with a monthly average
of 1,540 trail users from June through September.

Caprock TC #1
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Figure 86. Daily averages for Caprock Coulee TCs #1 and #2
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Caprock TC #2
Caprock TC 1 Monthly Averages
Monthly Averages S Y g
600 2500
“ 2000
400
1500
300
1000
200
00
100
0 0
Jan Feb Mar Apr May Jun il Aug Sep Oct Nov Dec Mas Apr May Jun i Avg Sep Oct Now De<
Site Name Average Medan STOV Min Max Site Name Average Median STOV Min Max
Caprock Coulee 0 5345 556.8 63 427.0 936 Nature Tral 1,539.8 121456 6487 1,075.0 2,6550

Figure 87. Monthly averages for Caprock Coulee TCs #1 and #2
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Figure 88. Trail Counters (TCs) #1 and #2 (on nature trail) locations at Caprock Coulee
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Figure 90. Caprock Coulee TC #2 was mounted approximately three feet up the
trunk of a Rocky Mountain Juniper on the south side of the nature trail between

posts 7 (Sagebrush) and 8 (Lignite). Equipment Locations in Appendix F.
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Spatial and Temporal Distributions for Day Use Visitors in the North Unit

Time and distance in the North Unit: On average, visitors stay at the park for approximately 2 hours and
39 minutes and drive 28 miles during their stay. Approximately 29% of visitors stop at the North Unit
Visitor Center and stay approximately 10 minutes, on average.

Approximately 69% of visitors venture away from the road and hike approximately 1 mile during their
visit, on average. This occurs both at overlooks (e.g., Riverbend) and official trails, although the majority
of the time spent venturing away from the road is at popular overlooks, such as Riverbend and Oxbow.
This distance away from the road constitutes approximately 17% of their total visit time. Results reveal
that 12% of visitors use the Buckhorn Trail, 11% use the Caprock Coulee Trail, and 7% use the South
Achenbach Trail, which represents the three most used trails in the North Unit by day visitors. However,
the amount of time spent at each of these locations ranges from 20 minutes at the Buckhorn Trail to 1 hour
and 37 minutes at the Caprock Coulee Trail, on average.

Approximately 91% of visitors visit at least one official park overlook or pull out during their visit. On
average, visitors spend approximately 18% of their total visit time at official park overlooks or pull outs.
Results reveal that 79% of visitors stop at Riverbend Overlook, 73% stop at Oxbow Overlook, and 44%
use the Picnic Area, which represents the three most used official park overlooks in the North Unit by day
visitors. The amount of time spent at each of these locations ranges from 15 minutes to 18 minutes, on
average.

Spatial distribution in the North Unit: Similar to the South Unit, the point density maps coincide with the
time and distance analysis. The results indicate that visitors spend the majority of their time driving on the
park road and stopping at official park overlooks or pullouts. Some day-visitors frequent the trails in the
Theodore Roosevelt Designated Wilderness in the North Unit. When trails are used, they are directly
related to overlook use or are generally near the park road. Furthermore, this spatial characterization of
visitor use remains relatively consistent across the hours of the day.

Table 44. North Unit overlook and trail use in 2017 by day visitors displayed by percent time of total
visit and distance hiked.

Minutes, miles, or percent

Travel attribute M (SD) Min-max
Total minutes of visit 2:39 (1:22) 43-407
Total miles driving during visit 27.77 (6.16) 12-49
Total miles hiked during visit 1.01 (1.26) 0.01-5.22
Percent time of total visit at overlooks 18% (11.9%) 0-65%
Percent time of total visit not on road 17% (19%) 0-84%
Percent of visitors venturing away from the road 69% -

Note. M = mean; SD = standard deviation; 2017 data was used to approximate typical travel patterns without road
construction influence from the South Unit.
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Table 45. North Unit overlook and attraction area use in 2017 by day visitors displayed by
average minutes spent in each location and percent of visitors who visited each location.

Overlooks and attractions M (SD) Min-max

North Unit Visitor Center 0:10 (0:15)

Percent of visitors 28.9% 1-74
Longhorn Pull Out 0:04 (0:04)

Percent of visitors 20.0% 19
Slump Block Pull Out 0:03 (0:03)

Percent of visitors 25.2% 1-19
Cannon Pull Out 0:11 (0:11)
Percent of visitors 43.7% 1-41
Picnic Area 0:17 (0:18) 1-124
Percent of visitors 44.4% )
Long X Trail Pull Out 0:03 (0:02)

Percent of visitors 31.9% 17
Riverbend Overlook 0:18 (0:14)

Percent of visitors 79.3% 1-97
Bentonitic Clay Overlook 0:03 (0:02)

Percent of visitors 37.8% 1-12
Man Grass Pull Out 0:02 (0:01)

Percent of visitors 8.9% 1-4
Edge of Glacier Pull Out 0:04 (0:05)

Percent of visitors 27.4% 125
Oxbow Overlook 0:15 (0:19)

Percent of visitors 73.3% 1-101

Note. M = mean; SD = standard deviation; 2017 data was used to approximate typical travel patterns without road
construction influence from the South Unit.

Table 46. North Unit trail use in 2017 by day visitors displayed by average minutes spent in
each location and percent of visitors who visited each location.

Minutes

Trails M (SD) Min-max

Buckhorn Trail 0:20 (0:18) 1-60
Percent of visitors 11.9%

Caprock Coulee Trail 1:37 (0:83) 21-258
Percent of visitors 11.1%

South Achenbach Trail 0:50 (0:28) 4-80
Percent of visitors 6.7%

North Achenbach Trail 1:31 (1:19) 26-185
Percent of visitors 2.2%

Note. M = mean; SD = standard deviation; 2017 data was used to approximate typical travel patterns without road
construction influence from the South Unit
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Spatial distribution of use in the Theodore Roosevelt’s North Unit Designated Wilderness

Researchers limited the wilderness GPS waypoint analysis to areas within the Theodore Roosevelt
Designated Wilderness. Point density analysis in the South Unit and North Unit reveals that the
overwhelming majority of visitors hike on designated park trails and do not venture far from these corridors.

In the North Unit, visitors frequent the Achenbach Trails, Caprock Coulee Trail, and the Buckhorn Trail.
This also reveals that most of the wilderness trails in the North Unit are used by wilderness visitors. The
two areas of highest use density in the North Unit are 1) Sperati Point near Oxbow Overlook and the
Achenbach Trail near the Little Missouri River, and 2) the Achenbach Trail just below the River Bend
Overlook. The proximity of the trail to the river, and a water source, just below Oxbow Overlook is likely
an attraction for wilderness users accessing this area.

Figure 100 on the next page provides a map of use-density for THRO’s North Unit, with two zoomed-in
inset maps provided on the following page that offer greater detail of the trail use at Oxbow Overlook,
Sperati Point, and Achenbach Trail (Inset 1) and River Bend Overlook and Caprock Coulee (Inset 2).
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Figure 100 Inset 1: Heatmap for Oxbow Overlook, Sperati Point, and Achenbach Trail showing trail use density.
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River Benc
Overlook

Figure 100 Inset 2: Heatmap for River Bend Overlook and Caprock Coulee showing trail use density.
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Wilderness Permit Data for North Unit

Figure 101 below shows the percentage of visitors that accessed THRO’s wilderness areas through various
North Unit locations. The Top 5 of these entry locations—in order of decreasing percentage of visitor
ingress—were the Juniper Picnic Area (23.2%), Oxbow Overlook (18.5%), Buckhorn Trailhead, (15.7%),
the Cannonball pullout (10.2%), and the Caprock Coulee trailhead (7.4%).

These same five locations were also the Top 5 wilderness exits for visitors, but in slightly different
percentages (in descending order of visitor egress): Juniper Picnic Area (23.2%), Oxbow Overlook (18.5%),
Buckhorn Trailhead, (12.%), the Cannonball pullout (11.1%), and the Caprock Coulee trailhead (8.33%).

Further breakdown of these percentages is provided in Tables 47-50.

Figure 101. Map of North Unit showing visitors’ wilderness entry locations
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Table 47: North Unit Entry Locations
Location of Entry Number of Recordings Percent

Oxbow 20 18.52

Cannonball 11 10.19

(9]

Juniper 4.63

\S]

Juniper Campground 1.85

\S]

Sperati Point 1.85

—_—

Campground/Picnic Area 0.93

—_—

Cannonball/Picnic Area 0.93

East Buckhorn

—_—

0.93

Mile 10

—_—

0.93

South Achenbach

—_—

0.93

TOTAL 108 100.00

Table 48: North Unit Exit Locations

Location of Entry Number of Recordings Percent

Oxbow 20 18.52

Cannonball 12 11.11

W

Juniper 4.63

w

Campground 2.78

Mile 1

\S]

1.85

—_—

Campground/Picnic Area 0.93

J—
(=]
O
w

Cannonball/Picnic Area

East Buckhorn

J—
(=]
O
w

Mile 10

J—
(=]
O
w

South Achenbach

J—
(=]
O
w

TOTAL 108 100.00
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Table 49: North Unit First Campsites Used

. . Number of
First Campsite Recordings Percent

Achenbach Springs 9 8.33

Zone 1 8 7.41

Unreadable

(9]

4.63

Prairie Dog Towns 3.7

N

West Achenbach 3.70

Hagen Sprin 2.7

Sperati Point 2.78

Achenbach Hills

N

1.85

Caprock 1.8

West Prairie Dog Towns 1.8

[a—

Buckhorn Flats 0.93

—

Buckhorn Plateau 0.93

[a—

Norwest Buckhorn 0.93

—

Plateau 0.93

Top Plateau 0.93

TOTAL 108 100.00
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Table 50: North Unit Additional Campsites Used

Additional Campsites Numbe'r of Percent
Recordings

Buckhorn 3 9.68

Zone 2 3 9.68

Hagen Sprin 6.45

Sperati Point 6.45

Achenbach

[a—

3.23

—_—

North Achenbach 3.23

[a—

River Bottom 3.23

TOTAL

w
[ty

100.00
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South Unit Results

This section of the report focuses specifically on findings for THRO’s South Unit, including information
about the locations of field equipment (PLCs, FCs, and TCs), data gathered, analyses, and implications.
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Figure 102. Detailed map of Theodore Roosevelt National Park’s South Unit

Included in this section are details about:

People at One Time, field cameras, and parking lot cameras at Boicort Overlook
Parking lot cameras at Petrified Forest and Wind Canyon Overlook

Trail counters at Petrified Forest and Painted Canyon

Spatial and temporal distributions for day use visitors

Spatial and temporal distributions for wilderness users

Wilderness permit data
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Threshold: People at One Time at Boicourt Overlook

Informed by management, park documents, and conversations with visitors, the number of People
at One Time (PAOT) at the South Unit’s Boicourt Overlook was selected as a primary element of
the THRO experience that may contribute to the quality of a visit (i.e., indicator of quality).
Consequently, the research team evaluated the visitor desired conditions of PAOT at Boicourt to
understand the conditions that visitors deem a) the minimally acceptable condition (i.e., threshold),
b) when management action should take place (i.e., management action), and c) when they might
not return to the site because of conditions (i.e., displacement). These desired conditions, or visitor
norms, were judged against actual conditions at Boicourt recorded by field cameras (FCs) to
understand if actual conditions aligned with or exceeded visitors’ desired conditions for the amount
of people that can be at the Boicourt Overlook at one time.

The Thresholds Questionnaire used the photo panels in Figures 105 and 106 to determine visitors’
tolerance for number of people at one time (PAOT) (Table 107) at Boicourt Overlook.
Additionally, researchers digitally manipulated both of the two photo panels for this location to
explore the potential effect of two different situational weather conditions, with one panel showing
PAOT under a bright, sunny sky, and the second photo panel showing PAOT under a dark,
foreboding sky. These data were coupled together to construct a social norm curve for PAOT at
Boicourt (Figure 107). To determine whether subjective opinions based on the PAOT conditions
actually took place, two FCs were deployed at Boicourt to gather objective counts of PAOT at
each photo panel location (Figure 108).

Overall, the results for People at One Time (PAOT) at Boicourt display decreasing levels of
acceptability as PAOT increases. On average, visitors report a threshold of 34 people at one time
(34 PAOT). In other words, when there are more than 34 people at Boicourt Overlook, then
conditions become unacceptable to visitors. This finding also suggests that the general range of
acceptable conditions occurs between 0 to 34 people at Boicourt, with 0 people being the most
acceptable condition.

Survey respondents reported experiencing an average of 7 PAOT at Boicourt. 33% of visitors
stated that their experienced level of PAOT ‘increased’ or ‘extremely increased’ the quality of
their visit. On average, 28% of visitors report that management action is required when 60 people
are at Boicourt (53 PAOT). When there are hypothetically 53 people present (53 PAOT), 31% of
visitors report they would not return to the site. It is important to note that 28% of visitors do not
believe that any of the photographs display conditions that require management action.
Additionally, 39% of respondents report that none of the PAOT photographs display conditions so
severe that they would be displaced from the site. Furthermore, 26% of visitors reported that use
at Boicourt should never be limited regardless of PAOT, suggesting that a portion of the Boicourt
visiting population is ideologically opposed to use limits. Consensus regarding the acceptability
rating for each photograph was moderate, displayed as the size of the bubbles for each photograph
in Figure 107. This level of consensus indicates that on average visitors tend to agree more in
regard to the acceptability rating of low PAOT that higher levels of PAOT.
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Boicourt PAOT Photo Panel Location

Tripod lecation: Bolcourt PAOT photo panel

-

Figure 103. The tripod for the Boéourt PAOT photo panel faced northeast towards the parking lot.
Equipment coordinates in Appendix F.

Figure 104. xample images (0 people) from Boicourt PAOT bright and dark sky photo panels.
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Photo 2: 15 people

>
-~

Photo 3: 30 people Photo 4: 45 people

e

Photo 5: 60 people

Figure 105. Digitally manipulated photo panel showing people at one time (PAOT) at the South Unit’s
Boicourt Overlook under a bright sky, numbering from 0 people in Photo 1 to 60 people in Photo 5,
corresponding with the PAOT photos on the social norm curve.



Theodore Roosevelt National Park Research Report 2016-2018 144

Photo 1: 0 people Photo 2: 15 people

Photo 3: 30 people Photo 4: 45 people

Photo 5: 60 people

Figure 106. Digitally manipulated photo panel showing people at one time (PAOT) at the South Unit’s
Boicourt Overlook under a dark sky, numbering from 0 people in Photo 1 to 60 people in Photo 5, that
corresponding with the PAOT photos on the social norm curve.
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Table 51. Average acceptability of photos from 2 Boicort binders, listed as percent of sample. (Thresholds
Survey, Question 4a). Note: B = Bright, D = Dark, Highest percentages are highlighted. *p > 0.05.
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Table 52: Comparison of visitor responses when given 2 different sets of Boicort photos and asked the
question: “Considering the conditions you've experienced, how have they impacted your park

experience?” (Thresholds Survey, Question 4c)

3 5

5 E2 8 5

5 3 =9 8 =
View 4 & B8z £ = t-test

S - Py g - i Mean (SD)
Bright 08 0 | 303 |361 328 4(0.84) 1(223) = 0.298
Dark 0 28 | 33 321 321 | 3.934(0.88) p=0.565

Table 53: Comparison of visitor opinions in regard to two different Boicort photo panels, represent as
percent of sample. (Thresholds Survey, Question 4b, 4d, 4e, 4f). Note: Highest percentages are

highlighted. B = Bright Sky, D = Dark Sky

=
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o
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ra <
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> o 2 2 9 2 52 2y
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B |595 353 43 0 1.47 (0.67) | t(224)=0.748
Experienced
D|645 318 27 0 1.41 (0.64) p=0.455
Management | B | 76 17 118 218 449 (1.45) | t(223)=-0.5
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B| 17 09 77 154 5.06 (1.13) | (223)=1.538
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D| 0 19 12 194 4.83 (1.07) p=0.125
B| 08 34 227 151 4.97 (1.65) | %(227)=1.362
Use limit
D| 18 45 318 155 4.66 (1.8) p=0.175
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Norm Curve for PAOT at Boicort Overlook — Bright Sky & Dark Sky

' s Visiter Use Limit
' “-1-_::\_ ;1 Management Action Reguired (M = 57 people)
% -_--__-. (M =53 people) "
_ 1 Vishor Reported Condition 200 (’w » 59 people)
! (M = 7 peopie)
i,
o @ Bright
@ Dark

Q pecple 15 peogle 3 pecple 45 peogle 60 peogie

Figure 107. Norm Curve for PAOT at Boicourt Overlook comparing the effect of a bright sky versus a dark sky in digitally altered photos.
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Field Camera at Boicort Overlook

Threshold: 34

Figure 108. People at one time at Boicourt determined by field cameras, showing numbers well below the threshold of 34 PAOT
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Parking Lot Camera at Boicort Overlook
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Figure 109. PLC data for Boicourt parking lot showing midday lot at capacity, primarily on the weekends.
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Field Camera (FC) Boicourt Overlook

As per Figure 108, the field camera (FC) at Boicourt indicated that average weekday (1-2 PAOT), weekend
(2-3 PAOT), and holiday (1 PAOT) from 7:00 am to 7:00 pm are within the acceptable range (0 to 34
PAOT). In other words, the average conditions at Boicourt do not exceed or violate visitors’ threshold for
the amount of people at one time at Boicourt (34 PAOT). Between 7:00 am and 7:00 pm, visitors’ numbers
peak in early afternoon, but are present most of the time at Boicourt on weekdays, weekends, and holidays.
Even the maximum number of Boicourt Overlook visitors recorded by the FC on weekdays (14 PAOT),
weekends (10 PAOT), and holidays (5 PAOT) did not come close to exceeding visitors’ desired conditions.

Parking Lot Camera (PLC) for Boicourt Overlook

As per Figure 109, the parking lot camera (PLC) at Boicourt indicated that average weekday,
weekend, and holiday vehicle counts never reached lot capacity from 7:00 am to 7:00 pm.
However, weekday and weekend vehicle maximums approach and occasionally threaten to exceed
the parking lot’s capacity of nine spaces.

(meourrme) @ 82°F BOICORTPLC 27 MAY 2018 12:49 pm

Figure 110. Parking Lot Camera image from Boicourt Overlook showing 7 vehicles.
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Boicourt FC 2

- ‘?_ .’

- -

BoICOUTTFC Ty

Figures 113 a & b. Boicourt Overlook FC #2 (Spypoint 12) was mounted in cedar tree five feet above
ground facing northeast (towards the parking lot). Equipment coordinates in Appendix F.
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Wind Canyon Parking Lot Camera

As per Figure 116, the PLC data for Wind Canyon indicated that average weekday, weekend, and
holiday vehicle counts remained at or below half of lot capacity from 7:00 am to 7:00 pm.
However, weekday and weekend vehicle maximums occasionally approach and threaten to exceed

the parking lot’s capacity of 15 spaces.

06/16/2017 12:15
Figure 115. Parking Lot Camera image from Wind Canyon showing 6 vehicles.
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2017 PLC at Wind Canyon Parking Area
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Figure 116. PLC data for Wind Canyon parking lot showing midday lot nearing capacity, primarily during weekend afternoons.
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Buck Hill Field and Parking Lot Camera

The Buck Hill FC was positioned so that it could also serve as a PLC (see Figure 117). As per Figure 120,
the PLC data for Buck Hill indicated that average weekday, weekend, and holiday vehicle counts
remained at or below half of lot capacity from 7:00 am to 7:00 pm. However, weekday and weekend
vehicle maximums occasionally approach and threaten to exceed the parking lot’s capacity of 15 spaces.

SPnBuckhill FC

5

Figure 117. Researchers mounted the Buckhill FC/PLC (Spypoint D12) in cedar tree seven feet above
ground facing southeast towards the Buckhill overlook. Equipment coordinates in Appendix F.
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06/17/2017 15:41 o FORCE-12
Figure 118. Parking Lot Camera image from Buck Hill showmg 8 Vehlcles

05/27/2018 12:14
Figure 119. Parking Lot Camera image from Buck Hill showing 11 vehicles.
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2017 PLC at Buck Hill Parking Area
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Figure 120. PLC data for Buck Hill parking lot showing midday lot reaching capacity, primarily during weekend early afternoons.
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Petrified Forest Parking Lot Camera Data

As per Figure 123, the 2017 PLC data for the Petrified Forest indicated that average weekday, weekend,
and holiday vehicle counts remained well below half of lot capacity from 7:00 am to 7:00 pm. However,
weekday and weekend vehicle maximums occasionally approach and exceed the parking lot’s capacity of
18 spaces. The 2018 PLC data indicated that both the average of maximum number of vehicles remained
below lot capacity of 18 spaces.

-
Petrilied trail counter

Petrified PLC

Figure 121. The Petrified Forest PLC (Spypoint D12) was mounted to a fence post east-southeast of the
parking area, and the trail counter mounted to a post east of the parking area.

05/27/2018 10:44
Figure 122. Parking Lot Camera image from Petrified Forest showing 13 vehicles (including trailers).

Petrified Forest Trail Counter Data

One trail counters (TC) was placed at on the at Petrified Forest (see Figure X). Average trail use collected by
from June 6, 2016 through September 9, 2017 shows an average of 4-5 daily users, with a monthly average
of 136 trail users from June through September.
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2017 PLC at Petrified Forest Parking Area
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Figure 123. 2017 PLC data for the Petrified Forest parking lot showing midday lot reaching and exceeding capacity, primarily during
weekend early afternoons.
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2018 PLC at Petrified Forest Parking Area
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Figure 124. 2018 PLC data for the Petrified Forest parking showing number of vehicles remaining below lot capacity of 18 spaces.
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Daily Petrified Forest Trail Counter Data

Days of the week
2017-06-16 to 2017-09-23
Daily averages

Mon Tue Wed Thu Fri Sat Sun

Site Name Average Median STDV Min Max

Petrified Forest 1 4.4 [ 0.9 3.1 56

w

&

w

~N

—

<

Figure 125. Daily trail counter data for Petrified Forest showing an average of 4.4 users per day.
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Monthly Petrified Forest Trail Counter Data

Months of the year
2017-06-16 t0 2017-09-23
Monthly averages
225
200
175
150
125
100
75
S0
25
0
Jan Feb Mar Apr May Jun il Aug Sep Oct Nov Dec
Site Name Average Median STDV Min Max
Petrified Forest 0 136.3 142.1 50.8 61.0 200.0

Figure 126. Monthly trail counter data for Petrified Forest showing an average of 136 users per month.
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Painted Canyon Trail Counters

Two trail counters (TCs) were placed at Painted Canyon (see Figures 128 and 129). Average trail use
collected by TC #1 from June 6, 2016 through September 9, 2017 shows an average of 146 daily users,
with a monthly average of 4,290 trail users from June through September. Average trail use recorded by
TC #2 during the same period shows an average of 27 daily users, with a monthly average of 846 trail
users from June through September.

A
). . — 5

PalmtediCanyon Trall Counter

s e 1

e T - 7 4 A Do . 2R _/1-.”. ‘?7&-" e 6, - X B
Figure 127. Painted Canyon Trail Counter #1was Figure 128. The Painted Canyon Plateau Trail
located on wooden post adjacent to trail. Counter was located on a cement post. Equipment
Equipment coordinates in Appendix F. coordinates in Appendix F.
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Daily Painted Canyon Trail Counter Data for TC#1
Days of the week

2017-06-16 to 2017-09-25
Daily averages

Mon Tue Wed Thu Fri Sat Sun

Site Name Average Median STDV Min Max_
Painted Canyon 10 10 140.8 132.4 12.2 129.9 164.8

Figure 130. Trail Counter Data for Painted Canyon TC #I showing an average of 146 users per day.
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Monthly Painted Canyon Trail Counter Data for TC#1

Months of the year
2017-06-16 10 2017-09-25
Monthly averages

5500
5000
4500
4000
3500
3000
2500
2000
1500
1000
S00
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Site Name Average Median STOV Min Max
Painted Canyon 10 1 4.2906 4.7900 8945 2,741.7 4.840.7

Figure 131. Trail Counter Data for Painted Canyon TC #I showing an average of 4,290 users per month.
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Daily Painted Canyon Trail Counter Data for TC#2

Days of the week
2017-06-16 to 2017-09-25

Daily averages
40

35

30

25
2
1
Mon Tue Wed Thu Fri Sat Sun

Site Name Average Median STDV Min Max

Painted Canyon 11 . 273 26.1 36 22.2 339
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Figure 132. Trail Counter Data for Painted Canyon TC #2 showing an average of 27 users per day.
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Monthly Painted Canyon Trail Counter Data for TC#2

Months of the year
2017-06-16 to 2017-09-25
Monthly averages
1100
1000
900
800
700
600
00
400
300
200
100
0
=hn Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Site Name Average Median STOV Min Max
Painted Canyon 11 10 846.1 878.0 142.1 647.0 981.4

Figure 133. Trail Counter Data for Painted Canyon TC #2 showing an average of 846 users per month.
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Spatial and Temporal Distributions for Day Use Visitors in the South Unit

Time and distance in the South Unit: On average, visitors stay at the park for approximately 2 hours and
45 minutes and drive 35 miles during their stay. Approximately 42% of visitors stop at the South Unit
Visitor Center and stay approximately 24 minutes, on average.

Approximately 50% of visitors venture away from the road and hike approximately 1 mile during their
visit, on average. This distance away from the road constitutes approximately 12% of their total visit
time. Results reveal that 39% of visitors use the Skyline Vista Trail, 30% use the Wind Canyon Trail,
and 23% use the Old Trail, which represents the three most used trails in the South Unit by day visitors.
However, the amount of time spent at each of these locations is relatively limited, ranging from 8 minutes
to 21 minutes, on average.

Approximately 68% of visitors visit at least one official park overlook during their visit. On average,
visitors spend approximately 18% of their total visit time at official park overlooks. Results reveal that
56% of visitors stop at Johnson’s Plateau, 46% stop at Badlands Overlook, and 32% use Buck Hill
Overlook, which represents the three most used official park overlooks in the South Unit by day visitors.
The amount of time spent at each of these locations ranges from 5 minutes to 22 minutes, on average.

Spatial distribution in the South Unit: The point density maps coincide with the time and distance
analysis. The results indicate that visitors spend the majority of their time driving on the park road and
stopping at official park overlooks. Relatively limited number of day visitors frequent the trails in the
Theodore Roosevelt Designated Wilderness in the South Unit. When trails are used they are directly
related to overlook use or are contained within the interior section of the park road (e.g., Lower Paddock
Creek Trail, Jones Creek Trail). Furthermore, this spatial characterization of visitor use remains
relatively consistent across the hours of the day. However, it appears that use is generally more evenly
distributed and higher during the morning and mid-day hours compared to use after 5:00 pm.

Table 54. South Unit overlook and trail use in 2017 by day visitors displayed by percent time of total visit
and distance hiked.
Minutes, miles, or percent

Travel attribute M (SD) Min-max
Total minutes of visit 2:42 (1:17) 12-507
Total miles driving during visit 35(7.61) 0.10-62
Total miles hiked during visit 1.2 (1.52) 0.02-11
Percent time of total visit at overlooks 18% (4.6%) 0-30%
Percent time of total visit not on road 12% (15%) 0-78
Percent of visitors venturing away from the road 49% -

Note. M = mean; SD = standard deviation; 2017 data was used to approximate typical travel patterns without road
construction.
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Table 55. South Unit overlook and attraction area use in 2017 by day visitors displayed by
average minutes spent in each location and percent of visitors who visited each location.

Minutes
Overlooks and attractions M (SD) Min-max

South Unit Visitor Center 0:24 (0:18)

Percent of visitors 41.2% 2-87
Johnson’s Plateau 0:05 (0:04)
Percent of visitors 55.8% 139
River Woodland Overlook 0:03 (0:02)

Percent of visitors 7.5% 1-10
Picnic Area — Cottonwood 0:30 (0:29)

Percent of visitors 12.7% 4130
Round up Horse Camp 0:16 (0:04)

Percent of visitors 1.1% 12-20
Boicort Overlook 0:06 (0:07)

Percent of visitors 24.3% 1-46
Buck Hill Overlook 0:22 (0:15)

Percent of visitors 32.6% 2-82
Badlands Overlook 0:05 (0:06)

Percent of visitors 46.1% 1-65
Scoria Point Overlook 0:05 (0:04)

Percent of visitors 17.09% 1-35

Note. M = mean; SD = standard deviation; 2017 data was used to approximate typical travel patterns without
road construction.
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Table 56. South Unit trail use in 2017 by day visitors displayed by average minutes spent in each

location and percent of visitors who visited each location.

Minutes

Trails M (SD) Min-max

Skyline Vista Trail 0:08 (0:08) 134
Percent of visitors 38.6%

Maah Daah Hey Trail 0:00 (0:00)
Percent of visitors 0.0% )

Ekblom Trail 0:18 (0:12) 329
Percent of visitors 12.7%

CCC Trail 1:18 (1:26) 3-173
Percent of visitors 1.1%

Big Plateau Trail 1:12 (1:12) 66-79
Percent of visitors 0.7%

Lone Tree Trail 0:00 (0:00)
Percent of visitors 0.0% )

South Petrified Forest Trail 1:07 (0:06)* 67-67
Percent of visitors 0.4%

North Petrified Forest Trail 0:00 (0:00)*
Percent of visitors 0.0% )

Mike Auney Trail 0:00 (0:00)*
Percent of visitors 0.0% )

Wind Canyon Trail 0:21 (0:23) 1-183
Percent of visitors 29.6%

Lower Paddock Trail 0:28 (0:38) 3-103
Percent of visitors 2.2%

Upper Paddock Trail 0:00 (0:00)
Percent of visitors 0.0% )

Boicort Trail 0:15 (0:14) 1-48
Percent of visitors 11.6%

Badlands Spur Trail 0:18 (0:18) 1-48
Percent of visitors 1.1%

Coal Vein Trail 0:21 (0:18) 135
Percent of visitors 15.4%

Old East Trail 0:13 (0:27) 1-183
Percent of visitors 22.8%

Ridgeline Trail 0:24 (0:17) 1-75
Percent of visitors 18.0%

Jones Creek Trail 0:26 (0:43) 1138
Percent of visitors 15.4%

Roundup Trail 0:33 (0:54) 1-113
Percent of visitors 1.5%

Lower Talkington Trail 0:15 (0:21) 5.46
Percent of visitors 1.5%

Upper Talkington Trail 0:05 (0:01) 5
Percent of visitors 1.3%

Note. * limited sample likely attributed to intercept location at South Entrance by South Unit Visitor Center — see
trail counter information for use levels; M = mean; SD = standard deviation; 2017 data was used to approximate

typical travel patterns without road construction.
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Spatial distribution of use in the Theodore Roosevelt’s South Unit Designated Wilderness

Researchers limited the wilderness GPS waypoint analysis to areas within the Theodore Roosevelt
Designated Wilderness. Point density analysis in the South Unit and North Unit reveals that the
overwhelming majority of visitors hike on designated park trails and do not venture far from these corridors.

In the South Unit, visitors tend to use the Maah Daah Heh Trail, both Petrified Forest Trails, the Lone Tree
Trail, and the Big Plateau Trail. Two areas reveal higher densities of use: Petrified Forest and Big Plateau.
Specifically, the Big Plateau trail displays higher levels of use than other areas but the density difference in
this area is limited to the Ekblom Trail Head area to Tomamichael Well to the west and Sheep Pasture
Spring to the northwest. This area also represents a relatively short distance and easy access overnight loop
experience from the road.

Figure 146 on the next page provides a heatmap of use-density for THRO’s South Unit, with two zoomed-
in inset maps provided on the following page that offer greater detail of the trail use at Petrified Forest
(Inset 1) and Big Plateau (Inset 2).

Researchers limited the wilderness GPS waypoint analysis to areas within the Theodore Roosevelt
Designated Wilderness. Point density analysis in the South Unit and North Unit reveals that the
overwhelming majority of visitors hike on designated park trails and do not venture far from these corridors.
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Figure 146 Inset 1: Heatmap for Petrified Forest area showing trail use density.
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Figure 146 Inset 2: Heatmap for Big Plateau Trail area showing trail use density.
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Wilderness Permit Data for South Unit

Figure 147 below shows the percentage of visitors that accessed THRO’s wilderness areas through
various South Unit locations. The Top 5 of these entry point were —in order of decreasing percentage of
visitor ingress—Peaceful Valley Ranch (32.4%), Petrified Forest (22.4%), the Jones Creek trailhead,
(8.9%), Halliday Well (3.9%) and the Paddock Creek trailhead near the Painted Canyon VC (3.9%).

These same five locations were also the Top 5 wilderness exits for visitors, but in slightly different
percentages (in descending order of visitor egress): Peaceful Valley Ranch (31.2%), Petrified Forest (19.7
%), the Jones Creek trailhead, (9.3%), Halliday Well (3.9%) and the Paddock Creek trailhead near the
Painted Canyon VC (3.9%).

Further breakdown of these percentages are provided in Tables 53-56.

Wk Dt ey Togd Ak o vonger dhont moed ond reee MNorth mww

Figure 147. Map of South Unit showing visitors’ entry location
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Table 57: South Unit Entry Locations
Location of Entry E;l;ll);;; Percent Location of Entry g;?f;ﬁl; Percent
Petrified Forest 58 22.39 | Boicourt T-20 1 0.39
Halliday Well 10 3.86 | East River Road 1 0.39
Cottonwood 7 2.70 | Jones Creek 27/28 1 0.39
Miles
Talkington 4 1.54 | Loop Road 15 Miles 1 0.39
Zone 2 4 1.54 | Loop Road 17.5 Miles 1 0.39
Lower Paddock Creek 3 1.16 | Loop Road 29 Miles 1 0.39
Not Given 2 Maah Daah Hey 0.39
Elkhorn Ranch 2 North Petrified Forest 0.39
Loop Road 17/18 Miles 2 South Petrified Forest 0.39
Loop Road 27.5 Miles 2 Sully Creek Camp 0.39
Unreadable 2 West Gate 0.39
TOTAL 259 100.00
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Table 58: South Unit Exit Locations

Number of . Number of
Location of Entry Recordings Percent Location of Entry Recordings Percent
Petrified Forest 51 19.69 Maah Daah Hey ) 0.77
South

Halliday Well 10 Boicort Loop Road 1 0.39
Cottonwood 8 East River Road 1 0.39
Badlands Spur 4 1 54 Jones Creek 27/28 1 0.39

Miles

Talkington Loop Road 14.5 Miles 0.39

Upper Paddock Creek Loop Road 29 Miles 0.39

Buck Hill . Maah Daah Hey 0.39

Scoria Point 0.39

Big Plateau

Elkhorn Ranch . Sully Creek Camp 0.39
Loop Road 17.5 Miles . Upper Talkington 0.39

Loop Road 21 Miles . Wind Canyon 0.39
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Table 59: South Unit First Campsites Used

First Campsite Number of Recordings Percent

Zone 4 32 12.36

Jones Creek 20 7.72

Big Plateau 13 5.02

Zone 1 10 3.86

Lower Paddock Creek 8 3.09

North Petrified Forest 6 2.32

Badlands Spur 5 1.93

South Petrified Forest 5 1.93

Mike Aune 4 1.54

Elkhorn Ranch 3 1.16

Talkington 2 0.77

Zone 3 2 0.77

Boicort Overlook 1 0.39

Buck Hill 1 0.39

Jules Creek 1 0.39

Lower Jones Creek 1 0.39

Scoria Point 1 0.39
TOTAL 259 100.00
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Table 60: South Unit Additional Campsites Used

Additional Campsites Numbe'r of Percent
Recordings

Buckhorn 3 9.68

Zone 2 3 9.68

Hagen Sprin 6.45

Sperati Point 6.45

Achenbach

[a—

3.23

—_—

North Achenbach 323

[a—

River Bottom 3.23

TOTAL

w
[ty

100.00
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ELKHORN RANCH UNIT RESULTS

Parking Lot Camera ° Trail Counter
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Elkhorn Ranch Unit Results

Findings for THRO’s North and South Units are in previous sections. This last section of the report
focuses specifically on findings for THRO’s Elkhorn Ranch Unit (Elkhorn), including information about
the locations of field equipment (PLC and TC), data gathered, analyses, and implications.

Figure 148. Detailed map of Theodore Roosevelt National Park’s Elkhorn Ranch Unit

Included in this section are details about:

e Parking lot camera data at the Elkhorn Ranch Unit
e Trail counter data for Elkhorn Ranch Unit’s section of the Maah Daah Hey trail
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Elkhorn Parking Lot Camera

The Elkhorn PLC data (Figure 150) indicates that average weekday, weekend, and holiday vehicle counts
are well below lot capacity from of 10 spaces 7:00 am to 7:00 pm.

s € )
*¥ Eikhorn PLC

S~

. .
i* 5

L 2018 G |
h‘ ot

Figure 149. The Elkhorn PLC (Spypoint D12) was mounted in a cedar tree facing parking
lot. Equipment Locations in Appendix F.
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2017 PLC Data for the Elkhorn Parking Area
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Figure 150. 2017 PLC data for Elkhorn parking lot showing relatively low vehicle numbers, despite weekend maximums midday nearing

the lot’s 10-vehicle capacity.
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2018 PLC Data for the Elkhorn Parking Area
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Figure 151. 2018 PLC data for Elkhorn parking lot showing relatively low vehicle numbers across all times of day.
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05/26/2018 11:51 77F ®
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Figure 152. Parking lot camera image from the Elkhorn parking area showing 3 vehicles.

Elkhorn TC on the Maah Daah Hey Trail

One trail counter (TC) was placed near THRO’s Elkhorn Ranch Unit on the Maah Daah hey Trail (see
data in Figures 153 and 154). Average trail use collected from June 6, 2016 through September 9, 2017

shows an average of 6.5 daily users, with a monthly average of 195 trail users from June through
September.



Theodore Roosevelt National Park Research Report 2016-2018 197

Elkhorn Maah Daah Hey Daily Trail Counter Data
Days of the week

2017-08-10 10 2017-09-24
Daily averages

Mon Tue Wed Thu Fri Sat Sun

Site Name Average Median STDV Min Max_
Ekhom I 65 55 23 a3 112

L]

H

~n

Figure 153. Trail Counter Data for Elkhorn showing an average of 6.5 users per day.
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Elkhorn Maah Daah Hey Monthly Trail Counter Data

Months of the year

0] 2017 )

Monthly averages

Site Name Average Median STDV Min Max
Elkhorn 195.7 195.7 61.4 134.3 257.1

Figure 154. Trail Counter Data for Elkhorn showing an average of 195 users per month
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Appendix A: Management Questionnaire

OMB Number xooox-xxxx
Expiration Date woouxxxx

Theodore Roosevelt National Park

Visitor Survey

Management Questionnaire
2017

To be completed by field staff,
1D Travel party ID _ Tracker number ; Dae
Location Field st
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SECTION 2 PREFERENCES AL THEODORE ROOSEVELT NATIONAL FARN

4 Please mdicate your level of opposition or suppoat lor the Following managemont scenarios at
Theodore Booavel National Park. The list of Bemas helow are not necessarily actions that are
definitely golng to occur at the park. However we are imesestod in your opinions about these

pokntial actions. (sefect one box for each row)
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prell-offs. and additxcnsl RV sites

C 00 0 C 0 0 0000 0 0 00 C P OO O O O Sweyly Suppont

C 000 CO0 0 O0CO0OCUOCCOOCCCODODORQOCQO Swagh
CooPCcOoPveEeEUOCUODOCU0 PODPCPCECPRPODERODOCO
C 00 0CcC0000CO0O0COC ODODOOODODOCOOODO
co0o0oc0 D000 POP D DODROC QO
C 00D 00 0D O0DOCO0DOCO0 ODODODCODODODODOO
coo0ocoPPCcDoco PP DCDDPPRDCUE
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5 Plaoe dlocate 100 “preference peists™ foe the potntial expansion ec areation of the follewing within
Theodore Roosevelt Nationsd Park. For example, you might sssign 100 podats 8o one fom and zero to
all the others, or assign 50 paints o oae. 25 10 another and 25 yet to ancther. Regardiess of how you
st g poants, Uhe pomis vou st g should total 100, Please read theough the Tist below and e e
boxes to assign 100 prefarence poists any way you woald Bhe, IF you oppose any and all expansion or
ereative of ifradructure within Theodore Roosevelt National Park. vou may indacate that bedow,

Preference polmts

m&hm—bwmmmwndw
A

Creale sew ravarved grosp campgreunds

Trntall water, sower, and dectrical hookups i compgrmunds
Irprone socemability st exaving park faciltbon

Comstruc! » pormancnt Veaka conir 2 the Noath Une

O Tam choming nol 1o sssign preferance possis to the Tist below bocawss 1 opposs all xpamsion or
creatives of sefrstructure within Theodore Romevelt Natiosal Park.

G 1 vou could choosc enly one of the Following 1o be poteatially created o cxpanded withe Theodore
Romsevet National Park, whach one would yoe choose? (please select only one)

O Expund eusting campgrounds by providing Lrger loops, birges pulledls, and addtamal RV st
O Create new reserved growp campgrounds

O Install water, sower, and decaneal hookups in campgrosds
O Iegeove acoamaibility st exinting park facilzios
O Constrint a permament visitor comter ot the North Unit

O Tam choming no 50 select one mem from the st shove bocause T oppose sy mnd all expunsion oo
creatica of infrastructure within Theodore Roosevelt National Park
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| SECTION 3: SERVICE QUALITY AND VISITOR SATISFACTION |

7. Om vour mest recent vist, how satisfied or dssatisfiod wore you with the quality of the
survices and Facrlites of Theodore Roosevell Nabonad Park ™ (velect ome bax for cach row)

1 § ;;l 3 £e £ 3

P18 31 5 8 HE
PARK SERVICES
::""“"‘"“"‘"-“"’ a o a Q a a a Q
Backooustry trail map and guide e © 0o o a o o]oa
Noticas} Geogmphic park map o O o @ © o oo
Informatics and directioeal signs @ © © @ o o aloe
mpethesguncwmiiliess O O @ O O @ a | o
Ranger-lod programs 8 © © © © o oloae
Assistance from park cmployees Q o o a @ © o)]o
Ovenllquitysfsenionatepsk @ @ ©O© © © @ a | a
PARK FACILITIES Q
Joe—— 8 O @ 8 a a al]oae
Teail condiion Q © @ © @ @ a]a
Socnic rasd confitions a © @ 9 o a ala
Viniter Coster cxhbts Q B © © ©o o oa]o
Visitor Cester ook stoee o 0 © 0o o o ala
Ponie arcas a o a a o a ol o
Restrooens a @ @© @ o ao al|a
:‘:“‘,"""""”"‘“‘""“""‘ o o o a O o o | o
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| SECTION & ABOUT YOU J

9. What is your zip code?
10, Whst your were you bom™
11 What is vour gender? (select one) Q Male O Female QO Other

12 What is the bighest level of schoal you have completed” (wloct ome)
O Less than high school Q Some college O Gradeate or professional degree
O Some bigh school O Two-vear collepe gradusse 9 Do ot wish 10 answer
Q Hagh sahool graduse Q Your-yvar collge graduate
13 What is your race” fspdect ol that apply?
O Amerscan Irdaan or Almka Native O Hawsiimn or Pacific hlander Q Other

Q Asian O Hispasic or Latino Latina O Do wot wish
Q Black or Athican Amencan Q White 1 maswr
14, Which category best describes vour 10tal bouschold imcome in US. dollars during 2016 before taves?
select om}
O Less than $24999 Q $50,000 10 874999 O S1350,000 10 $199.99
O 250000 $3497 Q 75000 10 99999 O $290,000 or more
O 35000 10 $29.99% O S100.000 £ $139.993 O Do not wish to snswer

Thank you for your help with this servey!
Please retumn it to the person who gave it to you,

If you have any question or concemn, please contact:
Dr. Ryan Sharp = rvanmsharpa ko eda
Dr. Matt Brownkee ~ browalee @ clemson.edu

PRIVACY ACT and FAFERWORS REDUCTION ACT satement

FSLLSC 1™ maBoring oolioethon of fhs ncbemotion. This Sfenstion wIE 1o usad by park snrgers 1o Dot servy B peble Rogponiw % s
regued o vobarery ead saarnous Youw e sall nover de psoostod vl o e, and dl ot foasstos will b doinoyod s e
dons racten 1o somlaabal Vor mten wrey be baber spertwt e bor me bty 0 sppds e elamidion sapaetad A apeacy wey et cemdhed -
Onsr, & persan e x e rad 1o nespond 10, 8 codlaanon of rfrrsten wloss & dagiays » cavetly lid OARR contyef nuamiber

BUNBEN ESTIMATESTATEMENT Mtde soportng Sundbas o s S o astmmadad oo prmge 10 el Dt

Tegw @y e Dt e SS1mae of an other asfoet of T form v




2019 THRO Report: Appendices

Appendix B: 2001 vs 2017 Comparative Questionnaire

OMB Number xooc-xxxx
Expiration Date: xohooxxxx

Theodore Roosevelt National Park

Visitor Survey
2001 Comparative Questionnaire
2017

To be completed by field staff’
D _ Travel party ID _ Tracker number : Dae
Location _ Field stafT

PRIVACY ACT and PAFENWORK REDUCTION ACT seatoment

& USC 1T mtbhorires colocion of O infonmetoon  Thes snformuion will b wead By pork sntsngon W bediar sorve the poblac Rogunse W das
ragaed (s voletary sl soceneoss. Vour nams willl sover N asmacsad w il your svonrs, and ol cootnt sformaateon wifl e &oannad wie e
St collocton w conchadad. Mo acton mury by Lhuaon sgetadt vou For refaseyg o mppdy B¢ mdoosation roguodad. An spoacy wan ped comdct or
spvesat, el @ perwin o el seguesed Yo sogeed b 2 cofioutee of mfemeniaon wdens o Sgdo s o cunadhy s OMES Geated mesiyy
BURDEN ESTIMATE STATEMENT. Pbilc svpornng Dardon for fhis form 1 oxtamatad %0 avornge 10 masetor por rosponss  Diovct commmonts
ropesdeg e baadon otmneic or sy othar apoct of B form o

208
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SECTION ELYOURVISITS TO
THEODORE ROOSEN ELT NATIONAL FARN

1. Phase ell us about your past visilateon (o Theodore Roosewe® National Park.

2 Jecludng todsy, how many days i the last moath (10 days) have you vimited Theodore Roosevelt
Natwaal Park”

o I vou vinted Thoodore Roosovelt Natioasd Park for enly one day, how many boun did vou
wpend m the park” bours

b locluding todey, how many days ks the last year (12 months) have you visited Theodore Roosevek
Natwoaal Park?

¢ Iecludmp todsy, how mass yeurs (total) have sou smiled Theodore Roosevelt National Pard?

2. On your most recent visit 8o Theodore Roosevelt Natioml Park, what activities &d you
participuis im ol the Park? (chack ol that apply -

O Miking cwtnilc » dovigratod O Viewing wiklilie in e D Horchwck riding in the park
rad

Q Hiking on & dovigmatod trail Q v'a:i.,-m-m-u O Picmiching in the park

phants in B paek

Q Parapatng = ranga-hd O Viewing mescem oxhabots 9 Brydlng » tw park
programs in park o The vistor oenlon

Q Shogping in cne or more Q Camping
Visor ccnlens

O Ovhr (specafy)

3 Dwaresg This current visit 8o the area (The park and local commumbes) what activibes did
you or do you plan o pasticipate in, 2 wh sites or sttragtions did you or do plan 1o
visit? fsefocr oy onw):

Antended the Madors Maeical
Visod the Chatoss de Mores State Histon: Site
Traveled ca the Maah Dash Hey Trail roheck alf thar appdy)
Q byfoor O by bike O by doncdack
Nountain biked on other traik i1 the area
Played polf in e e
Vozod the Dalots Dmosaw Muscuss in Dichuson, ND
Visitod othar musaums s the aros
Visitod Fort Usion Tradng Post National Histork Sise naar Willston, ND
Visstod Kaife River Indiam Villagos Natkaal Historic See naar Stntoa, ND
Visstod Fort aford Nationa] Flutone Seie noar Williton, NI
Towrod the Litthe Masosn National Gexedmds
Other (spesify )

209
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4 Phase check the following types of businesses, of any, you patroaized during youwr most recent
it 80 Theodore Roomevelt Nateomal Pack andd the surromdmg wen. For each tyvpe of business
vou patroaized. please circle the commumity(ios) where it was located

1wuncan Communithes (Clrche the commmunity where you patrosiced coch 1y pe of besisew)

Q Lodgeg Bach Belfiald Didkinwen Modea  WathedCity  Willetcn
O Restwsrant Beach Hetficld Didimsen Modwea  Waed City  Wilkaon
O Gas station 1Raach HBelfickd Didmsen Modea Waled Caty  Wilbeon
O Grecory vare PBoach Beifld Dickinsen Modea Wathed City  Wilhacn
O Retail/gift slere Beaach Belficld Thdmen Modea Watleed Caty Willtcn
Cmine (phaag spucily mame of cavno)

Othar (ploass spocify )

O 1 & st patronize any of e hanaoocs scx e purk

O Dot koo don 't csmamber
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SECTION 2: EXPERIENCES AT THEODORE ROOSEVELT NATIONAL PARK

5. Below s a hist of possible detractions you may have exponwmeed while visatmg Theodore
Roosevel Natioaad Pard.. Plosse look over the list and for cach posaible dcemaction indicste
Do much 1 detraciod Trom your experience during vour currost vist 10 the park (select one
hax for each row)

Modaratddy
detraded
Serwunly
detracted

‘ary sersoanly
datnasd

D ot
opanence

Slightly
detiactad

5

I?‘:awhmam-da‘hb*qoﬁ:
Toe fow parbing 1paces a1 wraibeads

Nit encugh restrocms

Cosgontaon on park reads

Toe little directivnal signaze os park tails

Tos fow parking spaces at visitor contions
Coafnan sheut rakes and regadation
Restrooms not accessble

Cosgostion = the visser omion

C € ¢ C C e € c @©

Tos it doctional sgnage oa the mam park rosds
Comgonticn i the visier conter parking kot

Toe litthe sigmape on wildoness or beckcosstry tils o the park
Toe low inlerprotatinve siges

N (hem cutaade ek boundircs

nooocoocnooconouo""‘:“."’“

0 ¢ 0O O OO 0 OO 0O O O 0 C 0D o o
C 0 0O O OO0 0O C 0O OOC O C C OO0 O
€ 0 0 ¢ 0O 0 0O C 0O OCC @CQCC B O c o
C ¢ 0 0O O 0O 0O C 0O OO U 0 ©CL 0O O ©

C € € e C ¢ ¢©

Coaflicts with oftur visiton om park roads
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SEOCTION 3 CROWDING AT THEODORE ROOSEVELT NATIONAL PARK

6. Onthe page below 15 2
of places n e park. Lok
over the list snd the
poovided map Check ol
the placet you viconl Fer

In peversl. how crowded &id you

1 o felt crowded, what made
vou Reel aowidal feile off

o place you visted. feel? fcfiack caw dou flur cach rom) appdat
plowse Wil ws Sow T by of
crowded. of w all you foh
and whas saade you feel
crowded ot tat plce
<
E il g
il |HEELE
SOUTH UNIT
Posrted Caryon Vvatoe Carter ajolalolalalalafu]rs v s e
Medors Vissor Center Q0JO0jOi0|O|0]| OO rm vade "JOS oo
Renseveh's Mabese Croms Cabes 0]0|0|0/0[0|0| OO |rme "= I o
mmﬁnlu]mmm:msQQQQQQDQDMV&:-"::-“
Cettormvond Campgrosnd 000000 0| QO |rwe Vowin Hoded
Peaceful Voley Janch B FIEIEIE] EIEIED ] e
foeres Loop Dy ojojojajojojo[aja]mm Vs o e
Jones Creek Trail QOO0 O|O| OO |ru Y= HEES e
Kogeton Susare Trad ojojojalojojo[aja]me Y= HoEs e
Coal Ve Tond oaooaooal_gm"“‘"":‘:.."w
Tk 3011 El FIEIEIEI EIEE] E il
Wirsd Cwmgon Nusure Trud ojlojojajo|o|o|a]o]muw Veis tode .,
Penfin Fosest QJO|0|0J0|0[0[ QO] Vs 1o
Dackoomrmry Trmis (Wiklorness [raik) 0]O0]0]0]O|0| QO] rmye Ve Hode .
s = Vet Nwmdat
o gl seoen oo, el vt 1Q1I0 ' Q1QIQ1Q10 Q10 s i
| contery) 1
NORTIUNIT |
Doorh Tmit Visstor Comter QJO0|0I0|O|O|TJOme v "0 one
Arvpees Campngrosand wnd Pusie Aes QlOI0|0I0|0J0| DO re vade DU o
Lanle Mo Nature Trail QIO 000|000 mw veus "To=t e
Coprock Coudee Namase Tral 0JO0|0i0|0|0[0]O]me veds "ZENt o
Seerve Drive Q|OI0|0/0|0|0[Q]O]rere vea "IN ore
Ochour Overlook 0Joi0joj0|oja|a]O]mw vads "SEE e
Wover Dheed Overiock ojo0. g 0|0 Pople Vi Hasibat Ot
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L
Foackcourary Tries (W ibdersens Traik) FIFIEICI FIEIE ) R O wa
Fromoountry Truds (Nom-wddermses Trink
e oo s, sccempoets, wd vt |Qj0|0|0jo|o|ofo]o]me vae tte
3 " ELRHORN UNIT 3 ]
Fhors Ranch See JaJalalalo]alalafalme veus ot .
[ SECTION 4 ARBOUT YOU J

T What s your zip code”
£ What year were you bom?
9 What is your gender” fsefect oney g Male Q Female O Other

10 What is the haghawt kvl of sehool you huve completod? (alocr o)
O Lows then hagh school Q Some colkege O Gradasto o profemional degroe
O Some begh school O Twoyew college graduate 3 Do pot wish 10 answer
Q High schood graduste Q Foursyear colkege groduate

11 What Is your rmce? (sedect all that appdy)

O Amonscan Indusn or Alaska Native O Hawatiam or Pacific Islander Q Otlwer
O Asimn Q2 Hispomic or Latine Lating D Do sk wish

O Black or African \merican 9 White 1 amswer

12 Which ostegory bost desonbes your total housebold income in U S dallars dening 2016 Sofore
BaxesT (wloct o)

O Less than $24.999 9 $50.00 10 $74999 O $150,000 10 $199.999
& QLm0 w SHYm Q S$7L0W 1o 2999 0 $200,000 or more
D 19000 10 4099 D S100.000 ¢ $14999 D Do not wish 8o snswer

Thank vou for your help with this servey!
Please retum it to the person who gave it to you,

If you have any question or concern, please contact:
Dr. Ryan Sharp — ryvansharpa ksu.edu
Dr. Matt Brownke ~ browale @ clemson.edu

PRIV ACY ACT sad PAFERWORA KEDUCTION ACT satvment

B USC 1o satorono cnbactim of o arbrmston T sthwmanion wil 1 oesd by perk ssrgon to Setor sarvs the pedle  Nasporie o fas
Toguodt 4 vobamary d inorommoss Your meme Wil neve b smocuted wirh your saeees, and 81 comtct pformation will e desroyed wha he
Aot oolioc b s gomedabod Yo mon miry e Sabes aqpatint vom for tefming %0 sappls e admndion ropasdod Ay agpascy ey i condnt
onsoc. @ 4 porson s ot Teguined to repondd 10, & eodiation of Inrmeton wlioss & dispieys o ooty vk OMR sontrl nusber

BUNBEN ESTIMATE STATEMENT Mudbe scportog bundon lor B Somn 0 osbemdod 0 svonage 10 anslos gt topoese Dipox | commpaoes

ropeedog the bordcn odrrwic or sy other avpoct of $as Soemy b
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Appendix C: 2017 Indicators Questionnaire

Theodore Roosevelt National Park

Visitor Survey

Indicators Questonnare
2017

To be complered by field siafY
) Travd party 1D Tracker number Date
Location Field stafl

214

PRIVACY ACT and PAFERWORK REDUCTION ACT statoment
B OSC 107 thorives colioctan of Tes aformetaon  Thes mfoomaom w1l be wad by park mumgers b betier sorve the pulle. Rosgonnse 40 das
oot 18 voluuny and asoen s Your saand Wil ncver W aeaciatad woh yous svvaars, sl ol contact wdormataon Wil i &ocronad when Ox
data collecsen s concindal No action many I tban agasad yeu R rcfsmng © oy G adormataon geodod An agoncy e e condict or
sponscr, annd 8 pOron o sel soguead fo ropund te, 1 collovton of mlsmnaton mmiow 11 gl » & oty valad OALS Contord iy
BURDEN ESTIMATE STATEMENT: Pubii soportong banrdion for S fomm o0 oxanetan] 30 avanage 10 sbontos por roguomse [Nt commmenty
soganday the haadon otamuie or 20wy othey 3ot of B fomm %
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SECTION HYOUR VISITS TO
THEODORE ROOSEVELT NATIONAL PARK

1. Ploag 168l us abost your past vismtation 10 Theodore Roosevelt National Park.

2 Incleding today, how many days in the Lot menth (30 davs) have vou visited Theodare Roosevel
Natsonal Pard.”

o I you visted Thoadore Rocsevoh Natwnal Park Tor oally one day, bow many howrs & vou
spend in the park? hours

b Incleding today, how many days i the bast year (12 months) heve vou vissed Theodare Rowsevelt
National Park?

¢ Incleding today, how maay years (total) have vou visited Theadore Roosevelt Natioaad Parl?

SECTION 2: YOUR CURRENT VISIT TO
THEODORE ROOSEVELT NATIONAL PARK

2 What arc theee things vos empoved most abowt your visit to Theodore Roosevelt National Park?
L

-
-

3

L What ase theee things vou enpoved kst about your visit to Theodore Roosevelt National Pard”?
I

2

3,

4 If vou could ask the Nationad Park Service 10 change some things sbout the way they masage Theodore
Rowsovelt Nabwaal Park, what would you ask thees to change?
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S HWyou could sk the Numonal Park Service ngt 1o shasgs some things about the way they manage
Thoeodore Roosevel National Park. what would vou adh them st 10 change”

6 Bolow o a st of expericaces that might ha important 10 some visttors ® Thoodore Roosove’ Natioml
Park. Please circle the mumber that dicates bow important cock aponence is % veu m relation to
your vist 10 Theodoss Roosevelt Nabomal Park. fovecke select ane hax for each row)

N
“Ihe apportenity to. " bopert e et e

expenicnce clean st frec of haze and pollutsnts
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7. Using the same lat froos the peevises quoition, please wse the fiest answer column 10 seloct the 10p five
Siesinegs that aro mont importast in rolastion o vour visn 80 Theodore Roosovelt National Park.
Next, wse the socond amswer columa to select the experience that is the nest ungestant Sunmg vour
L

“I'he cpporamty to..." vk vise

m'wﬂﬂmmmmwu 18 s “-E_
——_umaor ‘H ' “ K X
e m--mwdotn "_‘_
mmzm_‘——z—
_E_-E_

hwwlhum louc(otam -__-
mdm.&-‘ul .ﬁumm“lhlm _E_“
dmlrfmdhn-d _E_“
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| SECTION 3: ABOUT YOU J

£ What is your zip code?
9. What your were you bom™
10, What is vour gender? (select one) Q Male O Female QO Other

11 What is the Bighest level of schoal you have completed? (wiloct o)

O Less than high school Q Some college O Gradeate or professional degree
O Some bigh school Q Two-vear collepo graduase 9 Do ot wish 10 answer

Q Hagh sahool graduse Q Your-yvar collge graduate

12, What is your race? (et ol that appldyy
O Amerscan Iedaan or Almka Native O Hawstism or Pacifc lander Q Otler

Q Asian O Hispasic or Latino Latina O Do wot wish
Q Black or Athican Amencan Q White 1 maswr
13 Which category best describes vour 1otal bouschold imcome in U.S. dollars during 2016 before taves?
select om}
O Less than $24999 Q $50,000 10 874999 O S1350,000 10 $199.99
O 250000 $3497 Q 75000 10 99999 O $290,000 or more
O 35000 10 $29.99% O S100.000 £ $139.993 O Do not wish to snswer

Thank you for your help with this servey!
Please retumn it to the person who gave it to you,

If you have any question or concemn, please contact:
Dr. Ryan Sharp - ryamsharpa ko ede
Dr. Matt Brownbkee ~ brownle @ clemson.edu

PRIVACY ACT and FAFERWORS REDUCTION ACT satement

FLLSC 1™ maBoriog oolioethon of ths ncfmaotion. This Sfenstion w1E 1o usad by park sxrngers 1o Dot srvy (e peble Rogoriw % s
regued o vobarery wad srrrnous Youw s sall seve de psoostod vl yor ez, and dl costact sfoamstion w il b deinoyod s tie
Aoty racten 1o somlaabal Vo mten wrey be baber spertet e bor me bty 0 sppds e elamidion sapaetad An apency wey et ceached -
Onsr. & persan e x e rad 1o sapond b0, 8 codlanon of rfrrston wless & dhglays s caretly lid OAR contel number

BUNBEN ESTIMATESTATEMENT Mtde soporting Dundbas o e S o astmmsdad oo srmge 10 el Dt

Tegw @y e Dt e SS1mae of an other asfoet of T form v
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Appendix D: Technology Questionnaire

OMB Number: oo o0
Cepiration Date: o0 o/ oo

Theodore Roosevelt National Park

Visitor Survey

Technology Questionnaire
2018

To be completed by field stalf
1D Trave pany 1D Tracker number Dase
Location Field staff

PAPERWORK REDOCTION 30d PRIVACY ACTSTATEMENT: The Papervork Rodecten Act roguines ss b 1l you why we are

ool ting this ndermation, how e will ase i ond wholucr o sk yom han e b respend. We arre suthoriond b e Natiosd Park Sersior
Protectios lasrpevtation and rescanch s Sovem (8 USC §100790) te enliont this information The information collected far this sarn ey will
it park managen i uadonianding bew you emgape with dechaodegy e ot Thoadare Beoses ok Nathmal Park. Y oer covpomsas 40 (b
ool thon arw compietich voduminrs sd will remsain seessmens. You con ond the procens ol s thme and =il ast be penalicod in any was
for Boosing s do wo. Al contact lnfermarion collectod Sor the perpose of the Slbrw-ap varves will be Sestrw od ot the cnd of the collvction
perind and oo porsamal Mentflahic coverds willl be madntsmed ar sbared Sor sy purpescs. Duta onlicctod will saly be rvporiod in sgpropsies
el ww ol idually sheniifialde respomses w il he vporied A Fodersl sgency mu tnd condudt of speaser, and you are sl reguieed e
rospand te, a colocten of infarmation snieo £ dhplays & currenddy s alid OME Contrnl Nombar (24022400 We evtmmate that it will tale
abcant 10 minetes e comphite and return dhis se-div guetioanalne. You mas wnd comments concr ming the barden extimancs or 288 2wt
of hin lnlarmation collcction be B, Ky se Sharp. Avsistant Profowsor, Park Mansgomsent sod Tourbo, 221 Theachmarton, Manhattan, XS
AN, Rannen State Ui orviny Gaddrvss) of 0 andiarp s b ode (emad), or Phadive Poads NPS Tnfarmation Collectim Conrdnstor o
poonds g apa g omadly
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SECTION 1: YOURVISIIS TO THEODORE ROOSEVELT NATHONAL PARK

1. Please tell us abost your past vistaton 10 Theodore Reosevelt Nigional Park.

& Iocluding soday, how masy days i the bast momth (10 davy) have you visited Theodore Roosevcl
Natwonal Park”?

o I you visned Theedore Rooseveh Natsonal Park for cally one day, bow many hows 0 vou
spend in the prk” hours

b Including soday, how masy days I (he bast your (12 monthe) Save vou vissed Theodore Romevelt
National Pard?

¢ lncleding today, how many years (fotal) have you visited Thoadore Roosovelt Nationad Park?

3. Ploase 1ol ws how mobds devsoos mfouncad veur eparnoes ol Thoadors Rooevdt Natwonal Paek (NI
Strongly | =
D Duageee | Noutr Agres

Mobile dov s mmgeoved my exgursenies o Theodos . 0 '

Roesevell NP
Using Mobale devices will holp me shaee my Spernnec ol
Hoomen ok NI” with my
I'was sblc 10 spend more ime al Thoodors Romevel NP wodsy

bocaine | was ablc s be conmectod o work durisg oy Vet
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)1 yor', Save you dewnloadod am NI apps 10 your mobils devicsta)!
o YES tphowe) o YES (ablet) ONOigow QHD

I ‘you", which appds ) did yom dowmbcod”
M Ya'' Dull you wee the mebile app defors gomg 0 B park?

Yis ENO(gew Q4D
I Yo, 1w ofien Olsmeadey 01t s wedd 0 Diese 2 month Comly e
) Yo, du vou uss the mobde 2pp whillc ot the park™
SR L SNO (go e QN
U Yea', Thow oftion - more han | tene s o Fhome an bonnr 0 1 b prr 2 hoars 0 onlly omee

() Do you plan 10 s She mobik app aficr your vinit 10 the park®
= YIS o NO

K Which of the followmg soctal media sites do you e the mest oflen (seboct only one)?
o ldo st use social media o Faodvok  © Twlter Oltagram  © Seapchat O Other

| For B social meda s viu schoctod shov s o wnang the most, b cfben do you we 1l

Mescthan o vy Cllmeaweck © limcamenth 0 only snce
9. Dvd you wee amy socal moda vites whele of the park today?
o YEs ONO(gewQ W)

| ()1 Yeu' which socisl modia sites S you we whilc at the park soday !
o Poodhoek O Twiner O ltagram O Seapchat 0 Oer

| () Thow ol
Omove Than ) e por bowr 0 1 time per howr 0 e per 2hoses O only once

10 Dl you wae other socas] modia welwiton 1o find wformation abost Thoondas Roosaveh NT?
o YES oNOigowQIT)

(a) I Yo' DM you v 2y bafore commimg 10 the park soduy?
o YES o NO
(5) ¥ Yo" which did you we?
Clashk O Twmar O lwtagram O Seapchat 0 Ofher =

(2) How ofter dud you we # before comeng 1o the park 1oday?
| Citeme s day o Ltiosw s wodd O lise amondh O only omoe

11 Peme owsle only ong
[ poofier b e toohek apys wchetor I do net we ather
12 Wil you contmue b viell Theodors Hooserul NI sltod webmites when you retuen home” = YIS o NO

Whiy or why set
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SCTION X ABUTYOU ]

.- -

-

What is youre zip code”
What year were you bom?
What is your geoder? (select one O Male Q Female O Do not wish to answer

What is the Sighest levol of school you have completod” (eloct omv)

O Lo than high school 0 Some college 3 Geaduate or professional degroe
O Some begh school O Two-vesr collipe gradate O Do sot winsh 10 answer
O High school graduate & Four-yvar collge graduaie

For vou enly, wre you Hipasse of Latno” QYES O NO

What is your race? (select all that apgiyy

O Amencan Indian or Alaka Native O Hawaiian or Pacific Idander Q Asian

Q Nk o Afcan Amorsian Q White 0O Do et wish

1o answer

Which catogory bont doacribos yvour 1otal Bouschold momie in UK. dollars during 2016 before tasen?
(select ome)
O Less than $24999 9 $50.0M0 to $74.999 Q $150,000 10 $199.999
Q Q500w $34.99 Q $75.000 10 99999 O $200,000 or more
& S0 0 S99 D $100,000 ¢ $149.99 QDo not wish 8o anawer

Thank vou for your help with this servey!
Please retum it to the persan who gave it to you,

If you have uny question or concern, please contact:
Dr. Ryan Sharp — ryansharpa ksu edu
Dr. Matt Brownke - brownle @ clemson.edu
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Appendix E: Thresholds Questionnaire

OMB Number XXXX-XXXX
Expiration Date X/XN/20XX

Theodore Roosevelt National Park

Visitor Survey

Thresholds Questronnaire
2018

To be completed by field statf
D Traved pany 1D Tracker number Dase
Location Field staff

PAFEXWONK REDUCTION asd FRIVACY ACTSTATEMENT: Thw Paporvork Hodecten At rogeine s b el you why we are
onliocting this lndermaton, how we il wse 1L and #hotbr or et yom s e b rospand. YWe sev sntheriond b fhe Natonsl Park Sersor
Protection Matcrpevtation sl researeh ba Syt (5 USC §100700) b enliens this information. The bnfarmation oullestod for this servey
balds spen previows work comdected ot Thowdare Rowswes vl Natieasd Park that Moatifiod visiters indicaters of quabny . The duta collvoted
I s sidy Wil svsidl mangen i sadoriandiog vidters theeshebds e cromdod conditons 31 spociic location within the park. Your
Pesperaes bo Thbs oolox thon are completely codumtary and will remain sncns mens You con ond the process ot sy Ui and w il set be
penalived bn sy way for chossing 2o du v Al contact indormation collocted Sor e paapese of She Sllrn-ap vurvey will be dowtawyod ot the
ond of the ovliection peried snd mo porvenal Moodfladde roenrds will be makatalned or sharcd for any parpeses. Data colloctod willl saly be
orporied In sgtrvpstes sod o ndh bdually Menaflabde srspanncs will be reparted A Federad soncy mas sod oomdact af speasor, sad you
arv ast rogqained te revpend ta, 8 collection of Infermacion waben it Sapdur s o curvenely vald OMES Control Namdr (100440224, We
ethmatc that & will take ahonst 14 minstos bo complete sod refurs i co-vile gootisnsaire Yos may wod comments concerming (he burden
extimates o sty mpect of 1 dormatnn colbocton do D, Kyon Sharp, Avsbiant Professes, Pack Masagronest sl Toarhm, 211
Theachamorton, Manhaoten, KS 64500 Ramoas State Ushiersty (addrvm ) of rysmbarp @ bonodu fomalls, or Phadive Pands NP5
Ifarmation Collccten Conrdinater af ppoads @ apagoy (omadly
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SECTION EYOURVISITS TO
THEODORE ROOSEVELT NATIONAL PARK

1 Pleane 18l us abowt vour past visatiion 10 Theodore Roosevelt Nanonad Park.

2 Incleding today, how many days in the Last menth (30 davs) have you sssited Theodore Roosevel

Natsonal Pard”

& i you vissted Theadore Roosevelt Natwonad Park for only one day, how many hours dd vou

seodinthepark?  houns

b Incleding today, how many days in the last year (12 months ) have vou vistied Theodore Roosevelt

Natsonal Pard?

¢ Incleding today, how mamy years (fotal) have you visied Theadore Roosevelt Nationald Park”

| SECTION 2: YOUR OPINIONS AROUT THEODORE ROOSEVELT NATIONAL PARK |
2 Usng the seale telow, please eate the Revel of crowding vou expenéancad 81 Theodors Roosevelt Natiosal
Park todyy. Please crcle the number that best matches your resposse:
Nt Crwded Barrly Crawded SIghds Crowded Medvrainty Crowded Cronided Very Uroded  Ftremsts Crawied
3 -2 A 0 1 2 3
1 Phaw indicste ff you have oxponanced any of the following Sering this vist o 3 prevaoss vt 1o
Theodore Roosevelt Nahonal Park
Expenenced Expenencad
durng a proveoe | during currest Vit
il o the park o the park
Chone oot b0 visat Ty parkh, Domime tROre Were 100 many visiton - joe——————
Chose oot to visit yourr desired ploces in the park becmase these 2 3
weere oo many visors
(\mmﬂ{om 0 your dosred aotivilies Ivcaus ey were a Q
100 Ay visitors
Changed the Gmes or duvs Bt vou visited the purk docame there o )
WETO Boo mamy Vison
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S YOU TN

4 Pl rate each photograph s Binder 1 by indicatang bow scoeptahie you teok it is based ca the
comditions dsplaved A rating of -4 means the combitions dapliyad are “very usacceptae”, and a
rating of + 4 means the cenditions displayed are “very acceptable™. (Circle ome munber for coch

pivcsagraph )

SR E

b. Conssdesing dhe conditioes i Bander § tha you indicated you expenenced teday, please rate the
dpgree Tt those vonditions enher incteasad or deceensad the guality of your park oxponmoe.

10 vme o .

Dovrvawd e gty - Brvand the Sevesd B
qulity of an dutract frem ety of mry gty of ory
AT

pereme e guakes of perence
Y TR

¢ Whikh photo (I s ) displays the conditions where vou believe park massagers should ke action 1o
mnpoone the conditions daplayed in Beder 17
O Noee of the conditions in the photographes are so
Phaoto mamber OR  unscceptable St park managers should take action 10
imgrove the conditions dsplayod in Binder 1

4 Whaeh photograph (of am ) displays the condutions that are so usacoapiadle that you would no longer
uﬁcmawmn&mg
: Nom of the conditsons m the photographs are 30
Pheto mumber: OR ™ umacocptable thut 1 would no bosgor usc the ssca i Bindes 1

& Whah photograph (f am ) i Binder 1 shows the highest kevel of use you belicve that park msnagers
shoudd allow? In oty words, at whiet posst sbould visdor se be lusaod? (I use sbould sot be

Timated of amry poant represemiod by the photogeaphs, or not restnctod o all, you may mdicate Bar)

Q Nomw of the conditions in the photogrphs are so
Photo mamber: OR  unmxeptable Sut visitor wse should be limited
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OR  Q Visitor sse should never be hmited
£ Plome rote each photograph on Binder 2 by indiosting b acceptable you thisk it s baved o the

conditions daplaved. A rating of 4 mvans the conditicns displiyod arc “vory wsacceptable™. and a
rating of +4 moans The condibons displayad are “vory accoptabie™ (Ciacle ane munber for aoch

L

- -

v
"

Mo 1 -4 -3 2 -1 0 “1 +3 “3 -4

Photo $ ol 3 B e 0 T T
¢ Which photograph losks most Bl the conditions you expetienced Seday during this vinit?
Photo samber:

£ Consadering the conditions in Bander 2 that you indicated you expenenced teday. please rate the
degree that those conditions either incrcased or decreased the geality of your park expenonce.

g Whsh photo (i sy ) displays the conditions whare yow boleve park. massagors should tabe action 10
mprove the conditions desplayed i Dender 27
2 Nowe of the conditions i the photograpn are »o

Phaoto mamber: ~ OR  unacceptable that peck managers should take action 10
imgrove the area in Busder 2

b Whah photograph (of am ) desplays the condamioes that 20¢ 40 unscosptsdle that you would no longer
e the arcn m Dasder 27

) O Nose of the conditions = the photographs are so
Phoeto mmber: OR unaocoptable that 1w oukd no hmgor oso e seca m Dindor 2
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b. Which photograph (f amy ) in Binder 2 shows the highest kevel of use that vou belseve park managers
should alfow? I olbsr words, at whist posst should vistor wex be lisstod”? (1f use should not by
Tumased ot wny podnt represemted by the photographe, of not restricted o all, you may indicte tat)

Q None of the conditions in the photographs are so
Phato mamber: OR  unsccoptable thae visitor wee chosdd by limited

OR O Visstor se should never be lmitad

6 We would Hte 10 knaw your opinions abous the namber of large animals that you viewod within one-
hour at Theodore Roosevelt National Purk dunng this vissl. Foe this qeestion, 3 “large sumal™ is
comibdered 8 bison, ofk, devr, ahoep, e, Using the scale below, plesse rate the scooptabslity of the
number of Large animals $hat you viewed within onebour at Theodore Roosevelt National Park. A
raling of -4 means the number of Brge animals viewed in ong hosr is “very unascaplable”, asd a rating
of +& means the sumber of lwege simals viewed s ome hoar is “very accoptable™ (Coroke o momher

ol {4 (4

A During an sverage hour of your park experency, which condition listed delow s mont Tike what you
experienced tody !

Q0 lwege mimals viewed within one-hosr D 6 large amemads viewed wiin one-hour

Q2 large saimals viewed within ceeshour O ¥large ammab viewed wilsin oochow

Q dlango simals viawad within ome-hour S 10 Tange simnals viewed within one-hose

O Orher: Please specify the sveruge number
ol anirmade seem withm ooe-heur
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b, Conssdermg Sw average numbnr of large animals thal you viewed within one-hour o Theodore

Roosevelt National Park during veur visit toduy, please rste the degeee that Bose conditsns ather
marcased or decreased the quality of your park expericaco.

¢  Whah coadmion listed bedow do you Believe would reguire park samnagors 1o take action to chanpe
the wildhl'e vicwmg expanience at Thoodore Roosevet Natomal Park?

0 larpe aramabs yaewed within one-howe O 6large sramaly viewod within one-bow
2 large animals viewed within coe-bowr O  Shrge ammnals viewed within one-hour
4 large anmmak viewod within cee-bowe O 10 large snimals viewed within oo howr

Nome of these oonditsons requered park
managers 10 take action %o change the wildlife
MW SApenIGe

Whach coadison Bstod Bedow is so unsccoptable thst vou would no keaper vast Thoodore Roosevelt
Nataonal Pack?

0 large avamals viewed within one-how Q6 large amimsals vicwod within oo howr
2 lange animaly viewad within ces-howr O 8 large amviesals vicwod within one-hoar
4 large animals viewed within coc-hoer O 10largs animals viewed within enc-hour
None of these comditions e so

wnaccoptable that | would no loager
e The e

229
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7. We would hke 1o knaw how long vou thirk it & acceptable to have %o wail far parking ® Theodore
Romovdt Natosal Park.  Plosse sate the scoaptatality of each of the followmg dngths of wailing imes
For parbing. A retimg of <4 menns the time i “vers unmveptable™, and » rating of 4 mess fhe time &
“very acoeptable”™. (Circle ome mamber for each live.)

TNEEEEENE

o How losg of & wait bs so unascoeptable that you would g bager viss Tixodore Roosevell National

Park?
D Smimeics O 36 mesutes
QO 10 meunes O 1 hour
O 20 meanes Q 2houns
O  Naone of these conditions aee so
nacceplable that | would no leager
wie the wea
b Omavenage, how long &M you wail 1o find parking on this vist?
O O mimes O 30 manutes
O Smimmes O 1 hour
O 10 menses Q 2hours
O 20 minutes

¢ Comudenng the averape e you wailad to find parkang denmg thas visil, plese rale the dogroe that the
Averago wal tme chiber incresed or dacressed the qualiey of your park experience.

Fraremty -
decrvaed e Desivowd fle Lo wre o lemsvomwd O
oty of ey iy of vy detract fvme uality of wy

Cperence e pealiny of @
foirices o prremes
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d  [In yeur epimion, what lenggh of wait tame wosdd roquire managemest 10 take acsion?

O Smiowtes Q3 masutes
O 10 meanes O 1 hour
O 20 meules Q 2hours
O None of these conditions arc so
enacceptable that it would reqearce
Sanagemen wlve
| SECTION 48 ABOL T YOL |

£ What is your zip code?
9. What year wre you bom”
10, What is your geeder? (aedect ané) O Male O Famale O Do not wish o answer

11 What is the highest level of school you have completed”? (nefoct ome)

O Less than high school QO Some college O Geadanie or prolessional degree
O Some hegh school O Two-vear college graduate O 1o mot winh 1o answer

O Hagh schood wraduss; 3 Fourvear collkege wraduaie
12 Vor vou endy, e you Hipams or Latmo” QYES O NO
13, What is your race? (select all that applyy

O American Indian or Alaka Native & Hawatiam or Pacifc Idander 9 Do pot wish 1o

vwer
O Rlack or African Amoncan 3 White O Asian
14 Which caogory Best describes veour 1oead Bousehobd incom: in U8, dodlars during 2017 before taves?
(aelect oo}
S Less than $24999 9 $50.000 to $T4.999 QO $150,000 10 199,999
o S25.000 10 3499 O S75.000 10 $99.999 O $200.000 or more
S S35,000 w0 $49.99 D $100,00 t$139.99 QDo not wish o smawer

Thank you for your help with this survey!
Please return it to the person who gave it to you.
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Appendix F. Geocoordinate locations of THRO field equipment for 2017-2018 study

232

Site Use Latitude Longitude
NORTH UNIT
Oxbow Questionnaire Intercept 47°36'12.10"N 103°26'31.56"W
Parking Lot Camera 47°36'9.53"N 103°26'35.71"W
Questionnaire Intercept 47°36'35.56"N 103°22'39.39"W
Riverbend Fic?ld Camera 47°36'33.03"N 103°22'32.63"W
Tripod for Photo Panel 1 47°36'34.18"N 103°22'40.86"W
Tripod for Photo Panel 2 47°36'32.34"N 103°22'32.67"W
Questionnaire Intercept 47°36'36.17"N 103°2121.79"W
Sk ol Parking Lot Camera 47°36'30.08"N 103°21'18.90"W
Trail Counter- Nature Trail 47°36'49.10"N 103°21'19.74"W
Trail Counter 47°36'55.39"N 103°22'22.25"W
Longhorn Pullout | Questionnaire Intercept 47°3528.17"N 103°17'23.64"W

Visitor Center

Exit Questionnaire Intercept
GPS Visitor Tracking
Intercept

47°36'0.30"N
47°35'58.23"N

103°15'39.47"W
103°15'35.38"W

SOUTH UNIT

Petrified Forest

Wind Canyon

Boicourt

Buckhill

Painted Canyon

Parking Lot Camera
Trail Counter

Parking Lot Camera

Field Camera 1

Field Camera 2

Tripod for Photo Panel
Field Camera

Trail Counter

Plateau Trail Counter
Questionnaire Exit Intercept

46°59'44.15"N
46°59'49.17"N

46°59'18.52"N

46°57"25.42"N
46°5727.07"N
46°57'27.96"N
46°55'37.80"N
46°53'41.68"N
46°53'36.82"N
46°54'55.84"N

103°36'13.33"W
103°35'55.37"W

103°292.75"W

103°24'19.15"W
103°24'22.70"W
103°24'22.28"W
103°23'25.96"W
103°23'4.92"W

103°22'31.74"W
103°31'37.89"W

Medora GPS Visitor Intercept 46°54'55.72"N 103°31'37.73"W
Prairie Dog Tripod for Photo Panel 46°55'51.11"N 103°30'57.28"W
Town
ELKHORN UNIT
Elkhorn Rancly | Ficld Camera 47°1433.01"N 103°37'22.88"W
Parking Lot Camera 47°14'5.87"N  103°37'43.61"W



