Modeling the Effects of Shuttle Service
on Transportation System Performance
and Quality of Visitor Experience in
Rocky Mountain National Park
Steve Lawson, Robert Chamberlin, Janet Choi, Ben Swanson, Brett Kiser,
Peter Newman, Chris Monz, David Pettebone, and Larry Gamble
first national parks to adopt an alternative transportation system by
initiating a shuttle bus system in the Bear Lake Road corridor in
1978 that continues to operate during the peak visitor use season (1).
In 1999, RMNP initiated a transportation study to assess existing
visitor use, transportation-related problems, and potential solutions
(Parsons, Brinckerhoff, Quade, and Douglas, 2000, Rocky Mountain
National Park Transportation Study, unpublished report.). This
study concluded that the shortage of parking spaces to meet visitor
demand was the most significant transportation problem in the park.
The study found that about 46% of summer visitors who would like
to park at certain trailheads could not do so legally. Furthermore, the
study findings suggested that when parking lots were full, visitors
often parked illegally in spaces designated for disabled visitors, on
road shoulders, or on alpine tundra, which results in safety concerns
and resource damage.
In 2001, to address the issue of parking lot shortages and related
effects on visitors’ experiences and park resources while, at the same
time, accommodating growing numbers of park visitors, RMNP
implemented an expanded 10-vehicle shuttle bus service from the
main shuttle parking lot off Bear Lake Road (referred to in this paper
as the “Bear Lake park-and-ride lot”). The shuttle operates from
early June through early October and provides service to the Bear
Lake, Glacier Gorge, and Fern Lake trailheads and several points in
between. Before 2001, approximately 156,000 people rode the Bear
Lake and Fern Lake shuttles annually. Transit service has improved
every year since then; in 2006, ridership had increased to around
270,000 passengers.
With an increasing percentage of visitors accessing trailheads in
the Bear Lake Road corridor via the shuttle bus rather than in private vehicles, the constraint to visitor use levels associated with
trailhead parking lot capacities has been effectively eliminated.
Thus, while the park’s shuttle service has helped to alleviate parking pressure at popular trailheads in the Bear Lake Road corridor,
it may also be enabling levels of visitation that cause visitor
crowding and resource impacts. This issue is potentially exacerbated by the park’s shuttle service having been operated, to date,
according to visitor demand; as the number of visitors waiting
at the Bear Lake park-and-ride lot to board shuttle buses increases,
the number of buses operating within the system is increased until
there are no more buses available. This approach is designed to
reduce waiting times at shuttle bus stops and onboard crowding,
and it potentially increases the convenience of using the shuttle
service. However, the effects of “demand-driven” shuttle service

Rocky Mountain National Park (RMNP) was one of the first national
parks to adopt an alternative transportation system: a shuttle bus system
initiated in 1978. To address parking lot shortages while accommodating
growing numbers of park visitors, RMNP expanded its shuttle bus service in 2001. Although the expanded shuttle service has helped to alleviate parking congestion at popular trailheads, expansion may also be
enabling levels of visitation that cause or exacerbate visitor crowding.
Thus, there is a need to evaluate and potentially refine RMNP’s shuttle
service according to the amount of visitor use that can be accommodated
at popular destinations in the park without unacceptable effects on the
quality of visitors’ experiences. This study evaluated and quantified
transportation system performance and visitor crowding at popular
recreation sites in the Bear Lake Road corridor resulting from RMNP’s
shuttle service operations. The study used integrated transportation and
visitor use modeling to provide quantitative estimates of the extent of
parking congestion, transportation-related greenhouse gas emissions,
transit operating costs per passenger, and visitor crowding associated
with existing and alternative transit service operations scenarios. The
National Park Service will use information from the study to refine the
operation of shuttle service in RMNP in a manner that both optimizes
transportation system performance and protects the quality of visitors’
experiences. Further, the study framework can be generalized to other
public lands units to design and operate transit service in accordance
with transportation, resource, and visitor experience objectives.

Increasingly, the National Park Service (NPS) is relying on alternative transportation systems to provide visitors access to the national
parks in a manner that potentially reduces traffic congestion,
enhances visitors’ experiences, and more effectively protects park
resources. Rocky Mountain National Park (RMNP) was one of the
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on resource conditions and visitor crowding at destinations serviced by the park’s shuttle system are not known. Thus, there is a
need to evaluate and potentially refine RMNP’s shuttle service
according to the amount of visitor use that can be accommodated
at popular destinations in the Bear Lake Road corridor without
unacceptable effects on park resources and the quality of visitors’
experiences.
The purpose of this study was to evaluate and quantify transportation system performance and visitor crowding at popular recreation
sites in the Bear Lake Road corridor resulting from existing and
alternative shuttle service operations. The study used integrated
transportation and visitor use modeling to provide quantitative estimates of the extent of parking congestion, transportation-related
greenhouse gas emissions, transit operating costs per passenger, and
visitor crowding associated with existing and alternative transit service operations scenarios. NPS will use information from the study
to refine the operation of transit service in RMNP in a manner that
both optimizes the operational efficiency and economic feasibility
of the transportation system and protects park resources and the
quality of visitors’ experiences. Further, the study provides a framework for designing and operating transit service that can be generalized to other units of public lands to maximize transportation
system efficiency while protecting natural resources and the quality
of visitor experiences.

Study Area
Established in 1915, RMNP protects 265,873 acres of the southern
Rocky Mountains of Colorado (1). The park is approximately 75 mi
northwest of Denver, Colorado, and is bordered to the east by the
town of Estes Park, Colorado. Annually, RMNP accommodates
approximately 3.5 million visitors, with intensive visitation during
the summer months (4). The Bear Lake area of RMNP is one of the
most popular areas in the park, offering scenic views of the Continental Divide and easy access to a number of alpine lakes (Figure 2).
The Bear Lake area is accessed via Bear Lake Road, a 7-mi, two-lane
road constructed in 1917 that ends at Bear Lake. In 1929, a 100-space
parking lot was constructed at Bear Lake, and over time, the parking
lot at Bear Lake was expanded to its current capacity of 235 spaces.
As noted, in 1978, NPS introduced a shuttle system serving the Bear
Lake Road corridor and constructed the Bear Lake park-and-ride lot
with a capacity of 208 spaces. The park’s shuttle service was
expanded in 2000, and the size of the Bear Lake park-and-ride lot
was increased to 340 spaces, plus approximately 50 overflow spaces.
In 2006, a new shuttle service route between the visitor center of the
gateway community of Estes Park and the Bear Lake park-and-ride
lot (referred to in this paper as the “Hiker Shuttle”) was added to
RMNP’s shuttle system.

Traffic Microsimulation Model
METHODS
The conceptual and analytical framework for this study are illustrated in Figure 1 and correspond to two interrelated modeling components. First, traffic microsimulation was used to model private
and transit vehicle traffic in the Bear Lake Road corridor. The traffic model was designed to generate a suite of transportation performance measures used to evaluate transportation effectiveness.
Traffic model outputs included the number of visitor arrivals, by
mode of transportation and time of day, to popular destinations in
the Bear Lake Road corridor.
Second, traffic model estimates of visitor use at popular recreation sites in the Bear Lake Road corridor were simulated with visitor use models to estimate the extent of crowding that occurs as a
result of existing and alternative transit service operating conditions
(2, 3). Thus, the integrated transportation and visitor use modeling
system developed in this study produces quantitative estimates of
transportation system performance measures and visitor crowding.
The study area and methods used to conduct the study are described
in the following subsections.

FIGURE 1

A detailed microsimulation traffic model of the Bear Lake Road
corridor and the surrounding Estes Park area was developed to
evaluate transportation system performance and model visitor
arrival patterns at popular destinations in the Bear Lake Road corridor. The traffic model was developed with PARAMICS microscopic traffic simulation software (5) and replicates transportation
patterns between the hours of 7:00 a.m. and 5:00 p.m. The model
is calibrated to traffic volume data collected on July 12, 2008,
which was RMNP’s eighth busiest day in 2008. The model incorporates both vehicular and transit access to the park and, as noted,
was designed to link with visitor use models described in the next
section.
Traffic volumes on the model road network are driven by
demand between origin and destination zones representing areas of
traffic generation within the study area (6). The 12 distinct zones
used in this model, which are depicted in Figure 2, include (a) Bear
Lake parking lot, (b) Glacier Gorge parking lot, (c) Bierstadt Trailhead, (d) Bear Lake Road park-and-ride lot, (e) campground, ( f )
Moraine Park, (g) Route 36 west of Bear Lake Road, (h) Beaver
Meadows Visitor Center, (i) YMCA, ( j) Route 66 south of the

Framework for integrated transportation and visitor use modeling.
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FIGURE 2

RMNP’s shuttle bus system from Estes Park to Bear Lake.

YMCA, (k) Estes Park Visitor Center, and (l ) Route 34 east of the
Estes Park Visitor Center (not depicted). In addition, the two main
transit routes delivering visitors to RMNP and destinations in the
Bear Lake Road corridor were included in the traffic volumes on
the model road network.

Computer Simulation Modeling of Visitor Use
Computer simulation models of visitor use were developed for the
Glacier Gorge Trail to Alberta Falls and the Dream Lake Trail to
Emerald Lake with discrete-event systems simulation software (7).
These two sites were selected for visitor use modeling because they
are among the most popular destinations in the Bear Lake Road corridor, are thought to be important to the quality of visitors’ experiences of the area, receive intensive amounts of visitor use during the
summer, and are accessed by visitors via private vehicle and shuttle
bus modes of transportation.
With visitor survey data collected during summer 2008, the sitespecific models for the Glacier Gorge Trail and Dream Lake Trail
were structured to simulate visitor use of and behavior at the study
sites, including arriving at access points, hiking on trails, lingering at attraction sites, and exiting to the RMNP shuttle service or

other mode of transportation (8). The models were also programmed to monitor crowding-related metrics, included the number of people at one time (PAOT) at attractions and persons per
viewscape (PPV) on trails throughout the course of simulated visitor
use days (9).
The visitor use modeling interface is designed to allow the user
to specify visitor arrival schedules based on hourly vehicle and transit arrivals generated from the traffic microsimulation model; this
capability provides a linkage for integrated transportation and visitor use modeling. This integrated modeling system was used to
generate PAOT and PPV estimates to quantify visitor crowding at
popular destinations associated with existing and alternative shuttle
service scenarios (10).

Integrated Transportation and Visitor Use
Modeling Scenarios
As noted, the integrated transportation and visitor use modeling system developed in this study was used to quantify transportation system performance and crowding on trails and at attractions associated
with existing shuttle service operations during summer 2008. Simulation results include quantitative estimates of parking congestion,
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transportation-related greenhouse gas emissions, shuttle bus occupancy, and visitor crowding on the Glacier Gorge Trail to Alberta
Falls and the Dream Lake Trail to Emerald Lake.
In addition, the modeling system was used to simulate transportation performance and visitor use conditions associated with
alternative transportation scenarios focusing on shifting visitors
from private vehicles to the park’s shuttle bus system. Specifically,
two additional series of simulations were conducted in which it was
assumed that a greater proportion of visitors rides the RMNP’s shuttle bus system to their destinations and that fewer drive their personal vehicle than under conditions observed in 2008. In both of the
scenarios modeled, it was assumed that NPS would increase service
for the Hiker Shuttle from Estes Park to the Bear Lake park and ride,
with bus headways decreasing from 1 h to 15 min, and implement
an intelligent transportation system (ITS). The purpose of the ITS
would be to persuade visitors to park their personal vehicles in Estes
Park or at the Bear Lake park-and-ride lot and use the park’s shuttle bus system to travel to their park destinations (11–13). The ITS
was assumed to include signs positioned on the approach to Estes
Park and the Bear Lake park-and-ride lot and to include messages
similar to the following:
• Reduce your carbon footprint.
• Avoid traffic and parking congestion.
• Park here and ride the free park shuttle bus.
The scenarios assume that the ITS would be effective at creating
a transportation mode shift among park visitors, resulting in an
increasing proportion of visitors using the park shuttle bus system
rather than their personal vehicles to travel to their park destinations. The two scenarios that were modeled differed in the degree
to which this mode shift would occur; the first scenario assumed a
10% capture rate and the second scenario assumed a 25% capture
rate. In other words, the scenarios assumed either 10% or 25% of
visitors who under existing conditions would travel in their personal vehicles from points east of the park to the Bear Lake park
and ride would instead end their personal vehicle trips in Estes Park
and become new passengers on the Hiker Shuttle. Similarly, the
scenarios assumed either 10% or 25% of visitors who under existing conditions would travel in their personal vehicles beyond the
Bear Lake park-and-ride lot toward the Bear Lake area would
instead park at the Bear Lake park-and-ride lot and board the Bear
Lake shuttle system.
The 10% capture rate and 25% capture rate mode shift scenarios
were chosen because there are intuitive advantages associated with
them. For example, it is reasonable to expect that shifting visitors
from personal vehicles to the park’s shuttle bus system would potentially reduce vehicle miles traveled in the park, parking congestion
at popular destinations, and transportation-related air emissions (14).
The results of this study provide an empirical basis for quantifying the extent to which these intuitive benefits of shifting visitors
from their private vehicles to park shuttle buses are realized. Furthermore, although it is intuitive to expect transportation performance benefits from the mode shift strategies, the effects of these
strategies on visitor crowding at destinations serviced by the park’s
shuttle system are uncertain and may in fact have unintended consequences. For example, shifting a greater proportion of visitors
from personal vehicles to the park’s shuttle bus system might have
a “pulsing effect” on the timing and number of visitor arrivals at
trailheads that causes visitor crowding on trails and at attractions to
be more pronounced.
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RESULTS
Traffic Microsimulation Model
As expected, the traffic simulation modeling results suggest that
substantial transportation system performance benefits can be realized by persuading more visitors to use the park’s shuttle system to
travel to destinations in the Bear Lake Road corridor rather than
drive a personal vehicle (Figure 3). In particular, compared with
existing shuttle service and ridership conditions during summer
2008, the mode shift scenarios resulted in reduced vehicle miles
traveled in the park and associated greenhouse gas emissions. However, the effects of the mode shift scenarios on parking congestion
were mixed. In particular, the mode shift scenarios would reduce
parking pressure at the Bear Lake and Glacier Gorge trailheads
but increase demand at the Bear Lake park-and-ride lot, which is
already heavily used under existing conditions. These results suggest that if the more aggressive 25% capture scenario were to be
realized, parking capacity would need to be expanded at the Bear
Lake park-and-ride lot.
The traffic simulation modeling results also quantify transitrelated measures of performance for existing conditions in RMNP
during summer 2008 and each of the mode shift scenarios (Figure 4).
These results suggest that, as expected, overall operating hours and
costs of the park’s shuttle service, as well as passengers per day and
transit miles traveled per day, would increase with the mode shift
strategies. The simulation model estimates of cost per passenger suggest that the 25% capture scenario would be the most efficient with
respect to shuttle service operating costs per passenger.
As noted, the traffic microsimulation model was also used to generate information about personal vehicle and transit-based visitor
arrival patterns at the Glacier Gorge Trail to Alberta Falls and the
Dream Lake Trail to Emerald Lake. Separate arrival schedules were
generated for existing shuttle service operations and each of the two
mode shift scenarios (Tables 1 and 2). The personal vehicle and
transit-based visitor arrivals schedules were programmed into the
visitor use models to estimate visitor crowding on trails and at
attractions associated with existing transportation conditions during
summer 2008 and in the two mode shift scenarios.

Computer Simulation Modeling of Visitor Use
The first series of visitor use simulations was conducted to estimate the percentage of time visitor-based crowding thresholds
were exceeded on the Glacier Gorge Trail to Alberta Falls and the
Dream Lake Trail to Emerald Lake under existing shuttle service
operations during summer 2008 and each of the two mode shift
scenarios. The crowding thresholds were derived from visitor surveys conducted as part of a companion study conducted in RMNP
and include the maximum PAOT at attractions (i.e., Alberta Falls
and Emerald Lake) and maximum PPV on trails (i.e., Glacier
Gorge Trail and Dream Lake Trail) visitors would prefer to see
(preference standard) and that they consider to be acceptable
(acceptability standard).
Results of the visitor use model simulations for existing conditions
at Alberta Falls and on the Glacier Gorge Trail to Alberta Falls are
presented graphically in Figures 5 and 6, respectively. The graphs
depict how the PAOT at Alberta Falls and the PPV on a 50-m section
of the Glacier Gorge Trail to Alberta Falls varied throughout a typical day during summer 2008. The horizontal line in each graph
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FIGURE 3

Estimated transportation system performance measures: existing conditions and mode shift scenarios.

FIGURE 4

Estimated transit system performance measures: existing conditions and mode shift scenarios.
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TABLE 1

Personal Vehicle Arrivals, by Location, Time of Day, and Modeling Scenario
Glacier Gorge Trailhead

Time
7:00 a.m.
7:30 a.m.
8:00 a.m.
8:30 a.m.
9:00 a.m.
9:30 a.m.
10:00 a.m.
10:30 a.m.
11:00 a.m.
11:30 a.m.
12:00 p.m.
12:30 p.m.
1:00 p.m.
1:30 p.m.
2:00 p.m.
2:30 p.m.
3:00 p.m.
3:30 p.m.
4:00 p.m.
4:30 p.m.
Daily

Dream Lake Trailhead

Existing

10% Capture

25% Capture

Existing

10% Capture

25% Capture

0
1
0
1
0
0
0
0
2
2
2
1
2
2
2
3
3
5
3
3

0
1
1
0
0
0
0
0
2
2
1
0
1
1
1
2
4
3
3
4

0
0
0
0
0
0
0
0
1
1
1
0
2
1
0
3
4
5
4
1

8
28
29
47
50
41
44
34
32
35
30
30
30
45
44
29
18
9
7
5

9
21
25
34
47
44
38
36
31
25
28
28
24
39
39
26
18
9
6
7

7
20
25
31
38
33
32
25
27
25
24
20
21
28
33
23
14
7
7
5

32

29

24

594

535

446

denotes the acceptability standard for the corresponding crowdingrelated measure. These graphs suggest that the acceptability standard
for PAOT at Alberta Falls is exceeded by existing visitor use for a substantial proportion of the day, while conditions are generally within
the acceptability standard for PPV on the Glacier Gorge Trail to
Alberta Falls. In the interest of space, graphs are not presented for
Emerald Lake and the Dream Lake Trail, but the same general conclusions about PAOT and PPV standards also apply to those locations.
Visitor use modeling results for existing conditions are also presented in Table 3, along with results for the mode shift scenarios.
These results suggest that preference standards for PAOT at Alberta

TABLE 2

Falls and Emerald Lake were exceeded for the vast majority of the
day under existing visitor use and shuttle service conditions during
summer 2008; preference standards for PPV on the Glacier Gorge
Trail and Dream Lake Trail were exceeded just over 15% of the time
under existing conditions. With respect to the acceptability standards, the results for existing conditions suggest that crowding was
not prevalent on the study trails. However, the simulation results
suggest that acceptability standards for PAOT were exceeded about
20% of the time at Alberta Falls and about 50% of the time at Emerald Lake under existing visitation and shuttle service operations
during summer 2008. The results for the two mode shift scenarios

Transit-Based Visitor Arrivals, by Location, Time of Day, and Modeling Scenario
Glacier Gorge Trailhead

Time
7:00 a.m.
8:00 a.m.
9:00 a.m.
10:00 a.m.
11:00 a.m.
12:00 p.m.
1:00 p.m.
2:00 p.m.
3:00 p.m.
4:00 p.m.
Total

Dream Lake Trailhead

Existing

10% Capture

25% Capture

Existing

10% Capture

25% Capture

14
65
50
122
95
69
46
32
30
15
538

15
65
50
122
96
70
47
33
32
17
547

15
66
50
123
97
71
47
36
36
20
561

6
13
20
51
124
91
45
62
41
67
519

11
22
31
58
130
96
55
68
42
68
581

17
36
46
69
141
105
69
77
44
70
674
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PAOT

60
50
40
30
20
10
567

588
588

546

567

525

504

483

462

441

420

399

378

357

336

315

294

273

252

231

210

189

168

147

126

84

105

63

42

0

21

0

Simulation Time (minutes)
FIGURE 5 Visitor use model estimate of PAOT at Alberta Falls: existing visitation and transportation system
operations.

14
12

PPV

10
8
6
4
2

546

525

504

483

462

441

420

399

378

357

336

315

294

273

252

231

210

189

168

147

126

84

105

63

42

21

0

0

Simulation Time (minutes)
FIGURE 6 Visitor use model estimate of PPV on the Glacier Gorge Trail: existing visitation and transportation
system operations.

TABLE 3

Percentage of Time Visitor-Based Crowding Standards Are Exceeded: Existing Conditions and Mode Shift Scenarios

Existing conditions
10% capture scenario
25% capture scenario

Glacier Gorge Trail, 1,460a

Alberta Falls, 1,460a

Dream Lake Trail, 1,260a

Emerald Lake, 1,260a

Acceptability
(%)

Preference
(%)

Acceptability
(%)

Acceptability
(%)

Preference
(%)

Acceptability
(%)

Preference
(%)

2.0
(±0.07)
2.0
(±0.07)
2.0
(±0.07)

18.6
(±0.19)
18.6
(±0.18)
18.9
(±0.19)

20.1
(±0.63)
18.8
(±0.72)
20.1
(±0.70)

1.8
(±0.06)
1.9
(±0.06)
1.9
(±0.06)

15.8
(±0.16)
15.9
(±0.16)
16.1
(±0.16)

51.7
(±0.57)
50.8
(±0.57)
51.1
(±0.57)

76.1
(±0.28)
76.0
(±0.28)
77.3
(±0.28)

Preference
(%)
81.7
(±0.42)
82.4
(±0.42)
82.6
(±0.43)

NOTE: Numbers in parentheses represent 95% confidence intervals for estimated percentages of time.
a
Average daily trailhead visitation during summer 2008 visitor use counts.
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suggest that, holding visitation constant at summer 2008 levels,
shifting 10% or 25% of visitors from their personal vehicles to the
park’s shuttle bus system to access the Glacier Gorge Trail to
Alberta Falls and the Dream Lake Trail to Emerald Lake would have
no effect on crowding there.
In coordination with NPS officials at RMNP, it was assumed that
when crowding-related standards of quality were exceeded on the
Glacier Gorge Trail to Alberta Falls and the Dream Lake Trail to
Emerald Lake more than 15% of the time, the standards were not
consistent with visitor experience objectives for these areas. Accordingly, the visitor use model simulation results described above suggest that existing levels of visitation on the Glacier Gorge Trail to
Alberta Falls and the Dream Lake Trail to Emerald Lake do not conform to visitor experience objectives for these areas. Thus, a series
of simulations was conducted to estimate the maximum number of
visitors that can be accommodated on the Glacier Gorge Trail to
Alberta Falls and the Dream Lake Trail to Emerald Lake without
exceeding visitor-based crowding standards more than 15% of the
time. These user capacity estimates are presented in Table 4 (15).
The user capacity estimates in Table 4 were compared with the
visitation levels for the summer 2008 design day. The user capacity
estimates for the Glacier Gorge Trail to Alberta Falls were compared with the level of visitor use counted on July 20, 2008, which
was the sixth busiest day of summer 2008. Similarly, the user capacity estimates for the Dream Lake Trail to Emerald Lake were compared with the level of visitor use counted on July 12, 2008, which
was the eighth busiest day of summer 2008. The results of these
comparisons suggest that visitation to the Glacier Gorge Trail to
Alberta Falls would need to be reduced by about 4% from summer
2008 levels to ensure crowding-related acceptability standards were
not exceeded more than 15% of the time (Table 4). Furthermore, the
user capacity estimates suggest visitation to the Dream Lake Trail
to Emerald Lake would need to be reduced by more than one-third
(38%) to ensure crowding-related acceptability standards were not
exceeded more than 15% of the time.
Conversations with NPS officials at RMNP suggest that there are
no plans to reduce the size of parking lots in the Bear Lake Road corridor. Thus, any reductions in visitor use to the Glacier Gorge Trail
to Alberta Falls and the Dream Lake Trail to Emerald Lake would
be achieved, at least in the short term, by reducing the number of
visitors delivered to these destinations by the park’s shuttle system.
With information collected in this study about the proportion of
visitors who use personal vehicles to access the two study sites, and
assuming that there would be no reduction in the number of visitors
who access these sites by personal vehicle, estimates were made of
the number of shuttle riders that would need to be displaced to conform to the user capacities in Table 4. The results of this analysis
suggest that even with no shuttle service to the two study sites, the
user capacity estimates for the study sites based on preference standards would be exceeded (Table 5).

TABLE 5 Estimated Shuttle Bus Riders to be Displaced to
Conform to Crowding-Related User Capacities

Standard of
Quality
Preference
Acceptability

Glacier Gorge Trail
to Alberta Falls

Dream Lake Trail
to Emerald Lake

Number

Percent

Number

Percent

752
52

100
7

407
407

100
100

With respect to the user capacities based on the acceptability standards, the analysis suggests that the Dream Lake Trail to Emerald
Lake can sustain the existing number of visitors who access the site
via personal vehicles (Table 5). However, to conform to the site’s
user capacity based on the acceptability standards, essentially 100%
of existing shuttle bus riders who hike on the Dream Lake Trail
would have to be displaced to other locations in the park. On the
Glacier Gorge Trail to Alberta Falls, it is estimated that an average
of about 50 shuttle bus riders per day, or roughly 7% of existing
shuttle bus riders, would need to be displaced from the Glacier
Gorge Trail to Alberta Falls to conform to the user capacity for this
site based on acceptability standards.

DISCUSSION OF RESULTS
The integrated transportation and visitor use modeling system
developed in this study was intended to assist NPS in managing visitor use, personal vehicle traffic, and shuttle service in the Bear Lake
corridor in a manner that optimizes transportation system performance while protecting or restoring the quality of visitor experiences at popular destinations in the park. Results of the study suggest
there are a number of transportation-related benefits of shifting
visitors from personal vehicles to the park’s shuttle service, including reduced vehicle miles traveled in the park, lower transportationrelated greenhouse gas emissions, and reduced parking congestion
at popular park destinations. In addition, results of the integrated
transportation and visitor use modeling suggest that such a mode
shift would not exacerbate crowding at popular visitor destinations
in the park.
While this study provides empirical evidence that shifting visitors
out of their personal vehicles and onto the park’s shuttle system does
improve transportation system conditions in the park without exacerbating crowding problems, such a mode shift does not solve
crowding problems at popular destinations in the Bear Lake Road
corridor. In fact, data collected as part of the study reveal that the
park’s expanded shuttle service has enabled levels of visitation to

TABLE 4 Daily User Capacity Estimates of Study Sites with Alternative Visitor-Based
Crowding Standards

Crowding Standard
Preference
Acceptability

Glacier Gorge Trail to Alberta Falls
(design day visitation = 1,367)

Dream Lake Trail to Emerald Lake
(design day visitation = 1,099)

457 (33.4%)
1,318 (96.4%)

195 (17.7%)
684 (62.2%)

NOTE: Numbers in parentheses are percentage of design day visitation user capacity represents.
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FIGURE 7

Visitors present at Bear Lake trailhead, by time of day and transportation mode of arrival.

trailheads in the Bear Lake Road corridor that are double what they
would be with auto access only (Figure 7). As a result, existing levels of visitor use at popular destinations serviced by the park’s shuttle system exceed management objectives with respect to visitor
crowding on trails and at attractions. More specifically, findings from
the study suggest that visitor use would need to be reduced by about
4% at Alberta Falls and 38% at Emerald Lake to achieve management
objectives related to visitor experience.
In response to findings from this study, NPS could consider a
suite of strategies to implement alternative transportation systems
solutions to crowding and resource impacts in the Bear Lake Road
corridor. In particular, NPS could use ITS and travel demand management (TDM) to direct visitors to less crowded areas of the park
and encourage use during less busy periods (16). In addition, NPS
could identify potential destinations to which new shuttle service
routes could be established to divert some visitors from crowded
destinations in the Bear Lake Road corridor. New shuttle service
routes could be considered in conjunction with possible changes to
shuttle service on Bear Lake Road. The objectives of these alternative transportation systems strategies would be to reduce crowding
at intensively visited destinations currently served by the park’s
shuttle system without restricting visitation to the park or reducing
overall shuttle service.
The integrated transportation and visitor use modeling system and
associated findings developed in this study provide a framework
and empirical basis with which to evaluate the operational, financial, and resource management–related feasibility of refining the
existing shuttle service and implementing new shuttle routes and
ITS and TDM solutions to address crowding and resource impacts
in RMNP. In particular, several interrelated components of work

could be done to support NPS in expanding its use of alternative
transportation systems solutions to improve transportation system
operations in accord with desired visitor experiences and resource
management objectives, including the following:
1. Estimating visitor capacity at sites to which new shuttle service or ITS, or both, would shift visitor use;
2. Evaluating the effectiveness of ITS and TDM strategies
designed to shift visitor use to less crowded locations and times;
3. Estimating ridership for potential new shuttle service routes;
4. Modeling vehicle traffic in areas of the park to which new
shuttle service, ITS, and TDM would shift visitor use; and
5. Developing an operational and financial plan for ITS solutions
and new shuttle service routes.
Such an approach would provide NPS with the information needed
to refine existing shuttle service in RMNP and implement new
alternative transportation systems solutions that are financially,
administratively, and environmentally sustainable.
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