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Introduction
In partnership with the Elected Officials Transportation Committee (EOTC) and supported by the Roaring
Fork Transit Authority (RFTA) and the Colorado Department of Transportation (CDOT), Fehr & Peers
evaluated the Integrated Mobility System (IMS) proposal outlined in the Community Forum Task Force on
Transportation and Mobility's 2017 Upper Valley Mobility Report to identify both near- and long-term
solutions that would improve mobility and reduce air pollution emissions in the upper Roaring Fork
Valley. Phase 1 of this study was completed in 2020, and included the following analysis components:

•

Review and Refinement of Existing Strategies: Fehr & Peers refined the five principal strategies
outlined in the IMS and added more specific definition about the strategies (e.g., defined the type
of ride-sharing service that is most likely to be developed in the Valley, identified the nominal
fees/tolls for congestion management strategies, etc.) so that they could be modeled for how
effective the IMS could be at improving mobility and improving traffic congestion.

•

Perform a High-Level Effectiveness Analysis: This task modeled the effectiveness of the IMS to
provide a general picture of the potential reduction in vehicle-miles traveled (VMT), greenhouse
gas (GHG) emissions, and reduced single-occupant vehicle (SOV) travel. The results of the
modeling are shown in Table 1.

•

Identify an Implementation Framework: Fehr & Peers created a phased implementation
framework for improving mobility and reducing the environmental impacts of transportation in
the Aspen/Snowmass area, shown in Figure 1. This approach recognizes that some strategies will
take more time to implement than others due to political, technical, and financial constraints.
Based on our experience in a variety of communities, the short-term strategies identified in this
framework can be implemented within a few years given community willingness to advance
transportation mobility and sustainability. Over the long run, as the region continues to grow and
mobility technologies change, more aggressive mobility management strategies may become
necessary. Further mobility management will help ensure a sustainable transportation system
from the perspective of economic vitality, quality of life, and environmental outcomes. As noted,
these more aggressive strategies will require greater levels of funding, agency/jurisdictional
cooperation, and public willingness for additional costs/restrictions on mobility. In exchange,
there will be even greater levels of GHG emissions and VMT reductions, particularly for
resort/visitor trips.

Phase 2 of this study carried the results of Phase 1 forward to create a more detailed VMT and GHG
analysis. More specifically, Phase 2: (1) completed a more detailed GHG and travel analysis identifying
which trips are most likely to be affected, (2) developed performance measures and evaluation framework
for ongoing tracking and progress reporting, (3) looked at potential travel impacts from autonomous
vehicles and COVID-19, and (4) evaluated the equity implications of the travel pricing options from the
IMS.

Table 1: High Level Effectiveness Summary from Phase 1

Figure 1: Implementation Framework

Phase 2 VMT and GHG Analysis
A key part of the Phase 2 work is a more detailed analysis of the different types of travelers in the Upper
Valley (e.g., commuters, local visitors, non-local visitors, residents). As will be described in this report,
these four traveler groups, or “travel markets,” have very different trip characteristics, and they are likely to
respond to and be impacted by the IMS strategies in different ways. For example, parking pricing will have
a stronger impact on commuters and day-trip local visitors than residents or multi-day visitors from
outside the Roaring Fork Valley. Similarly, ridesharing will be more effective for commuters than visitors.
By better understanding these unique travel markets, we can refine the GHG and VMT analysis results,
identify the strategies that result in the “biggest bang for the buck,” and better understand the negative
impacts and how to mitigate those impacts of some of the IMS strategies.

Upper Valley Travel Markets: VMT, GHG Emissions, and Travel Patterns
To understand and isolate the unique travel characteristics of the four different travel markets in the
Upper Valley, we reviewed the following data sources:

•
•
•
•
•

City of Aspen’s 2017 VMT Model

•
•

Hotel occupancy rates

2017 AirSage travel pattern data
US Census Bureau American Community Survey (ACS) data
US Census Bureau Longitudinal Employer Household Dynamics (LEHD) data
Historical parking survey and occupancy counts provided by the City of Aspen and Snowmass
Village
Total vehicle volumes on Castle Creek Bridge & Brush Creek Road

How Travel Markets are Defined
As noted earlier, understanding the characteristics of the people traveling into Aspen and Snowmass
Village is important to assessing the benefits and impacts of the different IMS strategies. To separate the
traveler markets, this analysis uses data from location-based cell phone application data provided by the
AirSage company. The Roaring Fork Transportation Authority (RFTA) purchased AirSage data in 2017 to
inform earlier transportation planning work. The AirSage data covered the area between the communities
of Parachute and Aspen and included both summer and winter peak season data. AirSage uses
anonymous mobile device data (e.g., location data transmitted by cell phones, tablets, smartwatches, cars,
etc.) to estimate movement patterns of the traveling public. AirSage uses a sample of mobile devices,
aggregates to a geography that cannot identify any specific individuals, and then scales the data to
represent the entire population of the County. AirSage separates visitors from residents based on the
habitual nighttime location of the mobile device (e.g., AirSage would identify that a mobile device that
was in Aspen but spends most nights in Denver as a visitor). AirSage can also identify habitual commuting
trips based on the typical day and night locations of a mobile device.

Using the, AirSage data, we were able to differentiate between resident trips (trips made by people who
live in Aspen or Snowmass Village), commuters (people who work but do not live in Aspen or Snowmass
Village), local visitors (people who are not regular commuters but travel to Aspen and Snowmass Village
but live in down valley communities) and non-local visitors (people visiting Aspen and Snowmass village,
but who do not live anywhere in the analysis area between Parachute and Aspen. One important note is
that AirSage does not track ‘trip tours’, so we do not see where non-local visitors are originally traveling
from, but instead see the origin for the trip that ends in Aspen or Snowmass Village. An example is that
we can identify non-local visitor trips to Aspen that start at the Brush Creek Park and Ride, but we cannot
specifically track a “tour” of two trips that starts in Glenwood Springs, stops at the Brush Creek Park and
Ride and then continues to Aspen. AirSage anonymizes the trip record when the traveler stops and parks
at the Brush Creek Park and Ride and then transfers to a bus—these are counted as two separate trips.
Vehicle Trips and VMT by Travel Market
The first step in understanding the travel markets and total VMT in the Upper Valley was to review vehicle
trip counts at Castle Creek Bridge and Brush Creek Road to quantify the total entering vehicle volumes for
Aspen and Snowmass Village. These traffic counts were based on 1993-2020 data from the City of Aspen,
and 2016 data from Pitkin County. Next, the vehicle volumes were split out by residents, employees, and
visitors. To calculate this split in travel markets, we first used American Community Survey (ACS) census
data for the number of residents in both cities, and pulled Longitudinal Employer-Household Dynamics
(LEHD) data for the total number of employees, and number of employees who commute from down
valley. While the City of Aspen’s VMT model breaks out external VMT (VMT for trips traveling to or leaving
Aspen, measured at the Emissions Inventory Boundary), and internal VMT (all trips that are within the
Emissions Inventory Boundary), for this analysis, we are not considering VMT of trips that stay within
Aspen or Snowmass Village, but are focused on VMT for all trips that cross the Castle Creek Bridge or
Brush Creek Road, including trips that travel between Aspen and Snowmass Village.
The City of Aspen’s VMT model breaks out VMT by resident, employee, and visitor travel market. For each
travel market, the model includes average trip rates, mode shares, average carpool occupancies, and trip
lengths. Furthermore, the average number of daily visitors by season are separated by day-trippers, those
staying in Aspen, staying in Snowmass Village, and staying down valley. We refined Aspen’s 2017 VMT
estimates by updating the ACS and LEHD data to reflect 2019 conditions for residents and employees.
To verify the results of the Aspen VMT model, we used a set of data purchased by RFTA from the AirSage
company. Specifically, AirSage data was compared to the visitor patterns in the VMT model and were
found to be consistent.
The Aspen VMT model does not cover Snowmass Village. To estimate visitor, resident, and employee trips
to Snowmass Village, a mix of data sources were used. First, Snowmass Village’s historical parking counts
and volumes on Brush Creek Road were used to understand the total vehicle trips to Snowmass on an
average winter day, and we used the average trip generation rates and carpool occupancies from Aspen’s
VMT model to refine the estimates of resident, employee, and visitor trips to the city. The 2017 AirSage

data and 2019 RFTA transit ridership data were also used to understand trip flows to Snowmass from
down valley, as well as travel between Aspen and Snowmass Village.
Table 2 displays the results of the travel market analysis in terms of average daily vehicle trips. VMT can
be calculated from the travel market trip data in Table 2 by multiplying the average daily trips by the
average trip length for each market. Trip length data are provided by the City of Aspen’s VMT model and
are assumed to be similar for Aspen and Snowmass Village. Figure 2 summarizes the VMT results
(presented as a total share of travel into both Aspen and Snowmass Village) for each of the four travel
markets. From VMT, vehicle-based GHG emissions were then calculated by multiplying the VMT estimates
by the CO2 emissions factor provided in the City of Aspen’s GHG Inventory 1. Since vehicle-based GHG
emissions are directly related to VMT, the share of GHG emissions from the different travel markets are
also depicted in Figure 2.
Table 2: Average Daily Vehicle Trips
Daily Vehicle Trips - Average Peak

Snowmass Village (Across

Aspen (Across Castle Creek

Brush Creek Road)

Bridge)

Residents - Commute Out

80

590

Residents - Personal

420

1,660

Workers - Commute In

2,380

6,160

Local Visitors

1,480

2,460

Non-Local Visitors

3,870

10,070

Total

8,230

20,940

Season

1

https://www.cityofaspen.com/DocumentCenter/View/4716/2017-Community-wide-Greenhouse-Gas-Inventory

Figure 2: Share of Daily VMT by Travel Market
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In reviewing the data in Table 2 and Figure 2, some notable conclusions can be drawn. Specifically:


Non-local visitors contribute the most to the VMT into Aspen and Snowmass Village – more than
50 percent in the summer and nearly as much in the peak winter season



Commuters are the next largest share of VMT and total trip making after non-local visitors



Residents and local visitors represent much smaller shares of total trips and VMT into Aspen and
Snowmass Village

Based on these results, it is clear that substantial reductions in VMT and GHG emissions into Aspen and
Snowmass Village will require a focus on non-local visitors and commuters. However, when evaluating
how to manage travel from these two groups, the implications to equity and the overall economic engine
of the region must be taken into consideration.
Travel Patterns by Travel Market
One of the unique benefits of the AirSage data analysis is a visual depiction of some of the major travel
flows into and out of Aspen and Snowmass Village. The following figures visualize the origins of trips
destinated for Aspen and Snowmass Village for each of the unique travel markets across an average
summer weekday.

Figure 3: Total Daily Person Trips to Aspen & Snowmass

While there appear to be larger trip flows from Old Snowmass and Woody Creek, these trips, especially
for non-local visitors, are likely due to people stopping for food, gas, and coffee on their way to Aspen
and Snowmass Village. Some of the trips originating in Old Snowmass may be trips between Snowmass
Village and Aspen or within Snowmass Village due to the large boundary areas of the zones.

Figure 4: Daily Commute Person Trips to Aspen & Snowmass

Commuter trips show a high concentration of flows from the Brush Creek Park and Ride to Aspen and
Snowmass Village. This is consistent with the high share of transit and carpool trips that begin at this park
and ride.

Figure 5: Daily Local Visitor Person Trips to Aspen & Snowmass

Local visitor trips are much more evenly distributed than commuter trips, or trips overall. They are also a
smaller proportion, although taken cumulatively, there is a strong flow of up valley trips to Aspen and
Snowmass Village.

Figure 6: Daily Non-Local Visitor Person Trips to Aspen & Snowmass

Non-local visitors show strong flows from Independence Pass and the Brush Creek Park and Ride with
more distribution from other down valley communities.

Autonomous Vehicles and COVID-19 Assessment
Much has been written in the last few months about how travel patterns have changed due to the COVID19 pandemic. Research reviewed by Fehr & Peers have shown some startling trends, including dramatic
decreases in transit usage, where some systems saw ridership decline by 95% or more as lockdowns and
sharp decreases in transit frequencies impacted ridership. There were also large decreases in the overall
amount of driving, with reductions in vehicle miles traveled (VMT) averaging about 50% or more
nationwide, though those have since started to rebound. A key question being posed by transportation
planners across the country relates to which COVID-19 related travel trends will return to pre-pandemic
conditions over the next year or two and which trends will stay (e.g., increased telecommuting and greater
e-commerce sales and home delivery of goods and services).
In addition to COVID-19 induced changes in travel trends, many transportation experts consider emerging
technologies, most notably the introduction of fully autonomous vehicles (AVs) to be a major factor in
where people live and how they travel in the future. Notably, most research has shown that privatelyowned AVs (the situation where people largely purchase their own private cars and do not share rides –
much like today) will result in substantial increases in VMT. In a region like the Upper Roaring Fork Valley,
where a large portion of VMT is attributed to visitor travel, AVs not only increase total vehicle trips and
congestion across Castle Creek Bridge and Brush Creek Road, but they could also increase vehicle trips
circulating within each city (if they are operating without any drivers to avoid parking fees), or even
increase parking demand (if AVs induce more overall travel, particularly day trips).
Fehr & Peers has developed a tool, TrendLab+, that addresses some of the questions on the impacts of
the pandemic-related travel shifts and how new technologies will impact VMT and transit trips. TrendLab+
allows users to describe different scenarios in terms of a list of different factors, such as vehicle availability,
fuel prices, land use patterns, and transit improvements, which research shows are closely related to VMT
and have been disrupted by the COVID-19 pandemic. There are also several inputs related to changing
transportation technologies and AVs specifically. TrendLab+ translates the user-defined assumptions into
expected rates of return of transit ridership and VMT per capita compared pre-pandemic levels within the
short-, medium- and long-term.
To estimate the effect of COVID-19 and AVs on VMT per capita in Aspen and Snowmass Village, we ran
TrendLab+ for each of the travel markets: residents, commuters, local visitors, and non-local visitors.

Residents
Figure 7 and Table 3 show the results of TrendLab+ for residents of Aspen and Snowmass Village in the
immediate post-COVID (2025), medium-term (2030), and long-term (2050).
Figure 7: Resident Travel Trends

Table 3: Travel Trends for Residents
Travel Trends (compared to 2019 conditions)
Metric

2025

2030

2050

VMT per capita

103%

98%

103%

Transit Trips per capita

76%

95%

92%

In 2025, there is a bump in VMT per capita for residents of Aspen and Snowmass Village because of
lingering concerns about using shared modes, as well as inertia from a period of low transit usage, that
more than offsets the VMT decreases from telecommuting and e-commerce. In 2030, transit and VMT per
capita have both rebounded to slightly below pre-pandemic levels because transit ridership and funding
have recovered, but there is less overall travel per capita due to teleworking and e-commerce. Based on
current autonomous vehicle market data and trends, we do not expect fully autonomous vehicles to be
widely available by 2030. However, over the next few decades, fully autonomous vehicles will be a much
larger share of the privately-owned vehicle market. In a desirable area like Aspen and Snowmass Village,
where residents tend to have higher incomes than the regional average and could purchase a private AV,
we assumed the AV penetration at 50% by 2050. As AV adoption increases, research shows that VMT per
capita will increase, at the expense of transit trips per capita since AVs reduce the stress of driving and

induce more overall travel. This is reflected in the 2050 travel trends, as VMT per capita increases and
transit trips per capita decrease compared to 2030 conditions.

Commuters
Figure 8 and Table 4 show the results of TrendLab+ for commuters to Aspen and Snowmass Village in
the immediate post-COVID, medium-term, and long-term.
Figure 8: Commuter Travel Trends

Table 4: Travel Trends for Commuters
Travel Trends (compared to 2019 conditions)
Metric

2025

2030

2050

VMT per capita

97%

99%

105%

Transit Trips per capita

95%

108%

99%

In the immediate post-pandemic future, both VMT and transit trips per capita are near pre-pandemic
conditions for commuters, with minor decreases because of telecommuting and reduced staffing, as well
as limited capacity on RFTA buses. By 2030, telecommuting will not be a major factor for commutes into
Aspen and Snowmass Village, so VMT and transit trips per capita begin to increase. While other
employment sectors may see a long-term shift to more telecommuting, our analysis at Aspen and
Snowmass Village employment data from the US Census Bureau indicate that much of the employment in
the communities is related to recreation, retail, and services that cannot be performed remotely.

In the 2030 time horizon, commuter VMT per capita stays a bit below pre-pandemic levels due to
continued transit investments, limited parking supplies, and expanded transportation demand
management (TDM) strategies in Aspen and Snowmass Village. However, by 2050, VMT per capita
increases and transit trips decrease due to an increase in availability of autonomous vehicles. Transit trips
per capita in 2050 do not decrease as much when compared to residents, since we expect a lower AV
penetration rate in the commuter market.

Local Visitors
Figure 9 and Table 5 show the results of TrendLab+ for local visitors (defined as those living in or near
the Roaring Fork Valley) to Aspen and Snowmass Village in the immediate post-COVID, medium-term,
and long-term.
Figure 9: Local Visitor Travel Trends

Table 5: Travel Trends for Local Visitors
Travel Trends (compared to 2019 conditions)
Metric

2025

2030

2050

VMT per capita

104%

99%

113%

Transit Trips per capita

94%

108%

101%

In 2025, there is a bump in VMT per capita for local visitors to Aspen and Snowmass because of lingering
concerns about using shared modes, as well as inertia from a period of low transit usage. By 2030, local
visitor VMT per capita is near pre-pandemic levels and transit usage is higher due to improved transit
operations as planned transit investments are completed by RFTA. By 2050, the effect of AVs again

increases VMT per capita while decreasing transit trips per capita. We expect the AV adoption rate of local
visitors to be similar to that of commuters, potentially around 25% by 2050, which is lower than the
adoption rate of residents of Aspen and Snowmass Village.

Non-Local Visitors
Figure 10 and Table 6 show the results of TrendLab+ for non-local visitors to Aspen and Snowmass in
the immediate post-COVID, medium-term, and long-term. Non-local visitors are visitors who reside
outside of the Roaring Fork Valley (i.e., beyond Glenwood Springs).
Figure 10: Non-Local Visitor Travel Trends

Table 6: Travel Trends for Non-Local Visitors
Travel Trends (compared to 2019 conditions)
Metric

2025

2030

2050

VMT per room/visit

104%

114%

118%

94%

96%

90%

Transit Trips per
room/visit

In the case of non-local visitors, we found it helpful to slightly change the unit of analysis for the VMT and
transit trip analysis. Since many non-local visitors stay in a hotel room/rental property within the Roaring
Fork Valley, we evaluated the change in VMT and transit trips per room or visit rather than per capita,

because we anticipate that non-local visitation will increase at a rate beyond typical population growth. In
2025 and 2030 VMT increases, on a per room basis, as regional tourism is rediscovered and remains
popular. By 2050, VMT increases additionally because our research indicates that AVs will induce more
travel and make it easier to drive to Aspen and Snowmass Village. Specifically, our analysis indicates that
non-local visitors could rent an AV, if they don’t already own a private AV, to travel to Aspen/Snowmass
Village for the weekend or even a day trip, as people’s value of time is lower when traveling in a fully
autonomous vehicle. Research suggests that long distance car trips could increase about 10% with access
to fully autonomous vehicles2. Some research indicates that some of this AV visitor travel could occur
overnight, similar to how a redeye flight functions. In general, our research indicates that transit trips for
non-local visitors never recovers to pre-pandemic levels; however, transit does not play a large role in
moving these visitors overall, with the exception of the connecting route between Aspen and Snowmass
Village. This route is a good candidate for autonomous transit service, which could operate at higher
frequencies across more service hours to provide a direct replacement for driving trips between the two
resorts. Lower-cost long-distance autonomous transit services like an AV transit Bustang connection to
Denver or Grand Junction could also change the number of visitors to Aspen and Snowmass Village by
reducing overall travel costs and making long-distance transit more convenient, but there is little research
on this topic and TrendLab+ does not consider this impact.

Combined Results
Figure 11 and Table 7 show the combined results of TrendLab+ in the immediate post-COVID, mediumterm, and long-term across all travel markets, weighted by the total travel share.
Figure 11: Combined Travel Trends for all Travel Markets

2

https://www.caee.utexas.edu/prof/kockelman/public_html/TRB18AVLong-DistanceTravel.pdf

Table 7: Combined Travel Trends for all Travel Markets
Travel Trends (compared to 2019 conditions)
Metric

2025

2030

2050

VMT per capita

102%

107%

113%

Transit Trips per capita

93%

101%

98%

This table represents the combined travel trends for all of the unique travel markets, calculated by
weighting the trends for each travel market by their share of total VMT (see Figure 2Error! Reference
source not found.). As shown, we expect VMT per capita will continue to increase in Aspen and Snowmass
Village, reinforcing the need for the IMS strategies to mitigate against the quality of life, energy
consumption, and GHG emissions related to vehicle travel in the Upper Valley.

Evaluation Results
In Phase 1, we developed an implementation framework for the identified IMS strategies, realizing that
some strategies may take more time to implement than others due to political, technical, and financial
challenges. With the more in-depth Phase 2 analysis, we considered the synergies of the different IMS
strategies and identified five distinct packages that support the goal of VMT, congestion, and emissions
reductions. These packages are, shown in Table 8.
Table 8: Strategy Packages
Package
1

Strategies
Cordon Toll on SH 82
Phased BRT Enhancements
Managed Lanes on SH 82

2

Phased BRT Enhancements
HOV Lane Enforcement
Parking Pricing

3

Phased BRT Enhancements
HOV Lane Enforcement

4
5

Ride Sharing
HOV Lane Enforcement
Ride Hailing

Each of the packages have independent utility, but some packages, notably packages 1, 2, and 3 would
likely not be combined, whereas packages 4 and 5 could be implemented with any combination of other

packages. The packages were developed based, in part, on the Phase 1 finding that HOV lane
enforcement did not have any direct VMT or GHG emissions benefits, but it strongly enhanced the other
IMS strategies. Similarly, given that the Aspen/Snowmass Village area already has strong transit service,
the BRT enhancements suggested in the IMS would have less of a stand-alone benefit than we would see
in most other communities, but they provide fundamental support to increasing the cost of driving
(through parking fees, tolls, or cordon charges) that are part of packages 1-3.
For each package, we refined the previous modeling and elasticity research completed in Phase 1 to
measure how the VMT for each travel market would be affected. Further refinements were made with the
understanding that each travel market has different price sensitivities; for example, local visitors and
residents may be able to shift departure times to avoid the highest tolls on SH 82 during peak hours, but
non-local visitors will likely view the added cost as a small piece of their total vacation cost and therefore
be less sensitive to pricing.
After calculating the new VMT reduction caused by each strategy implementation, the long-term GHG
emission reduction was calculated with Aspen’s standard emission factors, shown in Figure 12.
Figure 12: GHG Emission Reduction by Strategy Package for Aspen & Snowmass

Aspen’s 2017 VMT model estimates that on-road vehicles were responsible for about 69,000 metric tons
of CO2; this estimate includes the VMT from all trips to/from Aspen and Snowmass Village, as well as
within the city. The results in Figure 12 show that if Package 1 was implemented, Aspen could see an
annual reduction in GHG emissions of about 16,500 metric tons from approximately 5,000 fewer daily
vehicle trips across the Castle Creek Bridge.

Final Recommendation
Package 1 and 2 are the only strategies that dramatically shift the needle in reducing VMT and GHG
emissions in Aspen and Snowmass Village. These mobility management strategies will help ensure a
sustainable transportation system from the perspective of economic vitality, quality of life, and
environmental outcomes. As noted, these more aggressive strategies will require greater levels of funding,
agency/jurisdictional cooperation, and public willingness for additional costs/restrictions on mobility. In
exchange, there will be even greater levels of GHG emissions and VMT reductions, particularly for visitor
trips. Therefore, one of these two packages is therefore recommended as the long-term strategy for
managing vehicle travel in the Upper Roaring Fork Valley.
This recommendation is in alignment with The Aspen Institute’s Upper Valley Mobility Report that
strongly recommends dynamic roadway pricing on SH 82 and considers it the most reliable tool available
to reduce traffic jams and carbon emissions in the region. However, the Upper Valley Mobility Report
identified that strong social equity measures, such as enhanced and/or free alternative mobility options,
are necessary to ensure the roadway toll is not a regressive tax. From the equity research presented in this
report, implementing managed lanes on SH 82 would require less equity mitigation than a full cordon toll,
as travelers could choose to drive for free in the general-purpose lanes.
Given the long-time horizons required to implement either cordon or managed lane tolling into
Aspen/Snowmass Village, package 3 could be used as an interim measure, basically extending the parking
pricing strategy Aspen currently employs and working to bring more extensive parking pricing and
management to Snowmass Village. Additionally, we do not see any downside for the jurisdictions in the
area to encourage and perhaps provide technical or a modest financial investment in spurring dynamic
ride sharing, as that model was beginning to take off in several communities prior to the COVID-19
pandemic. Also, we feel that there can be gains from expanded ride hailing, particularly the shared-ride
model like is offered by Aspen’s Downtowner service.
Building Greater Public Acceptance or Tolling
In either tolled scenario, public knowledge and acceptance of the new fees, revenue allocation, and
economic impact is key to successful congestion pricing, as public support is necessary to overcome the
political difficulties of implementation. A key performance metric for gaining public support for tolls on
SH 82 is travel time, which can be a more tangible benefit to tolling than reduced GHG emissions or lower
energy consumption related to travel. Under normal AM peak hour conditions, travel time on SH 82 for
the segment shown in Figure 13, from just north of Woody Creek to the Castle Creek Bridge, is about 27
minutes.

Figure 13: AM Peak Hour Speeds on SH 82 – July 2019 Data

Under full cordon charge or for travelers in the managed lane, travel time during AM peak hour could
decrease to 15 minutes, a 45% decrease that would benefit all people traveling into Aspen.

Figure 14: AM Peak Hour Speeds on SH 82 Assuming Cordon Tolling or Managed Lanes

For managed lanes, the travel time benefits would only apply to the tolled lanes.

Legislative Hurdles
In addition to the challenge of convincing the public that there are enough benefits to pricing what is now
free travel between down valley communities and Aspen/Snowmass Village, there are potential legal and
political challenges to implementing congestion pricing on SH 82, whether as a managed lane or a cordon
toll. This section broadly examines the feasibility of tolling existing lanes on SH 82 approaching Aspen and
Snowmass Village. The two tolling scenarios outlined in this report are:
1) Converting the existing High-Occupancy Vehicle (HOV) and bus-only lane to an express lane or HighOccupancy Toll (HOT) lane; per state law, all HOT lanes require at least three persons per vehicle to qualify
as a toll-free vehicle.
2) Converting all lanes to tolled lanes (creating a toll to enter both Aspen and Snowmass Village)
In 2020, CDOT and Colorado’s High Performance Transportation Enterprise (HPTE) released the Colorado
Express Lane Master Plan (CELMP), which identified and prioritized corridors for express lane
development, including SH 82 between Glenwood Springs and Aspen. Based on a series of scoring
factors, such as congestion reduction, transit support, public support/opinion, and planned highway
expansion, SH 82 was not selected for prioritization due to its low overall score compared to other highervolume facilities in the Front Range region. To date, no other regional or state plans have considered the
feasibility of constructing toll lanes on SH 82 or converting the existing HOV to HOT lanes.

Express lanes on state highways in Colorado are currently operated by two organizations: CDOT and
HPTE. HPTE is a government-owned business tasked with financing and delivering surface transportation
infrastructure; and, as mentioned prior, did not select SH 82 for express lane development. Unlike CDOT,
HPTE has the authority to collect revenues and often provides public-private partnership contracts.
Per Colorado state law, jurisdictions wishing to convert existing High-Occupancy Vehicle (HOV) lanes to
express lanes (HOT lanes) must enter into contracts with private entities for toll operations. To convert
HOV lanes on SH 82, the leading jurisdiction (e.g. Pitkin County) would likely collaborate with CDOT and
an entity like HPTE to establish a toll system and collect revenue. While there is no Colorado law
prohibiting the conversion of HOV lanes to HOT lanes, all existing Express Lanes in the state have been a
part of a highway expansion project, due to the challenges of obtaining approval. For any potential
conversion, state law requires that CDOT get sign-off from every “affected jurisdiction.” While not clearly
defined in a statute, the CELMP references affected jurisdictions as any jurisdiction that the corridor
passes through. This would imply that jurisdictional approval required from Pitkin County, the town of
Basalt, Snowmass Village, and the City of Aspen.
Based upon publicly available documentation, administrative procedures required to introduce an express
lane (HOT lane) a state highway are complex. Per Colorado state law, the planning process of establishing
tolling facilities, via an entity like a public highway authority or enterprise, consists of several steps:
1.
2.

3.
4.

5.

Review by every metropolitan planning organization or regional planning commission that is
located in whole or in part of the proposed project,
Environmental analysis to ensure that anticipated local and regional emissions levels will conform
to state implementation plan guidance (each involved organization or commission may condition
its approval of the project based on environmental mitigation efforts),
Inclusion of the project in the regional transportation plan and the comprehensive statewide
transportation plan,
Project information delivery to the relevant metropolitan planning organization or regional
planning commission thirty days prior to regional plan amendment (including environmental
documentation, operation plans, proposed technology, feasibility and long-term viability); and
Consultation with representatives from all local governments located in whole or in part of the
project to consider mitigation of negative impacts as a result of construction, operation, or
financing of the project.

While jurisdictions may designate HOV lanes and convert them to HOT/express lanes, there is no
legislation explicitly authorizing the conversion of general-purpose lanes to tolled lanes. To realize the full
VMT and GHG benefits from Package 1, Aspen, Snowmass Village, and Pitkin County should prioritize
lobbying for legislative change in Colorado. While not a focus of this study, a likely place to place a
cordon toll would be on SH 82 just east of Brush Creek Road, and on Brush Creek Road just south/west of
SH 82. Independence Pass should also have a cordon toll for travelers accessing the region from the east
during summer. An additional toll cordon may be needed on McClain Flats Road/Cemetery Lane, but
placement would need to be considered to avoid impacts to local residents along the street, who are not
the target of the toll.

Implementing Package 1 or 2 will require significant institutional outreach (e.g. CDOT and HPTE),
administrative research, future stakeholder engagement, and likely an environmental analysis of the
impacts of the tolling. In conclusion, based upon this analysis, conversion of HOV lanes on SH 82 to an
express lane is possible under the existing laws while a full cordon toll would need a change to State Law
to expressly allow a jurisdiction to toll an existing facility.

Equity Impact & Mitigation Analysis
As part of the Phase 2 work, we prepared an equity analysis regarding the impact and potential mitigation
options of IMS strategy implementation, with a particular emphasis on the tolling packages.
Congestion-pricing in the United States generally includes tollways and priced lanes on major corridors
that experience recurring traffic congestion. As described by the FHWA in Income-Based Equity Impacts of
Congestion Pricing (2008), when planning for these facilities there are three types of equity considerations
that relate to the distribution of benefits and impacts: income, geographic, modal. Income equity
addresses whether low-income groups are affected by congestion pricing/tolls; geographic equity
addresses the impacts of pricing such as traffic diversion; and modal equity addresses public perceptions
regarding encouragement of a multimodal transportation.
While all equity considerations are important to consider, income equity can have a direct effect on
roadway users. On the SH 82 corridor, many workers commute into Aspen and Snowmass Village from
areas where housing prices are lower, such as Carbondale and Glenwood Springs, since the housing prices
in Aspen/Snowmass Village are some of the highest in the country. Other types of roadway users such as
independent contractors (such as trucking and construction) may use the roadway differently and more
frequently and these users may value time during the workday differently, therefore benefitting from time
savings resulting from congestion pricing or managed lanes. Equity considerations concerning congestion
pricing and priced lanes are documented in multiple research and evaluation sources with varying
conclusions.
Income-Based Equity Impacts of Congestion Pricing. US Department of Transportation, FHWA. 2008.
http://media.metro.net/projects_studies/expresslanes/images/fhwahop08040.pdf
This report finds that the use of congestion-priced lanes by both low and high-income users is
selective, and regardless of income, people pay for access to the lanes when they see utility in the time
savings. The report also notes that overall, about half of the users of congestion priced lanes only do
so once a week or less. The report makes a distinction between Partial (one or more priced lanes) and
Full (full roadway tolling) pricing scenarios to identify the perception of “unfairness” of priced lanes.
While equity related data in the Full scenario is limited, the study finds that congestion pricing is not
an inequitable way of responding to traffic congestion. Approval ratings are generally high for all
income groups, in the 60-80% range because all roadway users value the “insurance” of a reliable trip
when they need it.

I-405 Express Toll Lanes Analysis: Usage, Benefits, and Equity. TRAC Washington State Transportation
Center. 2019. http://depts.washington.edu/trac/research-news/freeway-and-arterial-management/i405-express-toll-lanes-analysis-usage-benefits-and-equity/
This study examined the dynamic tolling facility on I-405 in the Seattle area and project benefits to
users, as well as how these benefits are distributed across various groups of non-commercial roadway
users. Higher income groups were found to use the facility more often compared to lower income
groups. Similar to findings in the FHWA report, the study found that lower income users used the
facility most strategically and selectively, so they were able to obtain a higher net benefit compared to
higher income users. A large number of lower income users used the facility periodically throughout
the year, showing that the lanes have value when a driver’s time is limited.
Atlanta Regional Managed Lane System Plan – Social Equity and Environmental Effects and Evaluation.
Georgia Department of Transportation. 2010.
http://www.dot.ga.gov/BuildSmart/Studies/ManagedLanesDocuments/Social%20Equity%20and%20En
vironmental%20Effect%20Evaluation.pdf
This document provides an overview of potential equity and environmental issues related to
implementing managed lanes in the Atlanta region for multiple corridors. The study notes that all
users pay the same toll regardless of income status, which is regressive considering the toll represents
a different proportion of income for various users. However, transit enhancements paid through toll
revenue is a way to redistribute transportation benefits to the corridors. They also note that cash
payments should be permitted (or a means to load cash onto a toll transponder) to avoid adverse
social impacts, as some users may not have a bank account. Regarding health and environmental
impacts, the study notes that a managed lane system offers reduced levels of congestion while also
limiting the amount of induced travel (because the faster speeds are offset by a cash toll), which leads
to lessened vehicle emissions and improved air quality.
Managed Lanes in Texas: A Review of the Application of Congestion Pricing. Texas A&M Transportation
Institute. 2016. https://static.tti.tamu.edu/tti.tamu.edu/documents/PRC-15-47-F.pdf
This report examines congestion pricing on managed lane facilities in Texas, which has used
congestion pricing systems since 1998. Texas facilities include fully dynamic pricing (price changes
continuously based on traffic levels) and fixed time of day pricing, where the prices are fixed for a
certain time period, but prices are higher during peak travel periods. One unique feature of the
managed lanes in the Dallas area is that trucks are allowed to use these lanes but pay higher prices. In
most states, trucks are not allowed in managed lanes (although they are allowed on I-25 in Colorado
with a $25 surcharge on the regular toll). Many of Texas’ managed facilities were converted from HOV
to priced lanes (where carpools are still free) as a way to increase capacity for SOV users where HOV
lane demand was lower. Raising revenues for roadway projects, increasing-peak-period congestion,
and air quality compliance were all issues intended to be addressed by managed lanes. This study did
not explicitly investigate equity issues, but the usage patterns suggest similar benefits and issues as
raised by the earlier studies.

Equity and Congestion Pricing- A Review of the Evidence. RAND Corporation. 2009.
https://www.rand.org/content/dam/rand/pubs/technical_reports/2009/RAND_TR680.pdf
This study looks at congestion pricing projects and proposals in the United States that have been
rejected based on worries that congestion pricing is inequitable, and the evidence that might support
of negate these claims. Equity is defined in this report as the distribution of costs and benefits among
members of society, whether monetary or non-monetary. The report includes an assessment of
welfare-based evaluations of equity and congestion pricing, noting that the payment of congestion
pricing fees is slightly less regressive than sales or gasoline tax, but that lower income users would not
benefit as much from congestion pricing because they have less flexibility in travel behavior. The
report also discusses ways the implementation of congestion pricing systems such as Cordon Pricing
and HOT lanes affects equity. The authors note that the definition of the tolling area relative to the
spatial distribution of low-income neighborhoods can affect equity. In Edinburgh, a proposed system
would have exempted higher income users because of the city’s administrative boundaries. A British
study found that cordon pricing can be progressive, neutral, or regressive depending on how incomes
are distributed in the region. For example, if the cordon primarily effects higher income
residents/employees but distributes revenues in a way that primarily benefits lower income
residents/employees, the cordon fee could be progressive.
Conclusions on Equity Impacts of Congestion Pricing and Tolling
Based on the literature reviewed above, it appears that congestion pricing, in general, could have a
greater impact on lower income residents and employees since the price charged does not vary based on
income. The effects are less pronounced for priced lanes compared to an overall cordon toll since the
priced lanes include a free (although congested) option for those who cannot or do not want to pay for
that particular trip. These findings are entirely in-line with the Aspen Institute’s Upper Valley Mobility
Report.
Implementing congestion pricing on SH 82 could add an additional cost burden for these people, while
residents who can afford to both live and work in Aspen would not need to regularly pay this cost, which
could add to the disparate impact of tolling. Priced lanes can be seen as inequitable because rush hour
travelers who commute in the same direction as congestion (where congestion pricing would be most
effective) are largely affluent and are more capable of paying the cost (Rand Corporation and Volpe
National Transportation Systems Center, 2007). However, there may be options to reinvest tolling revenue
into transit facilities as to improve transit performance and mobility for riders.
Equitable Revenue Redistribution
Redistribution of revenue collected from managed lanes is a common equity related theme in the studies
reviewed. A 2007 study in King County, WA found that lower income people are more likely to be transit
riders and would benefit most from transit speed and reliability improvements. Cities such as Minneapolis
and Los Angeles currently dedicate a portion of their highway toll revenue to transit operations (through
greater frequency of service) and speed/reliability improvements.

Investing a portion of tolling revenue into transit can address all three areas of equity, as it provides an
efficient mode of transportation between cities that fundamentally reduces VMT. Given the SH 82 corridor
already contains a BUS ONLY lane west of Aspen, transit can currently operate efficiently during times of
congestion. However, strategies such as using tolling revenue to subsidize transit fares, increasing
frequencies, improving transit stops, and further improving transit speed and reliability through additional
BUS ONLY lanes and transit signal priority can be additional options. These improvements would serve
both current riders and may attract additional riders. In the context of the Upper Valley, redistributed toll
revenues could be used to reduce the cost of the RFTA BRT trip into Aspen and Snowmass Village or as a
“feebate” where people who ride transit are given funds for riding transit (subject to a monthly or annual
cap) since transit is already free to ride within these communities. Under either tolling strategy,
redistributed toll revenue should be directed towards transit improvements and reduced RFTA trip costs
to minimize the equity impact of strategy implementation and enhance the alternative mobility options
for traveling into Snowmass Village and Aspen.
In Pricing Roads Advancing Equity (2019), TRANSFORM describes that congestion pricing generally
reduces driving by 15-20% and congestion by 30% or more. While some people may see this decrease as
an opportunity to drive alone in a car, the reduced congestion can also help transit operations since it
reduces traffic making turns at intersections, allowing for better transit mobility in the curbside BUS ONLY
lane. While the economic impact to lower income people resulting from congestion pricing has validity,
there are strategies that can be explored to help efficiently and equitably move people through the
multimodal corridor.
Another consideration to mitigate equity for travelers paying the cordon toll or driving in the managed
lane is to implement a two-tiered tolling system for verified low-income travelers who live in or work in
Aspen or Snowmass Village. This system could provide transponders with lower tolls for those who are
already verified as low-income through RFTA; however, this could result in people exploiting the ability to
sell these devices. Another option would be implementing license plate tolling with the option for users to
register and verify their income for a discounted toll. This option is analogous to how transit fares and
utility payments are reduced to lessen the cost burden on low-income residents who rely on these
services.

Performance Measures & Evaluation Framework
As strategies are implemented, it is important to monitor the success of the program. Performance
monitoring will help quantify how well the IMS strategies are working to reduce SOV travel, increase
transit ridership, and reduce VMT and GHG emissions in the Upper Valley. The proposed performance
measures build off existing data collected and maintained by the City of Aspen, Snowmass Village, RFTA,
and Pitkin County. The proposed evaluation framework incorporates all performance measures and
provides guidance for when the county and cities should be collecting and evaluating the specified data
sources to ensure success of the plan.

Traffic Counts
The City of Aspen currently collects monthly Average Daily Traffic (ADT) volumes at the Castle Creek
bridge on State Highway 82, which serves as the entry point to Aspen. The City’s goal is to maintain
monthly ADT at 1993 levels. Table 9 summarizes the 1993 traffic monthly ADT.
Table 9: Monthly ADT at Castle Creek Bridge
Monthly AADT

Year: 1993

January

23,800

February

24,300

March

24,800

April

18,800

May

19,300

June

26,200

July

28,600

August

28,600

September

24,000

October

20,500

November

20,000

December

25,200

In addition to the Castle Creek Bridge counts, we recommend additional count locations be added to
monitor the change in vehicle volumes entering Snowmass Village. Snowmass Village has some historical
counts on Brush Creek Road, which would be a good screenline location for the city. Based on data
collection from Pitkin County, ADT on Brush Creek Road was 10,000 in winter 2003. However, based on
discussions with Snowmass Village staff, Owl Creek Road carries an increasing amount of traffic, so both
roadways should be considered for additional vehicle counts to understand total volumes. While monthly
volumes provide solid data to track over time, they might be more than is necessary or sustainable from a
data collection standpoint. Therefore, if twice yearly data can be collected during a peak December and
July/August week, this would suffice to track VMT and traffic growth trends into and out of Snowmass
over time. We recommend collecting data on both Brush Creek Road and Owl Creek Road immediately
south/west of SH 82.
VMT
VMT data is necessary to quantify congestion reduction and measure GHG emissions from transportation.
The City of Aspen currently maintains a VMT model, last updated in 2018, that accounts for all on-road
activity occurring within Aspen and as a result of traveling to/from Aspen. This model is used to estimate
GHG emissions to evaluate the city’s progress at meeting their Climate Action Plan (CAP) goals and is
updated every few years. An update underway for 2021 will include VMT analysis for all of Pitkin County.

Because Snowmass Village will now be included in the model, this tool should be used to monitor VMT
across the Upper Valley.
VMT data for the Upper Valley should be calculated every 2-3 years, and occasionally calibrated using big
data VMT sources.
GHG Emissions
GHG emissions can be calculated from VMT data by multiplying VMT by standard emission factors. The
City of Aspen performs a GHG inventory using their VMT model every few years to quantify emissions and
understand the progress to meeting the GHG reduction targets set in their Climate Action Plan (CAP).
Similarly to the VMT estimation above, once Snowmass Village is included in Aspen’s VMT model, this
approach should be used to calculate GHG emissions for the Upper Valley. GHG emissions factors should
be updated every 2-3 years to reflect the changing vehicle fleet mix, fuel sources, and carbon content of
vehicle fuels/energy sources.
Transit Ridership
The IMS strategies outlined in the implementation plan rely on the availability of transit to support travel
into Aspen and Snowmass. Strategies that aim to reduce single occupancy vehicle trips only succeed
when there is a reliable alternative to driving in a private vehicle. A public transit option is also a critical
element to reduce the equity impacts of any strategy that increases the cost of driving/parking. While the
IMS encourages the use of ridesharing and ridehailing, given the robust transit services provided by RFTA
and the City of Aspen, transit will remain one the most viable alternative to driving if congestion and or
costs cause drivers to seek other ways to get to and from their destinations. Historical ridership data from
RFTA should be used to set a baseline for transit trips into Aspen and Snowmass Village during summer
and winter seasons. Trips between Aspen and Snowmass Village should be documented on a regular basis
as well to monitor the amount of travel between the two communities on transit. RFTA maintains route
and stop-level ridership data for the transit routes serving Aspen and Snowmass Village, which should
continue to be tracked every year to understand transit growth and mode shift to transit.
Travel Time
Being able to quantify travel time changes to Aspen and Snowmass Village through IMS strategy
implementation is a key performance measure to build public support. To provide a baseline travel time
along SH 82, transportation data vendors such as INRIX, HERE, or Streetlight Data could be used, which
allows for purchase of historical speed/travel time data, which would allow Pitkin County to set a baseline
of 2019 conditions. Future travel time calculations could continue to rely on big data vendors or
traditional floating car surveys. Travel time data should be collected during both summer and winter peak
seasons and during the AM and PM peak hours. Travel times for buses, carpools, and general purpose
vehicles should collected. Travel time should be collected every 2-3 years.

Parking Utilization
Parking utilization data for Aspen and Snowmass Village provides another perspective on vehicle trip
demand entering both cities. Aspen maintains a comprehensive database of hourly parking occupancy in
the parking garage and downtown spaces, as well as daily carpool counts in the residential parking areas.
Aspen also collects parking occupancy counts at the Brush Creek Park and Ride, which is the major transit
Park and Ride lot for employees and visitors to the Upper Valley. Snowmass Village has more limited
parking data; they collect 12 PM counts at the day skier lots and garage during the winter ski season. In
the core area of Snowmass Village, parking passes are required for the permitted lots. The parking passes
have separate designations for residents, employees, and visitors and are not available to day trippers, so
they track a separate pool of travelers. Therefore, the day skier lots and garage in Snowmass primarily
serve visitors as well as some employees. Parking data should continue to be collected daily in both Aspen
and Snowmass and analyzed every few years to track trends in people parking private vehicles. Parking
utilization should be collected for both summer and winter seasons.
Summary
Table 10 summarizes the performance measures and evaluation framework described above.
Table 10: Evaluation Framework Summary
Performance Measure

Evaluation Details
Collect data during a peak December and
July/August week for:

Traffic Counts



Brush Creek Road



Owl Creek Road

Continue to collect monthly ADT vehicle counts at:


Castle Creek Bridge

VMT should be calculated every 2-3 years using the
VMT

City of Aspen VMT model, and occasionally
calibrated using Big Data

GHG Emissions

GHG emissions factors and total GHG emissions
should be updated every 2-3 years
Continue to monitor RFTA’s route and stop-level

Transit Ridership

ridership data for the transit routes serving Aspen
and Snowmass Village annually

Travel Time

Travel times for buses, carpools, and generalpurpose vehicles should collected every 2-3 years
Parking data should continue to be collected daily

Parking Utilization

during peak seasons in both Aspen and Snowmass
and analyzed every 2-3 years
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