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Executive Summary

Introduction

The 1-70 Mountain Corridor Major Investment Study (MIS) was
commissioned by the Colorado Department of Transportation
(CDOT) to identify the short- and long-term mobility solutions for
1-70 from Denver International Airport (DIA) to Glenwood Springs.
The 140-mile corridor! has many uses; it serves as a major east/west
interstate route; a designated defense route; a freight route; the main
access to the Colorado mountains; and the way to work, shopping,
and school for many people.

This is a recreational corridor through small historic towns and
provides access to many world renowned ski resorts. The corridor
traverses many planning regions, 5 counties, and over 20
municipalities. The traffic problems vary from summer to winter,
occur primarily on the weekends, and cause delays of over three
hours on peak summer Sundays. With no transportation
improvements, these delays will increase.

The corridor contains diverse interest groups, including organizations
opposed to highway widening, as well as ski industry representatives
who are concerned about access to ski resorts, one of the state’s
leading industries.

These unique conditions require a vision for the I-70 Mountain
Corridor MIS built on a common mission and guiding principles.

From the beginning of the MIS, the idea emerged to plan the corridor
improvements beyond the traditional 20-year horizon. This long-term
futuristic approach to the corridor prompted important changes in
the traditional planning method.

The goal of the MIS became to develop a 50-year vision that balances
the competing interests. The longer time frame has both advantages
and disadvantages. Over 50 years, technologies change, and,
therefore, the I-70 MIS Recommended Vision Strategy (Vision) was
not limited to existing technologies. Also, over 50 years, funding
sources and funding legislation can change. Thus, the Vision includes
looking at potential new funding sources and is not limited to
funding through traditional public sources.

The uniqueness of this corridor necessitates a creative approach to
stakeholder involvement. Through a series of workshops attended by
interested parties, a Vision consensus was reached. The workshops
provided a forum for diverse groups of concerned stakeholders to
find a common ground. They came to respect each other’s views and
worked to build a solution that all could live with, the true meaning
of consensus.

IThe limits of the MIS study area extend 140 miles from the intersection of I-70/C-470
west to Glenwood Springs. However, the study impacts the 185-mile corridor from
1-70/ C-470 to DIA.

Growing Congesion on I-7

This consensus was built around the basic themes of maintaining
quality of life and integrity for the communities adjacent to the I-70
corridor, and respecting that I-70 is the lifeline to resort communities.

Participants used the workshops to develop, design, and combine
options into a strategy that supported their values. Through this
process, a Vision for the corridor was developed, and a consensus
was reached. Although not everyone’s “best” or “preferred” plan, the
Vision has the participants’ support because it incorporates common
goals and values.

Implementing the Vision remains a controversial issue. Because of the
multi-modal elements, the magnitude of the strategy, and the multi-
jurisdictional responsibility for implementing the many elements, no
consensus has been reached on the implementation strategy. In the
long run, this controversy will serve the I-70 Mountain Corridor well,
as it will maintain the stakeholders’ ongoing interest. Public debate
should work toward developing a strategy that serves the needs of
the corridor that will balance community, environmental, and fiscal
criteria.

Even without consensus on an implementation strategy, the
stakeholders have articulated their goals well. These goals include:

*  Work aggressively toward travel behavior changes.

e Keep the highway open and operating safely.

e Implement the elements of transit in tandem with the highway
elements.

e Aggressively pursue transit funding.

e Look for innovative mechanisms for funding transit, such as
public/ private partnerships.

e Implement transportation improvements that preserve rural
character and protect the environment.

The I-70 Mountain Corridor presented unique challenges, and the
MIS process resulted in a non-traditional solution. The I-70 Mountain
Corridor MIS is a true vision of the future built on common goals.

Purpose

Need for Study

In 1988, the Colorado Department of Highways (now the Colorado
Department of Transportation, CDOT) conducted a transportation
study of the I-70 Mountain Corridor within Clear Creek, Summit, and
Eagle counties. This segment of I-70 is in mountainous terrain, and
the study area represents a significant portion of the recreational
areas within the state. Through that study, CDOT forecasted dramatic
increases in congestion and other significant mobility problems in the
corridor over a 20-year period. Current traffic patterns and congestion
on [-70 are consistent with the trends projected in the 1988 study.
Currently, the problem is typically limited to congestion on 20
weekends per year, with the most severe congestion experienced in
Clear Creek County, between the twin tunnels in Idaho Springs and
U.S. 40, and the Eisenhower-Johnson Tunnels (Eisenhower Tunnel).

Continued high population growth and the attractiveness of the
Colorado area for development have caused annual increases in
traffic from 2 to 7 percent within the corridor. Based on the type of
growth, annual travel demand forecasts suggest that traffic will
continue to double every 11 to 35 years depending on the location
along the corridor. Furthermore, the duration of congestion at critical
locations is projected to increase nearly six-fold by 2020 during 30
weekends per year. For this reason, and because current operational,
safety, and congestion problems demand prompt attention, CDOT
initiated the I-70 MIS.

Background

Study Limits

As shown in Figure ES.1, the limits of the study extend 140 miles
from the intersection of I-70/C-470 west to Glenwood Springs.
Because DIA is a key corridor trip origin/destination, improvements
considered for the I-70 Mountain Corridor should interface
effectively through the Denver Metro area, and into Glenwood
Springs, a 185-mile distance.

ES-1



Study Limits

Figure ES.1
The I-70 Mountain Corridor MIS
Study Area

/

Effectiveness of
/ Solutions

The study area is unique in that it traverses a distance of 140 miles,
encompassing three CDOT regions, two Transportation Planning
regions, and numerous political subdivisions. Additionally, any
construction of mobility improvements involves the challenges of
steep grades of up to 6 percent, high altitude, and a sensitive natural
environment.

Why an MIS Process Was Used

The MIS serves as a critical element of a metropolitan area’s long-
range planning process. Although the MIS process is intended for
urban transportation problems, it was determined that the structure
of the MIS process would serve the needs of the study for the
following reasons:

e The MIS process is focused on multimodal solutions, including
fixed and non-fixed guideway transit and highways, as well as
measures that change both behavior and demand, all of which are
applicable to the I-70 Mountain Corridor.

e An MIS contains information sufficient to measure and evaluate a
range of investment options and to test public values, resulting in
a regional consensus on the range of alternative strategies to be
studied and the criteria used in the evaluation.

e The MIS process provides decision makers with improved
information on the options available for addressing regional
transportation problems before financial commitments are made.

How This Study is Different from a Traditional MIS

The I-70 Mountain Corridor MIS is different from a traditional MIS
for at least five reasons. Each of the following issues should be
considered when reading this report:

e Tirst, CDOT adopted a goal to recommend a 50-year Vision for the
corridor, recognizing that both 20-year and 50-year mobility
issues needed to be addressed. This compares to a 20-year
timeline for a traditional MIS.

e Second, due to the long-term perspective of the study, it was
decided that whether or not a technology is a “proven
technology” should not be used as an evaluation criterion for the
Vision Strategy. The corridor stakeholders felt that it would not
be reasonable to limit decision-making to current technologies,
given the tremendous level of technological advances occurring
today. Further, it was felt that the team should identify a
technology that could be molded to the mountain environment, as
opposed to modifying the environment to accept a technology.

e Third, due to the 50-year planning horizon, a budget for the
Vision was not set. The Vision was developed without using cost
as a screening or detailed evaluation criteria. Costs were
developed for each element of the solution and presented at the
workshop. When the Vision was completed, a total cost was
calculated and evaluated against available funds from traditional
funding sources. New revenue sources were examined and are
presented in this report.

e Fourth, the I-70 Mountain Corridor is recreational and rural in
character and covers 140 miles. The typical MIS corridor is urban

and limited to 10 to 20 miles. The longer corridor increases the
complexities of the environmental, institutional, technical, and
financial analyses. This results in evaluations that in some cases
are more conceptual than typically found in a traditional MIS.

e Fifth, it should also be noted that this document is not intended to
serve as an Environmental Impact Statement (EIS). The
environmental work included in this MIS provides a relative
comparison of environmental consequences. A detailed EIS will
be provided as a next step as discussed later in this section.

Process Overview

The decision process for the I-70 Mountain Corridor MIS was created
to develop consensus among the involved stakeholders. As shown in
Figure ES.2, the process was organized around three groups,
including a Project Team, a Citizens’ Workshop Committee (CWC),
and an Oversight Committee (OSC), who collectively worked through
all phases of the MIS.

Continued Public
Review

(" InitialBus

(  Aviation
( TDM

( TSM Operational

( TSM N

( High Speed FGT

Project Team

Citizens'
Workshop Recommended
Committee Vision Strategy

Oversight
Committee

Figure ES.2
Project Organization for Consensus

The Project Team provided technical resources to the project. The
CWC was charged with participating in the five workshops that were
used to develop the Vision Strategy. The OSC was responsible for
policy guidance and was charged with endorsing the ultimate Vision
(or Recommended Strategy) for the I-70 Mountain Corridor.

OSC members included representatives of groups with responsibility
for implementation of major and/or minor elements of any strategy
that might emerge from the MIS. The group included elected officials
of the counties in the I-70 corridor, representatives of cities and towns,
the Denver Regional Council of Governments (DRCOG), the




Intermountain Transportation Planning Region (ITPR), Regional
Transportation District (RTD), CDOT Regional Directors, Colorado
Motor Carriers Association (CMCA), Colorado Ski Country USA,
Colorado Environmental Coalition (CEC), the Federal Highway
Administration (FHWA) District Director, Colorado Association of
Ski Towns, and the U.S. Forest Service.

The project team included representatives from CDOT, DRCOG,
ITPR, RTD, and the consultant team.

The CWC was formed on an expressed-interest basis. A mailing list of
over 1,300 names was used to begin the process. These names
included people who had shown interest in past projects within the
I-70 corridor, and all were invited to attend the first and subsequent
workshops. Attendance at one workshop entered a participant’s
name onto the workshop mailing list, thus making the participant a
recipient of all-future invitations and information. A telephone hot
line was also maintained, and interested parties could leave their
name and mailing address on the hot line for inclusion on the
workshop mailing list.

All members of the OSC and the project team were also encouraged
to attend the workshops.

The foundation of the planning for the I-70 Mountain Corridor MIS
included workshops and meetings at critical decision points. These
meetings included five workshops and eight public open houses.

Each of the workshops was attended by over 100 people representing
government agency staff, resource agencies, special interest groups,
and the local residents. Public open houses were scheduled in the
affected communities to obtain public input and to display various
elements of the alternatives under evaluation.

Decision Steps

As shown in Figure ES.3, the study evaluated alternatives at the
screening and detailed levels of analysis. The results of each step
were presented to the CWC and OSC. These steps were designed for
making decisions and choices throughout the study and for providing
adequate information and criteria to the OSC, the project team, and
the CWC.

Develop . Define 1 Brainstorm
Misslon Criterla I Alternatives
Screen Perform Detalled
Alternatives Evaluation

l Recommend Strategy

Figure ES.3
Decision Steps

Five workshops were conducted to highlight critical issues, formulate
a project mission, develop evaluation criteria, brainstorm alternatives,
screen alternatives, and develop a recommended strategy and vision
for the future. Throughout the workshop process, guidance was
provided through reinforcing the mission, restating the concerns, and
clarifying the participants’ intentions.

This section summarizes the decision process in each of the
workshops and the conclusions of the workshop participants.

Workshop No. 1 - Develop Critical Issues and Project Mission
Summary of Decision Process

At the first workshop, critical project issues were identified, the
bounds of the study were outlined, and a collective mission statement
supported by “guiding principles” was developed.

The most cited critical issues developed in the workshop fell into four
general categories: environmental impacts, community values,
safety /mobility, and financing.

As a result of the critical issues definition, the workshop participants
developed the Project Mission and a set of guiding principles.

Guidance from Workshop Participants

The mission of the I-70 Mountain Corridor Project is to improve safe
movement of people and goods through short- and long-term
solutions using the following four guiding principles:

e Deploy innovative technologies that minimize or eliminate the
impacts on the natural and manmade environments.

e Preserve the rural character and community values of settlements
located within the corridor.

e Provide a balance of economic development and employment
opportunities for the corridor.

e Ensure that those who benefit the most from the improvements
pay proportionately.

This mission served as the basis for developing and evaluating
alternatives for solving mobility problems in the corridor.

The participants felt that a successful and implementable project must
be compatible with the environment. There was a strong concern that
degradation of the alpine environment would lower the quality of life
and reduce the area’s attraction for tourists. The selected solution will
need to support the community goals for land use and development.
The solution will need to address the impact of poor weather on
traffic conditions.

It was also determined that cost and affordability should not be
screening-level criteria. Those who benefit the most from the project
should pay their fair share. The workshop participants decided to
consider a longer planning period (50 years) and new technologies.

Workshop No. 2 - Develop Evaluation Criteria
Summary of Decision Process

The intent of the second workshop was to build on the results of the
first workshop where critical issues, study scope boundaries, the
project mission, and guiding principles had been developed.
Participants broke into five groups, each under the direction of a
facilitator and scribe.

Guidance from Workshop Participants

Criteria and measurements were developed based on the four
categories of critical issues.

Environmental Impacts - Minimize or eliminate impacts
Community Values - Preserve the rural character
Safety/Mobility - Safe movement of people and goods
Financing - Ensure that those who benefit pay their fair share

Workshop No. 3 - Brainstorm Alternatives
Summary of Decision Process

The goal of the third workshop was to develop an extensive list of
alternative solutions for satisfying the project mission. This long list
of ideas was organized into conceptual alternatives for future
screening.

Approximately 640 alternatives were developed. These were
combined and refined into 20 alternatives and hundreds of features,
characteristics, and goals for each of the alternatives. An example of
the idea refinement process is shown in Figure ES.4, which shows
only one of the categories of ideas.

Guidance from Workshops Participants

The 20 alternatives taken forward for screening by various modes
were:

e No Build (NB)

® Transportation System Management (TSM) and Travel Demand
Management (TDM)

e Two Non-fixed Guideway Transit Alternatives

¢ Four Fixed Guideway Transit Alternatives (FGT)
e Four Aviation Alternatives

e FPour Alternate Route Alternatives

e Four Highway Alternatives

Workshop No. 4 - Screen Alternatives
Summary of Decision Process

The intent of this workshop was to screen and eliminate the
unacceptable long-term vision alternatives within each mode from the
list of alternatives developed in Workshop No. 3. Although the goal
was to identify at least one acceptable alternative within each mode,
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The Process

For the purposes of organizing the ideas developed at the
workshop, three steps were undertaken:

« Develop a master list of ideas
» List ideas that represent features, characteristics, and goals
¢ Develop alternatives for screening

Features,
Characteristics, and
Goals

e Tunnels

Master List for Alternate Routes

Workshop Idea Alternative in Workshop Idea

an alternate route)

Figure ES.4
Example of the Idea Refinement Process

» Alternatives for crossing the mountains
¢ Alternative intrastate travel

g ||
Alternative in

which it is which itis
incorporated incorporated
e More routes other than I-70
- Moffat Tunnel/Rollins Pass
- Bailey to Breckenridge -AR-2 » New tunnel! from Bakerville to Silverthorne FG-1 High-
-U.5. 285 -AR-1 Speed
- U.S. 24 to Breckenridge -AR-1 Rail with
- U.S. 34 from Fort Collins/Loveland - AR-2 Tunneling
¢ Alternative intraslate travel ALL ¢ Moffat Tunnel/Rollins Pass AR-1,3
s Alternative trucking routes AR-2,3 ¢ Boulder to Winter Park AR-1,3
« Tunnels on alternative routes ALL e Bailey to Breckenridge AR-2,3
¢ Alternate route from City of AR-2,3 ¢ Alternative intrastate travel Feature
Loveland to Winter Park .
e Alternate route avoids 1-70 from AR-1,3 Alternatives
¢ From Empire to Winter Park- AR-2,3 Denver to Wolcott
Berthoud Tunnel X0 Travel lane improvements to routes south
» Alternate truck routes (I-80) AR+4 of I-70
« Alternate route avoids I-70 from AR-2,3
Denver to Wolcott ¢ S.H. 285 AR-2,3
m Travel lane improvements to routes north
o Alternate truck routes (I-80) AR-2,3.4 ¢ Colorado Springs to Vail AR-2,3 of I-70
» Utilize corridor from Colorado AR-1,3 ¢ Fort Collins to Steamboat AR-1,3
Springs to the mountain resorts m Travel lane improvements to routes north
S.H. 24 » Alternate truck routes AR4 and south of I-70, a combination of the
best of north and south routes
e New connection to existing railinto  FG Transit ¢ Tunnels in general ALL
1-70 at Dillon
+ Henderson Mine AR-1,3
« Alternate routes
- Henderson Mine AR-2.3 « S.H. 24 AR-1,3
- Grand County AR-2,3
-S.H. 285 AR-1,3 « SH.72 AR-1,3
-S.H. 24 AR-1,3
- Loveland Pass (improve as AR-1,3

there were no limitations placed on eliminating all alternatives within
a mode.

Guidance from Workshop Participants

As a result of the screening workshop, six transportation strategies
were carried to detailed evaluation:

NB Strategy

TSM/TDM Strategy

Bus/High Occupancy Vehicle (HOV) Strategy
FGT Strategy

o FGT with Selected Highway Improvements (SHI) Strategy
e Highway Widening (HY) Strategy

A number of important conclusions resulted from this workshop. The
workshop participants expressed concerns regarding the need to
preserve rural character and quality of life in the I-70 corridor.
Highway capacity improvements and continuation of rapid growth in
the corridor do not support these values.

The screening process established the preference that any FGT system
needs to provide both local service and fast travel speeds. Circuitous
routes that depart from the immediate I-70 Mountain Corridor were

not favored. Technologies that could not produce high travel speeds
were considered unacceptable. Consequently, concepts involving
emerging/innovative technologies within the I-70 Mountain Corridor
were favored over existing, conventional technologies. There was also
the public belief that emerging technologies can be tailored to the
mountain environment more effectively than conventional
technologies, resulting in fewer and more manageable construction
impacts.

Alternatives involving the construction of new airports were not
supported due to environmental impacts such as loss of wildlife
habitat and noise. Alternatives involving improvements to existing
airports and improvements to current airport operations were
supported and included in the TSM/TDM package for detailed
evaluation.

It was felt that alternate highway routes outside the mountain
corridor should be incorporated into CDOT'’s future statewide
planning effort and not analyzed as part of the MIS. This was due to
the concern that the public, who would be affected by the
construction and operation of those new or improved routes, had not
participated in the MIS stakeholder involvement process.

None of the highway alternatives received strong support because of
impacts on community values and the environment. However, there
was limited support for developing an environmentally sensitive
highway alternative that combined the use of “smart” widening
(minimal construction footprint) with mitigations such as “Glenwood
Canyon-type” design techniques through environmentally sensitive
areas. Additionally, there were participants who felt that highway
improvements would not receive any consideration unless combined
with FGT. Thus, it was concluded that another alternative should be
carried into detailed evaluation that incorporated highway widening
in areas where traffic volumes most critically warrant improvements,
combined with FGT.

Workshop No. 5 - Detailed Evaluation
Summary of Decision Process

Prior to the fifth workshop, the project team performed a preliminary
detailed evaluation on the six strategies recommended from
Workshop No. 4. A summary of the project team detailed evaluation
is presented in the next section. The intent of Workshop No. 5 was to
review the results of the detailed evaluation information presented by
the Project Team and review each of the six transportation strategies
and develop a recommended strategy.

Guidance from Workshop Participants

The results from Workshop No. 5 were consistent with the opinions
expressed throughout the course of the MIS project. The following
conclusions were drawn from the stakeholder participation process.
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Concepts that received general CWC support included:
e FGT as a Vision

e TSM/TDM program (with the qualification that citizens have the
right to participate in project design)

e Incentives for carpools

¢ Need for mobility options

o Need for changing travel behavior

* Measures that improve safety

Concepts that have limited CWC support included:

o Highway widening as a Vision, even if the lanes are used for
HOV

o Conventional transit technology as a Vision
e Congestion pricing
¢ No-Build or “do nothing” alternative

Concepts where the CWC was neutral or the results were not
conclusive included:

e Use of flex lanes for HOV
e Use of tolls to provide revenue

The workshop participants clearly articulated the need to change the
way mobility problems are solved in the future in the [-70 Mountain
Corridor. Conventional solutions are considered too restrictive,
environmentally destructive, and are perceived as short-term fixes.
The public mandate includes development of new technology that
can be configured to the uniqueness of the environment and
represents a long-term solution. Coupled with this is the need to
develop both the social and institutional infrastructure required to
change the way people think about travel and use the corridor. This
Vision is described below.

At the close of the workshop, all of the participants met as a group to
discuss the conclusions from the breakout groups and decide on the
preferred strategy of improvements. The group achieved consensus
by recommending a Vision Strategy that included FGT with selected
HY elements chosen from the TSM/TDM Strategy.

Summary of the Project Team Detailed
Evaluation

A summary of the results of the detailed evaluation prepared by the
project team is presented below. Copies of the detailed evaluation
report (CH2M HILL, et al.,, 1998a) were presented to the CWC the
week before Workshop No. 5.

Key to the results of the detailed evaluation is that a high-speed
electric train, such as the French TGV, was assumed for the FGT
Strategies. The TGV was assumed because it is the most powerful

technology currently available. This power is needed to climb the
grades found in the I-70 Mountain Corridor and to maintain a travel
speed that is competitive with the automobile. This assumption was
made to provide a baseline of cost, benefits, and impacts.

Summary results for environmental, community values, mobility, and
financial criteria are provided below based on the TGV technology.

Environmental

Because all of the strategies represent long, linear projects, and all
have been contained within existing I-70 right of way, dramatic
differences in impact do not result at this level of analysis, and
environmental impact is not a discriminator among the strategies.
Additionally, all attempts were made to place additional highway
lanes and FGT guideways within the median of I-70. Since this is
currently a “developed” area, it typically offers no refuge or habitat
for wildlife. In general, less construction results in less impact. The
probable amount of acres disturbed for each of the strategies is
presented in Table ES-1. These totals do not include additional
acreage associated with adding TSM build elements to the Vision
Strategies.

TABLE ES-1

Acres Disturbed During Construction

(Based on the Project Team Estimates for Detailed Evaluation)

Strategy Potential Acres
Disturbed

No Build 0

Transportation System Management/Travel Demand Managemen 430

Bus/High Occupancy Vehicle 555

Fixed Guideway Transit 550

Fixed Guideway Transit/Selected Highway Improvements 740

Highway Widening 585

The FGT/SHI Strategy appears to represent the potential for the
greatest environmental disturbance. The HOV, FGT, and HY
strategies would disturb about the same amount of area. In all
instances, there are potential impacts on water resources, air quality,
noise, and visual quality during construction.

More significantly, all of the strategies provide improved access to the
mountain environment, which is likely to have secondary or indirect
impacts. The principal impact is the potential for additional growth
and development in the corridor. More people and more
development would not only affect the rural character of the corridor,
it could result in fewer open spaces and less critical winter habitat for
migrating wildlife such as deer and elk. The FGT and FGT/SHI
strategies are anticipated to provide a greater potential for stimulating
additional development than the TSM, HOV, and HY strategies. This
is due to the fact that the FGT systems would allow commuters to

travel from the mountains to the Denver Metro area with more
convenience and reliability than the other strategies because
productive work can be accomplished on the “train,” and weather is a
lesser consideration.

Community Values

Rural character is one of the most important elements of community
values in the mountain corridor. This criterion is difficult to precisely
define, but in general terms is characterized as preservation of open
spaces, small town atmosphere, and avoidance of the crowding and
other inconveniences of urban life. Large construction projects
typically do not support these values.

All of the strategies represent large construction projects. In general,
the higher the cost of the project, the more construction and resulting
associated inconveniences. Issues include noise, delays to motorists,
dust, and visual impacts. Construction of any of the build strategies
would take at least 10 years or more, prolonging these impacts.

Likewise, all of the build strategies involve visual impacts due to the
need for rock cuts and retaining walls and, in the case of the FGT and
FGT/SHI strategies, elevated structures. FGT stations could also
impact rural character. The greatest potential for visual change, as
defined by rural character, is for the FGT and FGT/SHI strategies.

Other impacts include construction employment. Estimates for
construction employment, in person years, range from 9,000 for the
TSM, 15,000 for the HOV, 20,000 for the HY, and 40,000 for the FGT.
The FGT/SHI Strategy is estimated to create up to 50,000 person years
of construction employment. While construction employment would
provide local economic prosperity, housing shortages and the
disruption to the host communities caused by the construction
workers would be negative impacts.

Regardless of potential construction impact, the FGT strategies were
found to be more acceptable to community values than the HOV or
HY strategies. All of the comprehensive plans developed by
communities along the mountain corridor recommend more transit,
less reliance on the automobile, less urban sprawl, and the provision
of travel options. Additionally, highway capacity improvements were
viewed negatively by some participants in all five of the CWC
workshops.

Mobility
Relief of congestion on weekends, improvements of safety on steep

grades, improved movement of freight, and reliability serve as the
basis of the mobility criteria that were evaluated.

Table ES-2 presents the impact on congestion provided by each of the
strategies. With the NB Strategy, congestion at the Eisenhower Tunnel
is projected to increase nearly six-fold; at Idaho Springs it is
estimated to increase slightly more than 4 times.

At the Eisenhower Tunnel, the HY Strategy provides the best relief of
future congestion. This is due to the fact that this is the only strategy
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TABLE ES-2
Annual Estimated Hours of Congestion in 2020
(Based on the Project Team Estimates for Detailed Evaluation)

Annual Annual
Estimated hours of Estimated hours of
Strategy Congestion on 1-70 at Congestion on I-70 in
Eisenhower Tunnel Idaho Springs
Existing Conditions 120 160
No Build 700 700
Transportation Systems
Management/Transportation
Demand Management 450 225
Bus/High Occupancy Vehicle 500 200
Fixed Guideway Transit 500 400
Fixed Guideway Transit/
Selected Highway
Improvements 500 100
Highway Widening 175 150

that includes a third bore at the tunnel. It is important to note that
future conditions still deteriorate over existing conditions. That is,
annual congestion would increase from a current 120 hours to 175
hours in 2020. Congestion at the Eisenhower Tunnel would increase
to 500 hours per year with the FGT, HOV, and FGT/SHI strategies
and to 450 hours per year with the TSM Strategy.

Through Idaho Springs, the FGT/SHI Strategy provides the best
mitigation of congestion. In fact, future conditions would likely
improve over existing conditions. This is due to the fact that this
strategy provides both FGT and highway capacity improvements
through Idaho Springs. The HY Strategy provides the second best
relief of congestion through Idaho Springs, resulting in conditions
that are about the same as experienced currently. The TSM and HOV
strategies result in some deterioration over existing conditions. The
FGT Strategy results in a significant increase in congestion through
Idaho Springs, due to the fact that it captures relatively few users as
compared to the number of persons using the highway.

To varying degrees, all of the build strategies would improve safety.
The FGT strategies would provide safe and reliable travel to those
using the systems. HOV and HY improvements would improve
travel safety to motorists using I-70. Providing both highway and
FGT improvements, as with the FGT/SHI Strategy, would also
provide safety benefits.

Regarding the movement of freight, the impact of the FGT strategies
cannot be fairly determined until a technology is defined. However,

the FGT could be used for the transport of freight to the communities
along the mountain corridor. Until the fixed guideway technology is

determined, the HY Strategy is the best strategy for the movement of
freight, followed by the HOV and TSM strategies.

The FGT Strategy provides the most reliable form of travel, because it
is typically not constrained by inclement weather, accidents on the
highway, or periods of congestion. The other build strategies provide
additional reliability over the NB Strategy, but all lose reliability
during poor weather, accidents, and peak travel periods.

In summary, none of the strategies would likely provide significant
improvement over existing conditions at the Eisenhower Tunnel.
However, even with the addition of a third bore at the tunnel, the
increased capacity is consumed by the increased demand in 2020.
Travel conditions at Idaho Springs improve over existing conditions
with the FGT/SHI and are maintained to about current levels with
the HY Strategy. Congestion increases dramatically with any of the
other build strategies.

Forecasting travel demand for peak periods to the year 2050, the
target year for the 50-year Vision, indicates failure of I-70 in many
locations with any of the build strategies as currently defined. To
overcome these conditions, more highway construction would be
required, such as greatly expanding the FGT system and/or adding
more lanes to I-70 and capacity to the Eisenhower Tunnel and
significant changes in travel characteristics that would transfer more
demand to the FGT system.

Financial

Table ES-3 presents the capital cost estimates for each of the strategies
analyzed during detailed evaluation. With the exception of the NB or
TSM strategies, implementation of any of the remaining strategies is
projected to require substantial additional sources of funding. This
could include tolling, or increases to motor fuel, property, income,
sales, or tourism/recreation taxes.

TABLE ES-3
Tofal Project Cost By Strategy (Based on the Project Team Estimates for
Detailed Evaluation)

Strategy Project Cost (Millions)
No Build $80
Transportation System Management/Travel
Demand Management $1,100
Bus/High Occupancy Vehicle $1,900
Fixed Guideway Transit $5,300
Fixed Guideway Transit/Selected Highway
Improvements $5,700
Highway Widening $3,200

Recommended Vision Strategy

The Vision as shown in Figure ES.5 responds to the major elements of
the Project Mission collectively developed by the affected

stakeholders in the corridor. The Project Mission mandates the safe
movement of people and goods through the use of innovative
technologies, preservation of visual character, and provisions for a
balance between economic development and environmental
protection. The mission also states that users should pay
proportionately for benefits received.

In response to the mission, the Vision incorporates futuristic thinking,
including a 50-year planning horizon, minimizing the focus on
highway elements, changing travel behavior, and preserving the
communal and environmental character of this unique setting. As
such, the strategy incorporates mobility solutions that overcome steep
grades, difficult construction conditions, severe weather conditions,
and unique travel demand characteristics. Recognizing that
conventional rail technologies do not universally address these
requirements, the Vision incorporates the use of innovative fixed
guideway solutions conforming to rigid performance specifications
and tailored to this special environmental setting. Other Vision
elements include bus transit, highway, aviation, and bicycle and
pedestrian improvements.

Exhibit A presents the Vision statement developed by the OSC.

Exhibit B highlights the technical characteristics of the Vision. All
costs and technical evaluations were completed on the Vision
elements as described in Exhibit A. The exact technologies used are
described in Section 5.

Consequences of Implementing the Vision

Environmental Impacts
Anticipated environmental impacts include the following;:

e Disturbance of approximately 1,000 to 1,300 acres during
construction from West Denver to Glenwood Springs. Of this,
approximately 70 percent would be associated with the FGT and
30 percent with the TSM build improvements.

e Construction of geometric improvements in Clear Creek County
would involve rock cuts and visual impacts from Floyd Hill to the
twin tunnels, a distance of about 2.5 miles.

e Construction of flex lanes would impact about 33 acres and
construction of slow-moving vehicle lanes about 60 acres, much of
which is in sensitive environment.

e Construction of highway improvements between West Vail and
Dowd Junction would require rock cuts to the north of 1-70,
immediately east of Dowd Junction.

e Frontage road construction in Eagle County would require
approximately 40 acres.

e TSM interchange improvements may impact as much as 60 acres
and intermodal transfer stations as much as 50 acres.

e Construction of new bicycle and pedestrian trails may affect up to
110 acres.

ES-6



Exhibit A
Vision Statement

The I-70 MIS Vision Program includes development of a High Speed Fixed
Guideway Transit System (FGT) from DIA to Glenwood Springs, recognizing that
as an interim measure, conventional technology may be appropriate from Vail to
Glenwood Springs. This will be supplemented by the TSM/TDM programs as
described below. The FGT improvements from West Denver to Vail will be
procured through a performance specification, and the specific technology is not
known at this time.

The project is estimated to cost approximately $7.4 billion ', not including
inmprovements from West Denver to DIA, which may add as much as $1.0 billion
to the program. Annual Operations and Maintenance (O&M) costs are estimated
at $160 million.

The Vision Strategy incorporates:

e Transportation improvements compatible with the mountain environment,

e A permanent behavioral change in mobility with more acceptance and support
for transit, including the needed land use management policies to support this
change.

e The need to optimize the existing highway infrastructure currently in place.

o A philosophy of finality: What is implemented through the MIS program
represents a strategic commitment to the vision statement described herein.

Summary of FGT Improvements

The specific elements of the FGT System cannot be described in detail until a
technology is chosen. However, the system can be expected to include:

e Up to 185 miles of guideway including both an aerial structure and at-grade
construction

Traction Power Systemn

Communications System

Signalization System

Automatic Train Control

Security System

Vehicles

Stations, including parking

Landscaping Program/Environmental Mitigation

Summary of TSM/TDM Improvements

The proposed TSM/TDM program includes Build, Travel Demand, Operational,
Aviation, and Transit elements as described below.

Build Elements

The program includes the following “Build Elements”:

e Flex Lanes for 14 miles in Clear Creek County
e Geometric Improvements in Clear Creek County

e @ © @ @ © @ ©

Interchange Improvements at selected locations
Frontage Road Improvements in Eagle County
Slow-Moving Vehicle-Climbing/Descending Lanes
Enhanced Bus Operations

Intermodal Transfer Centers

Enhanced Air Service

Key Facts of Build Elements
These projects represent approximately:

$850 million in new construction
38 miles of highway improvements
Improvements at 10 interchanges
Reconfiguration at 2 interchanges
Construction of 2 new interchanges

It is anticipated that the design details of the TSM build elements will be subject to
review and refinement during the completion of the environmental review process.

Travel Demand Management (TDM)
The proposed TDM elements include:

e Measures to change behavior, including greater marketing of shuttle services;
carpool matching services; preferential parking for carpools; and subsidies for
transit passes.

e  Operational options for the management of the flex lanes shall be included and
evaluated for their benefit in changing demand patterns and encouraging an
increase in HOV usage. Such options include, but are not limited to, HOV
designations or High Occupancy Toll (HOT) lanes.

e Intermodal Transfer Centers at Cold Spring park-n-Ride, West Metro, Idaho
Springs, Empire Junction, Silverthorne, Frisco, Vail, Avon, Eagle, Eagle County
Regional Airport, and Glenwood Springs.

e  Parking Management Program to control the number, location, and pricing of
available parking spaces.

e Access management to control the spacing and design of highway interchanges.
e Land use strategies to support the Vision.

Operational Improvements

The operational improvements include:

o Intelligent Transportation System (ITS) Program: a broad range of driver
information and communications improvements using advanced technology

o Incident Management Program: addition of remote surveillance cameras;
development of an incident management plan; outfitting vehicles with probes to
provide real-time speed and travel estimates; test and evaluation of MAYDAY
operations for in-vehicle signaling from stranded vehicles; expanded highway
advisory radio and variable message systems; and emergency services district
program for funding local programs

o Truck Operations Plan: expanded chainup areas; minimum left-lane speeds;
Georgetown gusty wind sensor/varinble message signage; more aggressive use of
chains for icy/snow conditions; and expanded automated port-of-entry/weigh-
in-motion programs

Aviation Improvements

Aviation improvements should be provided at all airports along the corridor to
promote passenger and cargo air service. Five airports currently offer the majority of
passenger and air cargo services along the I-70 corridor. These airports will
continue to provide for significant passenger and air cargo services over the next 20
years. These airports are Aspen, Eagle County, Grand Junction, Montrose, and
Steamboat Springs/Hayden. The total costs for airport improvements over the next
10 years at these airports are estimated at $123 million. A large portion of these
funds could come from Federal Aviation Administration sources. Additionally,
facilities at Garfield County Airport, Gunnison County Airport, Kremmling-
McElroy Field, and Telluride Regional Airport currently have or could support
potential passenger and air cargo service fo meet the additional needs of air travelers
in the vicinity of the I-70 corridor. Each of these nine airports will require continued
planning and support from local and state government to maintain their viability
and service potential into the future.

Initial Transit Improvements

The transit improvements are estimated to cost about $55 million, representing a
150 percent increase in bus service, and include the following:

e  Expanded Intermountain Bus Service from Denver to Glenwood Springs with
stops at Denver Union Terminal (DUT), Idaho Springs, Frisco, Silverthorne,
Vail, Avon, Eagle, Gypsum/Eagle County Regional Airport, and Glenwood
Springs

o  Skier Express Service from Denver area park-n-Rides to nountain ski resorts

o  Enhancements to local bus service in Jefferson, Summit, and Eagle counties and
a new bus service to Clear Creek County, with the availability of funding

After the FGT service is implemented, the Intermountain and Skier Express services
would be discontinued and replaced with additional bus feeder systems to support
the FGT system.

Alternate Routes

Alternate route information shall be forwarded to the statewide planning process
with a recommendation to review and consider these improvements for the statewide
benefit.

Continued Public Review

The program includes the maintenance of a group with similar composition to the
existing OSC. This group would be convened at key steps in the existing public
planning processes ot, as a minimumn, once per year. Joint meetings of the
Intermountain Transportation Planning Region and the Denver Regional Council of
Governments will be held annually to review the I-70 Mountain Corridor program.
Further, an aggressive outreach program will be conducted with each environmental
document, and concurrent with the 20-Year Statewide Planning Process, a corridor
workshop will be held.

! The final Vision is conceptually the same as recommended by the CWC with the exception that the definition of the High-Speed FGT elewment was modified. During the detniled evaluation, High-Speed FGT was defined as extending from West Metro Denver to Vail. Service from Vail to Glenwood
Springs would be provided using conventional diesel commuter rail technology, and service from West Metro Denver to DIA was to be provided on track constructed through RTD’s Guide-the-Ride Program. Under this program, the FGT element was estimated to cost about $4.1 billion. The total

Vision was estimated fo cost $5.3 billion.

The OSC decided that the Vision should assume High-Speed FGT technology from DIA to Glenwood Springs, a distance of approximately 185 miles. The addition of approximately 100 miles of High-Speed FGT for the ultimate alignment is estimated to increase the cost of the Vision by about $3

billion, to a total cost of $7.1 billion for the FGT element and $8.4 billion for the Vision.
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Exhibit B
S| isti Effecti , Capacity and Usage, and Travel Ti
Summary of Vision Characteristics Ettectiveness, Capacily and Usage, and Travel Times

Vision Elements Daily users (transit)* 4,750 for operations plan (does not include potential
intra-metro riders)

Major FGT Elements Ultimate development of a 185-mile high-speed Fixed Guideway Transit (FGT) System from DIA to Glenwood = : AT e 9
Springs. The specific technology is not identified at this time. Alignment is not specified in detail but is Change fn annual linked transit trips 1.7 million "new” riders —- -
expected to be within |-70 Right-of-Way (ROW) in the mountains. As an interim measure, conventional Change in annual VMT Increases by about 59 million/year over No-Build; 58
passenger rail is proposed from Vail to Glenwood Springs; 8 stations identified from West Denver to Vail; 8 million/year less than the HY Strategy
passenger rail stations identified west to Glenwood Springs. Transit Capacity (persons per hour per direction)
Freeway Elements ¢ Floyd Hill to U.S. 40 (Empire): flex lanes (possibly restricted to HOV or HOT), geometric improvements Canscity orovided® 1.200
(curve smoothing) from U.S. 6 to Idaho Springs and twin tunnel modifications; examples cited, specifics to pacity p !
be developed later Amount of capacity used in peak theoretical maximum capacity] 1,200
e Interchange reconstruction: U.S. 40 (Empire), East Idaho Springs Highway Travel Times (Vail to C-470)
» Interchange improvements: 10 locations including Fall River Road, West Idaho Springs, 13" Avenue, = : :
Hidden Valley, and U.S. 6 No.n f:onges{ed off pesz highway 1 hour, 30 m!nutes
o New interchanges: 2 locations in Eagle County Existing — 1995; 30" highest hour 1 hour, 55 minutes
» Slow-moving vehicle lanes (2 directions) on Georgetown/Silver Plume Hill (4 miles), east tunnel approach No Build — 2020; 30" highest hour 3 hours, 5 minutes
(2 miles), and Vail Pass (14 miles) Vision — 2020; 30™ highest hour 2 hours

o Continuous acceleration/deceleration lanes from East Avon to West Vail (5 miles) Transit Travel Times (Vail to C-470)

Frontage Road/Arterial Widen U.S. 6 to 4 lanes in Eagie County; Squaw Creek to East Avon (9 miles).

Element Vision — All years; all times 1 hour, 20 minutes
Annual Hours of Highway Congestion
Aviation Element Improvements per master plans at 5 airports in western Colorado; improved land use control adjacent At Eisenhower Tunnel At Idaho Springs
T rtati High t0Se)dSting:'cé;irpo'rl:s i t West Vail P dS Sist L 120 160
ransportation ighway o Snow slide mitigation at West Vail Pass and Seven Sisters 7

Management Element » Intelligent transportation system (comprehensive) No Build — 2020 700 700

« Incident management (including courtesy patrols and emergency services district program) Vision — 2020 » 500 100

e Enhanced trucking operations program (including improved chain up areas and minimum left lane * Assumes Train-a-Grande Vitesse (TGV) technology - the fastest train system currently operating in France.

speed limits) + Vision for 2020 assumes completion of all elements of the Vision.

Enhanced maintenance actions (including signing, striping, lighting)
» Access management around interchanges

Community and Environmental Impacts*

Bus Transit | Ultimate: reconfigure local transit as feeder to FGT. Establish public transit service in Clear Creek County

e Interim: expanded intermountain bus service, expanded skier express service, expanded local public Relocations Possibly None
transit (!HC|L‘ldiﬂg new in Clear Creek), recognizing private shuttle _service (specific recommendations Remaining residences within 500 feet 2,600
uncertain), intermodal transfer centers (at sites of future FGT stations)
. : Direct park impacts None
gie‘i‘;’grfian Complete continuous bike path along I-70 from West Metro to Glenwood (75 new miles)- Weflands impacted Y
o « Traveler information and marketing Total acreage disturbed 1,000 to 1,300 acres (West Denver to Glenwood Springs)
Management | e Carpool/vanpool formation/matching Potential T&E species habitat impacts 14 miles along 1-70 Vail Pass; 2 miles east approach to Eisenhower Tunnel
e Preferential parking Historic districts In Idaho Springs and Georgetown
* Subsidized transit passes Construction socioeconomics “Boomtown”; 40,000 person-years of employment estimated for “test
¢ Parking management at destinations system”; potential housing shortages and community disruption
Alternate Routes Recommendation to statewide planning process to consider improvements to alternate routes * Assumes TGV Technology
Land Use Land use strategies to support the Vision
— Vision Financial Measures
Vision Costs Financial Measures Cost
Capital Cost Total Cost in Millions (rounded) Total Capital Cost $8,400,000,000
FGT Transit $7.100 Annualized Capital Cost $610,000,000
Other Transit $340 Yearly O&M Cost (excluding West Denver to DIA)* $162,000,000
Highway $802 Total Annualized Cost (Capital Recovery and O&M) $772,000,000
Aviation ' $123.5 Total Annualized Cost per user (including highway and transit users)* $6.11
Bicycle/Pedestrian $30 Annualized Transit Cost per new transit user (one-way trip) $350
Total Capital Cost $8,400 *Assumes TGV Technology-Based on estimated 126,350,000 person trips per year
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It is anticipated that the potential impact to wildlife and habitat
would be minimal because the majority of construction will occur
in the I-70 median or in other areas contained within the CDOT

right-of-way.

Construction through approximately 14 miles of threatened and
endangered (T&E) species habitat over Vail Pass for the
implementation of slow-moving vehicle lanes.

Potential loss of 1 to 5 acres of wetlands during construction for
bridge widening required for both the FGT and highway
improvements. Wetlands will need to be delineated during the
environmental clearance process.

Potential impacts on water quality due to construction of both
guideways and highway improvements proximate to riparian
areas along I-70.

Compared to the non-FGT alternatives, there will be a potential
increase in corridor energy consumption due to the operation of
the FGT.

Potential secondary impacts from loss and fragmentation of
wildlife habitat due to the increased development resulting from
improvements in mobility between Colorado’s populated Front
Range and the mountain communities.

Community Impacts
Anticipated community impacts include the following:

e The Vision best supports the community values criteria voiced by
the workshop participants throughout the planning process.

e The construction of an elevated FGT will impact noise and the
visual character of the I-70 corridor. The development of the
stations and the intensified land use surrounding the stations may
impact the rural visual character of the corridor.

e Implementation of the Vision is anticipated to represent a
significant strain on availability of employee housing during the
peak years of construction. Delays during construction will
represent significant inconvenience to the travelers on I-70. This
will persist throughout the construction of the recommended
Vision.

e There is a potential need to acquire private properties for the
construction of the frontage roads in Eagle County and for the
development of Intermodal Transfer Centers and FGT stations.

e Construction of the FGT and highway elements will require
clearances for construction through historic districts in Idaho
Springs and historic landmark districts in Georgetown and Silver
Plume.

e A potential for indirect and secondary impacts exists resulting
from increased development throughout the corridor due to

Stakeholder ershop

improved mobility between Colorado’s populated Front Range
and the mountain communities. The FGT is anticipated to
increase the number of commuters relocating to the mountain
communities. This will serve to reduce the rural character of the
corridor.

Mobility Impacts
Anticipated mobility impacts include the following;:

e FGT and bus service add mobility options in the I-70 corridor.

e Reduction of 58 million vehicle miles traveled (VMT) per year
compared to the highway alternative.

e Reduction of 2020 thirtieth highest hour (an estimated volume
used by design engineers as a basis for highway designs)
highway travel times between Vail and C-470 from 3 hours, 5
minutes for the NB Strategy to 2 hours with the Vision Strategy.
Further, travel times on the FGT system will not be affected by
congestion or inclement weather.

e In 2020, the hours of highway congestion will be reduced from 700
annually with the NB Strategy to 500 hours at the Eisenhower
Tunnel and from 700 to 100 hours at Idaho Springs.

® Increase in person-carrying capacity from 1,200 to 4,685 persons
per hour per direction depending on the location in the corridor
(the higher value occurs where highway capacity is increased,
approximately 38 miles in the corridor).

e Increase in transit ridership of approximately 1.7 million riders
per year.

e Reduction in highway crash potential.
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Financial Impacts
Anticipated financial impacts include the following:

¢ Currently identified and anticipated funds total approximately
$1.28 billion for the I-70 Mountain Corridor. This compares to an
estimated project cost of about $8.4 billion, resulting in a project
shortfall of about $7.1 billion (1997 dollars) as shown in
Table ES-4.

e Project shortfalls will be $2 to $3 billion less if the use of
conventional rail is assumed from DIA to West Metro Denver and
from West Vail to Glenwood Springs. The higher costs result from
assuming that a high-speed technology is ultimately constructed
in these segments.

e Also, costs will be about $3 billion less if CIFGA’s assumptions
are correct and the FGT costs $20 million mile per mile versus the
reported cost estimate of approximately $40 million per mile.

¢ Need for voter approval to initiate both new primary and
secondary revenue sources including consideration of tolling, and
increases in state sales, income and gas taxes, as well as increases
in local sales and property taxes. Taxes on rental cars, hotel
rooms, ski tickets, and recreational equipment may also need to
be considered.

o Need for legislative approval to use Highway Users Trust Fund
(HUTF) monies for transit and to provide CDOT with bonding
authority.

e Recognition that travel on the I-70 corridor will probably become
more costly in the future.

Next Steps for Resolving Issues

The next step in the process will be for CDOT to sponsor an EIS on
the Vision. The EIS will define the cumulative and secondary impacts
of all of the Vision elements. It is also probable that individual EISs
will be prepared for each of the major build elements (flex lanes, twin
tunnel improvements, startup local bus systems, FGT demonstration
projects, geometric improvements, slow-moving vehicle lanes, etc.) of
the Vision. A proactive public involvement program will be part of all
environmental approval processes.

CDOT will conduct a programmatic EIS analyzing the cumulative
impact of the projects included in the MIS vision. This programmatic
EIS will determine an early action plan for the corridor.

Since the fixed guideway and related transit are core elements of the
MIS vision, the programmatic EIS will review and consider these
elements for inclusion in the early action plan. This will include the
consideration of all potential sources of available funding for the
transit elements of the vision, including multimodal federal funds in
Colorado’s allocation of the Surface Transportation Program, the
portion of Interstate Maintenance funds available to be used for
transit projects in the corridor, the portion of state funds in Sbl and

TABLE ES-4
Total Project Cost

Transit Projects Cost (rounded) (a)
Commuter Rail Right-of-Way Preservation/Acquisition Yet to be determined
Transit Market Studies (Ridership/O&D) $1,000,000
FGT Preliminary Performance Specifications $1,000,000
Transit Supportive Comp Plan Updates $700,000
Measures to Change Behavior $50,000
Parking Management Program $50,000
Intermodal Transfer Centers $9,000,000
TSM Bus/Transit System Improvements $45,600,000
FGT Testing & Demonstration Research Program $100,000,000
Commuter Rail In Eagle Co. $185,000,000

High Speed FGT DIA to West Denver $1,000,000,000

High Speed FGT West Denver to Vail $4,100,000,000

High Speed FGT Vail to Glenwood (Ultimate) $2,000,000,000

Total Transit $7,440,000,000 (b)

Highway Projects

Current STIP Improvements $82,000,000

Corridor-wide ITS Improvements Included above

Improved Maintenance Program NA
Interchange Improvement Program $153,000,000
Geometfric Improvements to Clear Creek Co./Twin Tunnels $60,500,000
Geometric Improvements to Clear Creek Co./Curve $33,000,000
Flex Lanes in Clear Creek Co. $80,000,000
A/D Lane Improvements: Vail to Eagle $34,000,000
Improvements to Frontage Roads: U.S. 6 in Eagle Co. $34,000,000
Slow-Moving Vehicle Lanes at Georgetown Hill $65,500,000
Slow-Moving Vehicle Lanes at Eisenhower $32,500,000
Slow-Moving Vehicle Lanes at Vail Pass $227,000,000
Total Highway $802,000,000
Aviation Improvements

Land Use Planning at Airports $500,000

Aviation Improvements $123,000,000

Total Aviation $123,500,000 (c)

Bicycle and Pedestrian Improvements

Early Action Bicycles & Pedestrian Improvements $30,000,000
Total Bicycle & Pedestrian $30,000,000
Grand Total $8,400,000,000

(a) Includes construction costs plus estimated non-construction costs associated with
the project.

(b) Assumes connection to DIA cost of $1 billion and conversion of commuter rail in
Eagle County to High-Speed FGT at an additional cost of $2 billion.

(c) Same as No Build Strategy

HB 1202 available for multimodal projects, and other state and federal
funds available for multimodal or transit use.

While the development of the Vision involved extensive public and
stakeholder input, there are still many issues that need to be
addressed in the EIS. Given in no particular order of priority, some of
these issues that have been presented by the participants to the
project team are provided in the following subsections.

Environmental Issues

In compliance with National Environmental Policy Act (NEPA), all
environmental impacts and alternatives will need to be evaluated.
During the stakeholder process, the environmental issues that were
identified as concerns include:

1. Secondary and Indirect Impacts. The effect of improved mobility
in the corridor on development trends and on fragmentation of
wildlife habitat, and the effects of more permanent and second
home residents on the mountain ecology need to be carefully
assessed. Likewise, the effects of not providing (or providing
fewer) mobility improvements in the corridor on the long-term
economic vitality of both the mountain communities and the
statewide tourism industry need to be determined.

2. Ultimate FGT Alignment through Glenwood Canyon. Service
from Vail to Glenwood Springs will be provided with an interim
commuter rail system. This system can utilize existing track with
little or no impact. Construction of the ultimate High-Speed FGT
from Vail to the mouth of Glenwood Canyon can generally be
accommodated in the existing CDOT right-of-way, with minimal
environmental impact. However, the ultimate extension of the
High-Speed FGT through Glenwood Canyon would be extremely
difficult from an environmental approval standpoint. Nonethe-
less, the best alignment will need to be identified during the
design phase.

3. Impacts on T&E Species. Elements of the Vision cross through

habitats of T&E species near the Eisenhower Tunnel and over Vail
Pass. The effects of building and operating the Vision elements on
these species will need to be addressed.

4. Protection of Wildlife. Methods to mitigate vehicle/animal

accidents will need to be investigated. Concerns are especially
pronounced in Clear Creek County where bighorn sheep frequent
the I-70 right-of-way and near Dowd Junction, where accidents
with migrating elk on I-70 are an ongoing problem.

5. Water Quality Impacts. The impact of construction of the Vision

elements is a concern identified throughout the planning process.
This includes the impact of the Vision due to increased runoff of
sediments, deicing chemicals, metals, oil and grease, etc., into
proximate streams.
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Wetlands. Construction of the Vision will be located within 150
feet of 24 miles of riparian habitat, much of which includes
wetlands. Additionally, numerous bridges and culverts will need
to be replaced over watercourses. Consequently, there is
significant concern regarding wetlands impacts. Wetlands maps
will need to be updated and quantities of potentially affected
wetlands calculated.

Noise. Approximately 2,600 dwellings are located within 500 feet
of I-70, and noise impacts are a concern. After a transit technology
is defined, an evaluation and mitigation of noise impacts will be
required.

Hazardous Wastes. Local citizens are concerned about potential
spills of hazardous waste.

Energy. Operation of the FGT will require a power source. It may
be necessary to construct a transmission line to serve the FGT.
While energy requirements cannot be estimated until a
technology is defined, the issue of the need for a new
transmission line needs to be resolved.

Community Values
Community values issues identified by the public include:

L

Boomtown Impacts. Affordable employee housing is in short
supply throughout the corridor. The addition of a huge demand
for employee housing during the construction of the Vision will
need to be addressed.

Land Use Planning. As discussed in the Mobility /Safety Section,
the shift of trips from the automobile to FGT will require
behavioral and cultural changes. Agencies in the corridor will
need to support the concept of land use controls to increase
densities in general, and particularly around station areas, to
support the effectiveness of transit. Land use planning to protect
operations of the airports in the corridor will be critical for
allowing the expansion of air travel. Last, innovative land use
planning, such as cluster development, could help maintain rural
character, while accommodating the level of growth that is
projected in the future,

Rural Character. The need for the Vision is a corollary to the
explosive growth being experienced in the corridor, and the state
in general. The extents to which the secondary effects of the
Vision influence growth in the corridor need to be presented. The
tradeoffs of economic development and growth versus quality of
life and rural character are contentious and complicated issues.

Visual Impacts. The amount of rock cuts and retaining wall
needed for the TSM build elements will need to be addressed, as
will the visual impact of the FGT guideway. Impacts of the FGT
stations will also need to be mitigated.

Historic Districts and Section 4(f) Impact Analysis. The Vision
will pass through an historic district in Idaho Springs and an
historic landmark district in Georgetown and Silver Plume. This
will complicate approvals for construction through these areas.

Mobility/Safety

Three mobility issues have been identified:

i

Behavior Changes. Successful implementation of the Vision will
require a change in travel behavior. Levels of service and
congestion will not be improved unless the FGT system is
endorsed and used by the traveling public. History suggests that
transit will not be used sufficiently to address the corridor’s
mobility problems without a different view of travel. Mobility to
mountain recreation must rely less on the automobile in the
future. The “political will” to affect this change may be an issue.

Operation of the FGT Through the Denver Metro Area. The
Vision cannot be implemented without support from metro area
communities, the DRCOG, and RTD. Numerous issues need to be
resolved such as travel speeds through communities, the number
of stops in the metro area, compatibility of technologies, right-of-
way constraints, and competition with other projects for available
space for construction.

Design Standards. Minimization of highway footprints to reduce
environmental impacts will require narrower medians, shoulders
and clear zones. This will significantly reduce impacts but may
reduce clear zones and space for disabled vehicles. Tradeoff
analyses will need to be prepared and the results supported by
the public, FHWA, and CDOT.

Financial Impacts
Several critical financial issues will need to be resolved:

L.

Impacts on Local Communities. There is a goal that the mountain
communities should not pay more than their proportionate share
for implementing the Vision. Another fairness concern is that
Colorado residents who will seldom or never use the I-70 corridor
will pay to support an FGT system.

Increases in Taxation. Implementation of the Vision will require
additional revenues that will increase the cost of traveling on I-70.
While the implementation of the FGT system is supported,
additional taxes to finance it will also have to be supported.

Impact of Funding of Other Projects. There is a concern that
committing significant dollars to the I-70 Mountain Corridor will
detract from the funding of other equally important projects in the
state,

Expenditure of Funds by Mode. There is a concern that available
funding be spent equally on transit and highways in the short
term.

ES-11



SECTION1

MIS Background and Mission

This section presents the history of the I-70 Mountain Corridor Major
Investment Study (MIS), the purpose of the study, and the Project
Mission. The Project Mission and its guiding principles served as the
basis for developing and evaluating the alternatives investigated for
the project.

Project History

In 1988, the Colorado Department of Highways, now the Colorado
Department of Transportation (CDOT), conducted a transportation
study of the I-70 Mountain Corridor within Clear Creek, Summit, and
Eagle counties (Colorado Department of Highways, 1989). This
segment of I-70, shown in Figure 1.1, is in mountainous terrain, and
the study area represents a significant portion of the recreational
areas within the state. Part of that transportation study consisted of
developing a travel demand model for the I-70 Mountain Corridor
from the Clear Creek/Jefferson County line to Glenwood Springs.
Using this model, CDOT was able to project major congestion areas
over a 20-year period.

The current traffic patterns and congestion on I-70 are consistent with
the trends projected in the 1988 study. For this reason, and because
current operational, safety, and congestion problems demand prompt
attention, CDOT initiated the I-70 Mountain Corridor MIS in 1996.
The actual limits of the study were established through the Citizens’
Workshop Committee (CWC) process and include the length of I-70
from Denver International Airport (DIA) to Glenwood Springs’.

This study is referred to as an MIS because its purpose is to determine
an effective multimodal transportation strategy that will warrant the
investment of major public funds.

Purpose of the MIS

Under the policies promoted by the 1991 Intermodal Surface
Transportation Efficiency Act (ISTEA), the MIS serves as a critical
element of a metropolitan area’s long-range planning process. Federal
laws and regulations provide the general guidance on the
expectations and processes for local decision making in which there is
a federal interest. The major phases of an MIS are shown on the flow
diagram in Figure 1.2.

The MIS process is characteristically focused on urban transportation
problems. However, CDOT determined that the structure of the MIS
process would serve the needs of the I-70 Mountain Corridor for the
following reasons:

Limits of Study

Figure 1.1 Y
The I-70 Mountain Corridor MIS ’
Study Area

Corridor/Subarea
Identified for MIS

Development of Initial [
| Set of Alternatives

creening a
Decislon on Detalled
Set of Alternatives |

b [ N ~
Analysls, Refinement |
|and Evaluation of the |
| Alternatives

Update State
Transportation Plan

Project
Development

Y

Implementation

Figure 1.2
Major Phases of an MIS

e The process is focused on multimodal solutions, including fixed
and non-fixed guideway transit and highway, as well as measures
that change both behavior and demand, all of which are
applicable to the I-70 Mountain Corridor.

o The MIS contains information sufficient to measure and evaluate
a range of investment options and test public values, resulting in
a regional consensus on the range of alternative strategies studied
and the criteria used in the evaluation.

e The MIS process provides decision makers with improved
information on the options available for addressing regional
transportation problems before financial commitments are made.

"The limits of the MIS study area extend 140 miles from the intersection of I-70/C-470

west to Glenwood Springs. However, the study impacts the 185-mile corridor from
DIA to Glenwood Springs.
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This MIS was undertaken to define the scope of investments within
the I-70 Mountain Corridor, which addresses mobility problems over
the next 50 years.

ISTEA planning rules define two options for relating the MIS process
to the National Environmental Policy Act (NEPA). Option 1 involves
an MIS evaluation that is supportive of the subsequent NEPA
Environmental Impact Statement (EIS) requirements. Conversely,
Option 2 combines the MIS and the EIS documents. This MIS
followed the Option 1 format. As such, the process has been
configured to address environmental issues at a general level and
avoid a complete reexamination of alternatives during the subsequent
NEPA process. An environmental inventory for the corridor was
developed to identify the major cultural and natural resource areas
and sites that might be affected by transportation improvements.

Hazardous waste, noise, and air quality issues also were evaluated
through environmental surveys, file searches, and assessments. The
resulting examination was sufficient to identify fatal flaws that could
terminate the implementation of a given mobility strategy. The MIS
has adhered to the general principles of the NEPA process, including
the consideration of alternatives and their relative environmental
effects as compared to a No-Build benchmark.

The next step in the process will be for CDOT to sponsor an EIS that
will define the cumulative direct and secondary impacts of
implementing any, or all, of the Vision elements. It is also possible
that individual EISs will be prepared for each of the build elements of
the Vision.

Project Mission

CDOT’s over-arching mission for the I-70 Mountain Corridor is stated
as: “We will work together to develop the best possible transportation
system in Colorado.” Based on this context and the need to
accommodate the goals, interests, and concerns of numerous
stakeholders, a Project Mission was developed through a
collaborative workshop process for the I-70 Mountain Corridor.

It was determined that “the Mission of the I-70 Mountain Corridor
Project is to improve safe movement of people and goods through
short- and long-term solutions that:

o Deploy innovative technologies that minimize or eliminate the
impacts on the natural and manmade environments.

e Preserve the rural character and community values of settlements
located within the corridor.

¢ Provide a balance of economic development and employment
opportunities for the corridor.

e Ensure that those who benefit the most from the improvements
pay proportionately.”

This mission served as the basis for developing and evaluating
alternatives for addressing mobility problems in the corridor.
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SECTION 2

Study Process

The planning methodology for the I-70 Mountain Corridor MIS was
configured to consider a broad spectrum of criteria for developing the
preferred Vision for addressing long-term mobility problems. CDOT’s
principal goal for the process was to develop consensus among the
stakeholders in the I-70 corridor.

This section presents the technical approach, the participants, and the -

stakeholder participation process used to develop consensus in the
corridor.

Decision Steps

The evaluation approach for the I-70 Mountain Corridor MIS
followed the federal guidelines for MIS development as adapted to
meet the specific characteristics of the I-70 Mountain Corridor. The
decision process used for the MIS is shown in Figure 2.1.

Develop Define = Brainstorm
Mission Criteria Alternatives
Screen Perform Detailed

Alternatives Evaluation
|:‘> Recommend Strategy

Figure 2.1
Decision Steps

The I-70 Mountain Corridor MIS decision-making process was
founded on the premise that the ultimate selection of the preferred
Vision would be from the “bottom up.” CDOT empowered the
stakeholders to formulate the draft of the locally preferred Vision
through the CWC. The recommendations of the CWC were presented
to the Oversight Committee (OSC) at the completion of each
milestone for policy consideration. The final strategy recommended
by the CWC was reconciled by the OSC. From this point, the elements
of the recommended strategy will be carried forward through the
Statewide Planning Process and State Transportation Improvement
Program (STIP) process for funding and implementation.

Each step in the decision process was documented by either a task
memorandum or technical report. These reports served as a source of
information for this Final MIS report. The complete series of technical
references available from this study include the following:

Project Mailing List

Synopses of Past Studies

Mobility Evaluation Report

Aerial Photography

Field Investigation Report

Environmental Maps

Screening Level Report

Detailed Level Evaluation Report

. Cost Estimating Methodology Report

10. Aerial Mapping of the Recommended Alternative

WRNO AR WA

These references are available through CDOT.

Oversight Committee

The objective of the OSC was to evaluate the policy implications of
the corridor alternatives. The OSC recommended the final or
preferred strategy to the Intermountain Transportation Planning
Region (ITPR) and the Denver Regional Council of Governments
(DRCOGQG), as well as any other agencies that would implement some
aspect of the final recommended strategy.

The OSC consisted of representatives from the corridor. Table 2-1
presents the members of the OSC and the organizations they
represented.

TABLE 2-1
Oversight Committee Members
Name Organization
Aden, Doug Transportation Commissioner for District 7

Anderson, Flodie Transportation Commissioner for District 2

Bear, Chuck Mayor of Silverthorne

Daves, Jim Federal Highway Administration (FHWA)
Fulton, Greg Colorado Motor Carriers Association
Haight, Bill Transportation Commissioner for District 6

Iwamoto, Robert U.S. Forest Service/White River

Johnson, Jr. James | Eagle County Commissioner

Leonard, Owen CDOT

Lindstrom, Gary Summit County Commissioner

Macy, Bill Mayor of Idaho Springs

Project Participants

The study methodology emphasized gaining insight from three
groups:

e Oversight Committee
e Project Team
o Citizens’ Workshop Committee

Participants were selected to provide a balanced perspective for
addressing mobility issues faced in the corridor. The role of each
group is described in the following subsections.

Marsella, Cal Regional Transportation District (RTD)

Martens, Lauren Colorado Environmental Coalition (CEC)

Martin, John Garfield County Commissioner

Mills, Melanie Colorado Ski County USA

Moston, Bob CDOT

Roussos, George | Eagle County Engineer

Schenk, Jan DRCOG

Sorenson, Jo Ann | Clear Creek County Commissioner

Trapani, Lou Intermountain Transportation Planning Region (ITPR)

Unbewust, John CDOT

Warner, Larry CDOT

Whitsitt, Jacque Colorado Association of Ski Towns (CAST)
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Project Team

The objective of the Project Team was to review project status and
progress, coordinate work efforts, plan workshops, review
technologies, evaluate mobility strategies, and help configure
implementation strategies. The Project Team included the CDOT
project manager, CDOT staff, DRCOG staff, RTD staff, Eagle County
staff, and the consultant team.

Citizens’ Workshop Committee

The objective of the CWC was to obtain the opinions, knowledge, and
guidance of the stakeholders living in and using the I-70 Mountain
Corridor. The CWC was key to the implementation of the stakeholder
participation process described below. The CWC included
approximately 300 individuals. Of these individuals, between 120 and
150 regularly participated in each of the workshops. The CWC
mailing list is included in Appendix A.

Stakeholder Participation

The development of consensus for the I-70 Mountain Corridor MIS
relied on a comprehensive stakeholder participation process. This
process met and surpassed the federal planning regulations
suggested in MIS guidance. The foundation for gaining consensus
was the collaborative decision-making process involving all affected
stakeholders. As shown in Figure 2.2, the stakeholder participation
meetings included the following;:

e Five CWC workshops
¢ Six public open houses
e Ten monthly OSC meetings

88 f Brainstorm Screen Detailed
X E‘éa;%'::;[: 2 Alternatives Alternatives Evaluation
\ Workshop Workshop Workshop Workshop
Qversight
Develop Brainstorm : Col;?‘r&iiiéea
Mission/Critical  gyaluation Results Vision Recommended Meetings
Issues Criteria (Initial List of Focus Strategy
Alternatives) Focus

Public

Open

House
public Public
Open Open
House House

Figure 2.2
Stakeholder Participation Meetings

The CWC workshops were scheduled at critical decision points
during the planning process. As a result, stakeholder input was
received on all elements leading to the development of a final
strategy, as listed below:

Workshop No. 1—Develop Critical Issues and Project Mission
Workshop No. 2—Develop Evaluation Criteria

Workshop No. 3 —Brainstorm Alternatives

Workshop No. 4 —Screen Alternatives

Workshop No. 5—Perform Detailed Evaluation/Recommend a
Strategy

The results of Workshop No. 1 are presented in detail below, because
these findings set the foundation for the remainder of the study. The

results of Workshop Nos. 2 to 5 are highlighted below and discussed
in greater detail in Sections 4 and 6.

Workshop No. 1—Develop Critical Issues and Project Mission

On October 23, 1996, the CDOT/CH2M HILL team conducted the
Scoping Mission Workshop in Frisco, Colorado. The workshop was
attended by approximately 130 people, representing agency staff,
resource agencies, special interest groups, and the affected public. At
the workshop, critical project issues were identified, the bounds of
the study were outlined, and a collective mission statement
supported by “guiding principles” was developed.

Critical Issues

The most cited critical issues developed in the workshop fell into four
general categories: environmental impacts, community values,
safety /mobility, and financing. The major issues identified for each
category are presented below.

Environmental Impacts. It was stated that the successful and
implementable project would need to be compatible with the
environment. Impacts on water quality (from runoff), wildlife (from
vehicle-animal collisions, land use, etc.), hazardous waste sites
(runoff from old tailings), and aesthetics (from construction scars and
permanent structures) would ideally be avoided or mitigated to an
acceptable level. Air quality and noise impacts associated with an
increase in vehicles were also an issue. There was a strong concern
that degradation of the alpine environment would not only impact the
quality of life but would also ultimately reduce the area’s draw to
tourists, thereby reducing employment opportunities within the
tourism industry for area residents. There was also a concern that
improvements in transportation would bring more development and
secondary impacts.

Community Values. In addition to development and growth issues,
there was the concern that improvements to transportation within the
corridor would result in an erosion of community values, most
notably a loss of the rural character of the communities along the
corridor. Therefore, the workshop participants suggested that the

selected solution would need to support the community goals for
land use and development, and the advantages of additional
economic opportunity versus the impacts of more development
would need to be considered. Impacts from new development, and
potentially the project itself, on historic structures and community
character were of significant concern.

Safety/Mobility. It was noted that the I-70 Mountain Corridor is the
“life-line” of communities in the corridor. As a major element of
transport for people and goods, it is the critical link to people and
markets on the eastern and western slopes. The impact of more traffic
congestion and safety problems resulting from growth were a
concern of the workshop participants. The lack of preparedness of
many drivers during bad weather compounds the problems caused
by more congestion. Workshop participants suggested that the study
solution would need to address methods to mitigate the impact of
poor weather on traffic conditions.

Financing. The cost of the solution and how it will be funded received
the lowest level of priority by the workshop participants compared to
the other issues discussed earlier. In fact, it was determined that cost and
affordability should not be screening-level criteria. Additionally, the
participants suggested that those who benefit the most from the
project should pay their fair share. The residents of the corridor stated
that they do not want to pay disproportionately for any
improvements to the I-70 Mountain Corridor. Participants suggested
private participation in the funding, such as a Public-Private Venture.
It was also recognized that the need for tolling and additional taxes
would need to be addressed in the study.

Study Scope Boundaries

The participants’ viewpoints on the geographic extent of the project
and technologies evaluated are highlighted below.

Geographic Extent. The majority of the participants felt that the study
should not be limited to the I-70 Mountain Corridor. There was a
strong belief that improvements to other corridors to the north and to
the south of I-70 also needed to be investigated, and that additional
use of local airports should be considered as a method for relieving
traffic in the I-70 Mountain Corridor. There was also the opinion
among workshop participants that the project team needed to better
understand travel patterns on I-70. They felt the study should
evaluate the mobility and travel patterns of people from the Front
Range (defined as Fort Collins to Colorado Springs) to the Western
Slope. Participants believed that the study should concentrate on
solving problems from Floyd Hill to Glenwood Canyon (as opposed
to Vail as originally planned).

Technologies Evaluated. The participants indicated a desire to focus
on transit strategies other than “traditional” highway solutions such
as adding another lane to I-70. The participants generally believed
that all transit technologies needed to be considered, including
technologies that have not yet been developed such as the full
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spectrum of personal rapid transit technologies. It was suggested that
today’s technologies that are currently unproven may be
commonplace tomorrow. The workshop participants urged CDOT to
consider a longer planning period, such as 50 years, rather than the
standard 20-year planning period. Examples of innovative
technologies are provided in Figure 2.3.

Project Mission

As a result of the critical issues defined above, the workshop
participants developed the Project Mission and a set of four guiding
principles. (See Section 1, Project Mission.)

Workshop No. 2—Develop Evaluation Criteria

The I-70 Mountain Corridor MIS Criteria Workshop was held on
May 8, 1997, at the Copper Mountain Conference Center.
Approximately 130 participants attended the workshop representing
citizen, business, environmental, and other interests. The intent of the
workshop was to build on the results of Workshop No. 1, held in
October 1996, where critical issues, study-scope boundaries, the
project mission, and guiding principles were developed.

Stakeholder Participation

Participants broke into five groups, each under the direction of a
facilitator and scribe. Criteria and measurements were developed
based on the following four categories of critical issues:

e Environmental Impacts — Minimize or eliminate impacts
- Wildlife
—  Water quality
- Air quality
— Noise
— Hazardous waste

e Community Values—Preserve the rural character
— Socioeconomic issues
— Rural character
— Historic resources

e GSafety/Mobility —Safe movement of people and goods
— Congestion

— Safety

e Financing—Ensure that those who benefit pay their fair share
— User payment
— Ability to identify funding sources

Criteria Development Process

Each of the critical issues categories became the basis for
brainstorming evaluation criteria. The process involved the following
four steps:

Step 1 — Review the critical issues categories
Step 2 — Develop measures

Step 3 — Collect data

Step 4 — Compile data

Step 1—Review the Critical Issues Categories. The following questions
were asked by the facilitators:

e Are there other critical issue categories?

e Are there more criteria in a given category?

e Should we look at more than wildlife, water quality, air quality,
noise, and hazardous waste impacts under the environmental
category?
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In this case, it was collectively determined that threatened and
endangered (T&E) species, wetlands, and energy consumption should
also be considered.

Under the Community Values category, visual impact, compatibility
with local comprehensive plans, and impacts on parkland and
environmental justice were added.

Additional criteria under the Safety/Mobility category included
movement of freight, weather conditions mitigation, reliability,
connectivity with other transportation plans, and accessibility to the
system.

Under Financing, one additional criteria category was added: The
ability to facilitate flexible and multiple financing into one program.

Step 2—Develop Measures. The intent of Step 2 was to focus on criteria
that could be measured objectively with numbers. The facilitators
challenged the participants to brainstorm means by which to measure
their concerns objectively. As a result, a list of measures was
developed.

Step 3—Collect Data. All ideas relating to criteria were recorded for
each team. No judgment of the ideas was allowed at this time.

Step 4—Compile Data. After the workshop, the facilitators met to
compare notes and search for common themes among the groups. An
interim table of all possible criteria was developed. Criteria that were
redundant were dropped from the table. Criteria that were required
through environmental regulations and not previously included were
added. The resulting screening and detailed evaluation criteria are
presented in Sections 4 and 6, respectively.

Workshop No. 3—Brainstorm Alternatives

The third workshop was held on June 19, 1997, at the Copper
Mountain Conference Center. There were approximately 120
participants representing citizen, community, business,
environmental, and other interest groups. The goal of the workshop
was to develop a long list of alternative solutions for satisfying the
Project Mission identified in Workshop No. 1. This long list of ideas
was organized into conceptual alternatives for screening, as presented
in Section 3.

Technology Fair

Before the workshop, a technology fair was held where over 20
presenters displayed proven as well as emerging and innovative
transit technologies. Table 2-2 presents the technologies represented
at the fair. The intent of the technology fair was to provide the
workshop participants with information on the types of innovative
systems available for addressing mobility problems.
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PeoplePod™
The PeoplePod is a magnetically levitated concept that features a lightweight,
aerodynamic one- to two-passenger suspended vehicle with possible
speeds of up to 100 mph. PeoplePod service would be non-stop on an
extensive network of guideways. The vehicle would be collision proof,
nonpolluting, and have an energy efficiency equivalent to 400 mpg.

System 21°Monobeam
A technology developed by FUTREX, Inc., System 21 uses 4-car trains
capable of seating 52 passengers. The trains hang from one side of a
triangular guideway. Design speeds are estimated to be 55 mph for initial
installations with a potential for 75 to 125 mph in later installations. The
monobeam technology provides two-way travel with the use of only one
guideway.

High-Speed Ground Transportation (HSGT)
HSGT is a family of technologies ranging from upgraded
existing railroads to magnetically levitated vehicles, which are
a passenger transportation option that can link cities lying
about 100 to 500 miles apart. The system will soon serve
travelers between New York and Boston.

Urban Light Transport (ULTRA)

ULTRA s an automatically controlled personal taxi system that runs on its own
guideway with all stations on the network offiine to allow ease of travel. ULTRAs
are 4-person vehicles that would be accessible at frequent stations within a city.
ULTRA traveling speeds would be about 20 to 25 mpg on feeders and 40 to 50

on expressways.

Group Rapid Transit (GRT)

A GRT system has been operational in Morgantown, West Virginia,
since 1975, with an expansion in 1978. Each vehicle seats 8 people
and offers standing room for 13. All stations are off-line and direct
station-to-station service is provided with no intermediate stops. Top
speed for the GRT is 30 mph.

Station Cars
Station cars are small battery-powered electric cars that can be rented
for use beween home and a mass transit station or a mass transit
station and work. The cars are being field tested at the Bay Area Rapid
Transit District, Asby Station in Berkeley, California.

Eureka Project 277 Trainline EM Series
EM series trains run on a monorail approximately 6 feet above the
ground and travel at speeds of up to 186 mph. EM trains are “one
piece” with no between carriage comidors, making derailments virtually
impossible.

Figure 2.3
Examples of Innovative Transportation
Technologies
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TABLE 2-2
Technologies Represented at the Technology Fair

Topic/Technology or Group Represented

1. Intelligent Transportation Systems (ITS)

2. Colorado Passenger Rail Study

3. Front Range Railroad

4. Personal Rail Transit

5. Colorado Transit

6. Linear Induction Motors

7. Cyber Tran

8. High Speed Rail

9. Air Passenger Forecasts

10. Options for Transportation (Star Trans)

11. Alternate Routes

12. CORT system, a PRT- type option, which moves both people and freight on an
overhead guideway

13. Flex-Lane and High-Tech Platform options. (Highway options that limit
construction areas to within the existing I-70 guard rails)

14. Rader Railcar Inc. Purveyors of luxury railcars

Central City and Black Hawk

15. Colorado Central Railroad, a narrow-gauge railroad between ldaho Springs and

Workshop No. 4—Screen Alternatives

Workshop No. 4 was held on September 11, 1997, at the Easter Seal
Handicamp near Idaho Springs. Attendance at the workshop was
approximately 120 persons. As discussed in more detail in Section 3,
the workshop covered only the long-term or “Vision” alternatives:

Non-Fixed Guideway Transit
Fixed-Guideway Transit
Aviation Alternatives
Alternate Routes

Highway Alternatives

The intent of the workshop was to eliminate the unacceptable long-
term vision alternatives within each mode. While the goal was to
identify at least one acceptable alternative within each mode, there
were no limitations placed on eliminating all alternatives within a

category.
The workshop format included a general session, open house, and

breakout groups for general discussions of the alternatives. The
purpose of the open house session was to afford the participants an

opportunity to ask questions of the project team to be better
prepared for the workshop. Display boards of each of the
alternatives, as well as background data covering environmental,
traffic forecasting, accident, and other issues relevant to screening
the alternatives were presented.
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Workshop No. 5—Perform Detailed Evaluation

Workshop No. 5 was conducted on December 11, 1997, at the Easter
Seal Handicamp near Idaho Springs. Approximately 130 persons
participated in the workshop. The intent of this workshop was to
review the results of the preliminary Detailed Evaluation Report
prepared by the project team and, based on this information, select a
preferred strategy. Six strategies were evaluated:

e No-Build (NB) Strategy

e Transportation System Management/Travel Demand
Management (TSM/TDM) Strategy

e Bus/High Occupancy Vehicle (HOV) Strategy

e TFixed Guideway Transit (FGT) Strategy

e Fixed Guideway Transit/Selected Highway Improvements
(FGT/SHI) Strategy

e Highway Widening (HY) Strategy

Copies of the preliminary Detailed Evaluation Report were sent to
the participants one week prior to the workshop. The agenda for the
workshop included an overview presentation of the detailed
evaluation, including questions and answers, followed by breakout
group discussions. At the close of the workshop, all of the
participants met as a combined group to discuss the conclusions
from the breakout groups and decide on the preferred strategy of
improvements. As discussed in more detail in Section 6, the group
achieved consensus by selecting a Vision that included FGT

combined with all of the elements of the TSM/TDM package with the
exception of congestion pricing,.

Open Houses

Open houses were held after each project workshop to present the
findings of the workshop and to receive additional public input. The
results of Workshop No. 1, Scoping and Mission Development, and
Workshop No. 2, Developing Evaluation Criteria, were presented
during September 1996. The ideas developed in Workshop No. 3,
Brainstorming Alternatives, were presented in June, 1997. In
September 1997, the results of Workshop No. 4, Screening
Alternatives, were presented with a special focus on the TSM
alternatives in open houses in the cities of Georgetown and Eagle. A
focus on the TSM alternatives was provided, since the workshop had
concentrated on the evaluation of the more comprehensive vision
alternatives.
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SECTION 3

Corridor Context

The I-70 Mountain Corridor is the primary east-west highway link in
the State of Colorado. It is a significant highway for both interstate
and intrastate travel. I-70 connects the front range metropolitan areas
to the majority of the skiing and other recreation areas in the state.

The I-70 Mountain Corridor traverses a difficult and sensitive
environment. The 140-mile corridor contains numerous areas with
steep grades, sharp curves, and a growing percentage of heavy slow-
moving vehicles (trucks, RVs, etc.). As shown in Figure 3.1, the
physical nature of the mountainous corridor presents numerous
challenges and constraints for construction of new or additional
transportation modes.

3. Mobility Baseline
4, Travel Demand Forecasts
5. 1I-70 Needs Assessment

Environmental Baseline

Environmental baseline data include wildlife habitation/migration
routes, T&E species, water resources and water quality, wetlands,
hazardous waste, air quality, and noise. These categories follow the
criteria subsets recommended by the CWC.

Wildlife Habitat/Migration Routes

The area surrounding the I-70 Mountain Corridor provides a wealth
of habitat for many species of wildlife. A wide variety of ecosystems
are present throughout the area due to the changes in elevation as the
corridor descends from Vail to Denver. The ecosystems
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Figure 3.1
General Topography of I-70 Corridor
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surrounding the I-70 Mountain Corridor include the following;:

¢  Wetlands and riparian areas share similar characteristics of
soil saturation, proximity to drainages, and plant
community composition. Riparian ecosystems occur as
valley-bottom corridors along rivers and streams. At lower
elevations, riparian plant communities are comprised of
+ willows and cottonwoods, while at higher elevations
willows, alders, and sedges are dominant. This ecosystem is
extremely rich in fauna due to the resources it offers: cover,
abundant food, migration routes, and water, Riparian
systems have the highest species richness of all the
ecosystem types in Colorado.

Galden

Canyon and gulch ecosystems provide corridors for

,—j"'_ movements of wildlife; their south-facing slopes provide

favorable microclimates. Only hardy, well-adapted species
are capable of utilizing the canyon walls as habitat. This is
typically limited to species of birds and reptiles. Few plants
are able to survive with the exception of those that occupy
fissures that have collected soil from overland runoff.

There are many highway structures along I-70, consisting of bridges,
concrete box culverts, retaining walls, tunnels, and overhead sign
structures. Right-of-way (ROW) widths vary throughout the I-70
corridor. They are generally set at 150 to 200 feet from the centerline
of the median, to each side of I-70. Consequently, the existing ROW
appears to be sufficient to accommodate either transit or highway
mobility improvements.

This section presents the baseline information used to evaluate the
impacts and effectiveness of the alternative mobility packages
considered for the I-70 Mountain Corridor. The information is
provided in the following categories:

1. Environmental Baseline
2. Community Baseline

e Semi-desert shrubland occurs in arid regions at lower elevations.
This is a cold desert ecosystem, which is dominated by shrubs
over a sparse understory of grasses and forbs, or even bare
ground where poor, alkaline soils and drought prevail. The
dominant plants consist of sagebrush species, greasewood,
shadscale, saltbrush, rabbitbrush, and balsamroot. These factors
limit wildlife occurrence.

e Pifion-juniper woodlands are open stands of juniper, which occur
in warm, well-drained areas. They are typically bounded by
semidesert shrubland and montane shrublands. The junipers are
drought tolerant and typically dominate the lower areas, whereas
pifions are more cold tolerant and dominate the upper extreme.
Grasses, cacti, and a variety of annual and perennial composites
form much of the sparse ground cover. Many large mammals and

birds use this ecosystem seasonally to avoid the rigors of higher
elevations. Species diversity in the area is typically high, in
Colorado second only to riparian systems. The dominant plants
consist of pifion pine, Utah juniper, red cedar, blue grama, June-
grass, Indian ricegrass, prickly-pear, fescues, muhly, and blue-
grass.

e Montane shrublands typically occur at higher elevations than
either grasslands or pifion-juniper woodlands. This system is
characterized as having Gambel oak communities intermingled
with pifion-juniper, and mixed stands of service berry,
snowberry, and rabbitbrush. This system is a rich and diverse
ecosystem, which supports plants and animals more typical of
adjacent ecosystems. They serve as a winter refuge for some
species. The dominant plants include the Gambel oak, mountain
mahogany, serviceberry, skunkbrush, smooth sumac, wax
currant, wild rose, needle-and-thread, and choke cherry.

In addition, there are numerous designated wilderness areas in the
corridor vicinity, providing preserved ecosystems for wildlife.
Wilderness areas and migration routes are shown in Figure 3.2,

* The corridor lies within valleys between mountain ranges and
thus is a natural wildlife migration corridor. Wildlife species
migrate throughout the corridor in response to forage/prey
availability that is a function of seasonal changes. The major large
animal species include mule deer and elk.

e Other migratory species are known to occur in Colorado such as
moose, pronghorn antelope, and the greater sandhill crane, but do
not generally occupy the immediate I-70 corridor because the
habitat is not preferential for their occurrence. One exception is
the bighorn sheep that often frequent the I-70 right-of-way
through Clear Creek County.

Threatened and Endangered Species Habitat

T&E species of wildlife and vegetation are known to exist in the area
surrounding the I-70 Mountain Corridor. The major habitat areas for
these species are shown in Figure 3.3.

The results of this review indicate the following:

e The current I-70 corridor traverses the known habitat range of the
lynx.

e Federally protected species of the Ute’s ladies tresses (Spiranthes
dilyvialis) and the Preble’s meadow jumping mouse (Zapus
hudsonius preblie) are known to occur within riparian areas
associated with canyon mouths.

e The I-70 corridor is adjacent to a stream or river throughout most
of the proposed project area (i.e., the Colorado River, Eagle River,
Gore Creek, and others). There is minimal record of occurring
aquatic T&E species with the exception of the green backed
cutthroat (Oncorhynchus clarki stomias), which has been historically
observed within Clear Creek at Dumont.
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® The Colorado cutthroat trout (Oncorhynchus clarki
pleuriticus) has been observed at Corral Creek (near
Vail pass), Polk Creek, and Miller Creek.

e Loveland Pass contains two occurrences of rare high
alpine butterflies and plants. The existence of these
species is under some threat from current recreational
use.
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e The Boreal Toad is known to reside on both sides of
I-70 immediately east of Eisenhower Tunnel.

Water Resources and Quality

i Ty Balnt Male The I-70 Mountain Corridor parallels streams and rivers

- A ﬁ"'ar; l—_«_gﬁmfﬁj 7 over most of its length. Approximately 100 miles of the
l i Paila Pl 140-mile I-70 corridor parallels a nearby creek or river. In
Wikdemess addition, the project corridor crosses named creeks or

rivers at 77 locations. As mentioned below, when all
categories of water resources are included, the number
of crossings is 177.
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Water quality is frequently judged by its ability to
support beneficial uses. Higher levels of water quality
support greater levels of beneficial uses such as a public
drinking water supply and trout fisheries. Within the
corridor, Clear Creek, Straight Creek, and Gore Creek
are all used as public water supplies. Figure 3.4 shows
the public water supplies in the corridor.
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With the exception of portions of Clear Creek, which
was contaminated principally by mining operations
above and below Idaho Springs, the water quality of
streams in the corridor is generally high.

Runoff from rain and snow that flows over exposed

) mineral-rich rock cuts or fills can potentially pick up

A lebster__ : acid and toxic metals, and contaminate downstream
e ) waterways in a similar fashion to abandoned mine sites.

Areas with such mineral-rich rocks include locations in

the vicinity of Idaho Springs, Dumont, Bakerville,

Georgetown, and areas just west of Loveland Pass.
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é"rpln; Wetlands
AN . e Wetland areas are generally associated with streams,
AN Gfﬁark . —>» Elk irrigation canals, and other drainages.
N . | ol Mule Deer Each of these metrics is discussed below.
| Nt ~— Pronghorn _ _ _
i “StHarest S Antelope As mentioned e:farller, I-70 crosses approximately 177
‘2 o } /L Biah Sh rivers, streams, irrigation canals, and intermittent
P /\ ™ ki Ighorn eep drainages. Of the total, approximately 100 are unnamed
' o drainages, which exhibit intermittent flow and may not
Figure 3.2 meet th(.a jurisdiction?l wetlalnd cliefim'tic?n. .
Wilderness Areas and W"Idlife Migrat"on Routes Approx1mately 24 miles of Triparian corridor are situated

within 150 feet of the existing I-70 ROW.
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F:;gure 3.3;
Threatened & Endangered Species Habitat Areas

Location of
Threatened &
Endangered
Species Habitat

Based on this information, the following areas are of special wetlands
concern:

e Clear Creek: Between U.S. 40 and U.S. 6 (Mile Post [MP] 232-245),
approximately 7.5 miles of Clear Creek are situated within 150
feet of the existing I-70 footprint. Along this segment, much of
Clear Creek is sparsely vegetated and highly disturbed due to its
proximity to I-70 and mining activity.

e Straight Creek: Between Silverthorne and the west portal of the
Eisenhower Tunnel (MP 205-214), Straight Creek parallels I-70 to
the south. Wetlands associated with Straight Creek include
emergent and scrub/shrub wetlands, many of which were
formed by historic beaver activity. These wetlands generally
exhibit higher quality wildlife habitat due to the relative distance
from I-70 and the well-developed wetland vegetation. Although

these wetland areas are located more than 150 feet from the
existing I-70 footprint, development on the south side of I-70 may
require fill to be placed as far downslope as Straight Creek.

Tenmile Creek: Between Frisco and U.S. 91 (MP 196-201),
approximately 2.5 miles of Tenmile Creek are situated within 150
feet of the existing I-70 footprint. Wetlands associated with
Tenmile Creek along this segment include scrub/shrub and open
water areas, many of which are associated with historic beaver
activity. In addition, widening of the existing I-70 footprint
would potentially encroach on the Curtain Ponds on both sides of
I-70 just north of U.S. 91.

East Approach, Vail Pass: A well-developed willow wetland
complex is situated along I-70 from just west of U.S. 91 to Vail
Pass (MP 191.5-194.5). This wetland complex is associated with

Tenmile Creek and is situated between eastbound (EB) and
westbound (WB) I-70. In addition, 11 drainages enter Tenmile
Creek along this segment.

e Eagle River: Between MP 159 and 169, improvement of U.S. 6
into a 4-lane highway has been proposed as an alternative to
widening I-70. Approximately 3.5 miles of the Eagle River are
situated within 150 feet of U.S. 6 along this segment.

Hazardous Waste

Constructing transportation infrastructure within the project corridor
includes the possibility of having to manage hazardous wastes and
hazardous material spills. Figure 3.5 shows the regulated hazardous
waste sites in the corridor.

The two major regulated hazardous waste sites in the vicinity of the
corridor are the Clear Creek Central City and the Eagle Mine sites.
These two Superfund sites each contain numerous abandoned mines.
In addition to these two Superfund sites, there are over

1,300 additional smaller abandoned mining sites in the vicinity of the
project corridor that have been identified but are not yet regulated.
Runoff from rain and snow flows through these mining sites and
picks up acid and toxic metals that contaminate downstream
waterways. Runoff from these abandoned mining sites is primarily
responsible for the areas of high and moderate aquatic biota toxicity
in Clear Creek and some of its tributaries. The Eagle River,
downstream of the Eagle Mine site, had similar toxicity problems
before the clean up of this site.

There are no regulated hazardous waste sites that are within the
project corridor or the construction ROWs. However, the U.S.
Environmental Protection Agency (EPA) reports that there are mine
tailings in the existing I-70 ROW. There may be additional mine
tailings along I-70 near Dumont and perhaps at a few other locations
that could be impacted by construction in the project corridor.

There were no reported spills of hazardous materials on I-70 in the
project corridor in 1996. However, the potential impacts of such spills
on drinking water supplies and trout fisheries are significant because
the project corridor parallels streams and rivers over most of its
length. Public water supply agencies within the project corridor are
acutely aware of the potential for spills and have developed
contingency plans. These plans include an immediate spill reporting
and notification system, emergency response cleanup, and bypass of
contaminated water. Many of the water supply agencies have
alternative water sources that can be used on a temporary basis.

Air Quality

The majority of the I-70 Mountain Corridor is situated outside of the
Denver Metropolitan area and is considered to be in an air quality
attainment area. Colorado Department of Public Health and
Environment (CDPHE) has monitored PM, in the communities of
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Notes:

1. Arvada, Northglenn, Thornton, and
Westminster get water supply from Lower Clear
Creek based on a variety of means.

2, Only waler supplies whose source is a
creek or river paralleling I-70 are shovwm. Many towns
have alternative water supply sources.
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Silverthorne, Breckenridge, Vail, Avon/Edwards, and Glenwood
Springs. The communities of Vail and Breckenridge have had high
levels of PM,  in the past, which could be a result of woodburning
and sanding of roads in winter months. In general terms, however,
the existing air quality throughout the corridor is good.

Noise

Background noise conditions in the I-70 Mountain Corridor have not
been quantified for this report. In general, significant levels of noise
were and will continue to be present within the I-70 Corridor due to
traffic and other mobile sources of noise.

Community Baseline

The Western Slope of Colorado has been one of the fastest growing
regions of the state in recent years on a percentage basis. The
potential for further gains and above-average growth is likely because
of the area’s attractiveness. The I-70 Mountain Corridor will absorb a
large part of this growth, resulting in increased demands on the
transportation system servicing this area. Many residents are deeply
concerned about the impacts of additional development, loss of rural
character, and quality of life. There are also public concerns that
improvements in mobility and access in the I-70 corridor would
encourage additional growth. This section highlights past and current
trends in land use, population, and employment.

Land Ownership and Land Use

The study area is characterized as a mountainous and rural area
where the vast majority of land is under federal ownership. In
general, these federal lands are available for recreational use by the
public both from Colorado and nationally. Several ski areas can be
found on these federal lands: Loveland, Arapahoe Basin, Copper
Mountain, Vail, Beaver Creek, and Arrowhead. Other recreation
includes camping, hiking, rock climbing, fishing, hunting, and
sightseeing.

Because of its unique natural amenities, the area continues to
experience intense development pressure, especially in Jefferson,
Summit, Eagle, and Garfield counties. As a result of a high
percentage of lands belonging to the federal government, pressures to
acquire and develop private land in the corridor are increasing. The
limited availability of private land has caused housing prices to
increase dramatically and residential development to migrate out
even farther into rural areas. As described in more detail in the
subsection discussing socioeconomics, Summit, Eagle, and Garfield
counties are expected to realize a near doubling of population over
the next 20 years. This factor, along with the increasing recreational
use, has increased traffic and congestion on I-70.

Local Planning

Within areas of privately held land, use is generally guided by county
or municipal land use plans. As a part of this study, each
comprehensive plan or land use plan for these entities was reviewed
as available. Most have similar goals for land use, including
reduction of sprawl, preservation of rural character, and provisions
for alternate travel modes. All local plans identify the need for more
affordable housing located near employment centers.

The following subsections summarize the type of land use found in
each of the five counties in the I-70 Mountain Corridor.

Jefferson County. Jefferson County is widely considered to be a part
of the Denver Metropolitan area. For the I-70 Mountain Corridor
MIS, only the western portion of Jefferson County is a part of the
study area. This end of Jefferson County extends into the mountains
along 1-70 and includes the communities of Evergreen, Bergen Park,
and Lookout Mountain. The county is growing rapidly and is a large
source of commuters traveling within the Denver Metro area.

Much of the land in Jefferson County is privately held, a factor which
has exposed the county to a significant amount of development in the
past 20 years. The Pike National Forest comprises 172 square miles or
22 percent of Jefferson County, while the Roosevelt and Arapahoe
National Forests comprise only 0.5 percent.

Clear Creek County. Clear Creek County is situated in a rugged
mountainous area, with I-70 traversing the county in an east-west
direction. The county contains the historic communities of Idaho
Springs, Georgetown, Empire, and Silver Plume. Clear Creek County
offers a variety of outdoor recreational activities and can be reached
in only 35 minutes from Denver on I-70. However, growth in this
county has been modest to date and has not contributed significantly
to traffic on I-70.

The county contains a total of 396 square miles. Of this, 66 percent is
owned by the U.S. Forest Service, and 24 percent is privately owned
land in unincorporated areas. Although Clear Creek’s neighbor,
Jefferson County, has a higher percentage of privately held land,
there is still a substantial amount of private land in Clear Creek
County that could be subject to development pressures in the near
future,

Summit County. Although Summit County encompasses just under
600 square miles of land, only an estimated 150 square miles or 25
percent is privately held. The vast majority of this 150 square miles is
found in a narrow band along the valleys and adjacent to the major
road corridors of I-70 and Colorado State Highways 6 and 9. It is
along these major roadways that the bulk of the county’s existing and
approved development occur, often in conflict with some of the
county’s most environmentally important and sensitive lands. The
county is projected to build out all existing approved development
areas and more than double the number of housing units in less than
50 years. Consequently, Summit County is projected to be responsible
for increasing travel demands on I-70.

Eagle County. Eagle County is also heavily oriented to recreational
opportunities. Approximately 80 percent of the county is comprised
of public land. The demand for housing and development pressure
has been high and constantly increasing during the 1990s.

According to the Eagle County master plan, the growth in the county
has been occurring in previously undeveloped locations and has
taken on a form of sprawl generally following the I-70 Mountain
Corridor. Urbanized land use is projected to double in the next 20
years, placing additional travel demands on I-70.

The county would like to direct future growth by protecting critical
wildlife habitat and other key environmental resources, preserving
open corridors between communities and the rural character of the
county’s outlying valleys, encouraging energy-efficient development
patterns, and efficiently delivering public services and public
transportation.

Adopted county policies discourage “leapfrog” growth and direct
growth to occur where infrastructure is available.

Garfield County. The Bureau of Land Management and the U.S, Forest
Service collectively manage approximately 64 percent of the land in
Garfield County. Agricultural uses occupy over 88 percent of the
privately owned land within the county. The remaining 12 percent of
privately held land is used for residential, commercial, and a very
small amount of industrial use.

Garfield County and Glenwood Springs are known for year-round
recreational opportunities and related services. Primary recreational
facilities and attractions include the Hot Springs Pool, Sunlight Ski
Area, White River National Forest, the Colorado and Roaring Fork
rivers, and Glenwood Canyon. Like Summit and Eagle counties, this
county is projected to nearly double in the next 20 years, causing
additional traffic on I-70.

Socioeconomic Conditions

State Population

The population within Colorado has grown more rapidly than the
national average for the last 50 years, and the 1994-95 growth rate of
2.3 percent was the third highest in the nation. Between 1995 and
2010, Colorado’s population is expected to grow by another 960,000
people. The state expects that nearly 60 percent of this growth will
migrate to Colorado. Net in-migration on the Western Slope is
expected to account for as much as 78 percent of its population
growth between 1995 and 2010.

I-70 Corridor Population

Clear Creek, Eagle, Garfield, Gilpin, Jefferson, and Summit counties
are very different from one another in population and demographics.
The combined total population of these counties was 513,902 in the
1990 census. Populations ranged from 3,070 residents in Gilpin
County to 438,430 residents in Jefferson County, which accounted for
85 percent of the total six-county population. By 1995, the population
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of these counties was estimated to have grown to 581,862, an annual
rate of increase of 2.5 percent.

Table 3-1 shows the state’s population forecasts for the I-70 Mountain
Corridor counties in conjunction with its state population projections.

TABLE 3-1
1-70 MIS County and State Population Forecasts (1995-2020)

County 1995 2000 2010 2020
Clear Creek 8,621 9,273 10,782 12,125
Eagle 28,687 34,989 45,260 54,087
Garfield 35,731 41,010 50,981 61,051
Gilpin 3,660 4,287 5,616 7,202
Summit 17,146 20,801 27,782 34,071
Mountain County 93,845 110,360 140,421 168,536
Subtotal
Jefferson 488,017 518,623 566,527 609,848
1-70 Mountain 581,862 628,983 706,948 778,384
Corridor Total
State Total 3,747,566 | 4,100,962 | 4,710,393 | 5,298,097

Source: Colorado Demography Section, Colarado Division of Local
Government, Web Site, 1997.

Selected population statistics for residents of the I-70 Mountain
Corridor counties are shown in Table 3-2.

TABLE 3-2
Selected Population Characteristics (1995)
Percent

Percent 65 Percent owner- Percent high college
County years and over| occupied housing | school graduates| graduates
Clear Creek 6.8 71.9 91.8 31.2
Eagle 3.0 57.5 89.8 33.0
Garfield 9.6 57.9 85.2 216
Gilpin 45 75.5 93.0 295
Summit 2.8 48.2 95.5 39.7
Jefferson 9.5 70.1 89.8 30.7
Source: U.S. Bureau of the Census Web Site, 1998

[-70 Corridor Employment

Table 3-3 shows the civilian labor force available by county and the
percent of unemployment for each of the I-70 Mountain Corridor

counties,

TABLE 3-3

Labor Force Availability (1994)

County Civilian labor force Percent unemployed
Clear Creek 4,827 4.7

Eagle 15,691 44

Garfield 18,945 4.4

Gilpin 2,926 3.0

Summit 10,111 3.5
Jefferson 280,580 33

Source: U.S. Bureau of Labor Statistics Web Site, 1998

The State of Colorado reported 4.2 percent unemployment for 1994,
according to the Department of Labor and Employment (Colorado
State Data Center Web Site, 1998). The average unemployment rate as
a percent of the labor force in the United States was reported as 6.1
percent in 1994 and 5.6 percent in 1995.

A summary of the historic and forecast employment and population
for the [-70 Mountain Corridor counties (excluding Jefferson County)
is provided in Figure 3.6.
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Trends in Population and Employment

Mobility Baseline

This section describes the existing conditions for highway, transit,
aviation, and bicycle and pedestrian facilities within the I-70
Mountain Corridor. It is, along with the two sections that follow
entitled Travel Demand Forecasts and I-70 Needs Assessment,
presented in the companion Mobility Evaluation Report in much
greater detail and with references to reports, studies, and other

documentation used in the preparation of the analyses that follow
here. Readers wishing more information concerning the
development of material in these sections should consult the I-70
Mountain Corridor MIS: Mobility Evaluation Report (CH2M HILL, et al.,
1998b).

Highway

Context of I-70 in the National and Statewide Highway System

I-70 is the primary east-west highway link in the State of Colorado. It
has significance for both interstate and intrastate travel. Figure 3.7
illustrates daily traffic volumes on the primary highways linking the
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eastern and western parts of the state. I-70 carried almost 56 percent
of the state’s total east-west traffic in 1995. U.S. 6 and U.S. 40
combined with I-70 account for 68 percent of the east-west traffic
across the state.

I-70 carried approximately 48 percent of the east-west truck traffic in
the state. I-70 is very important from the perspective of truck traffic
in the western states. In Colorado, I-70 is one of the major corridors
for truck traffic between the West Coast and the Upper Midwest/
Northeast parts of the country.,

Past and Present Patterns of Use

General Growth. Figure 3.8 provides CDOT 1995 average daily
volumes along major segments of I-70 and on other state highways
that intersect 1-70. These volumes emphasize the importance of I-70 as
a conduit within the Mountain Corridor and as a connector between
communities. Traffic volumes decrease from the Denver
Metropolitan area up to Summit County. The volumes increase in
Dillon/Frisco and then again in Eagle County.
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CDOT has established three Automatic Traffic Recorder (ATR)
stations on I-70 and one on U.S. 40 that have been in operation for a
number of years. The three ATRs on I-70 are located east of the
Genesee interchange in Mount Vernon Canyon, at the Eisenhower
Tunnel, and at No Name interchange just east of Glenwood Springs.
Although the No Name location is outside of the primary study area,
it provides a good indication of traffic characteristics in the western
portion of the corridor. The ATR on U.S. 40 was established in 1989
and is located at Berthoud Falls on the east side of Berthoud Pass.
Figure 3.9 shows the growth in traffic since 1971 at three of these four
sites.

Since 1971, traffic on I-70 has grown by almost 4 percent per year at
the No Name interchange. This growth primarily reflects
“background” growth happening statewide and nationwide. The
growth rate at the Eisenhower Tunnel has been more than 5.5 percent
per year, although this rate has decreased significantly in recent
years. In addition to the background growth measured at No Name,
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Traffic Growth Rates 1971 to 1995

the increase in traffic at the tunnel reflects the increased access
demand to recreational activities and second homes in Summit and
Eagle counties. Traffic at Genesee has grown at an annual rate of 3.9
percent. Although the percentage of growth is slightly lower than at
No Name, the increase in absolute volume of traffic has been
highest at Genesee, resulting in a higher overall level of traffic. This
increase reflects residential growth in Jefferson, Gilpin, and Clear
Creek counties, where residents in the foothills commute to jobs in
the Denver Metropolitan area as well as increases in background
and recreational traffic.

Truck Traffic Growth. Truck traffic has also shown a consistent
pattern of growth on I-70, as shown in Figure 3.10. Between 1985
and 1995, trucks at the Eisenhower Tunnel increased at a rate of
almost 7.4 percent per year. This is a significantly higher rate of
growth than was experienced by all traffic (almost 4.3 percent per
year) over the same 11-year period. This truck growth characteristic is
illustrated in Figure 3.11, which shows that truck traffic has increased
from 8.5 to 10.9 percent of the overall traffic volume at the tunnel.

Monthly Patterns. Similarities in monthly patterns of traffic along the
I-70 corridor are also evident from the ATR data. Figure 3.12 provides
average monthly traffic for the years 1994 through 1996 at the four
ATR locations. The patterns at Genesee, Eisenhower Tunnel, and U.S,
40 are remarkably similar. The highest volumes are recorded in the
summer, with winter volumes close to the average for the year.
Spring and fall months have the lowest traffic. This pattern reflects
the significance of recreational activities at these three locations.

Figure 3.13 shows the importance of recreation along the 1-70
Mountain Corridor using Friday, Saturday, and Sunday traffic
patterns. Directional traffic volumes show that there is a heavy
outflow of traffic from Denver on Friday and Saturday, with drivers
returning to Denver on Sunday afternoon and evening.
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Operational Characteristics

Recent field observations confirm that there are rarely backups and
congestion through the Genesee section of I-70, which has three lanes
in each direction. The eastbound volumes at the Eisenhower Tunnel
require CDOT to actively manage the tunnels during peak periods.
During peak eastbound flows, one lane in the westbound tunnel is
reversed so that there are three eastbound lanes. This lane reversing
provides enough capacity that traffic flows are better during peak
conditions rather than conditions that would exist without this active
management.
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Weekly Traffic Patterns

A CDOT report (1996) states that:

“ Analysis of summer data indicated that Sunday afternoons, which
are the periods of highest overall demand and interest, eastbound
(EB) volumes on the sections east of U.S. 40 are as high as nearly 1.5
times those on the section west of U.S. 40. Data also indicate that
added traffic from eastbound U.S. 40 is the predominant contributor
to this increase. In addition, comparison of data from an auxiliary
station west of Copper Mountain and counts from the ATR at the
Eisenhower Tunnel show that this section west of the Eisenhower

Tunnel is a major generator in the EB direction and an equally
significant attractor in the westbound (WB) direction. On Sunday
afternoons, EB counts at the Tunnel are up to double those west of
Copper Mountain.”

Currently, the existing free-flow (or unimpeded) travel time along
1-70 from the Main Vail interchange (MP 176) to the C-470
interchange (MP 260) is approximately 90 minutes. During the
thirtieth highest hour of travel demand in 1995, the estimated travel
time between Vail and C-470 was approximately 115 minutes, a
25-minute or 28 percent increase in travel time from free-flow
conditions. Most of the travel time increase originates from
congestion that typically occurs between the confluence of U.S. 40
and I-70 (near Empire) and the twin tunnels, east of Idaho Springs.

Impact of Freight

In general, trucking continues to be the primary source of freight
transportation in the state, especially in the I-70 corridor. Nationwide,
the number of truck miles driven and the total volume of ton miles is
estimated to grow by approximately 2.6 percent per year over the
next 10 years, a rate commensurate with longer-term trends in the
number of vehicle miles traveled in the I-70 corridor. Trucking along
the I-70 corridor, because it serves as a critical link to the mountain
communities and because a large percentage of freight shipments
through the state are pass-through, will continue to grow through the

forecast period. Increased utilization of intermodal shipments may
also increase, but commodity movement by freight rail will likely play
a small role in the transport of freight through the corridor.

Safety and Accidents

Figure 3.14 shows the annual number of accidents, injury accidents,
and fatal accidents and then compares the total accident rate by
segment to the statewide average rate on all rural interstate highways.
In general, I-70 experiences higher than average rates for all types of
accidents, Figure 3.14 shows that highest rates of total accidents occur
in the vicinity of Idaho Springs and from Silver Plume to Minturn.

The highest annual fatality average is in the Mt. Vernon/Genesee/
Bergen Park area. These conditions are not unexpected because the
highway alignment is tighter in this area, and there are more
interchanges along this stretch than along most other sections of I-70.
The section of I-70 from the Eisenhower Tunnel over Vail Pass also
experiences high rates of accidents. The approaches to the tunnel and
the highway over Vail Pass include the highest and steepest portions
of the corridor and often severe weather conditions.

Transit

The I-70 corridor has numerous transit services, including city and
county public transit providers, intercity transit services, and private
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transit companies. Route alignments, service levels, ridership
characteristics, operating costs, and future expansion plans vary
greatly among each of these transit providers.

Public Transit Providers

The I-70 Mountain Corridor is served by a number of local public
transit providers. At the east end of the corridor, RTD provides transit
service to the Denver Metropolitan area. In the mountains, Summit
Stage provides transit service within Summit County. Eagle County
Regional Transportation Authority (ECRTA), Vail Transit, and Avon/
Beaver Creek Transit serve Eagle County. The Roaring Fork Transit
Agency (RFTA) provides transit service at the west end of the
corridor in Glenwood Springs.

Regional Transportation District of Denver. RTD’s 2,400-square-mile
service area encompasses 41 municipalities and services more
than 2 million residents. Its boundaries include the City and
County of Denver, all of Boulder and Jefferson counties, the
western portions of Adams and Arapahoe counties, and
northeastern areas of Douglas County, including Highlands
Ranch.

Summit Stage. The Summit Stage is a line-haul bus system serving
activity centers and incorporated areas within Summit County.
There are three components to Summit Stage service: town-to-
town, skier express, and residential. The town-to-town element is
the backbone of the bus system and comprises five routes, four of
which are configured in a hub-and-spoke arrangement with a
central transfer facility in north Frisco. The five town-to-town
routes connect Breckenridge, Silverthorne, Keystone, Copper
Mountain, and Dillon Valley.

Eagle County Regional Transportation Authority. ECRTA provides
line-haul “point-to-point” bus service to communities along the
I-70 and U.S. 24 corridors. ECRTA oversees five regional bus
routes and complementary paratransit service. Avon and Vail
each function as hubs, with spoke routes serving Dotsero,
Gypsum Eagle, Edwards, Minturn, Red Cliff, and Leadville.
ECRTA contracts with the Town of Vail to operate the routes that
serve Dotsero and Gypsum, and with the Town of Avon/Beaver
Creek to operate all other regional routes. ECRTA's five regional
bus routes include Dotsero/Gypsum, Edwards, Minturn, Beaver
Creek/Vail, and Leadville.

Town of Vail Transit. The Town of Vail operates a bus system that
is free of charge to riders. Most of its eight routes operate through
the Vail Transportation Center (VTC). These eight routes are West
Vail (two routes), East Vail and Sandstone, Lionsridge and Ford
Park, Golf Course, and the In-Town Shuttle.

Town of Avon/Beaver Creek Transit. The Town of Avon operates

four local bus routes serving Avon and the Beaver Creek Ski Area
during the winter months (November through April). Paratransit
service also is available with a 24-hour notice and is free of charge

to the user. Central Avon, including the Avon Center and
destinations along Beaver Creek Boulevard and Benchmark Road,
serves as the system hub. In addition to the contract services
provided for the ECRTA, the Town of Avon also operates services
specifically for the Beaver Creek Resort Association. The four bus
routes are Hurd Lane Shuttle, Avon Skier Shuttle, Avon Town
Shuttle, and the Wildridge Shuttle.

e Roaring Fork Transit Agency. RFTA provides transit service within
Aspen; between Aspen, Snowmass, Basalt, El Jebel, and
Carbondale; and, since 1993, to Glenwood Springs. This service is
provided on the two routes of Downvalley Buses and the
Glenwood Springs Trolley.

Corridor Intercity Transit Services

In addition to the local public transit providers described above, a
number of operators provide intercity transit service within the 1-70
corridor. The following is a brief description of each intercity transit
provider operating within the study area.

Amtrak. Amtrak operates one train trip a day in each direction
through the I-70 Mountain Corridor. The California Zephyr provides
service from Chicago, Illinois, to Oakland, California, with service
through the corridor. Westbound trains depart from Denver’s Union
Station stopping at Winter Park-Fraser, Granby, and Glenwood
Springs. Eastbound trains depart from Glenwood Springs and make
the same stops. The Desert Wind provided service from Denver to
Los Angeles via the same railroad alignment, but this service was
eliminated due to Amtrak budget cuts. Fares between Denver and
Glenwood Springs range between $80 and $122 roundtrip, depending
on availability.

The Amtrak railroad alignment is significantly north of I-70
throughout most of the corridor. From Denver, the alignment
generally parallels S.H. 72 to Rollinsville, then extends west to Winter
Park, and crosses under the Continental Divide via the Moffat
Tunnel. From Winter Park, the alignment parallels S.H. 40 to
Kremmling, follows the Colorado River to Dotsero, and then parallels
1-70 to Glenwood Springs.

Winter Park Ski Train. The Rio Grande Ski Train is a private for-profit
passenger train operated seasonally from the Denver Union Station to
the Winter Park Ski Resort, following the Amtrak route from Denver
to Fraser. The Ski Train operates on Saturday and Sunday from
December 19 to January 31 and on Friday, Saturday, and Sunday from
February 1 to April 3. December and January adult round-trip fares
vary from $35 to $60, and children ride for $20. Round-trip fares
between February and April range from $40 to $60, and there is no
discount for children.

Greyhound. Greyhound operates two bus routes in the I-70 corridor.
One route runs from Denver to Salt Lake City, Utah, with corridor
stops at Idaho Springs, Silverthorne, Vail, Eagle, and Glenwood
Springs. There are five daily bus trips in each direction. The second
route operates along I-70 and U.S. 40 from Denver to Granby,

Steamboat Springs, and points farther west. There are two daily bus
trips in each direction on this route, and the round trip fare between

Denver and Glenwood Springs is $62.

Ski Express. CDOT initiated Ski Express service for the 1996-97 ski
season. These buses ran from December 14 through March 30 on
weekends from the following four Denver RTD park-n-Ride lots to
Vail, Copper Mountain, Keystone, Loveland, and Winter Park ski
areas:

Foothills park-n-Ride in Boulder

Ward Road park-n-Ride in West Denver
Avoca park-n-Ride in Southwest Denver
Highlands Ranch park-n-Ride

For the 1997-98 ski season, Ski Express provided service from
Heritage Square and Highlands Ranch to Winter Park on the
weekends. The charge to riders was underwritten by the ski resorts
and industry groups.

Private Transit Providers

A number of private transit providers serve the I-70 corridor as well.
Many of these operators provide service from DIA and Eagle County

Airport to the various ski resorts located within the corridor. Three
the major private operators are Resort Express, Colorado Mountain

of

Express, and Vans to Breckenridge/Vans to Vail. However, no service

is provided in Clear Creek County.

Resort Express. Resort Express provides year-round door-to-door

service from DIA to the resort destinations of Breckenridge, Copper

Mountain, Keystone, and the towns of Dillon, Frisco, and

Silverthorne. Resort Express operates a fleet of 60 vans and transports

and carries approximately 135,000 passengers each year. Winter
ridership primarily consists of skiers; summer ridership is typically
conference participants. There is a steady year-round local clientele
well. During the winter months, Resort Express provides 16 daily

as

round trips to and from DIA. During the summer months, it operates
nine daily round trips to and from DIA. The fare each way is $42 and

$44 for summer and winter months, respectively.

Colorado Mountain Express. This service provides year-round
transportation from DIA and Eagle County Airport to Vail, Beaver
Creek, and Aspen with a fleet of 130 vehicles. During the winter

months, Colorado Mountain Express provides 21 daily one-way trips
from DIA to Vail and Beaver Creek, 18 daily one-way trips from Vail
to DIA, and 18 daily one-way trips from Beaver Creek to DIA. From
DIA to Vail and Beaver Creek, the fare each way is $56 in the winter
months and $54 in the summer months. Colorado Mountain Express

also offers frequent shuttle service to Eagle County Airport, with
shuttle service timed to meet scheduled airline arrivals and
departures. Limited shuttle service is also provided to Aspen/
Snowmass from Eagle County Airport and Vail. Frequent-service

shuttles from Eagle County Airport to Vail and Beaver Creek cost $26
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each and only operate during the winter ski season. Additionally,
limited shuttle service to Aspen from Eagle County Airport, during
winter months only, is $49 each way, and limited year-round service
to Aspen from DIA costs $85 in the winter months and $81 in the
summer months.

Vans to Breckenridge/Vans to Vail. Van service is provided from DIA
to Vail, Beaver Creek, and Breckénridge. Round-trip fares vary
depending on the season (summer versus winter) and the destination
(Breckenridge, Vail, or Beaver Creek). As with the other private
transit providers, more frequent service is scheduled during the ski
season.

Resort Transit Services. The major ski resorts within the corridor also
provide local transit services. These services are described below:

e Keystone and A-Basin Shuttle. Keystone provides free shuttle
service in the resort area and between Keystone/A-Basin and
Breckenridge.

e Breckenridge Shuttle. Breckenridge Resort Transportation
provides free shuttle service within the town limits between
residential areas and the ski base areas.

e Breckenridge Trolley. This service is provided within the town
limits between commercial, residential, and ski base areas, and is
coordinated with the ski resort service. The trolley is owned by
the town, which operates the service during non-ski seasons. The
ski area operates the trolley during ski season.

e Copper Mountain Shuttle. This system provides transportation to
remote skier parking and the internal village, operates employee
shuttles, and provides transportation for special groups. The
system runs only during the winter months.

e Beaver Creek Shuttle. Beaver Creek provides a free shuttle service
on a contract basis around the resort area. Five routes provide
intra-village service, and a sixth route links the U.S. 6 parking lots
to Beaver Creek Village.

e Arrowhead Shuttle, This free shuttle service runs between Avon
and the Arrowhead Village. This is a contract service operated by
the Colorado Mountain Express.

e Winter Park Shuttle. Free shuttle service is provided between the
ski area and the Towns of Winter Park and Fraser. This contract
service is provided by the Lift.

Some of the services also connect to the Summit Stage. In addition,
the Town of Vail Transit provides free shuttle service within the town
limits, and ECRTA provides transit service to other Eagle County
communities.

Aviation

The I-70 Mountain Corridor and areas farther west of the study area
contain a number of airports that influence or relieve highway traffic
volumes along I-70. There are commercial service airports that either
currently handle passenger and cargo operations, or did in the past,

and general aviation airports that are used by private pilots and air
taxi operators. The commercial airports in Aspen, Eagle County,
Grand Junction, Montrose, and Steamboat Springs/Hayden are the
ones most closely identified with commercial air service in the I-70
Mountain Corridor; these airports are shown in Figure 3.15.

Air service to and from the five principal commercial airports in the
1-70 corridor has been quite variable in the past. Seasonal variations
in demand for air service to these locations, combined with
inconsistency in airline pricing, passenger service, and equipment
utilization, add to the complexity of the aviation service to this
region.

Passenger enplanement activity at the Steamboat Springs/Hayden
airport exceeded the rate of growth for both the state and the nation
over the 15-year period between 1980 and 1995. No enplanements
were reported for 1980 or 1985 at the Eagle County Airport, and once-
a-day scheduled service was provided in 1990. The Grand Junction

and Montrose airports did not keep pace with the annual passenger
growth rates for the state and the nation during this period.

Airport Characteristics and Operational Data

Each of the five commercial service airports identified in the [-70
Mountain Corridor has different characteristics affecting its air
service market and frequency of service. The general characteristics of
the five airports are described below. Each airport name is followed
by its three-letter airport identifier code.

Aspen-Pitkin County Airport (ASE). This airport is a worldwide
destination point for access to a variety of winter and summer
recreational activities. It is surrounded by high mountain terrain and
has a full range of aviation facilities available onsite to accommodate
airmen and passenger needs. The airport has a single main runway
that accommodates both airline and commuter operations. Air traffic
control is provided during the day, and nonprecision instrument
approaches are conducted in adverse weather situations.
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Eagle County Regional Airport (EGE). The Eagle County Regional
Airport is in immediate proximity to I-70 adjacent to U.S. 6 and serves
the communities of Eagle, Vail, Avon, and Gypsum. The airport
lacked commercial air service prior to 1990. Since then, growth in
passenger service has been substantial. Beginning with slightly more
than 8,000 enplanements in 1990, there has been a dramatic increase,
with over 177,000 enplanements reported for 1997.

The airport provides contract air traffic control services and is capable
of accommodating aircraft with wingspans up to 170 feet (e.g., B-727,
B-737, and B-757) on its single air carrier runway. Nonprecision
aircraft approaches are permitted, and there are various ongoing
airfield improvements to accommodate increasing aviation demands.
Additional air service could be supported in the EGE market on a
year-round basis.

Grand Junction - Walker Field (GJT). Walker Field has historically
offered more traditional commercial air service, with fairly consistent
year-round activity compared to the large seasonal variations
experienced by the high mountain airports. The airport’s highest level
of activity generally occurs in July and August. GJT has offered
commercial air service for many years, accommodating a variety of
aircraft sizes from a number of major markets nationwide. More
recently, air service has been almost exclusively to and from Denver.

Montrose Regional Airport (MTJ). The Montrose airport serves as a
principal access point for passengers traveling to the Telluride area,
and year-round air service recently has been provided to Denver and
Phoenix by commuter airlines. The winter ski demand has been a
driving force behind the activity numbers at MT]. The proximity and
competition of the Grand Junction and Gunnison airports, the
seasonal nature of the ski operations, and the level and quality of
airline services have all impeded substantial increases in aviation
activity at MT]J. The airport can accommodate larger aircraft
operations in varying weather conditions on its main runway, and jet
and commuter aircraft on its second runway.

Yampa Valley Regional Airport (HDN). All of the commercial air service
needs of the Steamboat Springs and Hayden areas are currently met
by the Yampa Valley Regional Airport outside of Hayden. The
Steamboat Springs Municipal Airport is restricted from large
commercial airliners due to its size and development limitations,
although commercial air service has been provided in the past by
aircraft capable of operating on short takeoff and landing (STOL)
runway strips. HDN has experienced fairly consistent increases in
passenger levels. Most of this traffic has been, and is expected to
continue to be, during the winter ski season. Nonstop service is
provided from HDN to connecting hubs of major airlines throughout
the country.

Other Commercial Service Airports

In addition to the five airports described above, two other commercial
airports are located within the general service area of the I-70

corridor; however, they are not as readily accessible to the highway.
Gunnison County Airport is located 66 miles beyond Montrose to the
east on U.S. 50 for travelers using I-70 for surface access. The airport
was designed and constructed for air carrier aircraft, has an
instrument landing system for precision instrument approaches, and
has provided commercial air service for a number of years. It
enplaned 56,400 passengers in 1995, exceeding the passenger
enplanement level at Montrose airport for that year. Gunnison
County Airport provides seasonal ski service on trunk airlines for
passengers going to the Crested Butte Mountain Resort, located
approximately 28 miles to the north. Commuter aircraft provide
summer service on a less frequent basis for passengers primarily
going to and from Denver.

Telluride Regional Airport is located south of Montrose,
approximately 60 miles farther from I-70. The airport elevation of
9,078 feet is the highest of all the commercial airports in the state.
Aircraft performance effects, combined with the surrounding terrain
and weather conditions, restrict the possibility of providing unlimited
air passenger access throughout the year. Some direct service is
provided by airliners to the market’s winter ski resort area using
airline revenue guarantees. In 1995, 18,300 passenger enplanements
were recorded for Telluride Regional Airport.

Other Mountain Corridor Airports

A number of other airports are located in the vicinity of the I-70
Mountain Corridor. These airports are primarily used for general

aviation activity by recreational flyers, although some, such as the
Garfield County Regional Airport, have the capability to handle
passenger aircraft, which has been diverted from one of the
commercial airports in the corridor, in addition to charter and air taxi
service. There is a great variation in airfield, weather, and aircraft
service facilities among these airports.

While these other airports do not currently accommodate scheduled
commercial service, their significance to air service in the I-70 corridor
should not be underestimated. The opportunity for developing new
commercial airports in this area is limited due to site area availability,
altitude and temperature effects, public objections, and
environmental concerns. The existing airports have already overcome
many of these constraints and, with adequate land use protection,
will help to meet the additional needs of the corridor in future years.

Bicycle and Pedestrian Trails

As shown in Figure 3.16, existing bicycle and pedestrian trails include
the Scott Lancaster Trail in Clear Creek County, 10 Mile Canyon
Recreation Trail in Summit and Eagle counties, and the Glenwood
Canyon Trail in Eagle and Garfield counties. A new trail is currently
proposed from near Edwards to Dotsero in Eagle County.
Additionally, Clear Creek County’s master plan for bicycle and
pedestrian trails suggests the ultimate development of new trails
from the U.S. 6/1-70 interchange to the Loveland Ski Area.
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Travel Demand Forecasts

Forecasting Approach and Scope

The I-70 Mountain Corridor is more than 140 miles long and serves a
host of origins and destinations well outside the study area. To fully
understand travel demand in the I-70 corridor, detailed travel
demand surveys would need to be performed throughout nearly the
entire mountainous area of Colorado.

Although a detailed computerized travel model was not developed, a -

number of standard transportation planning analyses were used to
estimate travel demand forecasts in the corridor. A computerized
travel demand model did not exist for the extent of the corridor, but
calibrated computer models did exist in DRCOG's six-county
transportation management domain (including Jefferson County and,
to a much lesser extent, Clear Creek County) and in Eagle County.
These two existing models were used to assist in the development of
baseline forecasts for the 1-70 corridor.

Experience has shown that rural interstate facility forecasts tend to
correlate very well with simple time-series regression analyses. This
is the current forecasting approach used by CDOT in the I-70
corridor. This forecast methodology essentially assumes that past
trends will continue into the future. In addition to time-series
analyses, regression analyses based on population and employment
in the corridor were performed to relate these parameters to 1-70
travel demand.

Travel patterns in the corridor were summarized from existing
literature, traffic counts, videotape surveys, and past studies to help
estimate primary origin-destination pairs in the corridor. Primary
“travel markets” were identified, and anticipated growth in these
markets was estimated based on future population and employment
projections as well as anticipated growth in summer and winter
recreational activities. After baseline forecasts were developed, trip
diversions to alternate travel modes or alternative routes in the study
area were estimated by applying mathematical models formulated
from an extensive literature review and from reasonableness checks
using I-70 corridor data.

Data Collection and Analysis

Most of the forecasting effort for the I-70 MIS has focused on
collecting existing data and available forecast information for both
travel demand and the socioeconomic and land use conditions that
help predict travel demand in the corridor. This information was
used to develop alternative forecasts of varying complexity. Forecasts
ranged from time-series extrapolations and regression analyses to
more data-intensive mode and route choice models calibrated from
available data within the study area. Computerized travel demand
models in Eagle County (TRANPLAN) and the DRCOG Regional
Model were used to establish additional forecasts at each end of the
study corridor.

Average daily traffic and peak-hour traffic statistics were provided by
CDOT for historic, current, and 20-year projected traffic volumes in
the corridor. Additionally, traffic data obtained from CDOT were
used to estimate the modal split (that is, the percentage of vehicles
categorized as personal automobiles, shuttle vans, buses, and
commercial vehicles [trucks]). Information on traffic volume by
vehicle-trips and person-trips within the corridor was also collected
from previous studies and surveys. Vehicle trip-ends were also
estimated using existing I-70 mainline and ramp data with the
TRANSCAD® Geographic Information System (GIS) model in
association with specialized software developed at the University of
Colorado at Denver.

Additional sources of socioeconomic and person-trip data included
the U.S. Census, Colorado Ski Country U.S.A., the former Colorado
Tourism Board, the State Demographics Office, the Leisure Trends
Group, individual city and county statistics, the Colorado Division of
Wildlife, the U.S. Forest Service, the National Park Service, chambers
of commerce, hotel and gaming industry sources, personal
interviews, transit system sources, and past studies conducted by
CDOT.

Freight movements, hazardous materials routings, and other trucking
information were collected from the American Trucking Association,
Colorado Motor Carriers Association, and other CDOT sources by the
Western Highway Institute. Passenger rail transportation information
was obtained from public and private rail companies that operate in
or closely parallel the I-70 Mountain Corridor. Other data sources
included DRCOG and Intermountain Transportation Planning Region
(ITPR) planning studies and model forecasts, previous I-70 corridor
studies, and the state-wide passenger rail study.

Aviation traffic statistics and forecasts were obtained from individual
airport master plans, the Colorado Division of Aeronautics data, the
Colorado Intrastate Air Passenger Service Study (The Airport Technology
and Planning Group, Inc., 1996), passenger origin-destination surveys
conducted by DIA and the Colorado Springs Airport, as well as data
contained in the OD-Plus database (a United States Department of
Transportation [USDOT] nationwide 10-percent passenger survey).
Key Colorado aviation personnel were also interviewed, including
representatives of the Colorado Division of Aeronautics, the Federal
Aviation Administration (FAA), and individual airport operators/
managers.

Videotape Survey

In addition to the vehicular traffic counts on I-70, an automated
videotape survey was conducted during July and August of 1997 to
collect additional data on corridor activity.

More than 8,800 license plates were recorded and matched with
county codes in order to assign a county of origin for each vehicle.
Due to the high speed of vehicles on interstate highways, manual
data collection and standard videotape recorders could not provide
reliable results.

Vehicle occupancy was determined from the recorded video images
of the passenger compartment of each automobile and recreational
vehicle; bus and commercial van occupancies were determined from
transit agency records. Vehicles were classified according to type and
size of commercial and recreational vehicles and passenger
automobiles. The video survey enabled travel demand forecasts to be
made with a higher confidence level regarding the types and usage of
vehicles in the corridor.

Some conclusions can be drawn from the video survey results:

e Local trips do not constitute a significant portion of I-70 traffic
(approximately 2 percent) in Clear Creck County (Idaho Springs),
especially during peak travel periods (Friday and Sunday). Even
during typical commuter travel times, Clear Creek County license
plates accounted for only 8 percent of the total I-70 traffic in Idaho
Springs.

e Local trips do not constitute a significant portion of I-70 traffic
(approximately 6 percent) in Summit County (Frisco), especially
during peak travel periods (Friday and Sunday). Even during
typical commuter travel times, Summit County license plates
accounted for only 15 percent of the total I-70 traffic in Frisco.

o Local trips constitute a significant portion of I-70 traffic, as much
as 40 to 50 percent, in Eagle County. Thus, while Summit County
and Clear Creek County have a large proportion of traffic from
non-local origins, Eagle County (Vail and Eagle) supports a large
amount of local trips.

[-70 appears to be serving more regional markets in Summit and
Clear Creek counties, while I-70 in Eagle County serves a significant
local commuter travel market. The aggregated data suggest that Front
Range origins make up over 50 percent of the traveling public on I-70.
Figure 3.17 compares the videotape survey results with existing
origin-destination statistics (outlined earlier) collected for the
corridor.

Vehicle Classification. According to the videotape survey, passenger
automobiles comprised the vast majority of vehicles travelling in
either direction at all locations in the I-70 corridor. Overall, an
average of 89.5 percent of the vehicles surveyed were passenger cars.
On the weekend, the next highest average use was 4.8 percent
recreational vehicles (RV) on Sunday and 4.2 percent RVs for all of
the survey days. On selected weekdays, commercial vehicles
(typically trucks) constituted between 4.8 and 15.8 percent of the daily
vehicle counts. The higher percentages of commercial vehicles are
farther to the west in the corridor where automobile traffic volumes
are lower. Commercial vehicles averaged 6.3 percent of the total
vehicles classified in the videotape survey. The percentage and
volume of truck traffic tends to decrease during the peak travel days
(Friday and Sunday), and the proportion and number of RVs tend to
increase during these peak travel days.

Vehicle Ridership. Based on the videotape survey, automobile and RV
occupancy rates averaged 1.69 persons per vehicle for westbound
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traffic and 1.83 persons per vehicle eastbound. The overall average
occupancy rate during the entire videotape survey period (peak and
off-peak travel times) was 1.77 persons per vehicle. Occupancy rates
for buses and commercial vans were not determined. Variations in
average occupancies were minimal, ranging from 1.57 occupants per
vehicle in Gypsum traveling westbound to 1.95 occupants in Frisco
going eastbound. Figure 3.18 summarizes the average vehicle
occupancy information. In general, most vehicles contained two
people, compared to essentially one person per vehicle in typical
urban settings. Also, similar ridership studies performed in the rural
gaming area of Gilpin County indicated that average vehicle
occupancies in the winter months was 2.2 persons per vehicle
(Muller, 1995).
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Rental Car Use. To assess the impact of rental cars on the estimation of
trip origins based on license plates, the station managers or staff of
the six largest rental car companies at DIA, the AAA Auto Club, and
the American Car Rental Association were all contacted. None of
these companies keeps records on the destinations of rental cars.
Instead, the information is based on the best judgments of people
most familiar with the operations of their fleets as to where these cars
travel.

The rental car companies estimated that, overall, from 30 to 80
percent of their total rentals are for use in the mountains. The
majority of responses fell in the 40 to 70 percent range, with two
companies estimating that between 40 and 50 percent of their rentals
are for mountain use and two other companies estimating 60 to 70
percent. Every contact said these mountain-use percentages would
increase during the winter months. AAA estimated that 50 percent of
their statewide rentals have mountain destinations in the summer,
rising to 75 percent in the winter. Actual rental car usage statistics
during summer months were obtained from a recent DRCOG air
passenger survey of ground access to DIA.

Using the data obtained from the various rental car companies and
using the detailed survey information for summer travel conditions
provided in the DRCOG survey, it is difficult to quantitatively
determine the exact contribution of rental car traffic to I-70 on a daily
basis. However, it is clear that rental car traffic can vary significantly
on a seasonal and daily basis. Based on the information obtained for
this MIS, the likely impact of rental car traffic in the I-70 corridor
could vary from between 2 and 11 percent of the daily traffic. The
percent range of daily traffic caused by rental cars was expanded to
accommodate both sources. Time of year travel ranges could all be
included in the resulting percent range.

Forecast Model Development

From the data collected, several forecast models were prepared to
analyze potential travel demand along the I-70 Mountain Corridor to
the year 2020. These models focus on forecasting annual average
daily traffic (AADT) volumes. Peak-hour projections also were made
based on a review of existing peaking characteristics using historic
data and trend analysis. Except for the mode or route choice models,
the models provide baseline future-year forecasts for AADT
conditions. The trip diversion model was used to adjust the baseline
forecasts to take into account the impact of alternate modes or
alternate routes for traffic in the corridor. The models vary in
complexity and can be grouped into the following general categories.

¢ Time-series Model. Based on a review of historical volumes
along the corridor, a time-series (or trend regression) model was
developed to project future traffic conditions, similar to CDOT’s
current forecast methodology used for rural interstate forecasting.
This model assumes that ridership and available modes will
remain essentially unchanged through the planning horizon.

* Socioeconomic Regression Models. Based on available data, a
series of single and multiple regression models were formulated
to associate travel demand data with socioeconomic variables
such as corridor population and employment. Other input, such
as skier visit data, was used to develop traffic projection models.
Other than the population and employment trends, no significant
mathematical relationships were established. These models also
provide details regarding travel demand under existing
infrastructure conditions.
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o Travel Market Model. A travel market model was developed to
represent a simplified link and node network, with the links
representing I-70 and the nodes representing primary production
and attraction areas. The model was simplified to an approximate
20-by-20 origin-destination person-trip table for three primary trip
purposes: home-based work trips, summer recreation-based trips,
and winter recreation-based trips. Forecasts for each type of trip
were then combined and applied to the simplified network to
estimate the percentage increases in traffic on the various major
segments of I-70.

¢ Computerized Travel Demand Models. Computerized travel
demand models prepared for Eagle County and the Denver Front
Range were used to establish additional forecasts for the years
2010 and 2015. Forecasts to the year 2020 were prepared using
straight-line extrapolation of the 2010 and 2015 forecasts. The
Eagle County model (TRANPLAN) is based on existing and
future land use projections. The DRCOG Regional Model contains
currently approved future land use projections (at the time of the
analysis) developed as part of the 2020 Transportation Plan and
Conformity Analysis.

e Mode or Route Choice Model. A more detailed mode or route
choice (or diversion) model was developed with origin-
destination (person-trips) input estimated from data collected on
intrastate, interstate, and even international trip patterns. Price
and travel time elasticities were reviewed to help calibrate a logic
choice model, in order to predict mode or route choice diversion
so that alternative transportation infrastructure options can be
analyzed. The model focuses on the potential mode shift to
transit, but the price and travel time elasticities of other
transportation options such as aviation and even Transportation
Systems Management (TSM) could be evaluated using this
technique, Quick-response models that simply compare travel
times between alternatives also were used to estimate the
diversion to alternate routes.

A detailed analysis of the forecasting process and results is contained
in the I-70 Mountain Corridor MIS: Mobility Evaluation Report (CH2M
HILL, et al., 1998b).

Baseline Average Annual Daily Traffic Forecasts

From the various approaches to forecasting travel demand patterns in
the I-70 corridor, a set of baseline AADT forecasts was prepared.
These forecasts, segmented by interchange location, are presented in
Appendix G of the I-70 Mountain Corridor MIS: Mobility Evaluation
Report (CH2M HILL, et al., 1998b). Figure 3.19 provides a graphical
summary of the highest AADT forecast by subarea. These forecasts
assume transportation infrastructure similar to existing conditions.

As indicated earlier, the I-70 MIS includes an analysis of the future
travel demand conditions expected under a typical 20-year
development scenario (or to the year 2020) and a 50-year growth
scenario (or to the year 2050). This long-range analysis is unique to
the I-70 MIS and was developed in response to the corridor residents’
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of the corridor, and the unique mobility challenges
presented by the impacts of weather conditions, and the
effects of the two tunnels are presented in the study.
The relationship between the travel demand and
capacity conditions in the corridor are also discussed.
The resulting analysis illustrates existing and future
mobility bottleneck areas. The future year scenario
serves as the basis for the “no-build” analysis.

Travel Demand Characteristics Summary

Travel patterns throughout the I-70 Mountain Corridor
are vastly different than those that occur under typical
urban conditions. Based on the data analyzed from the
three automatic traffic recorders (ATR) located along I-70
(at the No Name interchange at Glenwood Springs, the
Eisenhower Tunnel near Frisco, and the Genesee
interchange at Evergreen), definitive temporal peak
demands occur during the summer months (June to
September) along the I-70 Mountain Corridor.

and users’ desire to plan a 50-year transportation vision for their
communities.

The stakeholders in the corridor preferred the 50-year planning
horizon because it brought flexibility in the consideration of emerging
technologies, provided options not currently available, and
represented a plan less vulnerable to obsolescence over time.
Forecasts for 2050 were prepared by simple straight-line trend
extrapolation from the 2020 forecasts. The 2050 AADT forecasts are
also contained in Appendix G of the I-70 Mountain Corridor MIS:
Mobility Evaluation Report (CH2M HILL, et al., 1998b).

I-70 Needs Assessment

The previous assessments have summarized existing travel
conditions and potential travel demand forecasts along the 140-mile
segment of the I-70 corridor study area. The following discussion
summarizes existing traffic operations conditions in terms of Levels
of Service (LOS) and duration of congestion, as well as, the predicted
LOS and duration of congestion if no improvements are made in the
corridor. This analysis sets the stage for depicting the need for
improved travel conditions in the corridor, both now and in the
future.

The travel demand conditions of the I-70 Mountain Corridor are
unique in terms of the recreational nature of the peak travel demand.
Demand along the corridor fluctuates on a seasonal (summer versus
winter) basis, as well as a daily (weekday versus weekend) basis.
Addressing solutions to the peak summer weekend demands are
complex because of the nearly infinite set of possible origin-
destination pairs, whereas winter driving patterns exhibit more
consolidated origin-destination pairs. Additionally, the capacity of
I-70 is impaired further by poor weather conditions in winter. The
relationship between travel demand and the capacity characteristics

Due to heavy summer recreational use, peak month
(usually July or August) average daily traffic (ADT) is approximately
25 to 30 percent greater than the AADT traffic count at each ATR
location. In the winter peak month (typically December), ADT is
approximately equal to the AADT at each location. Nearly all of the
highest hourly volumes at each ATR location occurred from Friday to
Sunday or during a Monday holiday. Eastbound traffic on Sunday
afternoons typically represents the most concentrated peak demand
period. Directional peaking is usually more concentrated in the
winter, and thus, directional flow rates in the winter are comparable
to summer directional flow rates.

ATR data on the highest hourly volumes for the year at the
Eisenhower Tunnel typically show a dramatic, yet consistent, peaking
for the thirtieth highest hourly volume, with a significant drop
beyond that point. However, these data may reflect the capacity (or
constrained demand) of the tunnel rather than the true demand. The
thirtieth highest hours for the Genesee interchange decline more
gradually from their peaking. Some of the travel demand
characteristics for three sections of the I-70 corridor are described
below.

Western Section of the I-70 Corridor

The hourly traffic recorded at the No Name interchange (Glenwood
Springs) ranges from 13.4 percent of the AADT volume for the
twentieth highest hourly volume of the year to 12.6 percent for the
fiftieth highest hourly volume. Directional distribution (the volume of
traffic flowing in one direction versus the other during the peak hour,
as a percentage) varies from 65:35 to 50:50 for the same time periods.
Volume fluctuations at the No Name interchange exhibit relatively
flat fluctuation in hourly demand for both the weekend-day and
weekday, as compared to typical urban conditions where commuter
peaks in both the morning and evening tend to produce two distinct
“humps.”
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Central Section of the |-70 Corridor

The highest hourly volume of traffic at the Eisenhower Tunnel ranges
from 14.8 percent of the AADT volume for the twentieth highest hour
of the year to 13.6 percent for the fiftieth highest hourly volume.
Directional distribution varies from 70:30 to 60:40 for the same time
periods. The peak demand periods tend to be heavily favored in the
westbound direction in the morning and eastbound direction in the
evening, reflecting the surge of recreational traffic from Front Range
originations.

Eastern Section of the I-70 Corridor

The highest hourly volume of traffic at the Genesee interchange
ranges from 11.2 percent of the AADT volume for the twentieth
highest hour of the year to 10.6 percent for the fiftieth highest hourly
volume. Directional distribution varies from 65:35 to 50:50 for the
same time periods. The weekday hourly travel demand fluctuations
are more comparable to typical urban commuter travel peaks and
correspond to the typical morning and afternoon commuter peak
hour of travel, illustrating the suburban Denver commute
characteristics of the Genesee area. Weekend hourly travel demand
fluctuations are comparable to the recreational travel conditions at the
Eisenhower Tunnel.

Travel Demand Changes in the |-70 Corridor

Travel demand in the I-70 Mountain Corridor has grown at a
significant rate in certain sections of the corridor. Individual yearly
growth rates range from flat (or even negative) to 5 to 10 percent.

Although traffic volumes for the thirtieth highest volume hour have
increased, the absolute percentage of AADT during this hour has
actually been decreasing. This indicates that as traffic grows, daily
traffic volumes are being spread more evenly throughout the day and
even throughout the year as motorist avoid the most congested times.
The definitive peaking characteristics of the I-70 corridor are
flattening as traffic volumes increase.

For example, while peak-hour volumes at the Eisenhower Tunnel
have grown by more than 50 percent over the past 20 years, the
percentage of AADT that occurs during the peak hour has dropped
from 18 percent to 14 percent. This trend happens to a somewhat
lesser extent in urban corridors, where the highest hourly volume is
typically 9 to 10 percent of the AADT. In congested corridors, this
percentage is often projected to decrease to as low as 7 percent in the
future. It is expected that the design hour volume (DHV) percentage
of the AADT will decrease by at least 2 percentage points throughout
the corridor by the year 2020 as motorist continue to avoid peak hour
congestion. Depending on the future-year development scenario,
implementing various transportation system options such as
Transportation Systems Management (TSM) and Transportation
Demand Management (TDM) could reduce peak period travel
demand.

Mobility Challenges in the I-70 Corridor—System Capacity

Conditions that affect roadway capacity can be divided into two main
categories:

(1) traffic factors such as the percentage of large vehicles in the traffic
stream (the higher the number of large vehicles, the lower the
average speed and the lower the available capacity), lane
distribution, and other flow interruptions and conflicts. Trucks
move slower because of steep grades and impact traffic flow and
LOS.

(2) geometric and environmental factors such as lane width, lateral
clearance to objects (Drivers are more likely to alter driving
behavior by braking and reducing speeds when obstructions such
as tunnel walls are located close to the edge of a travel lane),
topography, pavement conditions (dry versus wet or icy),
visibility, and other weather conditions.

Of primary importance to the I-70 corridor system capacity are the
effects from topography, vehicle mix, weather conditions, and tunnel
impacts.

Tunnel Impacts

Some decrease in capacity is expected due to driver apprehension and
the unwillingness to pass through a tunnel at the same speed. A
literature review of studies indicates that the capacity of a tunnel
could be as much as 35 percent less than the corresponding capacity
of a similar travel lane condition upstream from the tunnel.

Data from the Automated Traffic Recorder at the Eisenhower Tunnel
indicate that the highest traffic volumes measured during the year
tend to “cap” at approximately 2,600 vehicles per hour. Given that the
tunnel is known to reach saturation at various times during the year
due to the need to add a reverse lane in one of the tunnel portals, this
volume of traffic appears to be a reasonable estimate of the tunnel
capacity for a two-lane section. Also, based on the I-70 West Corridor
Study, volumes measured at the twin tunnels would also indicate that
the maximum tunnel throughput was approximately 2,600 vehicles
per hour. While both locations provide different entrance/exit
horizontal/ vertical (grade) alignments, the tunnel throughput is
similar at each tunnel. Computing the two-lane tunnel capacity at
2,600 vehicles per hour represents a 26 percent decrease from the
calculated capacity of the two-lane freeway segments near the twin
tunnels. Therefore, the 2,600 vehicle-per-hour capacity, or 1,300
vehicles-per-hour-per-lane capacity, was used to simulate capacity
conditions at both the Eisenhower Tunnel and at the twin tunnels.

Weather Conditions

Trace precipitation reduces freeway capacity by about 8 percent. For
each 0.01 inches per hour increase in rainfall, a reduction in the
observed capacity was on the order of 0.6 percent. When the
precipitation fell as snow, a 2.8 percent decrease in capacity was
predicted for each 0.01 inches per hour of snow (water equivalent).
One study determined that the average capacity losses due to

pavement conditions were 7 percent, 18 percent, and 43 percent for
wet above freezing, wet below freezing, and packed snow,
respectively.

Although studies conclude that rain, and in particular snow and ice,
can have significant impacts to roadway capacities, traffic volumes
(in terms of demand, not capacity) measured during snow storms
have shown proportional decreases in demand, on the order of 12 to
50 percent, depending on the day or time of travel and the severity of
the storm. Thus, while the capacity of a freeway segment during poor
weather conditions can decrease substantially from dry pavement
conditions, the expected demand during adverse weather can also be
expected to witness a proportional decrease in volume. At the lower
end of the expected capacity reduction (8 percent), it is not likely that
weather conditions would deter actual demand. Therefore, similar to
the 1988 study of the I-70 corridor, an 8 percent reduction in the
capacity of the freeway system was analyzed to provide a sensitivity
analysis of the impact of poor pavement conditions on the expected
LOS. It was found that an 8 percent decrease in capacity had a range
from no to little impact on the LOS rating. In general, the LOS would
remain the same or would decrease by one LOS rating.

Traffic Operations Analysis

A thorough analysis of vehicle operating conditions in terms of
perceived LOS and duration of congestion was performed for the
freeway system within the study area. LOS ratings vary from the
most desirable (LOS A) to forced flow breakdown (LOS F). These six
LOS ratings, taken from the Highway Capacity Manual (HCM), are
illustrated in Figure 3.20. The photos do not represent the actual 1-70
corridor.

Mobility calculations are based on the peak-hour condition as defined
as the thirtieth highest hour conditions. This design hourly volume is
considered an “industry standard” for transportation planning
analysis in a rural condition.

The analysis of traffic operations was performed for the I-70 MIS
using the corridor analysis model Corridor Simulation Model
(CORSIM) and HCM methodologies. The CORSIM model uses
information regarding the number of lanes, grades, truck percentage,
and ramp locations to provide estimates of speed and delay along the
route. CORSIM also presents a visual simulation of traffic flow,
revealing locations of bottlenecks and capacity constraints. When
used in combination with the techniques of the HCM, estimates of
freeway LOS are available.

Existing (1995) Operating Conditions

Levels of service range from LOS D in the Edwards/ Avon/Vail areas
to LOS C at Frisco, but deteriorate to LOS E at the Eisenhower Tunnel
east to Idaho Springs. In the six-lane sections farther east, LOS

improves to LOS C during weekend travel periods. These conditions
are also consistent with observed traffic operations.
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LOS A

Note: These figures are not specific to I-70.
Source: 1994 Highway Capacity Manual

Figure 3.20
Freeway Level of Service Definitions
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Figure 3.21
Congestion Experienced from Eisenhower
Tunnel to Floyd Hill July 4th Weekend 1997
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Figure 3.21 presents an illustration of the congestion problems
experienced from the Bakerville area to the twin tunnels during peak
periods. Based on a speed study conducted during a summer Sunday
holiday peak hour time period in 1997, forced flow conditions occur
from approximately MP 220 to MP 244, immediately past the twin
tunnels. The initiation of congestion takes place largely due to the
queues caused by the eastbound entrance to I-70 at the U.S. 40
interchange when a surge of traffic, coming from U.S. 40 in the

Winter Park Fraser River Valley area, enters the I-70 traffic stream.
The I-70 traffic condition is worsened due to the restriction in
capacity at the twin tunnels. The spike in speed prior to the twin
tunnels is likely due to the unstable flow regime caused by the twin
tunnels bottleneck and the fact that some drivers in the queue divert
from I-70 through local streets in Idaho Springs only to reenter the
I-70 traffic stream immediately prior to the twin tunnels.

The segment of I-70 between the twin tunnels (just east of Idaho
Springs) and the U.S. 40 exit near Empire is the most critical in terms
of current traffic operations. As indicated earlier, the free-flow travel
time, or the travel time during non-congested conditions between the
main Vail interchange with I-70 to the C-470 interchange, a distance
of 84 miles, is approximately 90 minutes. In 1995, travel times for the
thirtieth highest hour of travel demand was approximately 115
minutes, a 25-minute or 28 percent increase in travel time from free-
flow conditions.

For the purpose of this study, congestion is defined as conditions
where the hourly demand is at least 80 percent of the calculated
freeway capacity. This percentage represents the minimum volume-
to-capacity ratio threshold between LOS D and LOS E for a four-lane
freeway. LOS D is typically considered to be the minimum acceptable
LOS in rural settings according to CDOT standards. LOSE is
considered to be the point where travel conditions can be highly
volatile and the level of comfort afforded the driver is extremely
poor. The existing (1995) duration of congested conditions is
estimated to be 120 hours annually at the Eisenhower Tunnel and

160 hours in Idaho Springs. Assuming that congested operations
occur on about 20 weekends each year (10 in summer and 10 in
winter), this translates to an average duration of 3 to 4 hours in the
peak direction on those days (Fridays and Sundays) when
congestion is experienced.

In addition to the LOS and congested period conditions explained
above, other existing deficiencies of the corridor are illustrated in
Figure 3.22,

Future (2020) Operating Conditions

Annual forecasts were developed to reflect the likely impacts of the
future year no-build scenario and to estimate the LOS and duration
of congested conditions. Under current conditions, the travel time
during the thirtieth highest hour of demand between the main Vail
interchange and the C-470 interchange is 1 hour and 55 minutes on
I-70. Under the future no-build scenario, the travel time during the
thirtieth highest hour of demand will increase dramatically to 3
hours and 5 minutes between the main Vail interchange and the
C-470 interchange in the year 2020. During the thirtieth highest hour,
operating speeds would range as low as 13 miles per hour (mph) at
the twin tunnels, with an average speed between Vail and C-470 of
about 30 to 35 mph. As expected, LOS also significantly deteriorates
under the 2020 no-build scenario. Levels of service range from D/E
in the Genesee area but deteriorate to F in the Idaho Springs area for
the majority of the corridor west to Avon and Vail. LOS improves to
LOS D between Frisco and Copper Mountain. Adequate LOS ratings
are provided from west of the Edwards area to Glenwood Springs.

In the year 2020, congestion is expected to affect travel on about 30
weekends annually. On these peak weekends, congested operation
could be expected to endure for 12 hours in the peak direction
(westbound Friday and eastbound Sunday). Traffic flow would be
operating at capacity during these times, limiting the throughput of
vehicles and creating queues at existing bottlenecks. Thus, even
though the forecast average daily traffic is expected to approximately
double by the year 2020, the duration of congested periods could
witness a dramatic increase by quadrupling to approximately 700
hours. In addition to the deteriorated LOS and congested period
durations, other deficiencies of the corridor that would be
exacerbated under the no-build scenario are highlighted in Figure
3.23.

Summary

The I-70 Mountain Corridor is the “life-line” of communities in the
corridor. As a major element of transport for people and goods, it is
the critical link to people and markets on the eastern and western
slopes. The impact of a potential four-fold increase in the duration of
traffic congestion resulting from general growth and the safety
problems associated with growth are a concern to the citizens of the
western slope and the State of Colorado as a whole. The lack of
preparedness of many drivers during bad weather compounds the
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{A} Glenwood Springs Interchange

(@) Eisenhower Tunnel Approaches
Circuitous connection through downtown area along S.H.82. -

Congestion routinely develops at tunnel approaches in response
to travel demand pattemns, slow-moving vehicle operation, and
(B) Eagle Airport Interchange adverse weather conditions.
- Indirect access route through Eagle on S.H.6 to airport.
}_-I) Georgetown Grade

Slow-moving vehicles operating on steep grades impede peak-

(C l
) Eagle Spur Interchange e maving v+

Seasonal delays at interchange ramp terminals.

—

EDJ Edwards-Avon Area (L) Fall River Interchange .
Seasonal delays for travel along S.H.6 and connections to I-70 Substandard ramp geometrics.
interchanges. — )

(J) West Idaho Springs Interchange
E) Vall Pass Substandard ramp tapers.
Slow-moving vehicles on long grades impede peak-hour iraffic o .
flow. (K) Idaho Springs Interchange

Substandard ramp tapers and weslbound weaving segments to

( F ) Wheeler Junction Interchange the east and west.

Insufficient ramp geometrics and tapers.

Figure 3.22
Existing Corridor Operating Deficiencies

Black |
Hawk .

(L) East Idaho Springs Interchange
Substandard ramp geometrics and tapers.

(M) Twin Tunnels
Congestion routinely develops at tunnel approaches in response
to weekend travel patterns.

(N) Clear Creek Canyon/U.S. 6 Interchange
Tight curves and left-side entrance/exil ramps reduce capacity in
this section.

(0) U.S. 40 to Floyd Hill
Insufficient number of mainline travel lanes to accommodate current
weekend travel demand.

(E) Genesee to Morrison Interchanges
Slow-moving vehicles operating on long grades impede peak-
period traffic flow.

problems caused by more congestion. Without
improvements in the [-70 infrastructure, continued
degradation would be expected, resulting in more travel
delays, more congestion, and a reduction in the economic
viability of the State of Colorado.

The problem is heightened considering that the primary
travel purpose along the corridor during peak travel times
is a form of discretionary travel. Unlike urban conditions
where travelers continue to make work trips, discretionary
travel trips may be eliminated, resulting in potential losses
in economic opportunity.

Based on new dollars in the state’s economy, tourism is
Colorado’s second largest industry and is estimated to
bring in more than $7 billion annually (Silverstein, 1992).
Colorado tourism depends on its natural resources to
attract visitors and relies heavily on easy access to outdoor
and resort destinations. Specifically, tourism experts
would agree that I-70 travel conditions are very influential
in bringing visitors to the Mountain Corridor. As a result,
Colorado must be able to provide adequate travel
resources to maintain and improve market share in ski,
touring, outdoor, and country resort vacations.
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(A) Glenwood Springs Interchange
= Congested operation along S.H. 82 through downtown area.

(B) Eagle Airport Interchange

- Increasing congestion on ramps and crossroad will require
interchange reconstruction and signalization. High volumes suggest
need for additional interchange to serve airport.

(€) Edwards Interchange
Growing ramp volumes will require widening and signalizing ramp
terminals.

(D) Avon Area
) Congested operations will develop at existing interchange. Relief
can be provided with new interchange connection to U.S. 6 at
Nottingham Ranch.

(E) vail Area .
High mainline volumes will require auxiliary lanes on 1-70 from
West Vail to main Vail interchanges.

Figure 3.23
Future (2020) Corridor Deficiencies
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(F) EastVail

(K)
Increasing ramp volumes at existing interchange suggest relief =
should be provided with a new interchange at U.S. 6.

(G) Wheeler Junction Interchange L)

= Increasing ramp volumes will aggravate substandard ramp -
geometrics.

(E) Frisco Interchange lﬁ;
Growing ramp volumes will require signalization. =

(1) pillorvSilverthome Interchange N)
Increasing ramp volumes will require ramp and signal revisions.

(J) Eisenhower Tunnel Approaches _
Severe congeslion will develop on long grades, from a combination 5))
of travel demand patlems, slow-moving vehicles, and traffic =
incidents.

Lakewood ™%

6,-) : E:'

Empire Junction Interchange
High connecling volumes at U.S. 40 will require interchange
revisions and improved treatment of local traffic.

Idaho Springs Interchanges
Growing ramp volumes will aggravate substandard ramp
geomelrics and inadequate weaving sections.

Twin Tunnels
Severe congestion will extend peak periods.

U.S. 40 to Floyd Hill
Insufficient number of travel lanes to serve fulure peak travel
demand.

Genesee to Morrison Interchanges
Growing mainline volumes will aggravale impacts of slow-moving
vehicles on long grades.
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SECTION 4

Alternative Development and Screening

The alternatives development and screening process was completed
within the framework of the Citizens” Workshop Committee (CWC).
The findings of this process were presented to the Oversight
Committee (OSC) resulting in a list of six strategies, or packages of
alternatives, for detailed evaluation. These procedures are presented
in the following narrative. Additional details on the development and
screening of alternatives are presented in the document I-70 Mountain
Corridor Major Investment Study: Definition and Screening of Conceptual
Alternatives (CH2M HILL, et al., 1997).

Alternative Development

As mentioned in Section 2, the initial listing of alternatives was
developed using the CWC process. The approach used to brainstorm
alternatives, refine the ideas, and package the ideas into conceptual
alternatives is presented below.

Brainstorming Process

The process for developing the long list of alternatives included four
steps:

e Step 1 — Develop a Functional Analysis Systems Technique
(FAST) diagram

e Step 2 — Brainstorm alternatives

e Step 3 — Organize the ideas

e Step 4 — Package the ideas into concepts for screening

Step 1—Develop a FAST Diagram

A FAST diagram is a tool that organizes the problem to be solved into
a series of basic functions, such as reduce congestion, change
behavior, reduce erosion, minimize visual impact, and so forth. The
basic functions serve as subject areas for group brainstorming. The
diagram structure addresses “how” each project function will solve a
problem as well as “why” the problem needs to be solved. As shown
in Figure 4.1, each of the basic functions shown on the FAST diagram
support the project mission and screening evaluation criteria
developed earlier in the CWC process.

Step 2—Brainstorm Alternatives

The workshop participants were divided into five breakout groups,
and each of the critical project functions was brainstormed
independently. All ideas were recorded, and judgment on any idea
was deferred.
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FAST Diagram
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Step 3—Organize the ldeas

The five breakout groups developed over 640 ideas that could be
used to satisfy portions of the Project Mission. After culling
redundant ideas, the remaining ideas were organized into a Master
List under the following categories:

Modal

No-Build Alternative

TSM/ITS Alternatives

TDM Alternatives

Non-Fixed Guideway Transit Alternatives
FGT Alternatives

Aviation Alternatives

Alternate Routes

Highway Alternatives

el B o L

Supplemental Features

1. Mitigations

2. Enhancements

3. Implementation Strategies
4. Land Use Planning

The intent of organizing the alternatives within a modal category was
to compare each idea to others within a mode. In this sense, the
preferred multimodal Vision would then be made up of the best mode
subcomponents.

Step 4—Package the Ideas into Concepts for Screening

Many of the ideas from the master brainstorm list were not stand-
alone alternatives, but represented features, characteristics, and goals
that were important to include in the mobility solutions. These ideas

were packaged in such a way that all were incorporated into the final
conceptual alternatives. As a result, the alternatives presented in
Table 4-1 were carried forward to the screening evaluation. Figure 4.2
presents an example of how the brainstormed ideas were refined to
develop alternatives. (More detail on this process can be obtained
from review of the document I-70 Mountain Corridor Major Investment
Study: Definition and Screening of Conceptual Alternatives [CH2M HILL,
etal., 1997].)

TABLE 4-1
Alternatives for Screening

No-Build Alternative

e  No-Build (NB)—Existing infrastructure plus committed projects

Non-Fixed Guideway Alternatives

The Process

For the purposes of organizing the ideas developed at the
workshop, three steps were undertaken:

« Develop a master list of ideas
» Listideas that represent features, characteristics, and goals
» Develop alternalives for screening

Features,
Characteristics, and
Goals

» Tunnels

Master List for Alternate Routes

an alternate route)

Figure 4.2
Example of the Idea Refinement Process

* Altemalives for crossing the mountains
« Alternative inirastate travel

Workshop Idea Alternative in Workshop ldea Alternative in
which itis which it is
Incorporated incorporated
* More routes other than |-70
- Moffat Tunnel/Rollins Pass ) .
- Bailey to Breckenridge -AR-2 * New tunnel from Bakerville to Silverthorne FG-1 High-
-U.S. 285 - AR-1 Speed
- U.S. 24 to Breckenridge -AR-1 Rail with
- U.S. 34 from Fort Collins/Loveland -AR-2 Tunneling
o Alternalive intrastate travel ALL » Moffat Tunnel/Rollins Pass AR-1,3
» Alternative trucking routes AR-2,3 + Boulder to Winter Park AR-1,3
» Tunnels on alternative routes ALL + Bailey to Breckenridge AR-2,3
« Alternate route from Ciz of AR-2,3 + Alternative intrastate travel Feature
Loveland to Winter Pa .
« Alternate route avoids I-70 from AR-1,3 Alternatives
» From Empire to Winter Park- AR-2.3 Denver to Wolcott
Berthoud Tunnel m Travel lane improvements to routes south
» Alternate truck routes (1-80) AR-4 of I-70
« Alternate route avoids I-70 from AR-2.3
Denver to Wolcott + S.H. 285 AR-2,3
: X3 Travel lane improvements to routes north
= Alternate truck routes (I-80) AR-23.4 » Colorado Springs to Vail AR-23 i of I-70
» Utilize corridor from Colorado AR-1,3 « Fort Collins to Steamboat AR-1,3
Springs to the mountain resoris m Travel lane improvements to routes nerth
SH.24 » Alternate truck routes AR-4 and south of I-70, a combination of the
best of north and south routes
« New connection to existing railinto  FG Transit + Tunnels in general ALL
1-70 at Dillon
+ Henderson Mine AR-1,3
+ Alternate routes
- Henderson Mine AR-2,3 e SH. 24 AR-1,3
- Grand County AR-2,3
-S.H. 285 AR-13 * SH.72 AR-1,3
-SH.24 AR-1,3
- Loveland Pass (improve as AR-1,3

e Non-Fixed Guideway (NFG) 1—Enhanced bus/van service limited to
improvements to existing services and incentives to use these services

» NFG 2—High-speed bus/van service with dedicated peak-hour busway
constructed from Floyd Hill to Frisco

Fixed-Guideway Alternatives

¢ Fixed-Guideway (FG) 1—High-speed rail line, West Denver to Vail with a
tunnel alignment

e FG 2—Local service rail line with minimal tunneling, West Denver to Vail

» FG 3—Emerging/innovative FGT, West Denver to Vail

e FG 4—Winter Park Ski Train with extension from State Bridge to I-70

Aviation Alternatives

e  Aviation (A) 1—New airports in Summit and/or Park County

e A 2—Heliport/STOL facilities

e A 3—Existing aviation facilities improvements

e A4—Aviation systems management and subsidy consideration

Alternate Routes

e Alternate Routes (AR) 1—Travel lane improvements to routes north of I-70

e AR 2—Travel lane improvements to routes south of I-70

e AR 3—Travel lane improvements to routes north and south of I-70

» AR 4—Travel lane improvements to U.S. 287

Highway Alternatives

¢  Highway (HY) 1—One lane added to I-70 using a rural standard section from
Floyd Hill to Eagle/third bore at Eisenhower Tunnel

e HY 2—One lane added to I-70 with an urban standards section from Floyd
Hill to Eagle/third bore at Eisenhower Tunnel

e HY 3—High-tech platform: signage and movable barriers from Floyd Hill to
Edwards/no Eisenhower Tunnel improvements

e HY 4—One lane added on I-70 within the guard rail at selected locations/no
Eisenhower Tunnel improvements
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Screening of Alternatives

As discussed in Section 2, the screening of conceptual alternatives
was conducted at Workshop No. 4 by the CWC. The workshop
focus was limited to the 18 long-term or Vision alternatives:

No-Build Alternative

Two Non-Fixed Guideway Transit Alternatives
Four Fixed-Guideway Transit Alternatives
Four Aviation Alternatives

Four Alternate Route Alternatives

Four Highway Alternatives

Prior to the workshop, the consultant team prepared and
distributed an evaluation mailer to the CWC mailing list. This
document provided the attendees with the basic environmental and
engineering information needed to assess the relative

considerations associated with each of the 18 alternatives. The intent
of the workshop was to eliminate the unacceptable long-term Vision
alternatives within each mode. Although the goal was to identify at
least one acceptable alternative within each mode, there were no
limitations placed on eliminating all alternatives within a mode.
Figure 4.3 presents an example of this process.

To simplify the workshop agenda, TSM/TDM alternatives were not
included in the workshop evaluation. The TSM/TDM alternatives
received public input at two open houses the following week.

TSM/TDM alternatives, because of their purpose “to relieve
congestion and reduce demand,” are options that cannot be
eliminated. CDOT must have these options available as tools to
maintain the roadway efficiency.

Fixed Guideway Alternative 1

High Speed Rail Line with Significant Tunneling

This a%emnative assumes a high spesd ral Ene with significant tunreing. This atemative atlemp's to maintain grades that do not excesd 2 to 3 percent. it may, however, ba necessary to exceed
this standard at sefect locations. This aemativa includas a long segment whera the alignment lzaves the 1-70 right-of-way in a tunnal aignment. It also inciudes long tunnels within the |70

right-of-way.
Transit Facility Characteristics

+  Three major tunnets are proposed. Tunnel #1 starts at Floyd's HAl, leaving the I-70 afgnment and retuming to I-70 near ma marker #225 (near S3ver Puma). Tunned length is 18 mies.

Tunnel #2 crosses under the Continental Divide (9 miss) Turinel £3 crosses under Vail Pass (9 mPas).
s Asing's track afignment is assumed with passing sidings at selact locations.
«  Frisco is a possibla intermadiate end-of-Fina and Val West is the proposed final end-of-ne.
¢ Proposed station locations are as follows:
Denver Infl. Airport Frisco

Denver Uréon Statioin Copper Mountain
West Deaver (C470) Vall East
SR 103daho Springs Vai West

SiverthomeDion
s This atemative assumes use of existing ratroad and highway rights-of-way in the Denver area.

s This a¥ema%ve assumes separata commuster ral senvice in Piddn, Garficld and Eagle Countes, connecting Aspen, Glemwood Springs, Eagle, Avon, Minturn, Leadv®a, and West Vai.

Prefiminary estimates of aignment features between C-470 and West Vai are as foflows:
At-Grads - 15 mies
Aedal - 35 mdas
Turnel - 36 miles
»  Disturts 500-550 acres of right-of-way

Transit Service Characteristics

»  Assumes existing high speed rail technology with maximum speeds of 80 to 125 mph. Average operating speeds shoud ba over 60 mph.
CDOT Sii Express and Intermountain bus senvice, as proposed in other atematives, are efiminated.

o Improve local bus service to cornect to the new ral stations. This incudes new local bus senvica in Clear Creek County.

t . mmmm  Proposed Ral Algrment

Figure 4.3 L@ rermsein
Example of Screening ..
Warksheet.

RegioSprinter DMU

Elevated Transit in Existing Median

where Median is Greater than 22 Feet ——

Your
Screening Criteria Evaluation Your Questions

Environmental

Community Values

Mobility/Safety

Conslructibility in Phases

m Most Positive/Benefit
(LAl T T 1)

| Least Positive/Disbenefit

I-70 Mountain Corridor
Major Investment Study

Screening Criteria

The screening evaluation was based on the criteria developed by the
CWC in Workshop No. 2, as described in Section 3. Table 4-2 presents
the screening criteria.

TABLE 4-2
Screening Criteria

Criteria Measurement

Environmental Impact

1. Overall construction impact Total acres disturbed

2. Irresolvable impacts e Permanent loss of habitat

¢ Impacts on T&E species

e |mpacts on wilderness areas; wild and
scenic rivers

Community Values

1. Land use ¢ Opposes local land use goals,
comprehensive plans

2. Visual e Severe impact due to mass/scale

3. Character ¢ |mpacts on historic districts

Safety/Mobility

1. Safe movement of people and goods ¢ Travel time between major origin-
destination (OD) pairs

¢ Congestion relief on I-70

Financing

1. Ease in financial implementation * Provides mobility options

» Accommodates phased construction

¢ Results in viable construction segments

Results of the Screening-Level Evaluation

The screening-level alternatives recommended for detailed evaluation
by the CWC are presented in Table 4-3. A narrative supporting the
disposition of each alternative within each modal category follows.

No-Build/Committed Projects

This alternative was carried forward based on MIS guidance and
NEPA requirements. However, there was little public support for an
NB alternative.

TSM/TDM Alternatives

Federal guidelines for the MIS process suggest that a TSM alternative
be carried forward to detailed evaluation. The TSM/TDM package
received very few comments during the public open houses. The
general consensus is that CDOT will need to provide the
improvements needed to maintain the operation of I-70. The only
TSM element eliminated at screening was congestion pricing.
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TABLE 4-3
Results of Alternative Screening

Disposition of Alternatives

Description Disposition Comments
No-Build Alternative
No-Build (NB)-Existing Infrastructure plus Includes all committed highway, transit, and aviation projects. Advanced Required for NEPA considerations.
committed projects
TDM Alternatives
Includes highway build elements, bus transit, Build elements include 38 miles of highway improvements, improvements to 12 interchanges, and 2 new Advanced Provides many Early Action improvements that are well supported by the public. Also, TSM/TDM is
aviation, operational improvements, and travel interchanges. required for detailed evaluation to fulfill MIS guidance.
demand management
Non-Fixed Guideway Alternatives
Non-Fixed Guideway (NFG) 1-Enhanced bus/van | Includes new transit centers; queue jump bypass lanes at Eisenhower Tunnel; expansion of Ski Express, Advanced Will be included in TSM package.
service Intermountain, and local bus services.
NFG 2-High-speed bus/van service with Includes a one-lane reversible busway from Floyd Hill to Frisco coupled with a significant increase in bus service Advanced Additional alternative recommended by the OSC.
dedicated peak-hour busway over NFG 1.
Fixed-Guideway Alternatives I
Fixed-Guideway (FG) 1-High-speed rail line with High-speed electrified rail technology with approximately 40 miles of funnel to restrict grades to <3 %. Alignment Dropped from further Environmental concerns regarding extensive tunneling.
a tunnel alignment runs from C-470 to Vail with stops at all communities along I-70. evaluation

FG 2-Local service rail line with minimal
tunneling

Conventional diesel rail technology without tunnels requiring rack & pinion technology to climb grades; minimal
tunneling; alignment from C-470 to Vail. Slow travel speeds due to rack technology and steep grades.

Dropped from further
evaluation

Service too slow to be competitive.

FG 3-Emerging/innovative FGT

Assumes the same alignment as FG 2 but with high-speed (emerging or innovative) technology that can negotiate
grades with minimal tunneling. A technology is not defined but will be procured via a performance specification.

Advanced

Expanded to include all technologies.

FG 4-Winter Park Ski Train with Extension from
State Bridge to I-70

Assumes the expansion of the "Ski Train" route through Meffat Tunnel on existing SPRR track with construction of
new track from State Bridge to I-70. Alignment goes from Denver Union Station to Wolcott and on to Vail.

Dropped from further
evaluation

Considered to have little benefit to the corridor.

Aviation Alternatives

Aviation (A) 1-New airports in Summit and/or
Park County

Provides an entirely new airport(s) at appropriate locations, allowing access to the national air system and
potential all-weather capability. All new terminal, airfield, and landside facilities.

Dropped from further
evaluation

Environmental concerns/lack of public support.

A 2-Heliport/STOL facilities Provides new or revamped aviation facilities for use by vertical flight aircraft (e.qg., rotocraft, tiltrotor, tilt-wing, etc.) Dropped from further Environmental concerns/lack of public support.
aircraft. evaluation

A 3-Improve existing aviation facilities Includes improvements to the Aspen, Eagle, Grand Junction, Montrose, and Hayden airports over the next 10 Advanced Will be included in TSM package.
years.

A 4-Aviation systems management and subsidy Includes scheduling techniques combining two or more destination markets on the same flight and the use of seat  Advanced Will be included in TSM package.

consideration

guarantees or subsidies to encourage air travel.

Alternate Routes

Alternate Routes (AR) 1-Travel lane
improvements to routes south of 1-70

Improves all major routes south of I-70, including U.S. 24, U.S. 285, and S.H. 9. Major improvements include
widening, new tunnels to shorten travel times, and safety improvements.

Dropped from further
evaluation

Will be recommended to statewide planning.

AR 2-Travel lane improvements to routes north of
I-70

Improves all major routes north of I-70 including S.H. 14, S.H. 131, S.H. 9, S.H. 72, S.H. 93, S.H. 119, and
U.S. 40. Major improvements include highway widening, new tunnels to shorten travel times, and safety
improvements.

Dropped from further
evaluation

Will be recommended to statewide planning.

AR 3-Travel lane improvements to routes north Includes all improvements stated above for ARs 1 and 2. Dropped from further Will be recommended to statewide planning.
and south of I-70 evaluation
Highway Alternatives
Highway (HY) 1-One lane added each direction Uses a “Rural Standard Section,” with a footprint that varies from 168 to 192 feet, from Floyd Hill to Eagle Dropped from further Environmental concerns.
to I-70/third bore at Eisenhower Tunnel (120 miles), and a third bore at Eisenhower Tunnel. evaluation
HY 2- One lane added to |I-70 with an urban Same as HY1 but assumes urban standard resulting in average footprint of 138 feet. Advanced Combined with HY 4 Alternative.

standards section/third bore at Eisenhower
Tunnel

HY 3-High-Tech Platform: Signage and movable
barriers for 100 miles/third bore at Eisenhower
Tunnel

Use signing technology and movable barriers to maximize highway capacity and reverse traffic flow. Will increase
the highway footprint by about 20 feet.

Dropped from further
evaluation

Dropped in favor of HY 4 Alternative.

HY 4-One lane added on I-70 within the guard Uses double decking and/or “Glenwood Canyon-type” design to minimize impacts and keep the improvements to Advanced Combined with HY 2 Alternative.
rail at selected locations/no additional within the guardrail, for essentially no increase in the highway footprint. Capacity increases are provided only for
Eisenhower Tunnel bore the most congested segments, approximately 43 miles, including 14 miles from Floyd Hill to U.S. 40, 5 miles from
Silverthorne to Frisco, 4 miles from West Vail to Dowd Junction, and 20 miles of slow moving vehicle lanes on
steep grades.
Fixed Guideway Transit with Selected Highway Provides a combination of FG 3 plus HY 4. Advanced This compromise alternative was suggested by the OSC.

Improvements
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It is anticipated that elements within the TSM/TDM package will be
refined through the public involvement and the design and
environmental approval processes.

Non-Fixed Guideway Alternatives

These alternatives generally received favorable ratings for community
values and environment by the public. Nonetheless, the CWC
indicated a strong preference for rail transit over bus transit.

NFG 1, improvements to existing bus systems, was endorsed as a part
of the TSM strategy. It was recommended that this concept be carried
forward for detailed evaluation. This option falls within the public’s
acceptable limits for the community values, environmental, and
safety/mobility criteria. Conversely, it was not considered as a stand-
alone, long-term solution to the corridor’s mobility problems. It was
felt to be appropriate as part of a short-term strategy for
implementing one of the Vision alternatives.

NFG 2, bus improvements with a dedicated busway from Floyd Hill
to Frisco, was not strongly supported by the CWC due to its similarity
to highway widening and concerns regarding its construction impact.
This option would require widening the highway platform by 30 to
40 feet, as well as extensive highway reconstruction from the I-70/
C-470 interchange to Frisco. There were also concerns that the effort
placed on implementing NFG 2 would detract from, and compete
with, the implementation of a rail transit alternative.

Although the CWC exhibited concerns with advancing NFG 2, the
OSC felt that it should be carried forward to provide a comparison to
an FG alternative(s).

Fixed-Guideway Alternatives

FG 1, 2, and 3 all involved construction of a new rail system from
West Denver to Vail. FG4 involved improving passenger service from
Denver Union Terminal to Winter Park following the SPRR alignment
with construction of new track from Wolcott to Vail.

From the public’s standpoint, an FG system needs to provide both
local service and fast travel times. The CWC felt that FG 3, emerging/
innovative technology, would provide both of these features. There is
also the belief that emerging technologies can be tailored to the
mountain environment more effectively than can conventional
technologies, resulting in fewer and more manageable construction
impacts. FG 3 was thus the preferred alternative of the CWC.

FG 1, high-speed rail with tunnels, was weakly supported due to
construction impacts from extensive tunneling. There was also the
concern that it would not provide local service to Idaho Springs or
Silver Plume due to the fact that the system would pass under these
cities in a tunnel.

FG 2, local service with minimal tunneling, was considered to have
travel times that are too slow (travel speeds of 20 mph up steep

grades) due to the requirement for rack and pinion drive technology,
which is needed to handle the steep grades. Further, there was less
public support for conventional technology as compared to
innovative and emerging technology. Diesel Multiple Unit (DMU)
and/or diesel-powered commuter rail technologies, as originally
suggested by FG 2, were considered impractical for use in the I-70
Mountain Corridor due to their inability to negotiate the prolonged
steep grades.

As a result, the use of DMU and other diesel technologies were not
evaluated further. It was concluded that negotiation of the steep
mountain grades would require the improved power-to-weight ratios
provided by electrified vehicles. Any future connection to the Gold
Line or the Air Train systems, which are both slated to use diesel
technology, from the mountains is anticipated to require
electrification of the track and possibly the addition of a second
parallel track. If an emerging or innovative technology is
implemented for the I-70 Mountain Corridor, alternate and parallel
guideways will probably need to be considered.

Lastly, FG 4, Winter Park Ski Train alignment, was not received well
due to the fact that the alignment does not directly serve the I-70
corridor communities. Further, operation of the system at high speed
is not compatible with the existing freight operation.

Aviation Alternatives

Alternatives involving the construction of new airports, A1 and A 2,
were not supported by the CWC due to environmental impacts such
as noise and loss of wildlife habitat. However, the participants did
support A 3, improvements to existing airports, and A 4,
improvements to existing airport operations. It was determined that
A 3 and A 4 should be incorporated into the TSM/TDM package for
detailed evaluation.

Alternate Routes

The CWC generally felt that alternate routes should be incorporated
as part of CDOT's future statewide planning effort and not analyzed
as part of the I-70 Mountain Corridor MIS. Some of these alternative
routes did offer some potential diversion of traffic; however, they did
not offer the best solution to the I-70 corridor. Local entities and
communities along these alternate routes were concerned and it was
determined that a separate process was necessary to evaluate these
routes.

Highway Alternatives

None of the highway alternatives received strong support by the
CWC due to impacts on community values and the environment. In
fact, many of the CWC felt that no highway alternatives should be
carried forward to detailed evaluation. However, there was limited
support for developing an environmentally sensitive highway
alternative that combined the best characteristics of HY 2 and HY 4

(that is, the use of minimal platform width [the “smart widening”
concept] with mitigations such as “Glenwood Canyon-type” design
techniques through Idaho Springs, Georgetown Hill, and other
environmentally sensitive areas).

The OSC supported carrying forward a highway alternative that
followed the guidelines suggested by the CWC.

Additionally, there was concern on the part of the OSC that highway
improvements would not be implementable unless fixed guideway
transit was included as part of the long-term vision. Thus, it was
suggested that an alternative be carried into detailed evaluation that
incorporated highway widening, with FGT in areas where traffic
volumes warrant these improvements.

Supplemental Features

Mitigations, Enhancements, Implementation Strategies, and Land Use
Planning ideas developed by the public were all carried forward to
the detailed evaluation phase.

A summary of the final alternatives recommended for detailed
evaluation is presented below.

Alternative Strategies Recommended for
Detailed Evaluation

Based on the input received from the CWC and the OSC, the
following alternative strategies (defined as strategies since each
represents a package of improvements) were recommended for
detailed evaluation:

No-Build — Currently Committed Projects Only
TSM/TDM Package

Bus/HOV Lanes

FGT

Highway Widening

FGT with Addition of Highway Lanes in Select Locations

e @ o © o o

It is important to note that all of the “build” strategies incorporated
the TSM/TDM alternative. A description and evaluation of the
detailed evaluation strategies are presented in Sections 5 and 6,
respectively.
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SECTION 5

Description of Strategies Recommended
for Detailed Evaluation

This section presents a description of the six strategies recommended
for further study by the CWC and OSC. Full documentation of the
detailed evaluation of alternatives for the I-70 Mountain Corridor is
included in the report entitled I-70 Mountain Corridor Major Investment
Study: Detailed Evaluation Report (CH2M HILL, et al., 1998a).

The six strategies represent a broad range of mobility options that
were used to test the values of the affected public and stakeholders in
the I-70 Mountain Corridor. The strategies range from constructing
nothing beyond currently committed projects, the NB Strategy, to five
build programs that stress either transit or highway improvements.

The TSM/TDM Strategy calls for improving existing infrastructure so
that it functions better during periods of peak weekend congestion.
This requires modifications to I-70 such as improvements to
congestion in Clear Creek County and slow-moving vehicle lanes in
areas of steep grades. It also includes operational improvements, such
as higher levels of maintenance and the provision of real-time
information to drivers, and improvements to existing airports and
bus service. Measures to change behavior are also part of this
strategy. Variations of the TSM/TDM Strategy are included as an
element in all of the five remaining “build” strategies.

The Bus/HOV Strategy adds additional lanes to I-70 from Floyd Hill
to Eagle, Colorado, a distance of 99 miles. The new lanes would be
dedicated to buses, vans, and other high (more than three persons)
occupancy vehicles (HOV). The strategy would also provide
improved bus service for skiers, and regional and local travelers.

The FGT Strategy includes construction of a new transit system from
West Metro Denver to Glenwood Springs. High-speed technology is
assumed from West Metro Denver to Vail. Commuter rail technology
is assumed from Vail to Glenwood Springs.

The FGT/SHI Strategy is the same as the FGT Strategy but also
incorporates adding a lane in each direction to I-70 from Floyd Hill to
U.S. 40 near Empire, from Silverthorne to Frisco, and from West Vail
to Avon. Additionally, slow-moving vehicle lanes are proposed at
Georgetown Hill, the eastern approach to Eisenhower Tunnel, and
over Vail Pass.

The HY Strategy adds a lane in each direction to I-70 from Floyd Hill
to the Town of Eagle, a distance of 99 miles. It also includes the same
bus service improvements as called for with the TSM/TDM Strategy.

The following sections provide a more detailed description of the six
strategies.

No-Build (NB) Strategy

The NB Strategy adds no additional capacity to the I-70 Corridor
beyond that which is already funded and programmed in each
region’s State Transportation Improvement Program (STIP). The NB
Strategy assumes completion of the projects within the STIP but no
new construction beyond the STIP. Additionally, the NB Strategy
assumes currently planned transit and aviation projects in the study
area.

I-70 Improvements

At the time of the detailed evaluation (December 1997), the currently
committed projects for I-70 included those shown in Table 5-1.

TABLE 51
Committed I-70 Projects
Mile Type of Fiscal Year*
[Region| Post Miles Improvement Description 1997 1998 1999 2000-2002
1 208 6.1 Auxiliary East of U.S. 6 (Dillon)
Development to tunnel; Straight
Creek Water Quality
Improvements $432 $70 $385 $525
1 190 543 |Reconslruction 1-70 west of Floyd Hill
{o Vail Pass $200 [$5500 | $4,000
3 116.4 22 Surface Treatment | East of Glenwood
Springs $1,300
3 161.1 7.5 |Surface Trealment | Avon eastand west $3,200
1 205.6 8.1 Surface Treatment | Eisenhower Tunnel
west $2,000
1 2058 | 31.2 |Surface Trealment | Georgetown east $2,000

[* All costs in thousands

Transit

All elements of the adopted Transportation Development Plan’s
(TDP) Five-Year Capital Improvement Programs for the Summit
Stage, the Roaring Fork Transit Agency, the Eagle County Regional
Transportation Authority, Town of Vail Transit, Avon/Beaver Creek
Transit, and the Regional Transit District are included.

Aviation

Five commercial airports are identified in the NB Strategy. Airports at
Aspen, Eagle, Hayden, Grand Junction, and Montrose service the air
passenger needs in this area. Their respective capital program costs
are listed in Table 5-2.

TABLE 5-2
Airport Capital Program Costs
Airport Total Cost Fiscal Years

Aspen-Pitkin County Airport (ASE) $23,202,240 1993-2003
Eagle County Regional Airport (EGE) $50,061,982 1996-2007
Grand Junction-Walker Field (GJT) $15,954,330 1994-2005
Montrose Regional Airport (MTJ) $17,196,231 1995-2003
Yampa Valley Regional Airport (HDN) $16,808,063 1994-2003

All of the projects and costs included within these requests are currently included in the National
Plan of Integrated Airport Systems (NPIAS). Some have also been included in the FAA's capital

improvement program.

Supporting commercial service airports are located at Gunnison,
Kremmling, and Rifle. These airports also provide prospects for
meeting long-term passenger needs.

TSM/TDM Strategy

The TSM/TDM Strategy focuses on improvements to the operational
efficiency of the existing I-70 facility and manages travel demands
among the various modes. The TSM measures fall into six major
categories:

1. Build Elements
2. Aviation Elements
3. Operational Elements

4, Travel Demand Management
5. TSM Transit Elements
6. Bicycle and Pedestrian Paths

The TSM/TDM Strategy can be implemented as a stand-alone
alternative, or selected measures can be integrated into other
strategies. For the I-70 Mountain Corridor, all of the five build
strategies include about the same TSM/TDM actions.

TSM Build Elements

Highway Improvements. The following highway improvements have
been identified as part of the TSM Build Strategy. (See Figure 5.1.)

e Flex Lanes — Fourteen and one-half miles of flex lanes are
proposed from Floyd Hill to U.S. 40 by improving outside
shoulders to allow them to be used as travel lanes during peak
traffic usage.

* Geometric Improvements at Existing Bottlenecks — This is to
include modifications of the twin tunnels east of Idaho Springs to
improve traffic flow. Additionally, existing sharp curves will
receive alignment “smoothing” from the twin tunnels to the
interchange with S.H. 6 to improve the current design speed of 50
to 55 mph to 60 to 65 mph.
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e Proposed Interchange Improvements
—-S.H. 6/S.H. 24 (MP 171) — Wheeler Junction (MP 196)

— West Frisco (MP 201) — Frisco (MP 204)
—-S.H.9/U.S. 6 (MP 206) — Fall River Road (MP 238)
— West Idaho Springs (MP 239) —13th Avenue (MP 240)

— Hidden Valley (MP 243) —U.S. 6 (MP 244)

e Interchange Reconfiguration/Reconstruction
—U.S. 40 (MP 232) (New interchange with frontage road
alignment)
— East Idaho Springs (MP 241) (Full movement tight diamond)

e New Interchanges
— Eagle County Airport Access (MP 143) (Full movement
diamond)
— Nottingham Road (MP 168) (Full movement diamond)
— East Avon (MP 169) (Half diamond to the east)

o Frontage Road Improvements and Systems Enhancements
— Widening of S.H. 6 to four lanes from Squaw Creek Road to East
Avon (MP 169) (9 miles) with geometric enhancements to
approximately 20 at-grade intersections, plus the addition of
4 miles of continuous 1-70 acceleration and deceleration (A/D)
lanes from East Avon to West Vail

o Intermittent Slow-Moving Vehicle-Climbing/Descending
Lanes — 20 miles of slow-moving vehicle lanes at the following
locations:

— 14 miles over Vail Pass
— 2 miles on the east approach to Eisenhower Tunnel
— 4 miles at Georgetown Hill from Silver Plume to Georgetown

o Safety Improvements including the construction of snow slide
mitigation on West Vail Pass and at Seven Sisters

Aviation Elements

As part of this strategy, aviation improvements are proposed at all
airports along the corridor to promote passenger and cargo air
service. Five airports currently offer the majority of passenger and air
cargo services along the I-70 corridor. These airports will continue to
provide for significant passenger and air cargo services over the next
20 years. These airports are Aspen, Eagle County, Grand Junction,
Montrose, and Steamboat Springs/Hayden. The total costs estimated
for airport improvements over the next 10 years at these airports is
estimated at $123 million. A large portion of these funds could come
from FAA sources. Additionally, facilities at Garfield County Airport,
Gunnison County Airport, Kremmling-McElroy Field, and Telluride
Regional Airport currently have or could support potential passenger
and air cargo service to meet the additional needs of air travelers in
the vicinity of the I-70 corridor. Each of these nine airports will
require continued planning and support from local and state
government to maintain their viability and service potential into the
future.
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Operational Improvements

The following operational improvements are included in the TSM
Strategy:

e Intelligent Transportation (ITS) Program —including a broad
range of driver information and communications improvements
using advanced technology. This could range from variable
message signage that improves driver information to the use of
ramp metering in Clear Creek County (or other locations based on
more detailed analysis) at locations susceptible to peak hour
surges in I-70 entrance ramp traffic.

e Incident Management Program — adding remote surveillance
cameras for improved incident detection; developing an incident
management plan; outfitting vehicles with probes to provide real-
time speed and travel estimates; installing remote detection
systems for ice/ wind/avalanche; evaluating MAYDAY
operations for in-vehicle signaling from stranded vehicles;
expanding highway advisory radio and variable message
systems; and instituting an emergency services district program to
fund local programs.

e Truck Operations Plan—including expanded chainup areas;
expanded truck emergency operations with additional tow and
push capabilities; minimum left lane speeds; Georgetown gusty

wind sensor/variable message signage; more aggressive use of
chains for icy/snow conditions; and expanded automated port-of-
entry/ weigh-in-motion programs.

* Expanded Maintenance Program —including improvements in
pavement marking materials, installation of advanced pavement
delineation devices, lighting at select locations, improved snow
removal, more use of grooved pavements, and improved signing
and reflectorization.

TDM Strategies

TDM strategies are directed toward reducing the demand for vehicle
travel and increasing vehicle occupancies, providing incentives and
support facilities for alternative modes of travel, managing parking,
and implementing tolls. A number of these measures seek to change
personal travel behavior as a means of making efficient use of the
transportation infrastructure. Other actions focus on shifting trips
away from peak periods.

The proposed TDM elements include:

e Measures to change behavior include greater marketing of shuttle
services, carpool matching services, preferential parking for
carpools, and subsidies for transit passes.
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e Operational options for the management of the flexlanes shall be
included and evaluated for their benefit in changing demand
patterns and encouraging an increase in HOV usage. Such options
include, but are not limited to, HOV designations or High
Occupancy Toll (HOT) lanes.

¢ Intermodal Transfer Centers at Cold Spring park-n-Ride, West
Metro, Idaho Springs, Empire Junction, Silverthorne, Frisco, Vail,
Avon, Eagle, Eagle County Airport, and Glenwood Springs.

e Parking management program to control the number, location
and pricing of available parking spaces.

e Access management to control the spacing and design of highway
interchanges.

e Congestion pricing where tolls would be charged during peak
periods on I-70; tolls would be waived for vehicles with more
than three occupants.

TSM Transit Elements

The TSM transit elements include expansion of four major existing
systems:

1. Intermountain Bus Service
2. Skier Express Service

3. Local Bus Service

4. Private Shuttle Service

A key element of the TSM Alternative’s transit strategy is the
introduction of new intercity, intermountain bus service from Denver
to Glenwood Springs. The new intermountain bus service would
begin in downtown Denver and would include a stop at the Regional
Transportation District’s (RTD) Cold Spring park-n-Ride to provide
passengers from the intermountain bus line with access to numerous
RTD bus routes and eventually to RTD’s West Corridor light rapid
transit (LRT) line.

As previously noted in this report, Greyhound currently provides
limited intercity service in the corridor. The intercity bus service
proposed in this alternative differs from existing Greyhound service
with respect to more frequent stops (Greyhound currently stops at
four cities in the corridor) and more frequent service (Greyhound
currently makes five round trips per day). This new bus service
would also be integrated with the schedules of local transit service
providers.

The Skier Express service provides direct bus service from Denver
area park-n-Rides to the mountain resorts. Three Denver area
locations are proposed: Stapleton, a West Metro Denver location, and
the Highlands Ranch park-n-Ride. The proposed operating plan
increases service to two morning trips from each location, or a total of
36 round trips to the six mountain resorts.

Local transit service is expanded beyond what is proposed in the
TDPs as part of the TSM/TDM Alternative. Approximately 36 percent
additional bus hours have been added in Summit and Eagle Counties

above the current TDPs, and a new service is proposed for Clear
Creek County.

Finally, private shuttle service is considered an essential part of the
TSM transit strategy. The TSM transit strategy assumes expanded
private shuttle service from DIA and Eagle County Airport to the
mountain destinations. It is accomplished by including private shuttle
service as part of the overall marketing efforts of mountain resorts
and including that service as part of the overall package price of the
trip. Fare subsidies are proposed in order to draw a significant
number of person trips from rental cars to the mountain private
transit carriers.

Bicycle and Pedestrian Paths

Several bike paths exist along the I-70 corridor and in the surrounding
mountain communities. However, there is not a contiguous bike path
along the length of the I-70 corridor. A complete bicycle/pedestrian
facility throughout the I-70 corridor is a common goal shared by all of
the counties in the study area. As part of the [-70 transportation
improvements, completion and enhancement of this system
incorporating approximately 75 miles of new trails is suggested by
the TSM build program.

Bus/HOV Strategy

As shown in Figure 5.2, the Bus/HOV Strategy adds one HOV lane in
each direction to I-70 and improves existing bus service. The
minimum occupancy requirement for vehicles using the lane would
be three to four passengers, and the minimum speed limit would be
posted for the lane. An additional bore at the Eisenhower Tunnel
would not be included.

The widening, principally in the median, occurs from Floyd Hill to
Eagle, Colorado, a distance of 99 miles. No improvements are
planned from Floyd Hill east to C-470. To minimize construction
impacts, the plan provides for the following three terrain-sensitive
typical section applications as shown in Figure 5.3:

e “Smart Widening” sections that include a median barrier with 4-
foot inside shoulders and 6-foot outside shoulders

e “Urban Standard Platform” sections with 10-foot outside and
inside shoulders and a median barrier

e “Rural Standard Platform” sections with 10-foot outside and
inside shoulders and an open 22- to 60-foot median
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Terrain-Sensitive Section Applications

Key Construction Elements
HOV Improvements

99 miles of HOV lane addition; one eastbound, one westbound:
— 20 miles of “Smart” widening

— 35 miles of “Urban Standard Platform”

— 44 miles of “Rural Standard Platform”

HOV “queue jumping” lanes at Eisenhower Tunnel involving
12-foot widening and barrier separation at each approach to the
tunnel for approximately one-half mile, restricted to HOV use

e Widening 106 bridges and replacing 3 bridges
— 79,000 linear feet (If) (15 miles) of retaining walls
— 21,000 If (4 miles) on Vail Pass
— 29,000 If (5.5 miles) on the west approach to Eisenhower
Tunnel
— 15,800 If (3 miles) at Georgetown Hill
— 13,200 If (2.5 miles) in Idaho Springs

Interchange Improvements (In addition to TSM/TDM Improvements)

e S.H. 6/Floyd Hill (reconstruction for a “smoother” alignment for
I-70 and the connection with S.H. 6 using longer structures and
benched rock cuts)

e 13th Avenue in Idaho Springs (reconfiguration of interchange
ramps to accommodate a wider I-70 section through Idaho
Springs)

Transit Element

The transit element of the Bus/HOV Strategy includes a similar mix
of local and corridor transit service improvements as does the TSM
Strategy but at enhanced service frequencies. The transit element for
this strategy assumes a higher level of transit service than the TSM
Strategy to take advantage of the travel time savings provided by the
dedicated Bus/HOV lanes. The following paragraphs detail each
transit element of the Bus/HOV Strategy.

Intermountain Bus Service. Expanded intermountain bus service
would begin in downtown Denver and include a stop at the RTD
Cold Spring park-n-Ride to provide passengers from the
intermountain bus line with access
to numerous RTD bus routes and,
eventually, the RTD’s planned
West Corridor LRT line. Buses
operate in general traffic lanes on
U.S. 6 and I-70 to Floyd Hill, in the
Bus/HOV lanes from Floyd Hill to
Eagle, and in general traffic lanes
from Eagle to Glenwood Springs.

The intermountain buses would
stop at existing transit centers,
where available (e.g., the Frisco
Transit Center and the Vail
Transportation Center). New
transit centers would be
constructed at locations currently
without a transit facility (e.g.,
Idaho Springs). (These locations
will be evaluated in more detail
during implementation planning.)
Because of the higher service
frequencies and improved
reliability, enhanced passenger

amenities are assumed at each transit center. The following list is of
the proposed transit centers:

Cold Spring park-n-Ride

Idaho Springs Transit Center
Silverthorne/Dillon Transit Center
Frisco Transit Center

Vail Transit Center

Avon Transit Center

Eagle Transit Center

Glenwood Springs

Skier Express Service. Another integral part of the Bus/HOV
Strategy is direct bus service from Denver area park-n-Rides to
mountain ski resorts in the winter months. Skier Express weekday
service is proposed from the West Metro Denver location to Vail,
Keystone, Breckenridge, Loveland, Winter Park/Silver Creek, and
Copper Mountain. One weekday round trip is proposed to each
resort. The proposed weekend service plan includes one additional
round trip from the West Metro Denver location. Thus, 12 round trips
are provided from the East Denver and South Denver locations, and
18 round trips are provided from the West Metro Denver location.
Forty-two buses are required for the service. The fleet requirement
(using a 20 percent spare ratio) is 50 buses. Public/ private fare
subsidies may be desirable to encourage ridership on the Ski Express
bus routes.

Local Bus Service. The Bus/HOV Strategy also includes
enhancements to existing local bus systems. These service
improvements are similar to those previously described for the TSM
Strategy.

Private Shuttle Service. Finally, private shuttle service is considered an
essential part of the Bus/HOV Strategy. Private shuttle service
incentives previously described for the TSM Strategy are also
proposed for the Bus/HOV Strategy.

TSM, TDM, and Aviation Elements Included in this Strategy
e Geometric Improvements at Existing Bottlenecks

e Interchange Construction and Improvements

e Intermodal Transfer Centers

e Operational Improvements

e TDM Strategies

e Safety Improvements

* Aviation System Management and Improvements to Existing
Airports

e Bicycle and Pedestrian Facilities
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TSM Elements Not Included in this Strategy

Flex lanes in Clear Creek County

Slow-moving vehicle-climbing/descending lanes
Frontage road improvements in Eagle County
Congestion pricing

Fixed Guideway Transit Strategy

The strategy includes an FGT system from DIA to Glenwood Springs.

(See Figure 5.4.) High-Speed technology would be deployed from
DIA to Vail. From Vail to Glenwood Springs, a commuter rail system
would be constructed using the existing Union Pacific right-of-way
(ROW) and track. Construction of the FGT system to Glenwood
Springs will allow future connectivity with proposed commuter rail
systems to Aspen (which is currently funded in TEA-21) and
Parachute as recommended in the Colorado Passenger Rail Study
(Kimley-Horn and Associates, 1997).

It is assumed that connection to DIA would be provided at no
additional cost by either the Gold Line or the West Corridor FGT
projects currently being evaluated in other MISs.

This strategy also includes all of the TSM/TDM improvements
referenced earlier with the exception of the flex lanes in Clear Creek
County.

For the segment from West Metro Denver to Vail, a specific FEGT
technology has not been proposed. Rather, performance and cost

criteria will be identified for technology selection. Selection criteria
could include maximum speeds, average speed, speed while climbing
existing grades, passenger capacity, environmental impacts, and
community support. Establishing the minimum requirements will
ultimately define the technology. For the purposes of estimating costs
and potential environmental impacts, a high-speed conventional
electrified FGT system (similar to the French Train-a-Grande Vitesse
[TGV]) has been assumed. The TGV technology was chosen because
of its high power to weight ratio. This would allow the FGT to climb
the steep grades characteristic of the [-70 Mountain Corridor.

FGT Station Locations

For the purposes of estimating costs and impacts, the FGT stations
listed below have been assumed.

DIA to Vail

West Metro Denver
Idaho Springs
Georgetown
Loveland
Dillon/Silverthorne
Frisco

Copper Mountain
Vail

In addition to the stations described above, stations may also be
provided at DIA and Denver Union Terminal (DUT), depending on

the assumed metro service operating plan. No parking is assumed at
these stations. Bus access, however, will be needed at DUT.

Vail to Glenwood Springs. The Colorado Passenger Rail Study (Kimley-
Horn and Associates, 1997) identifies the following potential stations
along the proposed alignment:

Avon

Minturn

Edwards

Wolcott

Eagle

Gypsum/Eagle County Regional Airport
Dotsero

Glenwood Springs

FGT Operating Plan

A train operating plan was developed to help evaluate potential
ridership and operating cost estimates. It should be understood that
these operating plans are for study purposes only and will need to be
refined when more detailed information is available.

The train operating plan assumes 60-minute weekday service
frequencies from DIA to Vail with supplemental service on weekends
from DUT to Vail, resulting in 20-minute peak period, peak direction
service on the weekends. It may also be beneficial to provide limited
(e.g., peak period) weekday service to and from DUT. Trains would
operate at speeds of up to 90 mph in at-grade and aerial segments and
125 to 150 mph in tunnel segments. The average speed from the West
Metro Denver Station to Vail would be 60 mph, resulting in a travel
time of about 1 hour and 21 minutes. This assumes station dwell
times of 1 minute at Idaho Springs, Georgetown, and Loveland Ski
Area. Four-minute dwell times are assumed at all other stations. This
train operating plan is projected to require 5 train sets for weekday
service and 12 train sets for weekend peak period service. Using a

20 percent spare ratio, a total of 15 train sets are required.

West of Vail, 60-minute service frequencies are assumed, with
supplemental (30-minute) peak period, peak direction service
between Vail and Glenwood Springs.

FGT Alignment Assumptions

The final alignment will be determined during environmental
approval and engineering design. The following alignment
assumptions were used to estimate costs and environmental impacts,

DIA to West Metro Denver

A separate study has evaluated the following four alternative service
options between West Denver and DIA:

1. 1-70 Mountain Corridor trains begin/end service in West Metro
Denver, forcing a transfer to the metro rail system for a connec-
tion to/from DIA.
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1-70 Mountain Corridor

2. 1-70 Mountain Corridor trains begin/end service at DIA, with an
alignment that uses the East Corridor and Gold Line alignment.
All train trips would stop at DUT.

3. 1-70 Mountain Corridor trains begin/end service at DIA, with an
alignment that uses the East Corridor, Rock Island Railroad, and
Gold Line alignment. Trains to/from DIA would bypass DUT.
Additional Mountain Corridor train service would be provided to
DUT on a limited basis.

4. 1-70 Mountain Corridor trains begin and end service at DIA, via
an exclusive grade-separated track that parallels the East Corri-
dor, Rock Island Railroad, and Gold Line alignment. Trains to and
from DIA would bypass, DUT. Additional mountain corridor
train service would be provided to DUT on a limited basis.

At this time, a preferred alignment through Metro Denver has not
been determined.

For the purposes of patronage and cost estimates, Alignment No. 3
has been assumed. This would require the electrification of these two
segments of track. Costs for electrifying the track were not included
in the cost-effectiveness analysis. The ridership sensitivity analysis
suggests that additional stops through the Metro Denver area will
reduce ridership to the mountains. Assuming an additional 20
minutes of travel time through metro Denver results in a loss of just
over 100,000 riders per year. However, the additional stops through
the metro area would presumably attract other (non-DIA) riders. The
ridership model is not capable of measuring this impact.

West Metro Denver to Vail

The alignment for this section begins at the proposed West Metro
Denver Station, located in the vicinity of I-70/C-470/U.S. 6. From

there, the alignment ascends into the mountains. A median alignment
has been assumed for most of the alignment, although there are
several sections where the alignment shifts to either the north or
south side of I-70 (usually because of station locations). A single-track
alignment is assumed with passing sidings at noted locations.

West Metro Denver to Evergreen Parkway (8.3 miles). From the West
Metro Denver Station, the alignment crosses over the westbound
travel lane of I-70 and into the median. Much of the alignment may
need to be on structure because the westbound I-70 travel lanes are at
a higher elevation than the eastbound travel lanes. The rail alignment
transitions to the north side of I-70 just west of the Genesee
Interchange (Exit 254). This alternative does not assume an initial
station at this location. However, a station could eventually be
constructed at this site.

Evergreen to ldaho Springs (12.0 miles). From Evergreen, the
alignment transitions from the north side of I-70 to the median just
west of Exit 251. Beginning at Exit 247, I-70 has only a median barrier
for the descent down Floyd Hill. To accommodate FGT in the median,
I-70 will need to be reconstructed through this section. At the bottom
of Floyd Hill, the rail alignment transitions to the south side of I-70.
Again, significant reconstruction of I-70 will probably be required to
accommodate the rail alignment. The necessary reconstruction would
also provide an opportunity to increase the radius of highway curves
from the bottom of Floyd Hill to the twin tunnels. At the twin
tunnels, either a new tunnel is needed for the fixed guideway line or
open rock cutting is needed on the south side of the hill. The rail
alignment remains on the south side of I-70 through Idaho Springs. A
station is assumed in the vicinity of the S.H. 103 (Exit 239)
interchange.

Idaho Springs to Georgetown (10.9 miles). The rail alignment remains
on the south side of I-70 through Idaho Springs, transitioning to the
median west of town. The alignment remains in the median until it
approaches the Georgetown interchange (Exit 228), where it
transitions to the south side of I-70. A station is proposed east of the
Exit 228 interchange.

Georgetown to Loveland Ski Area (11.5 miles). From Georgetown, the
alignment crosses over I-70 on structure and immediately enters a
tunnel, crossing under the Georgetown Hill on the north side of I-70.
The west portal of the tunnel is located immediately west of Silver
Plume. The tunnel would be approximately 2.7 miles long. The
alignment then transitions into the median of I-70, crossing to the
south side of I-70 just east of the Loveland Ski Area. The proposed
Loveland Ski Area Station is at the east Loveland parking lot.

Loveland Ski Area to Silverthorne/Dillon (10.4 miles). From Loveland
Ski Area, the alignment immediately enters a tunnel to cross the
Continental Divide. The west portal of the tunnel is located
approximately 1.5 miles east of the Silverthorne/Dillon exit. The

tunnel is approximately 8.5 miles long. The alignment continues west
in the median of I-70, crossing to the south side of I-70 at Exit 205. The
proposed Silverthorne/Dillon station is located south of I-70 with
access from Wildernest Road.

Silverthorne/Dillon to Frisco (3.0 miles). Immediately west of the
Silverthorne Station, the alignment transitions back to the median of
I-70, continuing up the hill to Frisco. The alignment crosses to the
south side of I-70 immediately west of the Frisco exit (Exit 203) to
serve the proposed Frisco station, located at the existing Summit
Stage’s transit center.

Frisco to Copper Mountain (8.2 miles). Immediately west of the Frisco
station, the alignment transitions back to the median of I-70. The
alignment must cross back to the south side of I-70 near the Copper
Mountain interchange (Exit 195) to serve a station at Copper
Mountain.

Copper Mountain to Vail (16.9 miles). The alignment crosses back to
the median of I-70, ascending up Vail Pass. The east portal of a Vail
Pass tunnel is located approximately 2.7 miles west of the Copper
Mountain station. The tunnel is approximately 10.8 miles long. The
proposed west portal is near Exit 180. The rail alignment is back in
the median of I-70 at this point. The proposed Vail Station is located
in the median of I-70, near the existing Vail parking decks (just east of
Exit 176).

Vail to Glenwood Springs

From Vail to Dowd Junction (8 miles), no track currently exists. New
track will be constructed in the median of I-70 from the Vail Transit
Center to West Vail. At West Vail, the alignment shifts to the north of
I-70, requiring extensive rock cuts to Dowd Junction. From Dowd
Junction to Dotsero (34 miles), track exists and is rated as being in
“good” condition. Between Dotsero and Glenwood Springs (18
miles), the alignment uses an existing, active Union Pacific track.
Freight and Amtrak passenger service currently are provided in this
segment. The overall condition of track in this segment is also rated
as "good” according to the Colorado Passenger Rail Study (Kimley-
Horn and Associates, 1997).

Passing Sidings

Locations for passing sidings are primarily determined by the
proposed rail operating plan and physical constraints. The proposed
rail operating plan consists of periods when there are 60-minute
service frequencies in both directions, 30-minute service frequencies
in both directions, and 20-minute service frequencies in one direction
and 60-minute service frequencies in the other direction. Ideally,
passing sidings should be located to facilitate the greatest level of
operational flexibility for the FGT. In reality, trains will be operating
behind or ahead of schedule because of variations in station dwell
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times (length of time that a train is stopped at the station) and
variations in run times (e.g., weather conditions could affect run
times). When trains are operating behind or ahead of schedule, trains
operating in the peak direction should be given priority over trains in
the reverse direction. For example, on Saturday mornings, westbound
trains should be given priority over eastbound trains, with eastbound
trains forced to wait on passing sidings until the westbound train
clears the section.

Proposed locations of passing sidings are based on an attempt to
space sidings approximately 10 minutes apart. Travel time estimates
indicate that most stations are approximately 10 minutes apart
(including station dwell times). Therefore, passing sidings are
proposed at or near each station from West Metro Denver to Vail.
Passing sidings should be at least 1 mile in length, unless physically
constrained. For example, a tunnel is proposed immediately west of
the Georgetown Station. Thus, the passing siding should start
immediately at the tunnel portal and end east of the station. Nine
passing sidings are proposed between C-470 and Vail.

FGT Feeder Bus System

Feeder bus operations are essential for the rail line. Thus, good feeder
bus connections are needed from proposed rail stations (see Figure
7.3) to the mountain destinations. Rail-to-bus transfer times should be
minimized by timing bus schedules with rail schedules. The bus
operating plan relies on service to and from rail stations through the
various local transit providers located along the corridor. Private
sector shuttle service is also a major component of the feeder bus plan
in the mountain counties, but would not be emphasized from DIA
into the mountains. The following paragraphs describe service
modifications by county. The following bus feeder configurations
were developed for estimating operations costs. A final bus operating
plan would be developed during detailed design.

Jefferson County. One rail station is proposed in Jefferson County—
West Metro Denver. This station is located within the RTD service
area. Existing RTD bus service must be modified to provide transfer
opportunities to and from the proposed rail line.

Clear Creek County. Three railstations are proposed in Clear Creek
County—Idaho Springs, Georgetown, and Loveland Ski Area.
Currently, Clear Creek County does not provide public
transportation. However, new public transit service has been
assumed for the county.

Summit County. Three rail stations are proposed for Summit County—
Silverthorne/Dillon, Frisco, and Copper Mountain. Summit

Stage provides public transit service in Summit County. There are
currently three components to Summit Stage service: town-to-town,
skier express, and residential. The Summit County TDP (Summit
Stage, 1994) includes proposals to improve town-to-town service
frequencies to 30 minutes in the winter. Service improvements are

also proposed for Summit Stage’s residential routes and skier routes.
All town-to-town routes will have connections at the Frisco rail
station. Bus schedules should also be modified to the extent possible
to minimize bus-to-rail transfer times.

It is also important to note that there are a number of private
transportation providers in Summit County. For example, Keystone
and Copper Mountain provide fixed route service in the winter.
Resort Express and Vans to Breckenridge also provide private shuttle
service between DIA and Summit County resorts. It is anticipated
that these private carriers will have a major role in feeding passengers
to and from the three Summit County rail stations.

Eagle County. A rail station is proposed at Vail for the I-70 service.
Several other stations are proposed in Eagle County, but as part of the
separate Eagle County Commuter Rail System. The proposed Vail
Station is located in the median of I-70, adjacent to Vail
Transportation Center (VTC). This center is serviced by all Town of
Vail bus routes, one Avon/Beaver Creek Transit bus route, and all
Eagle County Regional Transportation Authority (ECRTA) bus
routes. The proposed bus operating plan for Avon/Beaver Creek
Transit is also similar to the other alternatives, but the bus transit
center is replaced with an Avon commuter rail station. Service for
ECRTA is dramatically altered. The line-haul service currently
provided by ECRTA is replaced by the proposed commuter rail

system west of Vail. Therefore, ECRTA routes have been restructured
to provide community circulator service to and from commuter rail
stations.

As was noted for Summit County, private transportation providers
play an important role in Eagle County. It is anticipated that these
private carriers will have a major role in feeding passengers to and
from the Vail rail station as well as the proposed commuter rail
stations west of Vail. Stations must be designed to accommodate both
public and private transit providers.

TSM/TDM Elements Included in this Strategy

e Geometric Improvements at Existing Bottlenecks

e Frontage Road Improvements in Eagle County

e Interchange Construction and Improvements

o Intermittent Slow-Moving Vehicle-Climbing/Descending Lanes
e Intermodal Transfer Centers

e Operational Improvements

o TDM Strategies

o Safety Improvements
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e Aviation System Management and Improvements to Existing
Airports

e Bicycle and Pedestrian Facilities

TSM Elements Not Included in this Strategy

e Flexible lanes in Clear Creek County
o Congestion pricing

FGT with Selected Highway Improvements
Strategy

This strategy focuses on a fixed guideway line with speeds that match
or exceed the highway speeds. The transit elements of this strategy
are exactly the same as the Fixed Guideway Transit Strategy.

This strategy also includes highway capacity improvements at
selected locations. (See Figure 5.5.) The proposed improvements
include:

¢ Three lanes in each direction from Floyd Hill to S.H. 40
(approximately 14.5 miles)

e Three lanes in each direction from Silverthorne to Frisco
(approximately 5 miles)

Highway improvements are assumed to be based on the “smart”
widening concept to minimize the construction footprint and
associated environmental impacts. (Refer to the Bus/HOV Strategy
for a preview of the typical sections proposed.) No congestion
improvements are planned at the Eisenhower Tunnel.

This alternative strategy includes the TSM, TDM, and aviation
elements listed below and includes the currently committed projects.

TSM, TDM, and Aviation Elements Included in this Strategy
e Geometric Improvements at Existing Bottlenecks

e Frontage Road Improvements in Eagle County

e Interchange Construction and Improvements

e Slow-MovingVehicle-Climbing/Descending Lanes

o Intermodal Transfer Centers

¢ Operational Improvements

e TDM Strategies

o Safety Improvements

e Aviation System Management and Improvements to Existing
Airports

¢ Bicycle and Pedestrian Facilities
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TSM Elements Not Included in this Strategy

e Congestion pricing
e Flex lanes in Clear Creek County

Highway Widening Strategy

This strategy focuses on highway capacity improvements as the major
element supplemented by the TSM/TDM elements listed below. The
highway improvements include adding one additional eastbound
and westbound lane from Floyd Hill to Eagle (99 miles) with an
additional bore at the Eisenhower Tunnel to accommodate the
additional lanes. (See Figure 5.6.) The focus of this lane widening is to
use the existing medians to the extent reasonable. Any additional
widening required, beyond the median, will generally be to the
mountain side to minimize impacts to drainage and waterways.
Extensive use of retaining walls will be made. Similar to the Bus/
HOV Strategy, the plan provides for three terrain-sensitive typical
section applications:

o “Smart” widening sections with narrow 4-foot inside shoulders
and 6-foot outside shoulders that include a median barrier

e “Urban” sections with 10-foot outside and inside shoulders and
median barrier

e “Rural” sections with 10-foot outside and inside shoulders with
open 22- to 60-foot median

Design to minimize impacts will include Glenwood Canyon-like
techniques in Idaho Springs, mechanically stabilized earth walls, and
other wall and structure treatments with aesthetically pleasing

finishes. (Refer to the Bus/HOV Strategy for a preview of the typical
sections proposed.)

Key Construction Elements

Highway Improvements

¢ 99 miles of lane addition; one eastbound, one westbound:
- 20 miles of “Smart” widening
- 35 miles of “Urban Standard Platform” widening
- 44 miles of “Rural Standard Platform” widening

e 2.2 miles of a new 32-foot bore at Eisenhower Tunnel
e Widening 106 bridges and replacing 3 bridges

e 79,000 If (15 miles) of retaining walls
- 21,000 If (4 miles) on Vail Pass
- 29,000 If (5.5 miles) on the west approach to Eisenhower
Tunnel
- 15,800 If (3 miles) at Georgetown Hill
- 13,200 If (2.5 miles) in Idaho Springs

e Additional roadway footprint from 18 to 38 feet required (18 feet
for approximately 20 percent to 38 feet for approximately
44 percent of the total lengths). Construction of the additional
footprint is anticipated to occur principally to the median side
while maintaining traffic on existing pavement surfaces through
use of shoulders and existing laneage. Approximately 10 miles of
incremental widening is anticipated for traffic control.

e Slope disturbance varies from 10 to 60 feet at a few locations, most
notably from the twin tunnels to the S.H. 6 interchange.
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Interchange Improvements (In addition to TSM Improvements)

Interchange reconfiguration/reconstruction applied at the
following interchanges:

- S.H. 6/Floyd Hill (reconstruction for a “smoother” alignment
for I-70 and the connection with S.H. 6 using longer structures
and benched rock cuts)

- 13th Avenue in Idaho Springs (reconfiguration of interchange
ramps to accommodate wider I-70 section through Idaho
Springs)

- West Idaho Springs (reconfiguration to improve ramp
alignments and connection with frontage roads)

Transit Element

The transit element of the Highway Widening Strategy includes the
same bus service improvements described for the TSM/TDM
Strategy.

For a description of these programs, refer to the TSM/TDM Strategy.

TSM, TDM, and Aviation Elements Included in this Strategy

Geometric Improvements at Existing Bottlenecks
Interchange Construction and Improvements
Intermodal Transfer Centers park-n-Rides
Operational Improvements

TDM Strategies

Safety Improvements

Aviation System Management and Improvements to Existing
Airports

Bicycle and Pedestrian Facilities

TSM Elements Not Included in this Strategy

Flex lanes
Slow-moving vehicle-climbing/descending lanes
Congestion pricing

I-70 Through Idaho Springs
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SECTION 6

Detailed Evaluation

Using the criteria developed by the CWC and presented in

Table 6-1, the detailed evaluation was used to test the values of the
affected citizens and stakeholders in the I-70 Mountain Corridor.
The detailed evaluation provided the information needed by the

CWC to determine the “best project” for addressing the needs of the

corridor.
The detailed evaluation is organized as follows:

Environmental Evaluation
Community Values Evaluation
Mobility /Safety Evaluation
Financial Evaluation
Conclusions

Environmental Evaluation

The intent of the environmental evaluation was to identify potential
“fatal flaw” environmental issues (those that could potentially stop
the implementation of an alternative strategy) and to generally
address the potential environment consequences associated with
each of the six strategies. It should be noted that this section does
not replace the environmental evaluations that will be required for a
future EIS.

With the exception of the NB Strategy, all of the five build strategies
considered include many significant construction projects.

The number of acres disturbed is often a reliable measurement of
potential environmental impact. To varying degrees, all of the build
strategies represent linear, relatively narrow areas of construction
impact. It has been estimated that the construction zone (width of
disturbance) will generally range from 20 to 40 feet, regardless of
whether highway or FGT improvements are built. As shown in
Figure 6.1, the number of acres disturbed for construction ranges
from negligible for the NB Strategy to approximately 400 for the
TSM/TDM Strategy, 525 for the HOV Strategy, 540 for the FGT
Strategy, 680 for the FGT/SHI Strategy, and 565 for the HY
Strategy.

It is important to note that the impacts of the TSM/TDM Strategy,
which are elements of all of the build strategies, potentially
represent the greatest potential for disturbance, Most notable are the
impacts associated with the geometric improvements in Clear Creek
County, the slow-moving vehicle lanes over Vail Pass, and
construction of the A/D lanes between West Vail and Avon. Since
these impacts are common to all but the NB Strategy, they cannot be
used to discriminate among the five build strategies.

TABLE 6-1
Detailed Evaluation Criteria

Mission Supportive Criteria

Measurement

Environmental Impact

1. Wildlife Habitat/Migration
Routes

¢ Acres disturbed
e Number of crossings of
migration routes

e Probability of traffic
accidents with animals

2. Threatened and

o Acreage of T&E species habitats

Endangered Species
3. Water Quality/Water e Amount of new ¢ Mineral cuts/tailings piles/
Resources impervious surface area rock area

4. Wetlands/Riparian Areas

e Acres of wetlands taken

5. Air Quality

e Amount of impervious e Vehicle miles traveled

surface sanded

6. Noise

¢ Dwelling units within 500 feet of corridor

7. Hazardous Waste/
Materials

o Number of spills
° Amount of cut through
tailings piles

o Impacts on known Hazardous
Toxic, Radioactive Waste
(HTRW) sites

8. Energy Consumption

¢ Btu equivalent consumed/saved per year

Community Values

1. Socioceconomics

o Environmental justice o Number of businesses
- Adverse impacts and houses taken

- Benefits gained ordenied e Impact on permanent employment

2. Rural Character

o Percent of open space and undeveloped land lost
¢ Number and location of stations and interchanges/impact
on land use

3. Visual

* Mass and scale o Number of bridges/retaining
o Compatibility of materials walls/other structures

for construction ¢ Plans and other planning
¢ Area of cuts initiatives

4. Compatibility/Acceptability
With Local Planning Goals

» Compliance with local comprehensive plans

5. Historic Preservation

o Number of historic resources disturbed

6. Parkland/4(f) &6()

» Number of acres of 4(f) and 6(f) land disturbed

Mobility/Safety

1. Congestion Relief

* Solution focuses on time
and location of congestion

» Ability to change travel
behavior (i.e., provides
incentives or disincentives)

e Daily users of an alternate mode
e Users per hour (peak direction)
e Changeintravel time

¢ Change in roadway capacity

o Number of transfers

2. Safety/Accidents

e Meels nalional design e Number of accidents

standards

3. Movement of Freight

» Accommodaltes both
freight and passengers

e Long-term flexibility
e [mproves truck travel time

4. Weather Condition Mitigation

o Effectively communicates conditions (real time information)

5. Reliability

¢ Impact on travel time from external conditions (weather)

6. Connectivity

e Supports local services e Consistent with existing and

future transportation plans

7. Accessibility

¢ Promotes local access e Facilitates bike/pedestrian access

Financing

1. Promotes Payment by the
User

e Percent of cost borne by the user

2. Ability to Gain Public/Private
Support

o Total life cycle cost
o Total life cycle per user
o Ability to be funded

o Trip cost
e Benefit/cost ratio
o Ability to attract private money
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Wildlife Habitat/Migration Routes

As shown in Figure 6.2, wildlife areas in mountain areas often are
intersected by transportation corridors. This fragmentation of
wildlife habitats are of major concern to environmental agencies.
Large game animals such as mule deer and elk are the most likely
wildlife species to be involved in vehicle/animal incidents. Their
migration during seasonal changes is a large factor in accidents. The
area near Dowd Junction in Eagle County is a known problem area
for accidents with migrating elk attempting to cross I-70.
Additionally, bighorn sheep frequent the I-70 ROW throughout
much of Clear Creek County.
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Because the geographic extent of the build alternatives is nearly the
same (improvements in the I-70 ROW from Floyd Hill to Eagle),
impacts on wildlife are similar for all the build strategies. That is,
more vehicles traveling through the corridor would potentially
cause additional vehicle/animal incidents and more disturbance to
wildlife. However, there would be essentially no loss of wildlife
habitat other than the acres disturbed within the CDOT ROW as
described previously, which typically provides little or no habitat.

For the TSM/TDM improvements common to all of the build
strategies, geometric improvements, such as rock cuts at the twin
tunnels, may disturb Rocky Mountain bighorn sheep during
construction. In consultation with wildlife agencies and the U.S.
Forest Service, mitigation techniques will need to be identified before
construction. For all of the strategies, the number of accidents with
wildlife will be minimized through mitigation measures such as
fences and wildlife underpasses located throughout the corridor, It
should be noted that the potential for animal-vehicle accidents will
not materially decrease with the NB Strategy, as the volume of
traffic under this scenario is essentially the same as any of the build
strategies.

Threatened and Endangered Species

Although the five build strategies differ slightly in the number

of acres disturbed during construction, the overall impacts to T&E
species would not vary significantly. As described earlier, the
construction impact area is typically localized to the medians and
roadsides for all strategies and does not support viable habitat for
T&E species or any other wildlife. The Vail Pass area contains some
known T&E species habitat, as shown in Figure 6.3, which has the
potential of being affected during construction of the slow-moving
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Figure 6.3
Threatened & Endangered Species Habitat

vehicle lanes called for with the TSM/TDM Strategy. However,
these improvements are common to all of the build strategies except
for the HOV and HY strategies, which includes general purpose
lanes only.

The construction of approximately 75 miles of new bicycle trails
throughout the corridor also has the potential to impact T&E
species. These impacts will have to be analyzed during the
environmental impact assessment or when the alignment and extent
of these improvements is determined. Again, since the bicycle trails
are part of all of the build strategies, the associated impacts do not
represent a differentiation among the strategies.

Water Quality/Water Resources

The project corridor parallels streams and rivers over most of its
length. Within the study area, I-70 crosses a watercourse at 177
locations. In most of these instances, existing water quality is
considered good. Construction and operation of any of the strategies
considered have the potential for impacting water quality and water
resources.

None of the five build strategies is anticipated to require extensive
construction within waterways. Runoff from construction can be
prevented from polluting these waterways through best
management practices. All of the build strategies involve the need to
widen bridges to accommodate additional highway lanes or the FGT
guideway. In cases where construction cannot avoid the creeks,
permits will need to be obtained and mitigation plans developed to
minimize in-stream turbidity. Additionally, it is possible that
construction within waterways may be considered to avoid other
undesirable impacts. This is especially true where the alignment
travels through Idaho Springs and where construction in Clear
Creek may be considered preferable in order to avoid widening the
corridor to the north and impacting the city. In these cases, special
design and construction steps will have to be taken to mitigate
sedimentation of the creek and to avoid permanent destruction of
the natural channel. Ideally, new construction in any of the creeks
may provide the opportunity to improve the aesthetics and habitat
characteristics of the waterway as part of the mitigation procedures.
Restoration of the Clear Creek aquatic habitat through Idaho
Springs is one example.

Highway and park-n-Ride improvements are anticipated to result in
hundreds of acres of new impervious surfaces, depending on the
strategy. The TSM/TDM Strategy is estimated to produce 250 acres
of new impervious surfaces. The other build alternatives all involve
about 400 acres of new impervious surfaces. The potential for
additional water quality impacts from storm runoff is the greatest
for the HY and HOV strategies. However, runoff, and the
associated deicing chemicals, sand, oil, and grease from these
surfaces, would be captured and treated before discharge as part of
all of the mitigation strategies.

CDOT studies indicate that approximately 90 percent of sand and

sediment can be removed from runoff by the use of sedimentation
basins. It is more difficult to remove dissolved contaminants such as
certain deicing compounds. However, recent CDOT studies indicate
no impacts on water quality resulting from the use of magnesium
chloride in the corridor. At this time, it is difficult to establish that
any one of the build strategies is better for water quality, assuming
mitigation through best management practices. In fact, mitigation of
highway and transit improvements may result in improved water
quality within the corridor if these improvements are designed with
runoff collection systems and sedimentation basins to capture and
treat all highway runoff, including runoff from existing pavements.
Conversely, with the selection of the NB Strategy, much of the
existing highway surface runoff may not be captured and treated.

Wetlands/Riparian Areas

As mentioned previously, there are 177 river, stream, or large
drainage crossings in the corridor, 80 of which have jurisdictional
wetlands associated with them. Approximately 24 miles of the I-70
alignment is located within 150 feet of riparian habitat.

The amount of wetland acres disturbed for each strategy will not be
accurately delineated until preliminary design information is
available. However, an estimate of impacts to wetlands was made
by counting the number of stream crossings that each strategy
would require and the miles of riparian area and wetland habitat
within 150 feet of the anticipated construction. These estimations

are shown in Table 6-2.

TABLE 6-2
Potential Impacts on Wetlands

No. of River Miles of Riparian and Wetland
and Stream Habitat within 150 feet of
Alternative Strategy Crossings Construction Activities
Transportation Systems 37 16
Management/Transportation
Demand Management
Bus/High Occupancy Vehicle 65 24
Fixed Guideway Transit 46 21
Fixed Guideway Transit/Selected 63 24
Highway Improvements
Highway Widening 65 24

Source: CH2M HILL

As would be anticipated, the NB Strategy would have the least
impact on wetland areas. The HOV, HY, and FGT/SHI Strategies
potentially involve about 65 stream crossings and approximately

24 miles of construction near riparian areas. Thus, the construction
of any of these strategies presents the greatest, but nearly equal,
potential for affecting wetlands. The FGT Strategy would cross 46
streams and be adjacent to approximately 21 miles of riparian areas.
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This alternative is potentially less damaging to wetlands since 22
miles of the alignment is underground rather than along the 1-70
ROW. The TSM/TDM Strategy would impact 37 stream crossings
and approximately 16 miles of riparian area, making it potentially
the least damaging to wetland areas of all of the build strategies.

Air Quality

Impacts on air quality were assumed to grossly relate to the level of
vehicle miles traveled (VMT). The estimates of VMT for each of the

strategies are presented in Table 6-3. A more detailed explanation is
provided in the Mobility/Safety discussion later in this section.

TABLE 6-3

Comparison of Vehicle Miles Traveled (VMT) by Strategy
Difference (%) Over the

Strategy VMT (Billions/Yr.) NB Package

Existing Conditions 1.17 NA

No-Build : 1.82 NA

Transportation Systems 1.90 4.4

Management

Bus/HOV 1.82 0

Fixed Guideway Transit 1.86 2.2

Fixed Guideway 1.88 3.3

Transit/Selected Highway

Improvements

Highway Widening 1.94 6.6

Under current conditions, VMT in the corridor is 1.17 billion miles
per year. This is projected to increase to 1.82 billion miles per year
by 2020 under the NB Strategy, for a change of approximately 55
percent. With the exception of the HOV Strategy, the absolute
increase in VMT is greater for all of the build alternatives.

Although the impacts on air quality will need to be confirmed with
modeling during the environmental permitting processes, it appears
that VMT will increase the most with the HY Strategy. However, the
HY Strategy also results in the least amount of congestion, which
may offset any increases in VMT. This is because both automobiles
and trucks emit more pollutants when operating under stop-and-go
conditions. Additionally, it needs to be recognized that air quality
can be degraded around transit stations and park-n-Rides, due to
their attraction of vehicles and as a result of more numerous and
concentrated cold vehicle starts during the winter.

Noise

Noise levels were predicted for each strategy at a distance of
500 feet from the center of the existing I-70 alignment. This distance
was chosen because it encompasses the majority of the residential

development along the corridor that is potentially the most affected
by noise from the highway. Table 6-4 shows the noise levels
predicted for the hour with the thirtieth highest traffic volume
(annually) and the hour when the most transit operations are
expected (EPA, 1974).

TABLE 64
Predicted Noise Levels (dB)*

Predicted Noise
Strategy Level at 500 feet (dB)
Existing Conditions—1995 61
No Build-2020 64
Transportation Systems Management/Transportation
Demand Management—2020 63
Bus/High Occupancy Vehicle—2020 63
Fixed Guideway Transit—2020 70°
Fixed Guideway Transit/Selected Highway
Improvements—2020 70
Highway Widening—-2020 64

= Determined using the Sound Exposure Level (SEL) Noise Metric, which compresses

the sound energy from the event into a 1 second duration, expressed in decibels.

b Increased noise levels are limited to the times (up to three times an hour) that the train

passes the receptor.

Increased noise levels are limited to the times (up to three times an
hour) that the FGT passes the receptor. Compared to other
mountain communities, significant levels of noise currently exist and
will continue to be present within the I-70 corridor because of traffic
(EPA, 1974). The greatest noise levels, 70 dB, are predicted for the
FGT and FGT/SHI strategies. This is because while these strategies
remove some traffic from I-70, the corresponding decrease in noise
levels is outweighed by the added noise from the assumed (high-
speed electric train) FGT system. Noise levels could be as much as

5 dB less if a rubber-tired and/or slower speed system were
implemented. It is possible that if one of the innovative/emerging
technologies is selected, noise impacts could be in the range of 63 to
64 dB.

Under the assumptions made for this study, the quietest options are
the HOV and TSM/TDM strategies at 63 dB. This is because these
strategies slightly reduce traffic on I-70 and do not add any new
sources like an FGT system. In addition, if the number of buses were
to increase under the strategies, it would not appreciably affect
noise levels. The HY and NB strategies have a predicted noise level
of 64 dB. These strategies are predicted to be slightly louder than the
HOV and TSM/TDM strategies because they do not significantly
reduce [-70 traffic volumes.

Hazardous Waste/Materials

Hazardous materials may be encountered during the construction of
any of the build strategies. Additionally, hazardous material spills

resulting from the transport of hazardous materials through the
project corridor are also possible with any of the strategies.

There are no regulated hazardous waste sites that are within the
project corridor or the construction ROWs anticipated for any of the
build strategies. However, EPA reports that there are mine tailings
in the existing I-70 ROW. There may be additional mine tailings
along I-70 near Dumont, and perhaps at a few other locations, that
could be impacted by construction in the corridor. Regardless of the
alternative constructed, a “materials management plan” dictating
the methods for identifying, characterizing, removing, and
disposing of hazardous materials, would have to be prepared before
construction. Likewise, an agreement among CDOT, EPA, and the
Attorney General should be developed before construction in any
known hazardous waste areas along the corridor.

Runoff from rain and snow that flows over exposed mineral-rich
rock cuts or fills can potentially pick up acid and toxic metals and
contaminate downstream waterways in a similar fashion to
abandoned mine sites. Areas with such mineral-rich rocks include
locations in the vicinity of Idaho Springs, Dumont, Bakerville,
Georgetown, and areas just west of Loveland Pass. All of the build
alternatives involve rock cuts, from Floyd Hill to Idaho Springs, as
well as rock cuts for the proposed slow-moving vehicle climbing
lanes near Georgetown. Because rock cuts are consistent with all of
the build strategies, it is not possible to distinguish between the
strategies concerning their runoff effects.

Accidents/Spills

There were no reported spills of hazardous materials on I-70 in the
project corridor in 1996. However, the potential impacts of such
spills on drinking water supplies and trout fisheries are significant
because the project corridor parallels streams and rivers over most
of its length. Public water supply agencies within the project
corridor are acutely aware of the potential for spills and have
developed contingency plans. These plans include an immediate
spill reporting and notification system, emergency response cleanup,
and bypass of contaminated water. Many of the water supply
agencies have alternative water sources that can be used
temporarily.

In all of the considered strategies, it is assumed that all transport of
hazardous materials will continue to be by highway. Therefore, the
HY Strategy, which provides the greatest improvement to 1-70, has
the potential to result in safer travel conditions and the highest
probability for fewer accidental spills.

Energy Consumption

British thermal unit (Btu) equivalents were calculated for the energy
that would be needed for each of the six strategies. Annual energy
budgets included Btu consumed for highway users and bus and rail
operations. The results of the analysis are shown in Table 6-5.
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TABLE 6-5
Predicted Energy Consumption
Annual Energy Consumed Compared
to the No-Build
Strategy Btu’'s (x 10°) %
No Build 12,759,000 100
Transportation Systems
Management/Transportation Demand
Management 13,350,000 105
Bus/High Occupancy Vehicle 12,800,000 100
Fixed Guideway Transit 15,377,000 121
Fixed Guideway Transit/Selected
Highway Improvements 15,512,000 122
Highway Widening 13,623,000 107

Notes:

1 gal. Gasoline = 140,000 Btu

1 gal. Diesel = 160,000 Btu

1 kWh = 10,239 Blu

Fue! Efficiency = 20 mpg autos; 5 mpg buses

The FGT and the FGT/SHI strategies consume the most energy
because of the electrical requirements of the FGT. The TSM/TDM
and HY strategies would represent respective increases of about 5
and 7 percent over the NB Strategy. The NB and HOV strategies are
predicted to have about the same as well as the least energy
requirements.

Community Values Evaluation

Community Acceptance

As a result of the public workshops and ongoing communication
with the affected public, local community acceptance evolved as the
most important criteria for developing consensus in the corridor.
The most support has been for an FGT Strategy. There is less
support for an FGT that deploys conventional technology because of
the need for extensive tunneling and the perception of significant
construction impacts. The local public believes that construction of
an innovative, lightweight, and elevated FGT will minimize
community impacts. It is also felt that such a system will be capable
of handling steep grades and will avoid the need for extensive
tunneling,.

The HOV Strategy received minimal community support because of
the pronounced amount of highway widening in this strategy.
There is also a concern that the HOV will compete with and offset
the ability to implement an FGT solution as a long-term vision.
Others believe that bus transit will be needed to establish the market
and cultural changes needed for FGT.

Most of the public appears to recognize that some short-term “fixes”
are needed to improve 1-70, yet the TSM/TDM Strategy received
comparatively little public interest throughout the course of the
study. Conversely, there is little local support for the HY Strategy,
although other public interest groups, such as the ski industry, local
businesses, and the trucking industry, do support some level of
highway widening. One common concern with the HY Strategy is
that it is not a long-term solution; lanes would continually have to
be added to I-70 to keep pace with travel demand and development.
However, it needs to be recognized that none of the six strategies as
currently proposed would solve year 2050 mobility requirements
without additional construction. Thus, the 50-year vision must
address the possibility of providing transportation options in
addition to addressing congestion-related issues.

Socioeconomics

Socioeconomic impacts that were evaluated for each strategy
include:

e Years of construction time and associated delays and
inconveniences

e Duration of construction
e Construction employment
e Relocations of residences and/or businesses

With the exception of the NB Strategy, all of the strategies represent
major public works programs and are anticipated to require a
minimum of 10 years to complete construction. Regardless of the
strategy, all would result in potentially significant delays to
motorists on I-70 during construction. Noise, dust, and visual
degradation will also occur during the construction phase,
regardless of the build strategy. The FGT Strategy and the FGT/SHI
Strategy are anticipated to need more time to construct because of
greater cash flow requirements, which represent potentially more
inconvenience and delay than the TSM/TDM, HOV, and HY
strategies.

The amount of construction employment associated with the
strategies is related to the cost of the programs. Potential person-years
of construction are listed in Table 6-6.

Clearly, the construction of any of these strategies will represent
both positive and negative boomtown-type impacts on the
communities along the corridor. Personal income will be favorably
affected for both large and small construction companies as well as
the service industries that support the construction employees.
Unfavorable consequences would be characterized by shortages of
housing, increases in traffic, additional incidences with alcohol and
drug abuse, crime, etc. The FGT and FGT/SHI strategies would have
the greatest boomtown effects on the mountain communities.

TABLE 6-6
Potential Person-Years of Employment
Potential Persan-Years of

Strategy Employment
No Build Negligible difference
Transportation Systems Management/
Transportation Demand Management Up to 9,000
Bus/High Occupancy Vehicle Up to 15,000
Fixed Guideway Transit Up to 40,000
Fixed Guideway Transit/Selected Highway
Improvements Up to 50,000
Highway Widening Up to 20,000

Potential relocation of homes and businesses is about the same for
all of the build strategies. Any of the strategies present the potential
for the acquisition of private property. Based on preliminary
planning estimates, all of the construction along I-70 is contained
within the CDOT ROW. Widening U.S. 6 in Eagle County
represents the greatest potential for property acquisition. However,
this TSM improvement is an element of all of the build strategies.

The intent of the detailed evaluation is to identify possible “fatal
flaws” raised by the local public regarding the various strategies.
Environmental Justice (E]) relates to identifying and addressing
disproportionately high and adverse human health impacts on low-
income and minority populations as a result of any of the proposed
actions. Because the strategies all lie within existing rights-of-way
and from the results of demographic data collected during the MIS
study process, there is no indication that EJ is a fatal flaw at this
level of analysis. '

Rural Character and Development

The public is concerned with retaining the rural character of the
corridor, which is interpreted as maintenance of open space, with
minimal crowding, traffic, crime, and other inconveniences
associated with urban environments. To many, it is best described as
maintenance of existing conditions. These conditions need to be
weighed against the desire for employment opportunities valued by
other corridor residents and stakeholders.

It is largely accepted by the environmental community that the FGT
Strategy offers the opportunity to control land use more effectively
than strategies that focus on highway improvements, including the
TSM/TDM, HOV, and HY strategies. The FGT Strategy potentially
provides planners with the opportunity to increase the intensity of
land use around the stations. Highway improvements are felt to
encourage sprawl due to the freedom of access provided by the
automobile.
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All five of the build strategies will improve access to the mountain
communities compared to the NB Strategy. As such, all could
encourage development when compared to not improving access.
This, combined with a high demand for mountain living and a lack
of strict land use controls, will perpetuate additional sprawled
development. All of the build strategies will need to be combined
with advancements in land use control to preserve rural character.

For example, without land use controls, the FGT strategies will
allow commuters improved access to mountain communities. While
development could intensify around the stations, suburban and
large lot development may also increase as new residents access the
FGT stations through drop-off points and carpooling. Further,
because the FGT will reduce the inconveniences of driving and
facilitate a more productive use of commuting time (use of laptop
computers and reading, etc.), more commuters will be drawn to the
I-70 corridor. Conversely, the HY Strategy will provide improved
access but will not eliminate the inconveniences and poor time
management characteristic of driving. A combination of the HY
Strategy with strict land use controls could also be used to preserve
rural character.

In conclusion, the effectiveness of preserving rural character
through the use of FGT is only possible if it is combined with more
effective land use controls and incentives that direct development to
transit-oriented development, which is generally characterized by
higher densities. This will result in fewer acres developed and
possibly more open space. However, the land that is developed will
be urban in character and not rural. Without land use controls, the
FGT alternative will be no more effective at preserving rural
character than the other four build strategies. In fact, it may serve
as a greater stimulant to development.

Visual Character

Visual character pertains to the degree of visual change associated
with implementing each strategy. In the I-70 Mountain Corridor,
there is a close relationship between rural and visual character.

Construction of the geometric improvements in Clear Creek County
at the twin tunnels and for curve smoothing represent the greatest
potential for visual impact due to the need for extensive rock cuts.
Additionally, the need for retaining walls for construction of slow-
moving vehicle lanes on Georgetown Hill and Vail Pass can be
expected to result in a localized visual change. However, these
improvements are included as part of all of the five build strategies
and thus do not serve as a measure for differentiating among the
build strategies.

The HOV and HY strategies increase the amount of pavement on
I-70 by 50 percent from Floyd Hill to Eagle, a distance of 99 miles.
However, since portions of I-70 through Jefferson County are
currently six lanes and the widening would occur with minimal
new rock cuts, the potential visual impact is lessened. For the HY

Strategy, a third bore would be constructed at the Eisenhower
Tunnel, which would change the visual appearance of the pass.

The FGT and FGT/SHI strategies would also be constructed in the
I-70 median. The aerial structures and overhead catenary (which
would vary depending on the technology ultimately selected) would
be visible and may not blend with the rural character of the
corridor. Transit stations may attract more intensive land uses that
will also have the potential to reduce rural character. Consequently,
the FGT and FGT/SHI strategies, combined with their respective
TSM build improvements, represent the greatest potential for
altering the visual character of the corridor.

Compatibility/Acceptability with Local Planning Goals

The universal needs identified in the comprehensive planning
documents prepared by the agencies in the I-70 corridor include:

1. Development of additional affordable housing
2. Preservation of rural character

3. Control of sprawled development

4. Increased use of mass transit

The I-70 build strategies will provide only minimal support for the
first need. Construction of commuter rail from Vail to Glenwood
Springs as part of the FGT Strategy may provide some additional
access to affordable housing.

As mentioned earlier, regardless of the build strategy selected, the
preservation of rural character will be difficult to realize as long as
the corridor continues to attract new residents and realize
population growth rates as high as 7 percent per year.

As stated above, sprawled development will continue without
stricter land use controls.

In reference to need number four, increased use of mass transit is
fulfilled the best by the HOV and FGT strategies.

Historic Preservation

Historic districts are located in Idaho Springs, Georgetown, and
Silver Plume as shown in Figure 6.4. Georgetown and Silver Plume
are considered the “Georgetown-Silver Plume National Historic
Landmark District.” This is a mining district, and its designation is
not singly based on historic structures within the communities. Since
I-70 bisects this district, any build alternative will be subject to a 4(f)
review. All of the five build alternatives involve construction in these
areas. Since none of the construction is outside of the CDOT ROW,
the potential for direct impacts on these historic districts is small. It
appears that no historic structures or properties will need to be
acquired. This will need to be confirmed during the design phase.

Regardless of the build strategy considered, there is the potential for
indirect impacts during construction. This will be determined in the
4(f) review discussed above. The permanent visual impacts caused
by retaining walls for slow-moving vehicle lanes on Georgetown Hill
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Figure 6.4
Historic Districts

and elevated structures (and potentially catenary) for the FGT, may
result in indirect visual impacts. Potential impacts of vibration on
historic structures caused by the FGT will need to be assessed after a
technology is defined.

Parkland

Special protection is required for parkland or recreational facilities
that are considered to be local “public use” facilities, or properties
that qualify under Section 4(f) or 6(f) of the Transportation Act (49
USC 303). No 4(f) or 6(f) properties are located in the proposed
alignment for any of the build strategies. However, as mentioned
above, there will be a potential for indirect impacts on the National

- Historic Landmark District located in Georgetown and Silver Plume.

A more quantitative evaluation of this issue will be provided during
the preparation of environmental assessment (EA) and/or EIS
documents.

Mobility/Safety Evaluation

The mobility/safety criteria used for ex)alﬁéﬁng the six strategies
were developed through the CWC process presented in Section 2.
These criteria include:

Congestion Relief
Safety/ Accidents
Movement of Freight
Reliability
Connectivity

Accessibility

Additional criteria evaluated include transit ridership, peak
capacity, and vehicle miles traveled.
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Mobility calculations are based on the peak-hour condition as
defined as the thirtieth highest hour conditions.

The results of the evaluation follow for each of the specified criteria.
Table 6-7 provides estimates of the annual vehicle miles of travel
and person-trip projections for the I-70 corridor. Projections are
provided for existing conditions (1995) and for each of the
alternative transportation development scenarios under
consideration. To illustrate differences in travel statistics between
modal alternatives, a detailed analytical approach was performed.

Due to insufficient data that could succinctly identify the number of
existing person-trips throughout the 140-mile corridor, person-trip
estimates were calculated from estimates of vehicular volumes on
individual I-70 segments and from average trip-length data
estimated from a license-plate survey of the corridor. Data obtained
from a synthetic origin-destination table estimated from vehicular
volumes on all major highways on the Western Slope was also used
to estimate average trip lengths. Existing vehicle occupancy data,
obtained from the license plate survey, were then used to convert
estimated vehicle-trips to person-trips. Additional data that took
forecasts of public transit trips for each strategy were then added to
the estimated number of persons traveling by automobile to
determine the total person-trip estimate.

No fixed total annual person-trips total was established by this
methodology; rather, it is intended to be illustrative of the types of
shifts in mode and vehicle occupancy that might result from policy
actions in the corridor.

Typically, vehicle occupancy can be expected to vary within a small
range of its existing value, given established patterns of travel. Over a
20-year planning horizon, a number of influences could push
occupancies higher. These include regional policy mandates,
increased costs of driving, growing congestion, and social/cultural
shifts that will occur even in the absence of corridor-specific actions.
In these circumstances, average vehicle occupancy could be boosted
about 10 percent, to almost two persons per vehicle.

To reflect the impacts of the various corridor strategies, changes in
VMT and vehicle occupancies were estimated according to the
policy, program, and physical elements of each strategy. With
expanded highway capacity, VMT is likely to remain high in
response to the added supply, and occupancies move upward only
slightly. In the Bus/HOV Strategy, occupancies would move sharply
upward in response to the travel time incentives from the use of a
reserved lane, with a corresponding reduction in VMT. The TSM/
TDM Strategy produces higher occupancies with programs and
services, but without the traveltime incentives, so VMT is affected to
a lesser extent. The transit alternatives reduce VMT by shifting trips
to a new mode, with occupancies in a mid-range, reflecting
competition between ridesharing and transit modes. Overall
occupancies among these estimates vary another 10 percent above
those associated with the No-Build Strategy. These assumptions
represent a conservative approach to estimating future travel

demand in the I-70 corridor. Variations in the number of annual
person-trips reflect the preponderance of discretionary trips served
by 1-70.

It would be anticipated that each of the development scenarios
would likely result in a change in vehicle occupancy. Past research
has shown that changes in vehicle occupancy over time can amount
to an increase of approximately 10 percent as roadways become
more heavily traveled over a 20-year period. While this may not
amount to a large difference when considering typical urban vehicle
occupancies (where vehicle occupancies hover around 1.2 to 1.3), a
10 percent difference to the high vehicle occupancy conditions in
the I-70 corridor can be measurable and can not be ignored.

Using the existing data as a starting point, changes to future vehicle
occupancies were examined for each of the alternative development
scenarios. Using a 10 percent change in vehicle occupancies as a
starting point to reflect the no-build scenario, the anticipated vehicle
occupancy under this strategy would increase from 1.77 under
existing conditions to 1.95 for the no-build scenario. Also, because
each of the alternative strategies includes a TSM/TDM component
to increase vehicle occupancies, past research would indicate that a
5 percent increase in vehicle occupancy could be achievable. This
accounts for the expected 2.05 vehicle occupancy for the TSM/
TDM, Fixed Guideway Transit with Select Highway Improvements,
and Highway Widening alternatives.

The occupancy increase because of the TSM/TDM programs was
considered to be an additive to the 10 percent increase of vehicle
occupancy over time. While these assumptions regarding changes in
vehicle occupancy provide what some may consider significant
increases, they provide a conservative approach to distinguish the
difference in travel characteristics among alternatives. The level of
congestion during peak time periods will influence vehicle
occupancies between alternatives as well, as will be discussed
below. However, data to distinguish that difference are not readily
available, and the approach used herein likely overestimates the

change in vehicle occupancy. Hence, the differences in travel
statistics between strategies would likely be even less than what is
presented in Table 6-7.

Because the Fixed Guideway Transit Strategy will likely result in
higher degrees of congestion than the other strategies, an increase in
the vehicle occupancy to 2.10 was forecast. Also, because of the
travel time benefit of the high-occupancy vehicle lanes in the Bus/
HOV Strategy, an increase in vehicle occupancy, because travelers
will tend to take advantage of this travel time advantage, would be
expected. Thus, considering an increase in vehicle occupancy as a
result of the speed benefit of the HOV lane plus the expected
number of public transit trips in this alternative, an even higher
occupancy of 2,15 was predicted. Note that the estimate of transit
trips for the corridor was produced in the report entitled I-70
Mountain Corridor MIS Ridership Methodology and Results Report
(Manuel Padron and Associates, 1998).

Annual VMT was predicted from the various alternative forecasts
for the individual highway segments along I-70. These forecasts
account for the reduction in vehicle miles traveled when a
competing transit mode is available. Using the occupancy
assumptions stated previously and using the projected number of
person trips on the public transit mode for each strategy
(determined as part of the public transit ridership analysis that took
into account travel time, fare and other transit system attributes),
person trip estimates were then calculated. By calculating trips in
this manner, the total number of person trips between alternatives
will vary. This result does not conform to typical network systems
analyses (especially in urban conditions) where the number of
person trips is fixed, and these trips are analyzed to assess the
changes in transportation mode and route selection among
alternatives within that system. However, it was felt that since
much of the travel on I-70 is in the form of discretionary trips, it is
possible for person-trips in the I-70 corridor “system” to be relocated
to alternative “systems,” or to eliminate the trips entirely.

TABLE 6-7
I-70 Corridor System Statistics
1995 2020
Fixed Guideway | Fixed Guideway Transit/ Highway

Existing No Build TSM/TDM Bus/HOV Transit Selected Highway Widening
Annual VMT (1000s) 1,168,000 1,818,000 1,896,000 1,816,000 1,858,000 1,877,000 1,935,000
Occupancy 1.77 1.95 2.05 2.15 2.10 2.05 2.05
Annual Vehicle Trips 37,016,475 57,604,560 60,097,800 57,541,190 58,871,300 59,484,560 61,311,800
Auto Person Trips 65,519,200 - 112,328,900 123,200,500 123,713,560 120,686,165 121,943,348 122,623,570
Transit Trips N/A N/A 630,000 709,000 1,736,000 1,736,000 600,000
Total Trips 65,519,200 112,328,900 123,830,500 124,422,560 125,365,730 126,653,580 123,223,570
Daily Vehicle Trips: Eisenhower
Tunnel 23,200 35,610 37,140 35,570 36,390 36,760 37,900
Daily Auto Person Trips:
Eisenhower Tunnel 41,064 69,440 76,140 76,470 76,420 75,358 74,600
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In addition to the system statistics presented in Table 6-7, vehicle
and person-trip statistics for the Eisenhower Tunnel are also
illustrated. These statistics will eventually be used in the financial
analysis to help describe the effect of toll pricing at an isolated area
along the corridor.

Congestion Relief

Congestion along the existing I-70 corridor was identified as a major
issue during the public process. During peak periods, congested
operation produces a lengthening of travel times, reduced travel

speeds, and associated discomfort and inconvenience of stop-and-go

travel. Congestion is closely related to the patterns of travel demand.

It occurs as the cumulative result of numerous individual decisions
regarding the timing of travel.

Three different aspects of highway congestion were considered in
the detailed evaluation: travel times, level of service (LOS), and

duration of congestion.

Travel Times

Two travel times are compared: first, travel time on the “alternate
mode” represented by either a bus or FGT; and second, travel time on
I-70 in a private auto. Travel times for the rail mode were estimated
using running time and stopped time at stations. For the Bus/HOV
Strategy, a separate travel time estimate was prepared for users of
the exclusive HOV lane. All travel time calculations assume travel
between the Main Vail interchange and the C-470/1-70 interchange.
The results of the travel time impact analysis are presented in

Table 6-8.

TABLE 6-8

Thirtieth Highest Hour and Off-Peak Travel Times, Existing (1995) and Year 2020

Travel Time-Vail to

Travel Time-Vail to

C-470 on Alternate C-470 on Highway
Mode
Off-peak Conditions (1995) N/A 1 hour, 30 minutes
Existing 30th Highest Hour
Conditions (1995) NIA 1 hour, 55 minutes
No Build (2020) N/A 3 hours, 5 minutes

Transportation Systems
Management/Transportation
Demand Management (2020)

2 hours, 35 minutes
(buses)

2 hours, 10 minutes

Bus/High Occupancy Vehicle
(2020)

1 hour, 55 minutes

2 hours, 10 minutes

Fixed Guideway Transit (2020)

1 hour, 20 minutes

2 hours, 25 minutes

Fixed Guideway Transit with
Selected Highway
Improvements (2020)

1 hour, 20 minutes

2 hours

Highway Widening (2020)

2 hours, 15 minutes
(buses)

1 hour, 50 minutes

Assuming 1995 thirtieth highest hour (weekend) conditions, the
travel time between Vail and C-470 is 1 hour and 55 minutes on
1-70, while the off-peak or unimpeded travel time is 1 hour, 30
minutes. Under the NB Strategy, the travel time will increase
dramatically to 3 hours and 5 minutes in the year 2020 during the
thirtieth highest hour. During peak periods, operating speeds would
range as low as 13 mph at the twin tunnels, with an average
between Vail and C-470 of about 30 mph.

Under the TSM/TDM Strategy, travel time in the year 2020 on I-70
between Vail and C-470 will be 2 hours and 10 minutes during the
thirtieth highest hour (weekend), an improvement of 55 minutes as
compared to the NB Strategy. Travel time using the bus is estimated
at 2 hours and 35 minutes. The slower travel time is due to station
stops and slightly reduced speeds on steep grades.

Travel times on [-70 in the year 2020 are projected to be 2 hours and
10 minutes between Vail and C-470 with the HOV Strategy. The
travel time on the HOV lane will be improved with an estimated
time of approximately 1 hour and 55 minutes. This suggests that the
general-purpose travel lanes will be more congested than the HOV
lanes.

At an average speed of 60 mph, the FGT Strategy will provide a
travel time between Vail and C-470 of 1 hour and 20 minutes on the
alternate mode, comparable to off-peak (nonweekend) travel times
by automobile in the year 2020. However, the automobile trip will
take 2 hours and 25 minutes on I-70 during the thirtieth highest
hour travel time due to the anticipated level of congestion.

With the FGT/SHI Strategy, the travel time between Vail and C-470
on the FGT will remain at 1 hour and 20 minutes in the year 2020.
The travel time between Vail and C-470 on I-70 via the highway is
reduced by 25 minutes to 2 hours with this strategy. The
improvement over the FGT Strategy without highway
improvements is a result of the additional highway capacity
included with this strategy. Travel times on the FGT system are
significantly superior to bus transit, under any of the alternatives.

The HY Strategy results in improved speeds, 1 hour and 50 minutes
versus 3 hours, 5 minutes, between Vail and C-470 on I-70 over the
NB Strategy, for the thirtieth highest hour in the year 2020. Bus
travel times also improve by about 20 minutes over the TSM/TDM
Strategy, 2 hours and 15 minutes versus 2 hours and 35 minutes,
due to increased highway capacity and reduced congestion at
Eisenhower Tunnel.

Level of Service

LOS analysis on I-70 was performed at Vail, Frisco, Eisenhower
Tunnel, Idaho Springs, and Genesee for the years 2020 and 2050 for
the thirtieth highest hour of travel time reflecting typical peak
weekend operating conditions. It should be noted that the LOS on
the alternate mode, either the HOV lanes or the FGT, should be
acceptable even in cases where failed conditions are experienced on
the general purpose lanes of 1-70.

As shown in Table 6-9, if improvements are not made, as is the case
with the NB Strategy, LOS F would be experienced throughout the
corridor from Floyd Hill to Avon by the year 2020. Additional
specifics by location are given below.

TABLE 6-9
Thirtieth Highest Hour (Weekend) Level of Service (LOS) Analysis

Vail Eisenhower Idaho
Strategy Area Frisco Tunnel Springs | Genesee
Existing Conditions
(1995) D C E E C
No Build (2020) E F F F D
Transportation Systems
Management/
Transportation Demand
Management
(2020) D/E F F D/E D
Bus/High Occupancy
Vehicle (2020) DIE D F D/E D
Fixed Guideway Transit
(2020) D/E E F F D
Fixed Guideway Transit
with Selected Highway
improvements
(2020) DIE C E D D
Highway Widening
(2020) D/E D D D D

In 2050, the thirtieth highest hour (weekend) would be LOS F at all
locations regardless of the improvement package. In other words,
none of these alternatives truly represents a long-term solution.

Vail. Currently, the LOS experienced through Vail is D during peak
weekend conditions. The NB Strategy results in LOS F in both 2020
and 2050 through Vail. All of the remaining strategies provide an
LOS of between D to E (depending on actual location) in 2020.

Frisco. Currently, the LOS experienced through Frisco is C during
peak weekend conditions. The NB and TSM/TDM strategies result
in LOS F on I-70 in Frisco in 2020. The HOV and HY strategies
provide LOS D, and the FGT Strategy provides LOS E in 2020. LOS
C is provided in Frisco with the FGT/SHI Strategy in 2020. This is a
result of the selected highway widening and the added diversion of
the FGT in the vicinity of Frisco.

Eisenhower Tunnel. Currently, LOS E is experienced at this location
during peak weekend conditions. LOS F is predicted for all of the
strategies except the HY Strategy, where an LOS D is predicted in
2020. The HY Strategy is the only option that provides capacity
improvements at Eisenhower Tunnel, thus explaining the improved
LOS over the other strategies.
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Idaho Springs. Currently, the LOS in Idaho Springs is E during peak
periods on the weekends. In 2020, both the NB and FGT strategies
result in LOS F through Idaho Springs. The FGT/SHI and the HY
strategies provide the best mobility, where LOS D is predicted. This
improvement is largely a result of the increased highway capacity
provided through Idaho Springs as part of these strategies. The
HOV Strategy is predicted to provide LOS D/E in 2020 through
Idaho Springs.

Genesee. Under existing conditions at Genesee, LOS C is experienced
during peak periods. In 2020, these conditions are reduced but still
acceptable at LOS D with all five of the build strategies.

In summary, while the alternative development strategies have
differing results with regard to the impact to highway LOS during
the thirtieth highest hour (weekend conditions) by the year 2020,
LOS during weekday off-peak conditions should be acceptable. Note
that by 2050, none of the alternative solutions provide an acceptable
highway LOS during the thirtieth highest hour. However, as in
typical urban transportation conditions, long-term solutions to
solving congestion may not be possible. In fact, in most metropolitan
areas, much shorter term forecasts can result in travel demands that
simply cannot be accommodated without an overwhelming
investment in transportation infrastructure. Thus, the decision to
simply expand the highway to accommodate the additional demand
on the highway system must be weighed against providing
alternatives in the form of public transportation. Often, solutions to
travel demand issues are not based solely on the fact that the
particular investment can solve congestion, but rather that other
options are available for making a trip.

Hours of Congestion

As shown in Table 6-10, hours of congestion on I-70 were evaluated
at Eisenhower Tunnel and the City of Idaho Springs. Under current
conditions, 120 hours of congestion are experienced per year at
Eisenhower Tunnel; 160 hours of congestion are experienced at
Idaho Springs. These conditions occur approximately 20 weekends
per year. For the purposes of this study, congestion is defined as
conditions where the hourly demand is at least 80 percent of the
calculated freeway capacity. Congestion was only predicted for the
year 2020. In 1995, about 3.2 percent of annual VMT took place
under congested conditions.

In the year 2020, congestion is expected to affect travel on about 30
weekends annually. On these peak weekends, congested operation
could be expected for 12 hours in the peak direction (westbound
Friday and eastbound Sunday). Traffic flow would be operating at
reduced capacity during these times, limiting the throughput of
vehicles and creating queues at existing bottlenecks. (Note that the
transit strategies represent an alternative travel mode that will not
be congested during peak periods.)

Predicted congestion at Eisenhower Tunnel and Idaho Springs
follows.

TABLE 6-10

Annual Estimated Hours of Congestion in 2020

Annual Estimated hours | Annual Estimated hours
of Congestionon [-70 at | of Congestionon |-70in
Strategy Eisenhower Tunnel Idaho Springs
Existing Conditions 120 160
No Build = 700 - 700
Transportation Systems
Management/Transportation
Demand Management 450 225
Bus/High Occupancy Vehicle 500 —
Fixed Guideway Transit 500 400
Fixed Guideway Transit with
Selected Highway
Improvements 500 100
Highway Widening 175 150

Eisenhower Tunnel. Under the NB Strategy, year 2020 congestion is
predicted to increase nearly six-fold from 120 hours to 700 hours

annually or approximately 12 hours during the weekend in the peak

direction. This compares to 450 hours annually for the TSM/TDM
Strategy or 7.5 hours per weekend in the peak direction; 175 hours
annually or 3 hours for the HY Strategy; and 500 hours annually or
7.5 hours per weekend in the peak direction for the general traffic in
the Bus/HOV Strategy, although the HOV lane itself would be
uncongested. For the FGT and FGT/SHI strategies, congestion
would amount to 500 hours annually or 8.3 hours per weekend in
the peak direction.

The HY Strategy results in the fewest hours of congestion due to
additional capacity at Eisenhower Tunnel. None of the other
strategies provide improvements to Eisenhower Tunnel.

Idaho Springs. The annual hours of congestion at Idaho Springs
increase from 160 to 700 with the NB Strategy, or as much as
12 hours on peak weekend periods.

Annual year 2020 congestion is reduced with the HY Strategies
from 160 hours annually to 150 hours or about 2.5 hours during the
weekend in the peak direction. Annual congestion is reduced with
the FGT/SHI Strategy to 100 hours or about 1.7 hours per weekend
in the peak direction. The TSM/TDM Strategy is predicted to reduce
annual congestion to 225 hours or 4 hours during peak weekend
periods because of the provision of the flex lanes through the city.
Annual congestion of 200 hours or about 4 hours per weekend in
the peak direction is estimated for the Bus/HOV Strategy. The FGT
Strategy provides the poorest reduction of congestion on I-70
through Idaho Springs at 400 hours or the equivalent of 6.7 hours
during the peak weekend period.

In summary, the HY Strategy provides the best 2020 mobility
improvement at Eisenhower Tunnel. However, congestion in 2020
will still be more severe than currently experienced (i.e., 175 hours
versus 120 hours currently). Selection of the FGT Strategy without
any highway improvements offers the poorest level of service, with
congestion increasing by three times over current conditions. Since
none of the remaining alternatives provide a third bore at
Eisenhower Tunnel, the level of 2020 congestion on weekends will
increase about four times over what is currently experienced.
Congestion at Idaho Springs will be less than current conditions
with the FGT/SHI strategy because it provides both highway and
FGT improvements. The HY Strategy provides congestion conditions
that are about the same as today. The TSM/TDM and HOV
strategies result in some deterioration of congestion through Idaho
Springs over existing conditions.

Safety/Accidents

The safety performance of a transportation system is an important
index of public confidence in the various travel modes and an
indicator of economic losses associated with accidents. Accident
statistics for highways, rail, and air travel were obtained in the
evaluation process.

Highway. Along 1-70, accident data were analyzed for 11 roadway
segments, including rates for property damage, injury, and fatality
accidents. Highway accident rates were estimated for future
conditions, based on national data correlated to traffic volumes,
number of lanes, and terrain. These criteria were used to adjust the
observed accident rates based on the elements of each strategy.

Accident data were obtained from CDOT for the I-70 Mountain
Corridor. Rates of property damage, injury, and fatality accidents
were determined using 1995 accident and traffic volume data. The
overall accident rate for the corridor was determined to be 1.20
accidents per million vehicle-miles (MVM), or about 31 percent

above the average rate for other rural Colorado interstate highways
(0.91 accidents per MVM).

Injury rates in the corridor average 0.41 accidents per MVM,
compared to the statewide average of 0.34 accidents per MVM. The
fatality rate in 1995 was 2.11 accidents per 100 MVM, compared to
the statewide interstate average of 1.76 accidents per 100 MVM.
Both of these rates are about 20 percent above the statewide
averages. Among the 1995 mountain corridor accidents,

34.2 percent involved injuries and 1.75 percent involved fatalities. In
1995, 479 injuries and 30 fatalities occurred along I-70.

Some of the segments with higher accident rates include S.H. 24
(Minturn) to S.H. 91 (Wheeler Junction) and S.H. 103 (Idaho
Springs) to S.H. 6 (Clear Creek). In these areas, accident rates are
about double the statewide interstate average.

Accident rates were estimated for future conditions for each of the
strategies using an adjusted accident rate and projections of future
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vehicle-miles of travel in the corridor. Research in California has
produced accident averages for four- and six-lane rural freeways,
according to traffic volume, speed, and terrain parameters. These
factors were used to adjust the observed accident rates in the I-70
Mountain Corridor, accounting for the future traffic volume and
number of lanes specific to each strategy. The accident rates
estimated in this way are presented in Table 6-11.

TABLE 6-11
Summary of Accident Rates and Numbers
Annual
Accident Rates Number of Accidents
Property
All? Injury* | Fatal?] All Damage | Injury | Fatal
1995 | Existing 1.20 0.41 2.1 1,402 893 479 30
2020 | No Build 1.33 0.45 2.54 2,421 1,56565 820 46
2020 | TSM/TDM 1.24 0.42 2.37 2,350 1,510 795 45
2020 | Bus/HOV 1.11 0.37 2.16 2,014 1,305 670 39
2020 | FGT/SHI 1.26 0.42 2.38 2,365 1,530 790 45
2020 | HY 1.11 0.37 2.16 2,147 1,390 715 42

1 Per million vehicle-miles
2 Per 100 million vehicle-miles

Other Modes. Accident statistics for the air and rail mode were
obtained from national and international data for air travel, and
commuter rail and high-speed rail systems. These records provide
information regarding the frequency of injuries and fatalities. From

1990 to 1994, commuter rail systems averaged 11.5 injuries per
MVM and 0.49 fatalities per MVM.

Accident rates for air and rail travel were also obtained from
national statistics. For rail modes, both high-speed and commuter
rail technologies were evaluated for those strategies proposing rail
service. Accident rates for air travel are low, and expanded air
service is included in all of the action strategies. It was not explicitly
reflected in the evaluation.

For high-speed rail systems, no injuries or fatalities have been
reported in more than 15 years of operation in France and Japan.
An accident rate of zero is assumed for this mode. This impressive
safety record is obtained through aggressive maintenance and
monitoring of the trackage and rolling stock.

Accident rates for air travel are computed on the basis of

passenger miles. Injuries averaged 0.05 per billion passenger miles,
and fatalities averaged 0.2 per billion passenger miles between 1990
and 1994.

Projected Safety Performance

For future conditions, accident rates are projected to remain highest
in the NB Strategy, because no additional infrastructure
construction to improve safety is undertaken, but traffic volumes
continue to grow. The TSM/TDM and FGT/SHI strategies exhibit
lower accident rates, because some widening is provided, and traffic
volumes are reduced compared to the NB Strategy. The lowest
accident rates are projected for the HY and Bus/HOV strategies.

A comparison of the safety performance estimated for each of the
strategies is presented in Table 6-11. As indicated in the table, the
number of annual injury accidents in 2020 is the least with the HOV
Strategy at 670. This compares to 820, or 22 percent more, injury
accidents than with the NB Strategy. The HY Strategy is the second
lowest at 715, and the TSM/TDM and FGT strategies are about
equal at 795 and 790, respectively.

Movement of Freight

The movement of goods is a critical issue for economic vitality at the
local, state, and national levels. Currently, most goods delivered in
the I-70 Mountain Corridor are shipped by truck. Only the
westernmost 60 miles of the corridor are served by rail freight mode.

Each strategy was reviewed for its ability to efficiently serve freight
movement. For the highway mode, travel times are a key
determinant in assessing freight mobility. Opportunities for ITS
applications, climbing lanes, chain-up areas, and maintenance
operations in the various alternatives will improve the efficiency and
safety of goods movement.

Because freight movement is directly related to conditions on I-70,
the HY Alternative would provide the greatest benefit to freight. It is
probable that the FGT strategies could be configured to carry some
freight. This cannot be confirmed until an FGT technology is
defined. Additionally, the truck-climbing lanes that are components
of all of the build strategies, including the FGT strategies, will
improve the conditions for the movement of freight.

Reliability

Reliability is a measure of the transportation system to perform
consistently under various external conditions. In the I-70 Mountain
Corridor, inclement winter weather can adversely affect travel times
for automobiles, buses, and trucks. Traffic accidents and
unanticipated incidents also can reduce the day-to-day and week-
to-week stability of travel times.

For transit, rail, and air travel modes, reliability is measured by
travel time stability and schedule adherence. Adverse weather
conditions also affect these modes. Transit vehicles that are forced to
operate in mixed highway traffic, such as for the TSM/TDM
strategies, could be expected to provide a lower level of