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Transportation Management focuses on reducing Corridor congestion and 
improving overall mobility on the existing I-70 facility. This alternative includes 
an integrated package of Transportation Management strategies that maximize the 
operational efficiency and person-moving capacity of the Corridor by better 
balancing the demand for travel on I-70 with the capacity of I-70 to handle travel 
demand. Many of these strategies rely heavily on public-private partnerships to 
achieve desired results.  

Transportation Management includes the coordinated implementation of 
transportation demand management (TDM), transportation system management 
(TSM), and intelligent transportation system (ITS) strategies. As an introduction, 
the following brief definitions are provided: 

• Transportation Demand Management (TDM). TDM is designed to most 
efficiently use existing transportation facilities by managing the actual 
“demand” placed on these facilities. Using integrated strategies that maximize 
available travel-mode choices, increase vehicle occupancy, reduce travel 
distances, and shift peak-period demand to non-peak periods, TDM programs 
extend the useful life of transportation facilities and enhance mobility options. 

• Transportation System Management (TSM). TSM measures involve 
operational improvements to existing transportation facilities that maximize 
their person-moving capacity, reduce the severity and duration of temporary 
(for example, crash and weather) delays, and improve safety. 

• Intelligent Transportation Systems (ITS). ITS involves the application of 
advanced technologies and communications to optimize the efficiency of 
transportation systems. ITS applications are often an integrated support 
element of both TDM and TSM strategies.  

The Transportation Management strategies summarized in this section include 
TDM, TSM, and ITS strategies as part of an integrated package. Transportation 
Management can be implemented as a standalone alternative or integrated as a 
complement to other “build” alternatives. 
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Transportation Management strategies attempt to reduce the severity and duration 
of congestion and to enhance overall mobility by improving the balance between 
the demand for travel on I-70 with the capacity of I-70 to handle travel demand. 
These strategies recognize that both travel demand and facility capacity can vary 
under a variety of circumstances. 

Transportation Management strategies generally exclude extensive infrastructure 
investments aimed at expanding roadway capacity. Instead, these strategies focus 
on: 

1. Management of travel demand to reduce the severity and duration of 
circumstances where travel demand exceeds existing roadway capacity. 
Modifications to travel demand can include adjustments to travel time (by 
time-of-day and/or day-of-week), travel route, trip distance (through changes 
in trip origins and destinations), and vehicle occupancy.  

2. Management of existing Corridor capacity to address locations where 
relatively minor improvements to the roadway network or highway operations 
will help address temporary or long-term capacity bottlenecks. Temporary 
bottlenecks include those caused by incidents, weather, and construction 
factors.  

Development and implementation of Transportation Management strategies along 
Colorado’s I-70 Mountain Corridor must be tailored to fit the unique recreation-
based nature of trip-making in the Corridor. Although the national base of 
experience in Transportation Management is more extensive for urbanized areas, 
recreation-centered corridors can be particularly appropriate for Transportation 
Management strategies because they often have highly predictable travel patterns, 
significantly increased travel demand during specific peak-periods, and relatively 
concentrated travel destinations. Additionally, corridors with a high volume of 
recreational trips often have high environmental amenity values tied to both the 
travel route and the trip destination, increasing the value of transportation 
strategies with lower environmental impacts. 

The coordinated management of both demand and capacity fosters greater 
efficiency from existing transportation facilities, maximizing their overall person-
moving and goods-moving capacity. Well-designed, well-coordinated 
Transportation Management strategies can provide win-win solutions to 
transportation challenges in recreation-centered corridors by improving the 
overall visitor experience, enhancing economic vitality, and reducing (or 
delaying) the need for major transportation infrastructure investments with 
potentially high economic and environmental costs. 



DRAFT 

 
  4 

�0���
��
�
1��
�����������	��
�����
�
��
��
����

The following factors present challenges to the development of Transportation 
Management strategies in the I-70 Mountain Corridor. 

• Lack of a coordinating organization for I-70 “functional area.” The I-70 
Mountain Corridor represents a single functional area. Defined by common 
geographic characteristics and tourism-related economic generators and united 
by I-70 as a major transportation connector, residents and visitors live, work, 
and play throughout the entire I-70 Mountain Corridor, from west Denver to 
Glenwood Springs. This common “functional area” includes five counties, 
more than ten municipalities, multiple public and private transit operators, and 
one regional airport. However, there is no existing organization to coordinate 
activities that impact transportation across jurisdictions. This is a challenge 
because the development and implementation of many Transportation 
Management strategies rely on enhanced coordination between transportation 
providers and between the public- and private-sector organizations. In many 
corridors around the country, Transportation Management Associations 
(TMA) have been created. These associations bring the diverse interests along 
the corridor together to help implement Transportation Management 
strategies. 

• Transportation Management less proven in recreation-centered 
corridors. There is significant experience and understanding of 
Transportation Management strategies within urbanized areas, particularly for 
commute-trips. There has been less experience with these strategies for 
recreation trips. Nonetheless, the last few years have seen a surge in interest in 
and implementation of Transportation Management measures in tourism 
environments, with the National Park Service leading the charge in parks like 
Acadia and Yosemite. The development of Transportation Management 
strategies for the I-70 Corridor is based on a review and analysis of 11 similar 
corridors throughout North America, from Lake Tahoe to Cape Cod (see 
Appendix A). 

• Currently high average vehicle occupancy. The average number of 
passengers per vehicle in the I-70 Mountain Corridor today is approximately 
2.4, considerably higher than national averages for all trips types but normal 
for recreation-centered corridors. Incremental increases in average vehicle 
occupancy (AVO) are often more difficult in areas where AVO rates are 
already high.   
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The following factors present opportunities for the development of successful 
Transportation Management strategies in the I-70 Mountain Corridor. 

• Strong network of local transit systems and pedestrian-friendly 
communities. Eagle County Transit, Summit Stage, localities, and ski areas 
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currently operate successful, and free, transit services in a large percentage of 
the primary destination areas along the Corridor. Additionally, many of the 
primary destination communities along the I-70 Corridor feature pedestrian-
friendly central areas. These services are a critical element for the success of 
many Transportation Management strategies, as they provide a background 
network of transportation infrastructure for those arriving without a vehicle. 

• Distinct and predictable trip types and patterns. Recreation trips along the 
I-70 Corridor, particularly those originating from the Front Range, are largely 
distinct (in terms of trip purpose) and predictable (in terms of travel patterns 
and departure times). Additionally, travel route options are limited, and 
destinations concentrated. Winter destinations are more concentrated than 
summer destinations. Compared to the varied and disperse nature of urban 
commute-trips, trip-making in recreation-centered corridors like I-70 is more 
focused, which allows more effective targeting of Transportation Management 
strategies to specific travel markets. 

• High value on travel experience among recreation, “choice” trips. The 
1999-2000 I-70 User Study found that 63 percent of travelers on I-70 (Winter 
2000) made “similar trips” on I-70 once a month or less. For trips taken less 
frequently, particularly recreation trips (which are typically optional, or 
“choice” trips), travelers often place a higher value on travel “experience.” 
Other factors such as travel cost and travel time, while still relevant, are often 
less of a priority than they would be for trips like commute-trips that are 
undertaken much more frequently. When the travel destination is 
recreation/enjoyment, transportation to the destination becomes part of the 
overall experience. As such, there are opportunities for Transportation 
Management strategies to tailor travel options that stress convenience and 
enjoyment (even over travel time and travel cost factors).  

• Peak-shifting is already occurring. Travel patterns along I-70 have already 
shifted to off-peak hours in response to growing traffic congestion during 
peak-periods. While this shift in demand provides a degree of congestion 
relief, these shifts are occurring in response to a “negative” influence: peak-
period congestion. There is reason to believe that some trips are eliminated 
altogether from the I-70 Corridor, which has a detrimental impact on 
economic vitality for both private- and public-sector interests in the Corridor. 
There is an opportunity to “control the message” and begin to shift the 
influential factors from negatives (congestion, difficult driving conditions, 
etc.) to positives (convenient travel options, off-peak travel incentives, etc.). 

• Incremental improvements mitigate/delay the need for investments with 
high economic and environmental costs. Transportation Management 
measures target-specific roadway locations and time periods where demand 
exceeds capacity. As such, to be effective, these strategies do not need to 
achieve large-scale shifts in corridor-wide travel behavior. Relatively small 
shifts in demand can “smooth the peak” and improve overall operations and 
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efficiency. Additionally, even minor shifts in demand (and reductions in 
temporary delays) can delay the need for major infrastructure investments by 
getting more out of existing facilities. 
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The following section provides an overview of best practices from 11 North 
American case studies researched for this project to establish a context for the 
development and evaluation of Transportation Management strategies for the I-70 
Mountain Corridor. Appendix A provides a full description of these case studies. 
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1. The Lake Tahoe Region, California/Nevada 

• Various corridors including Nevada State Route 28, California’s I-80, 
California Highway 50 

2. Whistler-Blackcomb, British Columbia 

• Highway 99 

3. Cape Cod National Seashore, Massachusetts 

• Route 6 

4. Florida Keys 

• US 1, from Miami to Key West 

5. US National Parks  

• Great Smoky National Park - Cades Cove Loop 

• Acadia National Park 

• Grand Canyon National Park 

• Zion National Park 

• Yosemite National Park 

6. Washington State 

• I-405 corridor 

7. I-93: Salem to Manchester, New Hampshire 
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Despite the unique geographic features, level of planning efforts and differing 
political environments, the case study research identified the following specific 
programmatic and marketing best practices for the implementation of 
Transportation Management strategies in high recreation-travel corridors: 
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• Regional coordination: Coordinate with local and public planning agencies 

(including departments of transportation, parks departments, city and county 
jurisdictions, metropolitan planning organizations, etc.), businesses (including 
tourist agencies, resorts, ski resorts, etc.), and residents (including peak-season 
and year-round residents) when planning Transportation Management 
strategies.   

• Integration of commute-oriented strategies: Include commute-oriented 
employee mobility strategies within the overall tourism-focused 
Transportation Management plan. 

• Incentives over disincentives: Focus on incentives over disincentives to 
increase vehicle occupancy and encourage off-peak travel as a means to 
maintain or improve the visitor experience for recreational-oriented trips. 

• Affordability, convenience, and enjoyment: Make transportation choices 
easy to use, affordable, and fun for visitors. Non-auto-oriented travel options 
should be fully integrated into the overall visitor experience. 
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The case study research revealed the importance of marketing and information 
programs to the effectiveness of Transportation Management programs: 

• Information early and often: Market TDM and Transit programs at every 
level of the visitor’s experience. The visitor should be aware of transportation 
options from when they start planning their trip to when they arrive. Provide 
detailed, easy-to-understand information to visitors regarding their travel 
choices and how to use them. 

• Take advantage of technology and existing information channels: Use the 
Internet, tourist and travel agencies, and resort marketing programs to market 
both recreation and transportation messages. 

• Tailor messages to key target markets: Include marketing efforts targeted at 
two distinct visitor audiences: those who arrive car free and those who drive.  
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The following issues are central to the development of all of the alternatives: 

1. Understand travel market segments and target travel markets with the 
best ability to solve the problem. While there are a tremendous number of 
trip types using the I-70 Corridor, Transportation Management strategies 
designed to address specific transportation problems must (1) target the 
primary target markets contributing to these problems and (2) design travel 
options that appeal to these target markets. Program development should be 
focused, not scattershot. As such, market segmentation research should be a 
key precursor to the development of travel alternatives and marketing 
messages. Examples of very general market segments using the I-70 Corridor 
might include:  

a. Front Range Winter Day-trippers 

b. Front Range Winter Overnighters 

c. Out-of-town Winter Overnighters 

d. Front Range Summer Day-trippers 

e. Front Range Summer Overnighters 

f. Out-of-town Summer Overnighters 

g. I-70 Employees/Daily Commuters 

2. Focus on a positive visitor experience. The Transportation Management 
strategies focus on incentives over disincentives in the design and promotion 
of recreation-oriented travel choices and non-peak-period travel.  

3. Capture trips before they enter the I-70 Corridor. Strategies to promote 
high-occupancy travel options (whether private carpools/vanpools, private 
shuttles, or public transportation) should capture trips from Colorado’s Front 
Range and Denver International Airport (DIA) before entering the I-70 
Corridor. For example, development of park-n-rides for Front Range travelers 
should occur close to trip origins within the Front Range, rather than along the 
I-70 Corridor itself. Benefits include maximizing vehicle occupancy on the 
I-70 Corridor and reducing parking demand at constrained destinations. 
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Brief Description: The use of incentives to shift travel demand by time of day 
and day of week and to increase average vehicle occupancy. Incentives include 
financial incentives, travel time and convenience incentives, and reward/point 
program incentives (“frequent flier points”). 

Consider demand/capacity relationships across all impacted sectors. While 
travel demand and available roadway capacity on the I-70 Corridor are important 
to understand, designing an effective Transportation Management program must 
consider demand/capacity relationship in other business sectors that influence the 
demand for travel on I-70. Examples include ski lift seats, resort/community 
parking spaces, lodging beds, restaurant seats, campground spaces, car rental 
seats, airline seats, etc. A successful Transportation Management program must 
consider ways that the demand/capacity balance in each of these areas interacts to 
shape the visitor experience and affect transportation demand on I-70. This 
analysis will form the basis for win-win public-private partnerships where 
mutually beneficial overlaps in these demand/capacity ratios exist. 

Overview of Strategies:  
1. “Colorado Mountain Plus” Club  

2. “Colorado Mountain Plus” Smart Card 

3. Alternative Recreation Schedule Arrangements 

4. Travel Industry Partnership Program 

5. Marketing and Education Campaigns 

6. “Try Another Way” Challenge Campaigns 

Estimated Cost Range: 
• Basic Implementation: 

• Start-up:  $250,000 - $500,000 

• Annual:  $300,000 - $1,500,000 

• Aggressive Implementation: 

• Start-up:  $500,000 - $750,000 

• Annual:  $1,500,000 - $3,000,000 

Estimated Effectiveness Range (reduction in peak-period travel demand): 
• Basic Implementation:  

• Summer:  2 – 4% 

• Winter:  4 – 8% 



DRAFT 

 
  10 

• Aggressive Implementation: 

• Summer:  3 – 6% 

• Winter:  6 – 10% 

Detailed Description of Strategies: 
1. “Colorado Mountain Plus” Club. Development of an I-70 Mountain 

Corridor rewards program, based on concepts similar to “frequent flier” 
rewards programs (called the “Colorado Mountain Plus” program for 
discussion purposes in this document). A corridor-wide rewards program 
provides an array of benefits and efficiencies for the implementation of peak-
spreading and vehicle-occupancy incentives, as well as other Transportation 
Management strategies. The program would likely be managed by a group 
like a Transportation Management Association (TMA), such as the proposed 
“Colorado Mountain Corridor TMA,” described in the previous section. 
Program elements/benefits include: 

• Accrual of reward points and/or direct financial incentives for off-peak 
travel and increased vehicle occupancy. Managed at either trips origins 
(for example, airports) or trip destinations (for example, ski resorts).  

• Creates a consolidated “user group” for targeted communications related 
to transportation issues, incentive programs, travel packages, trip planning, 
emergency communications, etc. Potentially including: 

• Advanced traveler information services providing traffic updates and 
recommendations of preferred travel times. 

• Information on lodging discounts available for nights that encourage 
off-peak travel. 

• Provides advertising “market” for private-sector partners (one of the 
incentives for private-sector participation) and offers the potential for 
revenue generation. 

• Program used to integrate several other strategies described in the 
following sections. 

• Could include development of “organization-based” Colorado Mountain 
Plus memberships. Special programs and incentives for bulk participation 
of organized groups. Working through organized groups provides a natural 
complement for ridesharing promotion, allows leveraging of organization-
owned parking spaces along the Front Range (see parking strategies), and 
provides for targeted marketing and education programs. Groups could 
include: 

• Companies 
• Youth/school/sports groups 
• College/university/alumni groups 
• Faith groups 
• Out-of-state “ski clubs” 
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2. “Colorado Mountain Plus” Smart Card. Development of integrated smart 
card technology that could serve as a: 

• Lift ticket or ski pass 

• All-providers transit pass (even for “free” services) 

• “Colorado Mountain Plus” debit card for rewards 

The development of the Colorado Mountain Plus Smart Card provides 
tremendous flexibility for the implementation of a Colorado Mountain Plus 
rewards program, and other incentive-based strategies identified in this plan. 
As a debit card (using Visa, MasterCard, or other systems), the system would 
allow the accumulation of credits (in dollars) from incentive programs that 
could be used for lift tickets, lodging, dining, equipment rentals, campground 
reservations, car rentals, etc.   

3. Alternative Recreation Schedule Arrangements. Working closely with ski 
resorts, recreations areas, lodging groups, and others to explore alternative 
hours of eligibility for daily and multiday lift tickets, campground 
reservations, check-in and check-out times, etc., to facilitate off-peak travel 
patterns. Also includes exploring potential travel packages that combine 
lodging and activities in an arrangement that allows (or even bundles in) off-
peak travel between I-70 destinations and the Front Range or DIA.  

4. Travel Industry Partnerships. Working closely with travel industry 
stakeholders to explore potential off-peak travel and high-occupancy vehicle 
incentives, including: 

• Car rental rideshare/non-peak incentive program. Upgrade costs, as well 
as any administrative costs, partially compensated by free advertising 
through Colorado Mountain Plus program. Examples: 

• Free comp one-class upgrades for 3+ cars 
• Free upgrade and ski racks for 4+ cars 
• Free upgrade to SUV/Van for 5+ groups, with weekday pickup and 

return.  
• Free additional day for those returning on Monday. 

• Partnerships with Airlines, Lodging, Restaurant Groups. Targeted to out-
of-town visitors. Work to bundle transportation between DIA and 
Mountain Corridor destinations into travel packages. Provide off-peak 
incentives. Work with lodging groups to provide incentives for stays that 
do not start/end during peak travel days (for example, free Sunday night 
stay). 

• Partnership with Travel Agencies. Work with travel agents booking 
Colorado vacations to bundle transportation into traveling planning 
services. Provide incentives for those arriving and departing at non-peak 
times (for example, free lift tickets, car rental days, lodging nights). 
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Provide incentives for larger groups to book high-capacity vehicles. 
Provide all those that book with prepackaged travel information and CO 
Mountain Plus Smart Card. 

5. Marketing and Education Programs. Marketing and education programs 
are essential to the effectiveness of all Transportation Management programs, 
including marketing of the “Colorado Mountain Plus” rewards programs, of 
travel choices and how they work, and of the benefits of “off-peak” travel. 
Education programs can inform travelers of forecast off-peak “travel 
opportunities.” Integrated marketing of travel destinations and of 
transportation choices is critical. 

6. “Try Another Way” Challenge Campaign. A key barrier to use of various 
travel choices is often that travelers have not ever tried other options. This 
program includes twice a year “try another way” challenge campaigns to 
encourage travelers to try a different travel option on a specific day or week. 
This program would be tied to the Colorado Mountain Plus program and 
include rewards for participation, a significant prize giveaway for each 
campaign, links to organization-based Colorado Mountain Plus members. 

$����"���
��%��	
�
����������
���

Brief Description: The provision of enhanced traveler information services 
designed to allow travelers to make “smart” travel mode and travel time (by time-
of-day and day-of-week) decisions before departing. Also includes programs to 
notify travelers of incident- and weather-related delays during their travels and to 
provide advanced public transportation schedule and routing information. 

Provide integrated traveler information before the trip begins. Too often, 
advanced traveler information programs focus on providing travel information 
(regarding alternative modes, off-peak travel opportunities, weather/incident 
delays, etc.) to travelers during their trip. However, unless relevant information is 
received before departure, opportunities for modifications in travel behavior are 
more limited (particularly due to the limited nature of alternative routes along I-
70). Additionally, traveler information and resort marketing programs should be 
integrated to maximize opportunities for comprehensive travel planning 
(integrating choices regarding travel dates, destinations, and duration with choices 
regarding travel mode and departure time). The “messaging” of resort marketing 
and travel information should be coordinated and unified. 

Overview of Strategies:  
1. “Colorado Mountain Plus” Website and Personalized Travel Information 

2. “Colorado Mountain Plus” Travel Information and Operations Center 

3. Intelligent Public Transportation Systems  
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Estimated Cost Range: 
• Basic Implementation: 

• Start-up:  $100,000 - $250,000 
• Annual:  $100,000 - $400,000 

• Aggressive Implementation: 

• Start-up:  $500,000 - $5,000,000 
• Annual:  $400,000 - $2,500,000 

Estimated Effectiveness Range (reduction in peak-period travel demand): 
• Basic Implementation:  

• Summer:  .25 – 1% 
• Winter:  .5 – 1.5% 

• Aggressive Implementation: 

• Summer:  1 – 2% 
• Winter:  2 – 3% 

Detailed Description of Strategies: 
1. “Colorado Mountain Plus” Website and Personalized Travel 

Information. A website that provides users with consolidated trip planning 
resources (integrating transportation into total trip planning). The website 
becomes the central resource for advanced traveler information systems, 
centralizing travel information (including incident/weather updates, 
congestion reports, etc.) and allowing user personalization (creation of “My 
Mountain Plus” homepage). Registered users would be able to receive critical 
travel updates by cell phone or email. Advanced travel planning features 
would allow integrated planning for transportation connections (along I-70 
and at the destination, both public and private), parking information, ski area 
and other recreation passes, lodging, dining, etc. This site would build on 
existing services, such as the “Colorado Trip” website developed by CDOT. 

2. “Colorado Mountain Plus” Travel Information and Operations Center. 
Development of a consolidated travel planning reservation and information 
center that integrates the services of a “travel agent” and the services of a 
“mobility manager.” Colorado Mountain Plus “customer service agents” 
would be available to provide trip planning information for all phases of a trip, 
including information on various I-70 transportation options and information 
on special off-peak travel packages. Information on using transportation 
options during the actual visit (for example, how to use the in-town transit 
services) could also be available.   

3. Intelligent Public Transportation Systems. Investment in advanced vehicle 
locator and other GPS technologies to improve the availability of real-time 
information for many of the Corridor’s local transit systems. Includes 
integration of this technology with web and other communications 
technologies. 
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Brief Description: Utilization of public, private, and joint-venture park-n-ride / 
intermodal-transfer facilities to facilitate high-occupancy travel options for trips 
originating from the Front Range. 

Overview of Strategies:  
1. Front Range Park-n-Ride Joint Development 

2. Public and Private Park-n-Ride Partnerships 

Estimated Cost Range: 
• Basic Implementation: 

• Start-up:  $1,000,000 - $2,500,000 
• Annual:  $50,000 - $150,000 

• Aggressive Implementation: 

• Start-up:  $3,000,000 - $10,000,000 
• Annual:  $100,000 – $500,000 

Estimated Effectiveness Range (reduction in peak-period travel demand): 
• Basic Implementation:  

• Summer:  .25 – .5% 
• Winter:  1 – 3% 

• Aggressive Implementation: 

• Summer:  1 – 3% 
• Winter:  3 – 6% 
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Detailed Description of Strategies: 
1. Front Range Park-n-Ride Joint Development. Phased development of 5 to 

15 Front Range park-n-ride/intermodal-transfer-center projects customized for 
trips bound for the Mountain Corridor. Pursued as “joint developments” 
between a potential Colorado Mountain Corridor TMA, public transportation 
organizations, recreational gear rental companies, ski resorts, gaming 
companies, restaurateurs, and private transportation providers. Intermodal 
pickup and drop-off locations would serve private van and shuttle providers, 
lodging shuttles, gaming shuttles, and public transit vehicles. Facilitates 
bundling of transportation services with total travel planning (“free shuttle 
service from the Front Range with any seven night stay”). A portion of the 
parking capacity can be leased to Front Range public transit providers during 
off-peak periods. Additionally, incentives based on departure time and vehicle 
occupancy would be offered at these locations. Incentive programs should be 
marketed as part of overall trip planning programs and integrated with 
Colorado Mountain Plus program. Examples could include: 

• Rewards program dollars given by vehicle occupancy 

• Rewards program dollars given for non-peak departures 

2. Public and Private Park-n-Ride Partnerships. Many Front Range parking 
facilities are used primarily during the work week. This program would 
facilitate partnerships with organizations that manage parking facilities along 
the Front Range to promote “private mini-park-n-rides.” Partnering 
organizations could include private parking companies (for example, Lanier 
Parking), employers, schools, colleges/universities, etc. Partnerships between 
private parking companies and the Colorado Mountain Plus program could 
provide free parking and Colorado Mountain Plus Rewards for high-
occupancy vehicles or those leaving at non-peak times. With the exception of 
the private parking facilities, use of the parking at other organizations would 
be targeted to the groups that typically use these spaces (for example, 
company employees would use their company’s parking spaces on weekends), 
and ridesharing incentives would be facilitated through Organization-based 
Colorado Mountain Plus members. 
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Brief Description: Programs to manage existing and future parking facilities at 
major I-70 Mountain Corridor destinations.  

Overview of Strategies:  
1. Priority Parking Access  

2. Long-term Management of Parking Capacity  
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Estimated Cost Range: 
• Basic Implementation: 

• Start-up:  $50,000 - $200,000 
• Annual:  $75,000 - $200,000 

• Aggressive Implementation: 

• Start-up:  $50,000 - $400,000 
• Annual:  $300,000 – $600,000 

Estimated Effectiveness Range (reduction in peak-period travel demand): 
• Basic Implementation:  

• Summer:  .5 – 1% 
• Winter:  1 – 3% 

• Aggressive Implementation: 

• Summer:  .5 – 2% 
• Winter:  4 – 15% 

Detailed Description of Strategies: 
1. Priority Parking Access. Coordinated program at ski resort lots, mountain 

community municipal lots, public recreation area lots, and other managed 
parking lots along the Mountain Corridor. Incentives include a combination of 
direct financial incentives, priority access to destinations, and the Colorado 
Mountain Plus rewards program. Incentives could be tied to both off-peak 
arrival times and high-occupancy vehicle targets. Examples could include: 

• Access to priority parking areas allowed for arrival before 7:00 AM 

• Access to priority areas provided for 4+ HOVs 

• Rewards points provided for 5+. Examples (illustrative only): 

• $5 on Colorado Mountain Plus debit card for each person in a car with 
more than 5 people 

• $7.50 for each person in 6+ vehicle 
• $10 for each person in 8+ vehicle 

2. Long-term Management of Parking Capacity. Coordination between 
recreation areas and cities/counties in the Corridor to manage the long-term 
growth of parking capacity at recreation destinations. Continued expansion of 
unmanaged parking facilities at recreation destination will continue to 
facilitate growth in overall travel demand along I-70. Reductions in the future 
growth of parking capacity, coupled with improvements in transportation 
alternatives to and within Corridor destinations, provide a significant 
opportunity for reductions in the forecast growth of future travel demand. 
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Brief Description: Improvements to bicycle connectivity and safety within I-70 
Mountain Corridor communities, including investments in bicycle facilities and 
road-crossings and improvements in bikes-on-transit infrastructure.  

Overview of Strategies:  
1. Municipal Bicycle Planning and Infrastructure 

2. Bikes-on-Transit Investments 

Estimated Cost Range: 
• Basic Implementation: 

• Start-up:  $0 
• Annual:  $50,000 - $500,000 

• Aggressive Implementation: 

• Start-up:  $0 
• Annual:  $500,000 - $1,000,000 

Estimated Effectiveness Range (reduction in peak-period travel demand): 
• Basic Implementation:  

• Summer:  0 – .5% 
• Winter:  0 – .25% 

• Aggressive Implementation: 

• Summer:  .5 – 1% 
• Winter:  0 – .5% 

Detailed Description of Strategies: 
1. Municipal Bicycle Planning and Infrastructure. Enhanced investment in 

local and regional bicycle facilities, including planning and construction. 

2. Bikes-on-Transit Investments. Investments in transit-related bicycle 
facilities, including bike racks on buses, bike lockers at transit stops, etc. 

*��'�����
�
�
���
Brief Description: The control of vehicles input into a freeway system by the use 
of traffic lights at on-ramps. Its objective is to achieve maximum flow and prevent 
the onset of congestion. This strategy has to be interactive with the changing 
demand patterns throughout the day (and week). Also, it has to react to incidents 
or lane closures and if its presence at a location changes the demand pattern, the 
metering should track and change accordingly. 

Overview of Strategies:  
1. Eastbound-on at Empire Junction  

2. Eastbound-on at East Idaho Springs 

3. Eastbound-on at SH 103  
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Estimated Effectiveness Range (reduction in peak-period travel demand): 

Studies in the nation suggest an improvement in travel time of up to 7%. 

Detailed Description of Strategies: 
1. Ramp metering at the eastbound on-ramp at Empire Junction could help 

mitigate the congestion caused by the merge. Public opinion could be a 
potential problem due to the increased delay at the on-ramp.   

2. The eastbound on traffic at East Idaho Springs, if metered, could possibly 
prevent congestion on I-70. The presence of the frontage road as an alternate 
route would make it even more effective. 

3. Metering at SH 103 would have a similar effect as at East Idaho Springs. The 
frontage road could serve as an alternate route here as well. 

Conclusions: 
Ramp metering is a viable solution only if there is some route choice for the 
traffic entering the highway. Adding a ramp meter at Empire Junction is not a 
reasonable alternative. If traffic entering eastbound I-70 from US 40 was limited 
to the amount of available capacity on I-70, the resulting queues would stretch for 
miles on US 40 and extreme increases in travel time for traffic coming from 
Berthoud Pass would result. The only alternative to waiting through the ramp 
meter would be to go west on I-70 and get onto I-70 at an unmetered location or 
take one of the frontage roads in this area. If traffic diverts to unmetered locations, 
then the I-70 traffic flow improvements would not be realized. The frontage roads 
in this portion of the Corridor are already heavily traveled during peak hours and 
pass through heavily populated areas. Encouraging traffic to travel on them is 
contrary to the goals of this study. 

Ramp metering at the two Idaho Springs interchanges could be a viable 
alternative, if appropriate changes were made to provide an alternate route 
between Idaho Springs and the base of Floyd Hill. The necessary changes include 
five elements, as listed below, from the Minimal Action alternative: 

• SH 103 interchange 

• East Idaho Springs interchange 

• Improve frontage road from East Idaho Springs to Hidden Valley 

• Build new frontage road, with bike path, from Hidden Valley to the base of 
Floyd Hill/US 6 

• Base of Floyd Hill/US 6 interchange 

The primary purpose of the ramp metering would be to limit the traffic feeding on 
at the East Idaho Springs interchange. This traffic input, when combined with the 
eastbound flow already on I-70, is a prime contributor to the heavily congested 
traffic conditions often observed between Empire Junction and Idaho Springs. 
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The location at SH 103 would serve to limit traffic diverting from the East Idaho 
Springs interchange. The benefits of this alternative include: 

• Improve mainline I-70 travel conditions 

• Provide an alternate route to I-70 in this area 

• Has very low existing population along the frontage road 

• Resolve safety and capacity issues at the interchanges  
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Brief Description: Increase capacity on I-70 for peak-hour, peak-direction travel 
by limiting the left lane to those vehicles that could maintain a specified minimum 
speed throughout the steep grades that are present on this highway. The slower 
traffic will be restricted to the right lane to achieve the higher capacity. Additional 
facilities that would help improve slow-moving vehicle travel at all times, such as 
chain-up, rest area, WIM and AVI facilities, would also be proposed as part of 
this alternative. 

Overview of Strategies:  
1. Climbing lanes 

2. Parking/chain up or down facilities for trucks 

Estimated Cost Range: 
• Basic Implementation: 

• Start-up:  $4,000,000 – $6,000,000 
• Annual:  $75,000 – $200,000 

Detailed Description of Strategies: 
1. Lane restrictions (slower vehicles in the right lane only) at the following 

locations could improve the traffic conditions on I-70: Dowd Canyon to West 
Vail, Bakerville to EJMT (westbound), EJMT to Herman Gulch (eastbound), 
Downieville to Empire Junction (eastbound), and Georgetown to Silver Plume 
(westbound). These lanes will also improve safety by decreasing accidents 
caused due to high-speed differentials between vehicles. Adequate signing 
will also be provided to ensure that the lane restrictions are conveyed to the 
roadway users. Adequate enforcement would be an essential element of this 
plan, without which the benefits could not be achieved.  

2. Chain up or down and parking/rest areas for trucks will help in improving 
operations of these heavy vehicles by improving their performance. 
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Brief Description: Mitigation of adverse effects of incidents on I-70 through 
real-time congestion and incident information for dispatchers, incident response 
vehicles, coordinated response to incidents with local agencies, dynamic routing 
of emergency vehicles based on current traffic conditions, computer aided 



DRAFT 

 
  20 

dispatch system and wireless communication equipment for emergency response, 
and automated incident detection. 
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Brief Description: The ski train is an effective way of going to the Winter Park 
ski resort. It runs on tracks owned and operated by the Union Pacific Railroad and 
therefore, is subject to their requirements. Currently, one ski train a day goes to 
Winter Park on Fridays, Saturdays, and Sundays. Given the requirements of 
Union Pacific Railroad, at most one more trip could be added to each of these 
days. 

Detailed Description of Strategies: 
1. The added trip could be potentially helpful to many people, but its limitations 

in number of trips and locations does not make it a very effective alternative 
for I-70 recreational traffic.  
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Brief Description: Provision of support for rolling stock purchases and 
implementation of minimum revenue guarantees for private transportation 
providers providing connections between Denver International Airport and Front 
Range locations and the I-70 Mountain Corridor. 

Overview of Strategies:  
1. Capital Investments and Subsidies for Private Transportation Services 

Estimated Cost Range: 
• Basic Implementation: 

• Start-up:  $50,000 - $75,000 
• Annual:  $500,000 - $2,000,000 

• Aggressive Implementation: 

• Start-up:  $100,000 - $200,000 
• Annual:  $2,000,000 - $6,000,000 

Estimated Effectiveness Range (reduction in peak-period travel demand): 
• Basic Implementation:  

• Summer:  .25 – 1% 
• Winter:  1 – 3% 

• Aggressive Implementation: 

• Summer:  .5 – 2% 
• Winter:  2 – 4% 

Detailed Description of Strategies: 
1. Capital Investments and Subsidies for Private Transportation Services. 

Explore support for rolling stock purchases and minimum-revenue guarantees 
for private transportation providers serving long-range trips between DIA and 
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the Front Range and I-70 Mountain Corridor destinations.  Private provider 
partners would participate in Colorado Mountain Plus programs. 
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Brief Description: Limit travel on the frontage roads between Hidden Valley and 
Bakerville to usage by transit vehicles and Clear Creek County residents during 
peak travel hours. Electronic card-controlled access gates would control access. 
This would be an effort to increase transit usage in the Corridor by decreasing 
transit vehicle travel times. 

Detailed Description of Strategies: 
1. The limited access to the frontage road between Hidden Valley and 

Bakerville, it is hoped, would encourage the use of transit and thereby reduce 
traffic on I-70. This alternative would provide some encouragement to 
Corridor travelers to take transit, but the other mode choice variable that 
would be affected would be the travel time. Other important considerations, 
such as cost, frequency, and connectivity, would not be affected. It is unclear 
if this strategy would provide any net benefit. 
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Alternatives that have the capability to help respond to the purpose and need of 
the PEIS in an efficient manner include the following: 

1. Peak-spreading and vehicle-occupancy incentives 
2. Enhanced traveler information 
3. Park-n-rides 
4. Parking operations and incentive plan 
6. Ramp metering 
8. Enhanced incident management 

We recommend that the following alternatives be screened out, as they do not 
have the capability to help respond to the purpose and need of the PEIS, in an 
efficient manner in: 

5. Bicycle improvements 
7. Slow-moving vehicle plan 
9. Winter Park Ski Train 
10. Buses/shuttles in mixed traffic 
11. Limited-access frontage road 
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The distinction between designing Transportation Management strategies for the 
I-70 Mountain Corridor and implementing these strategies should not be 
overlooked. Unlike many “build” strategies, the development, implementation, 
and management of many Transportation Management strategies rely heavily on 
the fully integrated involvement of the private sector. Resort organizations, major 
employers, developers, building managers, business associations, retailers, and 
others have tremendous influence over the traveling habits of employees, visitors, 
and shoppers. Public sector organizations responsible for transportation and 
planning in an area can make travel options available and more convenient, but 
the demand for these facilities and services is largely determined by operational 
policies set by the private sector. The synergism of multiple organizations and 
individuals banding together can often accomplish more than any one government 
agency, employer, developer, or resident could do alone. 

Transportation Management Associations. Currently, there is no organization 
within the I-70 “functional area” (see page 4) with responsibility or investment in 
coordination and funding of Transportation Management strategies. The 
feasibility of a Transportation Management Association (TMA) should be 
explored to engage both public- and private-sector stakeholders in program 
design, funding, and implementation.  



DRAFT 

 
  23 

�����������	��
�����
�
��
����+	��	���
4
��
��
��	
�

Communities throughout the United States have struggled with many of the issues 
discussed above. Responding to the need to foster long-term public-private 
partnerships designed to implement Transportation Management programs and 
projects, many communities across North America and Europe have formed 
organizations called Transportation Management Associations (TMAs). There are 
currently six TMAs in the state of Colorado and more than 150 across North 
America. 

What is a TMA? TMAs generally exist as independent, non-profit 
organizations, funded by key public- and private-sector stakeholder groups 
(for example, government agencies, major employers, developers, 
business/resort associations, public and private transportation providers, etc.). 
Representatives from each key stakeholder group form the TMA’s steering 
committee, with a professional staff of one to four people responsible for 
planning and implementing Transportation Management programs (either 
alone or in partnership with other organizations). The independent nature of 
the TMA allows stakeholders to formulate an action plan that reconciles 
various individual interests and provides various tangible benefits to each 
participating organization.  
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A TMA serving the I-70 Mountain Corridor (referred to in this section, for 
discussion purposes, as the “CMC-TMA”) could cover the I-70 Corridor between 
west Denver and Vail/Glenwood Springs, along with several of the communities 
with close ties to I-70 from an access perspective (for example, Breckenridge, 
Winter Park, etc.). CMC-TMA members would likely include all major public- 
and private stakeholder organizations that affect, and are affected by, 
transportation dynamics on I-70. For example, participants could include: 

• Chambers of commerce and resort associations 
• Ski resorts 
• Lodging companies and associations 
• City and counties 
• Colorado Department of Transportation (CDOT) 
• Public transportation providers (for example, Summit Stage, Eagle Transit, 

Regional Transportation District, etc.) 
• Private transportation providers 
• National Forest and State Park representatives 
• Travel agency/travel planning representatives 
• Airline and car rental representatives 
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• Gaming representatives 
• Others 
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The following items represent potential roles and responsibilities for a Colorado 
Mountain Corridor TMA: 

• Transportation Service Coordination. Providing a forum for coordination 
and collaboration among key transportation providers in the Corridor (for 
example, CDOT, Summit Stage, Eagle County Transit, ski resort transit 
systems, lodging shuttles, private transportation providers, etc.). Coordination 
would focus on achieving economies of scale and simplifying travel choices 
for visitors. 

• Coordinated Marketing and Education. Integration of marketing for I-70 
destinations with marketing of travel choices to and within the Corridor. 
Production of coordinated schedule/route maps that incorporate multiple 
transit providers. Development of advanced traveler information systems and 
integration of these systems with visitor information distribution channels. 

• Advocacy. Collective advocacy for continued transportation and economic 
development investments throughout the Corridor, including advocacy at the 
national level for federal and foundation funding. Public-private partnerships 
with diverse stakeholder representation can be very effective in this regard. 

• Employee Mobility Programs. Working closely with major employers in the 
Corridor to develop employee mobility programs to improve access to labor 
markets in response to the jobs-housing imbalance issues facing many resort 
communities along I-70. Programs could include employee shuttles, vanpools, 
and carpools coordinated among multiple employers in an area, and the 
development of enhanced transportation information for employees (including 
multi-lingual transit maps/schedules that cover all transit providers in an area). 
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Forming a TMA is similar to starting a new business. Before getting off the 
ground, extensive research should confirm the viability of the business concept. A 
TMA Feasibility/Formation Study (often sponsored by public-sector seed 
funding) typically includes evaluation of: 

• the overall level of need, and logical boundaries, for a TMA, 
• the types of services a TMA could provide, 
• the level of support for a TMA from key stakeholder groups, and  
• the availability of adequate financial commitments to support a TMA (both 

initially and over time). 



DRAFT 

 
  25 

���
��	/
�=
2���0
��
�	+��
���

 ����
6
�
��+0

The following section details case studies from 11 North American case studies 
researched for this project to establish a context for the development and 
evaluation of Transportation Management strategies for the I-70 Mountain 
Corridor.  
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1. The Lake Tahoe Region, California/Nevada 

• Various corridors including Nevada State Route 28, California’s I-80, 
California Highway 50 

2. Whistler-Blackcomb, British Columbia 

• Highway 99 

3. Cape Cod National Seashore, Massachusetts 

• Route 6 

4. Florida Keys 

• US 1 from Miami to Key West 

5. National Parks  

• Great Smoky National Park - Cades Cove Loop 

• Acadia National Park 

• Grand Canyon National Park 

• Zion National Park 

• Yosemite National Park 

6. Washington State 

• I-405 corridor 

7. I-93: Salem to Manchester, New Hampshire 
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Multiple entry points to Lake Tahoe’s popular skiing, casinos, and outdoor 
recreation activities allow an influx of visitors to the two main business centers 
within the basin. Travel on seven of the main access routes increased 20 percent 
from 1981 to 1995 and an additional 8.85 percent from 1995 to 1999. Various 
regional and local organizations within the Tahoe Basin have been involved with 
developing strategic Transportation Management strategies targeted to the visitor. 
Additionally, multiple corridor-oriented strategies have been developed. 
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1. Ski Resort Bus Service: Heavenly Resort on South Lake Tahoe provides a 
free shuttle bus for skiers. The bus system picks skiers up at various lodging 
establishments and shuttles them to Heavenly Ski Resort. These buses are 
operated by the public bus system but exclusively for Heavenly Resort. North 
Lake Tahoe ski resorts offer similar shuttle services. The ski resort shuttles are 
advertised on various websites, both resort-oriented and general Tahoe visitor 
information oriented websites. 

2. Casino Transit: Tahoe Casino Express operates luxury bus transit service 
from the Reno Airport to Lake Tahoe casinos. Last winter, the fee per rider 
one way was $19.00. Casinos initially subsidized the bus service, but it is 
currently self-sustaining and operated by a private company. The Casino 
Express provides ample room for ski and snowboard gear. A similar casino-
oriented luxury bus service is currently being discussed for the Sacramento to 
Tahoe corridor.  

3. Internet Information: As mentioned, ski resorts advertise their free shuttles 
on various Tahoe travel and informational websites. In addition, the Tahoe 
Transportation District’s website provides information on a car-free Tahoe 
vacation and links to both private and public transportation options within and 
to the Tahoe basin. 

4. South Lake Shuttle: The South Lake Tahoe Transportation Management 
Association (TMA) found that 90 percent of bus ridership was resident and 
only 10 percent tourist/visitor. Focusing on a general philosophy that any 
visitor-oriented transit options should be fun, easy, and innovative, the TMA 
looked to Disneyland for models of visitor mobility. They initiated a seasonal 
trolley system within the city and marketed it toward visitors. After a year of 
operation, a ridership survey revealed that 90 percent of trolley riders were 
tourists/visitors and 10 percent were residents. Furthermore, overall ridership 
has increased each year until 2001.  

5. North Shore Trolley: Similar to the South Lake Shuttle, the North Shore 
Trolley is a summer-only form of public transportation marketed toward 
visitors. A recent ridership survey found that 60 percent of users were visitors 
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to the area and 50 percent of them had access to cars. The Trolley, which was 
initially operated by the Truckee/North Tahoe TMA (TNTTMA), is currently 
managed by the county and paid for by private businesses. 

6. Ski Resort Coalition: Recognizing the direct interest the ski resort 
community has in ensuring efficient and accessible transportation options in 
the North Lake Tahoe area, the TNT/TMA convened a ski resort coalition. 
This coalition has been involved with improving and enhancing public and 
private transit for employees and visitors. Together, they advocated and paid 
for expanded service along SR 89 during the winter, which resulted in 
increased ridership. In addition, the ski resort coalition takes on some 
responsibility for funding innovative and enhanced transportation options. 
Although the ski resorts in North Lake Tahoe are involved in the regional 
employer rideshare program, each ski resort offers employees unique 
incentives for taking public transportation. For example, some provide 
discounted meal tickets while others provide recreation-related incentives. 
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1. State Route 80: SR 80 is the main corridor connecting the Sacramento and 
San Francisco Bay Area with the Lake Tahoe region.  

• Proposed Rail: Numerous I-80 corridor studies have been conducted 
including a study to determine the feasibility of developing rail service 
between Sacramento and Reno via Lake Tahoe. The California 
Department of Transportation (CalTrans) found that 80 percent of the 
2.1 million travelers to Lake Tahoe are skiers and, therefore, tailored the 
rail study to address skier-oriented travel. Annual ridership on the I-80 
corridor rail service was estimated to be approximately 230,000. Due to 
political and economic reasons, the plan was not approved. 

• Choke-Point Management: Currently, CalTrans is working on improving 
inter-regional travel (such as that to Lake Tahoe) by focusing on 
improving mobility through choke points in urban areas and enhancing 
bus service. CalTrans is starting to focus more on TDM strategies and 
their consequential modal shift, but much of the analysis is currently being 
completed and unavailable. 

2. Highway 89: Highway 89 connects I-80 with Lake Tahoe. Recreation-
inspired congestion on SR 89 is a concern, yet due to the high cost of 
environmental mitigation, highway expansion is not possible.  

• Bicycle Trail: A new bike trail takes cyclists off Hwy 89, designed partly 
with the intent of giving visitors a viable alternative to automobile once at 
Lake Tahoe. This trail will connect cyclists with a newly constructed trail 
that circumnavigates the Lake. 

3. State Route 28: SR 28 is a popular winding scenic two-lane highway in East 
Lake Tahoe linking major destination areas in the Tahoe Region while 
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providing access to popular beaches, trails, and vistas. Recently, parking along 
SR 28 demand exceeded supply causing visitors to park on the fragile, “prone 
to erosion” shoulders. The combined effect of erosion and access limitations 
lead to the development of a Recreational Traffic Management study with the 
goal of managing recreational traffic along State Route 28 to US Highway 50. 
The Tahoe Regional Planning Agency (TRPA), the Truckee-North Tahoe 
Transportation Management Association (TNT/TMA), and the Nevada 
Department of Transportation (NDOT) partnered to design a plan that would: 

• Minimize the environmental impact of recreational travel along the 
corridor 

• Manage recreational traffic to reduce visitor impact on natural resources, 
encourage alternative modes of transportation 

• Reduce the impact of recreational traffic and parking on the capacity and 
level of service of SR28.  

Using traffic analysis data, resident and visitor surveys, and field observances, 
the study identified key facts regarding recreational travel on SR 28. These 
facts drove the creation of four main alternatives and the selection of the 
preferred alternative. The table below outlines the recommended alternative, 
costs, and effectiveness of the alternative. 
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The plan concluded with detailed information regarding establishing an East 
Shore Recreation Traffic Oversight Committee. This committee would include 
members from key local, state, and federal organizations and would be 
responsible for developing an evaluation and monitoring plan. In addition, the 
plan recommends that a managing entity be assigned daily operational 
responsibilities of the plan. A local transit district was suggested as the managing 
entity. 

Sources: 
1. Nevada State Route 28 Recreational Traffic Management Study. 1995. 

http://tahoe.ceres.ca.gov/lsc/tbl_con.html 

2. South Lake Tahoe TMA Executive Director, Dick Powers. Phone 
conversation November 1, 2002. 

3. Virtual Tahoe transportation information. www.virtualtahoe.com 

4. CalTrans. Mark Dinger and Karen Peneschi. Conversations October 27 and 
October 30. 

5. Tahoe Transportation District Car-Free website. 
http://www.virtualtahoe.com/playground/GettingAround/TTD/TTD.html 
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The two-lane Highway 99, otherwise known as the Sea to Sky Highway, is a 
popular tourist route. One of the most popular spots along the route is the 
Whistler-Blackcomb ski area; the largest ski area in North America with more 
than 7,000 acres of skiable terrain. In addition to its popularity as a ski resort, the 
area is well known for its mountain biking, hiking, and other non-winter 
activities. Congestion on Highway 99 and in the Village of Whistler during peak 
winter afternoon periods is excessive, and year-round congestion on Highway 99 
is growing. Thus, Whistler is looking at various tourist- and employer-oriented 
strategies to improve travel times. In addition, Whistler, British Columbia, is in 
the bid process for the 2010 Winter Olympics.  
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1. Shuttle: The Village of Whistler sponsors a free shuttle within the town of 
Whistler with service to the Blackcomb Mountain Base Lodge.  

2. Public Transportation: The local transit provider, WAVE, provides public 
transportation around the greater Whistler area. WAVE serves more than 
2 million riders on 23 buses and operates from 5:00 AM to 3:30 AM. Buses are 
equipped with ski racks in the winter and bike racks in the summer. Passes are 
available in various increments (1 or 30 days and/or 5, 10, or 20 rides). Free 
transit rides are provided on important days such as World Earth Day, Clean 
Air Day, International Car Free Day, and New Year’s Eve. Wave provides 
service from Vancouver, British Columbia, and Vancouver Airport ($160 and 
$180 respectively) to Whistler.  

3. Preferential Parking: Whistler Village provides priority parking to carpools 
and vanpools. 

4. Comprehensive Transportation Strategy: The Transportation Advisory 
Group (TAG), a public-private partnership tasked with addressing 
transportation issues in Whistler, created a Comprehensive Transportation 
Strategy that, in addition to outlining new land use policies, transit 
enhancements, and roadway improvements, includes innovative TDM and 
parking management and strategies. 
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• Skier Program: Manage travel demands on peak skier days with a Peak Day 
Program that encourages alternative modes and discourages use of the private 
automobile by 

• Providing free transit service 

• Implementing pay parking strategies 

• Hours of Operation: Explore modification of mountain operating hours on 
peak days to spread out traffic peaks along with more flexible ticketing 
options. 
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• Commute Trip Reduction: Establish and promote an Employer Trip 
Reduction Program. Research the possibility of combining a transit pass and 
lift pass for employees who use the bus. 

• Visitor Rideshare Program: Organize a rideshare program for Whistler day 
visitors. Provide a van/shuttle service from Vancouver to Squamish, 
Pemberton, and Whistler. 
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• Limit skier parking to existing levels; no net gain in parking capacity except 
efficient parking operations. 

• Expand pay parking. 
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Effectiveness, either planned or resulting from the defined TDM strategies, was 
unavailable. Important to note is that the TAG recommends that TDM programs 
and enhancements to transit and non-motorized modes should occur before any 
roadway enhancements or construction occurs. They have set a flexible goal of a 
15 percent reduction of automobiles in peak hours (reduction based on projected 
growth in traffic volumes as if no TDM measures were in place).  

Sources: 
Information gathered primarily from the following documents: 
1. Comprehensive Transportation Strategy. Summary Report. The 

Transportation Advisory Group. 
http://www.whistler.ca/reading/documents/Transport%20Strategy.pdf 

2. The Vancouver-Whistler 2010 Olympic bid: Transportation Solutions for the 
Winter 2010 Olympics . Buehrmann, Sebastian. 
http://www.sfu.ca/~geo449/transportation/Technologies%20and%20Solutions
.pdf 
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The Cape Cod National Seashore and the unique 15 towns that line Route 6 draw 
thousands of visitors every year to explore and relax. Unfortunately, seasonal 
traffic congestion has decreased mobility along Route 6 for visitors and year-
round residents. The Cape is known as a car-dependent area because of various 
factors including the lack of transportation service coordination, coupled with an 
overall lack of knowledge regarding public transportation options among 
residents and visitors. In an effort to recognize and respond to the growing 
congestion problems, the Cape Cod Transit Task Force is proposing a 25-year 
transportation plan that outlines a system-wide approach that focuses on public 
bus transportation. The Task Force is working toward a solid vision statement: 

“I CAN get there from here WHEN I want to go.” 
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Key elements of the plan aimed at both recreational users and year-round 
residents of the Cape Cod area include: 

• Coordination: Improve the coordination between the large numbers of 
transportation providers on the Cape.  

• Education: Increase public awareness of transportation options available 
on and to the Cape including accessibility by bus, ferry, bike, rail, and 
road. 

• Efficiency: Increase efficiency of transportation system and decrease 
duplication where it exists. 

• Exclusiveness: Identify and address service gaps. 

Increasing the frequency of the Cape Cod Regional Transportation Authority’s 
bus service, including expanding to year-round Sunday service and adding 
services to both underserved areas and whale watch departure points, and building 
a new bus-only lane on Route 6 from Sandwich to Sagamore Bridge are two 
specific elements of the Task Force’s proposal. The development of hub 
transportation facilities that serve as multimodal centers is also a key piece of the 
proposal. 

Effectiveness: 
Because the Cape Cod Task Force is in the planning stages and the alternatives 
are currently being analyzed, effectiveness (including proposed effectiveness) 
measures for the TDM strategies are unavailable. 

Cost and Funding: 
Estimated costs for entire program: 

• Capital improvements: $41 million 

• Operating improvements: $19.5 million 

In addition to accessing traditional local, state, and federal funding sources, the 
Task Force includes the provision of additional revenues through the following 
ways: 

• New tax revenues from Barnstable County. 

• Adjustment of federal formulas to base Cape’s funding on seasonal 
population. 

• Use of dedicated revenue from new, seasonal, or year-round user fees on 
rooms, sales and/or gasoline. 
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Sources: 
Information gathered primarily from Internet research including access to the 
following documents: 
1. Cape Cod Five-Year Transportation Plan 2002-2007 

2. Cape Cod Regional Transportation Authority; http://www.capecodtransit.org/ 

'%
8 
>
1���
�	��	
��
@
�
:
��


Popular Key West and the Florida Keys are accessible by road via US 1 from 
Miami. With the exception of congestion along an 18-mile stretch of US 1, the 
four-lane signalized highway seems to handle capacity well. Discussions with 
individuals from Broward County and the Florida Department of Transportation 
resulted in the discovery that no TDM strategies have been planned or considered 
for US 1. Two reasons were given for this: (1) a perception that there is no need 
for TDM on the corridor and (2) TDM would require coordination between the 
numerous jurisdictions on the Florida Keys. Building consensus between these 
jurisdictions has proved difficult.  

Main Sources: 
Information gathered primarily from Internet research and phone conversations 
including: 
1. Phone conversations with Ken Jeffries at FLDOT and Ernesto Polo at 

Broward County 

2. South Florida Regional Planning Council. http://www.sfrpc.com/ 

3. Strategic Regional Policy Plan for South Florida. 
http://www.sfrpc.com/ftp/pub/srpp/srpp0895.pdf 
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Each of the following case studies describes traffic issues within a National Park 
governed by the National Park Service.  Given this governance structure, each 
case study shares the National Park Service’s transportation mission to “preserve 
and protect resources while providing safe and enjoyable access within the 
National Parks by using sustainable, appropriate and integrated transportation 
solutions.”1 Each park is responsible for developing a General Management Plan, 
with the exception of congressionally mandated projects and emergency 
rehabilitation. These plans are to be linked with local land use and transportation 
planning efforts to the highest extent possible. To achieve the transportation 
mission, the National Park System is currently gathering and analyzing alternative 
transportation system (ATS) effectiveness data and traveler/visitor data. The data 
will be analyzed in fiscal year 2003 to determine effectiveness of the various ATS 
strategies implemented. 
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Receiving more than 2.5 million visitors a year, the Cades Cove Loop, located in 
the Great Smoky Mountains National Park, is one of the park’s most popular 
tourist destinations. Visitors enjoy rare glimpses of wildlife, multiple national 
historical sites, and spectacular natural beauty. The annual number of vehicles on 
the 11-mile one-way loop has quadrupled since 1970. Heavy visitor use is 
damaging the natural and cultural resources of the park while impeding on the 
quality of the visitor’s experience. Most travel on the Cades Cove Loop is auto 
oriented, and on days when the traffic is light, the 11-mile loop is an hour’s drive. 
Yet, during busy seasons (such as summer and the month of October), this 
increases to an average drive of 3 hours. 
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In partnership with the regional Metropolitan Planning Organization (MPO), the 
Great Smoky National Park is currently developing the Cades Cove Opportunities 
Plan (CCOP). This plan will outline key transit and transportation demand 
management (TDM) strategies, all consistent with National Park Service goals, 
policies, and procedures, aimed at increasing accessibility of Cades Cove and 
mobility options for visitors. Visitor experience and the preservation of the Cove 
are key to the CCOP. The CCOP lists various core technology alternatives 
including: 

• Light rail 

• Cog railway 

• Open-air tram 

• Conventional bus 

                                                
1 National Park Service Transportation Alternatives Department. http://www.nps.gov/transportation/alt/fotstatus.htm 
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• Electric shuttle bus 

• Articulated bus  

• Over the road coach 

Each technology alternative was measured against the following criteria: 

1. Operational (Will the strategy fit easily into existing infrastructure? Do proven 
applications exist? Will efficient loading and unloading of passengers occur?) 

2. Impact on visitor’s experience 

3. Ability to meet visitor demand 

4. Resource issues 

5. Infrastructure requirements 

Demand management strategies are also included in the CCOP as complementary 
strategies to the technology strategies listed above. 

Traffic Management Strategies Considered in the CCOP 

Access restrictions: Limit the number of cars permitted to enter the cove at any 
give time with the intent of ensuring the volume of cars in the Cove is less than 
capacity allowed.  

ITS: Consider ATIS to inform visitors about wait time, parking availability, 
and/or roadway and weather conditions  

Bike and Pedestrian Modes: Include bike racks on the chosen transit vehicles, 
improve access to sites and the Loop, and encourage the use of these modes 
through expanding onsite rental facilities and ranger bike tours and a public 
information campaign. Currently, the road is closed to motor vehicles Saturdays 
and Wednesdays from early May to late September until 10:00 AM to enable 
bicyclists and pedestrians to travel the loop safely. 
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Because the CCOP is in the planning stages and the alternatives are currently 
being analyzed, effectiveness (including proposed effectiveness) measures for the 
TDM strategies are unavailable. The TDM strategies are designed to complement 
and enhance the preferred technology alternative, which is yet to be determined. 

Main Sources: 
Information gathered primarily from Internet research including access to the 
following documents: 
1. Cades Cove Technology Assessment (August 2001); Regional Transportation 

Alternative Committee. www.knoxtrans.com/rtap/index.htm 



DRAFT 

 
  36 

2. Cades Cove Opportunities Plan website. http://www.cadescoveopp.com/ 

3. Park Announces Experimental Cades Cove Traffic Measures. 
www.nps.gov/grsm/gsmsite/newscovetraffic.html 
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Visitors to Acadia National Park located in Maine, just 6 hours north of Boston, 
enjoy rocky Atlantic shoreline and beaches, mountainous terrain and numerous 
wilderness lakes and ponds. Unfortunately, auto use in the park has begun to 
negatively impact both the park’s natural resources and the visitor’s experience. 
The park has made multiple efforts to reduce visitor auto dependency by initiating 
a few innovative and effective programs.  
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1. Shuttle Service: In an effort to provide mobility 

to visitors and decrease the usage of automobiles 
within the park, in 1999 Acadia initiated a free 
shuttle service, the Island Explorer. The Island 
Explorer provides service between campsites, 
beaches, the main town, and hiking trailheads. 
Annual ridership surveys report increasing 
ridership and overall customer satisfaction. 
Currently, the shuttle is a seasonal service 
provided by a private concessionaire and is used 
by commuters, residents, and visitors. 

2. Online Trip Planner: Visitors planning a trip to Acadia National can access 
various alternative transportation options and information online. The online 
trip planner provides future visitors information regarding access to and 
within Acadia National Park, including the “8 Car-Free Ways to Get to 
Acadia” brochure, and a link to the free Island Explorer Shuttle service. 

3. Car-Free Day: Every fourth Sunday in April Acadia sponsors a “car-free 
day.” 
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Annual surveying of shuttle riders provides information on the shuttle experience 
and ridership. These surveys report overall rider satisfaction and increasing usage, 
yet they do not include information regarding modal shift resulting from the 
shuttle service. As mentioned earlier, the National Park Service is currently 
gathering and analyzing ATS effectiveness data and traveler/visitor data. 

Main Sources: 
Information gathered primarily from Internet research including access to the 
following documents: 

Island Explorer Ridership 
 
 Year Riders 

1999  142,000 
 
2000 193,057 
 
2001  239,971 



DRAFT 

 
  37 

1. Acadia National Park Trip Planner. http://www.nps.gov/acad/planner.htm 

2. Volpe Center- National Park Projects. http://www.volpe.dot.gov/index.html 

3. Information provided by contact at Volpe Center regarding overall National 
Park System TDM and Transit effectiveness study efforts. 
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Visitors to the Grand Canyon often experience a long wait at each of the park 
entrance stations. Each year, 5 million visitors make their way to Grand Canyon, 
resulting in overcrowding and traffic congestion particularly during spring, 
summer, and fall. The Grand Canyon’s General Management Plan outlines the 
following strategies to combat congestion. 
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1. Proposed Rail: The 1995 General Management Plan initially called for the 

development of a rail system within the park to meet visitor demand. Upon 
further research into visitor projections, the rail alternative was replaced by 
enhanced transit options. 

2. Shuttle System: A free shuttle at the Canyon’s South Rim transports visitors 
to various popular viewpoints along the South Rim. The Grand Canyon plans 
on enhancing the shuttle, which currently runs at 15-minute frequencies from 
7:30 AM to sunset, and less frequently 1 hour before and after sunrise/sunset. 
The shuttle will eventually operate year-round, feature an evening taxi service, 
and be able to respond more flexibly to visitor needs. 

3. Parking Management: Most day visitors to the Grand Canyon will soon 
need to leave their cars outside the park and ride the enhanced shuttle system 
within the park. In addition, the General Management Plan includes plans to 
better integrate internal park shuttle service and parking.  

4. Private Shuttles: Greyhound provides private bus service from Flagstaff and 
Williams to the canyon.  

5. Online Travel Information: Visitors anticipating a trip to the Grand Canyon 
can use the online trip planner. This trip planner clearly warns day-use visitors 
of congestion and parking problems within the park and encourages visitors to 
plan on long delays, use the shuttle, or plan their trip during less congested 
times. 
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As mentioned earlier, the National Park Service is currently gathering and 
analyzing ATS effectiveness data and traveler/visitor data. Initial reports point to 
improved air quality within the Canyon since the inception of the policy. 
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Main Sources: 
Information gathered primarily from Internet research including access to the 
following documents: 
1. Grand Canyon National Park Trip Planner.  

2. Volpe Center- National Park Projects. http://www.volpe.dot.gov/index.html 

3. Grand Canyon National Park General Management Plan. 
www.nps.gov/grca/gmp/index.htm 

4. Information provided by contact at Volpe Center regarding overall National 
Park System TDM and Transit effectiveness study efforts. 
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In spring 2000, Zion National Park, located in Utah, initiated an aggressive 
alternative transportation plan within the scenic and popular 6.5-mile Zion 
Canyon. From April through October, the Zion Canyon Scenic Drive is accessible 
only by shuttle bus or tram. Visitors intent on viewing the canyon must park their 
vehicles at the visitor center or outside the park in the nearby town of Springdale. 
The shuttle system connects with the nearby town of Springdale in a manner that 
discourages congestion in the town. Bike racks are available on the shuttle, which 
is free and operates at a 6-minute frequency.  
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As mentioned earlier, the National Park Service is currently gathering and 
analyzing ATS effectiveness data and traveler/visitor data. Initial reports point to 
improved air quality within the park since the inception of the policy. 

Main Sources: 
Information gathered primarily from Internet research including access to the 
following documents: 
1. Zion National Park Trip Planner. http://www.nps.gov/zion/trans.htm 

2. Volpe Center- National Park Projects. http://www.volpe.dot.gov/index.html 

3. Information provided by contact at Volpe Center regarding overall National 
Park System TDM and Transit effectiveness study efforts. 
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Similar to Zion National Park, Yosemite National Park has instituted aggressive 
alternative transportation policies. Parking for day-use and overnight visitors is 
available but limited. Once the parking lots are full, visitors must park outside the 
park and board free shuttles. A fee-for-service hiker bus is also available 
providing service to multiple trailheads throughout the park.  
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The National Park Service is currently working to establish a traffic information 
system to improve its ability to understand visitor travel patterns and modal shift 
opportunities. Nevertheless, areas that institute policies such as the Yosemite and 
Zion policies often experience improved air quality immediately.  

Main Sources: 
Information gathered primarily from Internet research including access to the 
following documents: 
1. The Yosemite Valley Plan SEIS, Volume II, Appendix G. 

www.nps.gov/yose/planning/yvp/seis/vo_II/appendix_g.html 

2. Yosemite National Park trip planner. http://www.nps.gov/yose/trip/ 
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Located in Washington State, Interstate 405 is a 30.3-mile bypass to the east of 
Seattle known throughout the region for its congestion. Due to population and job 
growth in the cities of Bellevue, Renton, Redmond, and Kirkland, drivers “suffer 
12 hours in gridlock a day in the Renton area.”2  Traffic and congestion primarily 
result from commute, freight movement, and travel to and from Seattle for special 
events. The Washington State Department of Transportation (WSDOT) gathered 
the jurisdictions and decision makers affected by the I-405 congestion to create a 
corridor improvement plan. Transportation demand management advocates in the 
area worked diligently to educate the various jurisdictions on the merits of TDM. 
After much research, analysis, and partnership building, the I-405 Final EIS 
included TDM as a sole alternative and as an integral part of each of the other 
three alternatives.  

The Final EIS presents the preferred alternative, which includes the following 
solutions: 

• Implement an enhanced transportation demand management (TDM) program. 

• Expand capacity of the existing bus transit system. 

• Implement new rapid bus transit. 

• Implement new HCT within the corridor. 

• Expand the capacity of the existing corridor. 

• Expand capacity and improve the continuity of the adjacent arterial network. 

                                                
2 http://www.wsdot.wa.gov/projects/I-405/ 
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1. Vanpooling: Maximize vanpooling in the corridor by increasing the vanpool 

program 100 percent and initiating the use of new “value-added” incentives 
(for example, frequent flyer miles for vanpoolers).  

2. Public Information, Education and Promotions Program: Establish an 
ongoing public education and awareness program specific to the corridor 
(focus on issues and transportation alternatives). Provide personalized trip 
planning assistance.  

3. Employer-Based Programs: Increase work choices such as telecommuting. 
Provide incentives to employers to offer work choices (for example, tax 
credits). Develop parking cash-out program incentives. 

4. Land Use TDM: Support compact, mixed-use, non-motorized, and transit-
friendly (re) development, such as transit oriented-development (TOD), in 
target areas (urban centers, suburban clusters, key arterials, transit station 
areas, transit centers, park-and-ride lots). Develop new parking management 
programs. 

5. Other Miscellaneous TDM Programs: Including innovative transit and 
vanpool fare media, incentives, demonstrations, matching funds, etc. Non-
commute trips TDM programs (research and demonstrations). 

6. Expanded TDM Package: Include consideration of the range of regional 
pricing strategies including: 

a. Region-wide congestion pricing (RCP); 

b. Fuel taxes (revenue = RCP); 

c. Fuel taxes (revenue = 50% RCP); 

d. Mileage charge (revenue = RCP); 

e. Parking charges; 

f. High occupancy toll lanes 

The expanded TDM package is considered an add-on piece to the other TDM 
strategies listed and requires further analysis and public and political support. 
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The table below reflects the estimated reduction in travel demand at various times 
of the day. The second table demonstrates the estimated cost for each TDM 
element. 
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Table 3.12-12 from the I-405 Corridor Program Final EIS 
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Nevertheless, despite the inclusion of a TDM package in each of the four 
alternatives and the Preferred Alternative, the Final EIS clearly states TDM 
quantification as a concern: 

“The I-405 Corridor Program studied inclusion of a TDM program within the 
I-405 corridor. The empirical estimates of the TDM program’s effectiveness 
were included in the documentation of impacts on travel demand within the 
study area. These effects could not be fully integrated into all of the 
transportation results due to limitations in the travel forecasting procedures. 
The Puget Sound Regional Council (the area’s MPO) is conducting additional 
research to include more TDM effects into future versions of the model. 
Research to date suggests that the expanded program contained in the 
Preferred Alternative represents one of the most extensive corridor-based 

                                                
3 Results measured in terms of percent reduction in vehicle miles traveled (VMT) 
4 Pricing is included in Alternative 1 only. Regional congestion pricing effects have been studies as part of the 
PSRC’s 2001 Update Metropolitan Transportation Plan (PSRC, 2000) 
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demand management and trip reduction programs anywhere in the United 
States.”5 

A series of Phase I priority improvements for the $1.77 billion in state 
transportation funds to be allocated for I-405 if voters approve Referendum 51 
have been identified. The Phase I plan is based on a "worse first" approach that 
includes a rebuilt and reconfigured Interstate 405/SR-167 connection and adding 
new lanes through the Renton area, fixing the urban congestion hot spots along 
the corridor.  

Main Sources: 
Information gathered from Internet research, conversations with I-405 staff 
including access to the following documents: 
1. I-405 Corridor Program Final EIS. http://www.wsdot.wa.gov/projects/I-

405/feis/ 

2. Phone conversation with John Shadoff of Washington Department of 
Transportation (TDM coordinator for the I-405 FEIS). 

3. I-405 Project website. http://www.wsdot.wa.gov/projects/I-405/default.htm 
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In an effort to improve transportation efficiency and reduce safety problems along 
a 19.8-mile section of Interstate 93, the New Hampshire Department of 
Transportation (NHDOT) recently completed a draft environmental impact 
statement (DEIS). The DEIS presented six alternatives, which included separate 
TSM, TDM, and alternative modes of transportation alternatives.  

Transpirations System Management Alternative: The TSM alternative 
included three major strategies designed as short-term, moderate cost solutions to 
I-93 congestion.  

1. ITS: Including variable 
message boards, highway 
advisory radio, website 
information, and emergency 
reference markers. 

Incorporated into overall improvements of 
corridor. Planning efforts to ensure I-93 ITS 
complements current regional and statewide 
efforts. 

2. Shoulder Lane Usage: Use 
of shoulder during peak 
periods.  

Requires widening a 3.9-mile corridor to 
provide minimum 12-ft. shoulder. Requires 
widening four bridges. Due to high 
construction costs, this strategy was not 
pursued. 

                                                
5 Summary pp.14. 
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3. Ramp Metering Due to the limited number of alternative 
routes and the limited impact of ramp 
metering, this alternative was not pursued. 

Transportation Demand Management Alternative: The TDM alternative 
included three major strategies to combat I-93 congestion.  

1. ITS: Including variable 
message signs, highway 
advisory radio, website 
information, and emergency 
reference markers. 

Incorporated into overall improvements of 
corridor. Planning efforts to ensure I-93 ITS 
complements current regional and statewide 
efforts. 

2. Employer Based 
Measures: Recognize the 
greatest success of TDM is 
through employers . 

Most work-related travel is to workplaces in 
Massachusetts; therefore, these measures 
need to be implemented largely in 
Massachusetts by employers, government 
jurisdictions, and/or TMAs. 

3. Congestion Pricing Because peak-period congestion lasts 
3 hours and because of the need for public 
support, this alternative was not pursued. 

Alternative Modes of Transportation Alternative: The provision of alternative 
transportation modes was also considered. 

1. Park and Rides: Build new 
park and rides to accommodate 
growth in transit usage. 

Three new park-n-ride lots are included in 
the locally preferred alternative.  

2. Bus Expansion: Expand 
current bus service. Connect 
service directly with new park 
and rides. 

Included in the preferred alternative, 
particularly as a means to provide 
commuters with options during 
construction. 

3. Bus Enhancement: Provide 
new access between New 
Hampshire employment centers 
on I-93 and those in Northern 
Massachusetts. 

Included in the preferred alternative, 
particularly as a means to provide 
commuters with options during 
construction. 

4. Congestion Pricing Because peak-period congestion lasts 
3 hours and because of the need for public 
support, this alternative was not pursued. 
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5. HOV Lanes: Shift lanes to 
HOV. 

A New Hampshire only HOV lane does not 
produce sufficient ridership on buses or in 
carpools to warrant further testing. 
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TranSystems  

I-70 Mountain Corridor Transit Alternatives 
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Appendix C 
TranSystems  

I-70 Mountain Corridor PEIS Level 2 Screening 
June 2001 
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Appendix D 
TranSystems  

Maximum Gradients for Fixed Guideway Transit Systems 
(Except Monorail) Proposed for the I-70 Mountain Corridor 

January 2001 
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Appendix E 
TranSystems  

I-70 Programmatic Environmental Impact Statement  
Transit Summary Document 

January 2003 
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Appendix F 
Colorado Department of Transportation 

I-70 Mountain Corridor PEIS Level 2 Screening  
Alternatives Comparison 

March 2001 
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1 - STEPS OF LEVEL 2 SCREENING



 



Steps in Level 2 Screening 
 
Background 
 
This document provides an explanation of the Level 2 Screening Process and initial 
findings. This effort follows the initial level of screening, where alternatives were 
screened if they did not provide any potential to meaningfully reduce congestion of 
improve mobility in the I-70 Mountain Corridor. Criteria for Level 2 Screening have been 
developed in response to the comments from Public Scoping and direction from the 
Federal Highway Administration (FHWA), the Colorado Department of Transportation 
(CDOT), the Environmental Protection Agency (EPA), the U. S. Army Corps of 
Engineers (COE), the Technical Advisory Committee (TAC), and the Mountain Corridor 
Advisory Committee (MCAC). 
 
Alternatives have been organized in response to the I-70 Mountain Corridor Major 
Investment Study (MIS) Vision. “Families” of alternatives include Fixed Guideway 
Transit (FGT), Rubber Tire Transit (RTT), Highway and Interchange Elements, 
Transportation System Management (TSM), Aviation, and Alternate Routes. The purpose 
of “screening” is to select options within the Families of alternatives that best meet the 
purpose and need for the project. Need–related criteria address factors related to 
congestion, capacity and mobility. Criteria related to project purposes include safety, 
implementation (cost, technology, contractibility, and energy requirements), 
environmental sensitivity and community values. 
 
With the exception of Alternate Routes, each of the Families of alternatives will be 
carried into the Draft PEIS. Alternatives in the Draft PEIS will be organized into 
“packages” of transportation modes that will include options that represent each of the 
Families of alternatives. Environmental studies of the intermodal packages of alternatives 
will include impact assessments of direct, indirect and cumulative impacts, as well as 
mitigation planning. 
 
Document Organization 
 
This document provides initial findings for each of the alternatives under study, and is 
intented to facilitate discussions for the TAC and MCAC meetings on March 19 and 21. 
The process is described on the following diagram. This document is organized into the 
following sections, (please refer to the table of contents) including: 
 

• Screening Criteria 
• FGT Alternatives 
• RTT Alternatives 
• Highway Alternatives 
• TSM Alternatives 
• Aviation 
• Summary of Environmental Screening Analysis 
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Determine Alternatives 
to be Developed in P DEIS

Rank Alternatives Within Families

• Based on criteria of Purpose and Need
• Use available data and mapping
• Use GIS database as screening tool
• Use TransCAD and VISSIM or tool for
   Mobility/Congestion Analysis
• Perform Spatial Analysis

• Capacity - Does the alternative provide the capacity
   that can accommodate the future demand?
• Mobility/Congestion/Accessibility - Does the 
   alternative provide the needed services that  can 
   alleviate congestion?

• Safety - Does the alternative provide the safety
   measures that are appropriate for the alternative?
• Implementation - Is the alternative reasonable, 
   practical, and feasible?
• Environmental Sensibility/Community Values
    - Air Quality
    - Water Quality
    - Waters of the U.S./Wetlands
    - Fish Habitats
    - Wildlife Habitats/Crossings
    - Threatened, endangered and sensitive species
    - Geologic Hazards/Mining
    - Noise
    - Communities/Recreation/4(f) & 6(f)
    - Cultural Resources
    - Federal Management and Scenic Features/Views

Level 2 Screening of Alternatives

Response to 
Purpose and Need Criteria

• Highway Improvement Family
• Fixed Guideway transit Family
• Rubber Tire Transit Family
• Aviation Family
• TSM Family

Development of Alternatives

Development of Purpose and Need

Level 1 Alternative Concepts

Identification of Problematic Areas
Based on 2020 Travel Demand

• LOS E or F
• Average speed is 70% or lower than 
   posted speed
• Duration of congested hours higher than 3
• Areas with accident rate higher than I-70 Mountain 
   Corridor average
• Maintenance difficulties; areas such as avalanches, 
   unstable slopes, rock slides

Development of Purpose and Need
Criteria for Level 2 Screening

I-70 PEIS Steps and Flow Chart of Level 2 Screening

1-2
DRAFT
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2 - SCREENING CRITERIA 



 



Assumptions Highest Highest to Intermediate Intermediate Intermediate to Lowest Lowest

System capacity is based on conceptual ridership plans.  The range is 
from an inability to provide seats for all passengers in peak direction 
during peak hours in opening year to an ability to provide seats for all 
peak hour passengers in peak direction forecast for year 20.

Significantly exceeds year 2020 demand Somewhat exceeds year 
2020 demand Accommodates year 2020 demand.

Provides seats for opening 
year demand but not year 
2020 demand.

Does not provide seats for all passengers in peak direction 
during peak hours in opening year demand.

The relative attributes of the system technology to attract ridership 
based on the amenities and ride quality, including curvature, noise, 
food service, baggage handling, and susceptibility to weather 
conditions.

Vehicles in a guideway have higher ride quality, 
due to lower curvature, and quiet electric motors. 
Vehicles with food service,  not as susceptible to 
weather conditions and full baggage handling.

Low ride quality is based on vehicles on the roadway in 
mixed traffic, greater curvature in the route, and high interior 
noise from power type and operations.  Low amenities 
include vehicles with no food service, trip highly susceptible 
to weather and no baggage handling.

Average Speed in mph including stops/dwell for 10 stops - time 
based on Vail to C-470 or Golden trip times. > 60 mph 50 to 60 mph 40 to 50 mph 30 to 40 mph <30 mph

Connectivity in number of transfers required between modes. The 
"ideal" is origin to destination with no transfer between transit 
vehicles at either of the Mountain Corridor journey. 

No transfer required at either end              
(no transfer). 

Transfer required at one end        
(1 transfer)

Transfers required at both ends                         
(2 or more connections)

Feeder/Distributor Requirements in percent change in vehicle miles 
from that presently used for local transit services in the Corridor.

Feeder systems in existence or no feeder system 
needed.  Minimal change in local transit services 
required in the corridor.  Utilizes these existing 
feeder systems as their network.

Feeder systems in existence.  
Moderate change in local transit 
services required in the corridor.

New feeder systems required.  Significant change in local 
transit services required in the corridor.  

SA
FE

T
Y

System Safety - Measures relative safety of the transit alternative 
considering the relative potential for crashes.

Heavy weight (FRA compliant) rail vehicles on 
new alignment

Middleweight rail vehicles 
on new alignment

Use of buses with prof. drivers only 
on guided transitway.    Lightest 
weight rail vehicles on new 
alignment.

Use of buses with 
professional drivers only on 
transitway. 

Mixed traffic, including vans (with lightweight construction). 

Including associated highway improvements over a 50 year period. <$10M/mile $10-15M/mile $15-20M/mile $20-25M/mile >$25M/mile

Criteria range from technologies that are currently available to 
operate within the corridor to technologies that are currently in the 
developmental or research stage.  The range in between covers any 
modifications required to existing technologies for operation in the 
corridor.  An additional factor relates to the percent grade that given 
technologies are capable of operating within.  

System is able to operate in the corridor without 
modifications. 

Technology exists but requires 
modifications.  System is in the research and development stage.  

Identifies whether linehaul mode uses petroleum-based fuel (with its 
currently available supply and established production and distribution 
system), or has a heavy use of electricity, (which is presently 
dependent on relatively limited production and generation capabilities
and the potential difficulty/expense in providing needed additional 
capacity.)

Uses existing facilities Uses existing facilities with 
some modifications

Uses some existing facilities and 
some new infrastructure

Uses mostly new 
infrastructure Uses all new infrastructure.  

Federal Policy dictate that transit systems minimize the use of non-
renewable fuel sources.  This criteria measure whether the proposed 
system is capable of using non-renewable fuels.

Uses multiple, renewable fuel resources Uses renewable fuel 
resources, 

Uses a combination of non-renewable
and renewable fuel resources

Uses mostly non-renewable 
fuel resources, Uses only non-renewable fuel resources (fossil fuels).  

Relative rating based on system power requirements.  Diesel fuel is 
assumed at $1.60/gal.  Electrical energy is assumed at $0.10/kWH. <$0.01/seat-mile $0.01-0.05/seat-mile $0.05-0.10/seat-mile $0.10-0.15/seat-mile >$0.15/seat-mile

N
E

E
D

IM
PL

E
M

E
N

T
A

T
IO

N
Criteria

Fuel Availability

Initial Infrastructure Cost

Safety System

Energy Consumption

Average Speed

System Capacity

System Attractiveness

Technology Availability

Feeder/Distributor Requirements

Connectivity

Fuel Limitations
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Criteria Assumptions Highest
Highest to 

Intermediate Intermediate
Intermediate 

to Lowest Lowest

System Capacity

Measured as the ratio between the traffic volume as projected by TransCAD 
Model and the capacity of highway as the result of proposed action at 
various sections of I-70.  The capacity of highway is determined by the 
grade, width of lane and shoulders, horizontal and vertical curvatures, and 
other roadway features as specified in the Highway Capacity Manual 
(HCM).

LOS A (0.29 and below)        
LOS B (0.29 - 0.43)

LOS C (0.44 - 
0.65)

LOS D (0.66 - 
0.84)

LOS E (0.85 - 
1.00)

LOS F (Above 
1.00)

Speed
Speed in mph is calculated using the software VISSIM.  VISSIM can 
determine the average speed of vehicles based on the travel demand from 
forecast model and the roadway features.

100% or above free flow speed 85 - 99% of free 
flow speed

68 - 84% of free 
flow speed

50 - 68% of 
free flow speed

50% or less than 
free flow speed

Duration of 
Congested Hours

Duration of Congested Hours is calculated as the length of time at a section 
of I-70 where the LOS of that section is continuously E or F.

0 hours of continuous          
LOS E or F

0 - 1 hour of 
continuous LOS 

E or F

1 - 2 hours of 
continuous LOS E 

or F

2 - 4 hours of 
continuous 
LOS E or F

Above 4 hours of 
continuous LOS E 

or F

SA
FT

E
Y

Safety System

Safety criteria relate to the evaluation of potential improvements in safety 
which might result from changes in the highway cross-section and potential 
changes in the alignment of I-70.  Safety improvement results in an estimate 
of accident reduction rates attributed to widening the highway from four to 
six lanes.  Further accident reduction rates would result from providing 
wider shoulders and various median treatments. 

Reduction of accident 40%      
and higher

Reduction of 
accident 25 - 

39%

Reduction of 
accident 20 - 25%

Reduction of 
accident 10 - 

19%

Reduction of 
accident 0 - 9%

Above $30 
million/mile

Costs for 
alternative - 160 

million/mile

Constructability

Measures relate to the difficulty of constructing the alternatives, based on 
professional judgment and past construction experience.  Constructibility 
measures include the amount of construction detours required, length of 
construction duration, need for special construction equipment, disposal of 
waste materials, acquisition of construction materials and labor, obtaining 
special construction material (availability) from manufacturers, special 
construction procedures prohibited by adverse weather conditions, 
construction workers' physical condition due to a high altitude work site, 
and many other construction related issues. 

Least difficult Moderately 
difficult Most difficult

$25 - 30 
million/mile

$20 - 25 
million/mile

$15 - 20 
million/mileLess than $15 million/mile

N
E

E
D

IM
PL

E
M

E
N

T
A

T
IO

N

Initial 
Infrastructure 
Costs

Cost is based upon an initial study of the estimated capital construction cost 
for the alternative (average $million/mile basis, including lane widening, 
tunnel capacity improvements & structured lanes).  The environmental 
mitigation cost is not included in this estimate.
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CONFLICT CRITERIA1 ASSUMPTIONS APPLICABLE FEDERAL, STATE REGULATIONS2 MIS & RELATED ISSUES FROM PUBLIC SCOPING & AGENCY COMMENTS

1. The relative change in tons/day of COx, NOx, and PM10 is directly related to the average daily traffic. 
The evaluation for highway alternatives will be to examine the change in traffic volumes for each 
alternative and use this number to determine mobile emissions and particulate matter. These values will 
be compared to the baseline conditions by calculating  COx, NOx, and PM10 using traffic volumes from 
the year 2000.

2. Calculations will use traffic counts from 2000 at the Twin Tunnels and model projections fro the 
highway segments between Idaho Springs and Empire.

3. The difference between the no action alternative for 2020 and the action alternatives for 2020 is most 
useful when compared to the year 2000 baseline.

4. The percentage of SUV, automobiles and trucks is consistent throughout this segment of highway.

5. The air quality quantitative analysis will be refined in the Draft PEIS and will consider additional 
factors as well as evaluate impacts due to multi-modal combinations of alternatives.

1. Rock fall hazard delineated from aerial photo interpretation and published data.

2. Cursory field observations performed to verify presence/absence.

3. Mitigation methods may provide only partial protection.

1. Debris/mudflow hazard delineated from aerial photo interpretation and published data.

2. Cursory field observations performed to verify presence/absence.

3. Mitigation methods may provide only partial protection.

1. Debris/mudflow hazard delineated from aerial photo interpretation and published data.

2. Cursory field observations performed to verify presence/absence.

3. Mitigation methods may provide only partial protection.

1. Avalanche hazard delineated from aerial photo interpretation and published data.

2. Cursory field observations performed to verify presence/absence.

3. Mitigation methods may provide only partially effective.
4. Many avalanche hazards cannot be mitigated, and potential impacts may include loss of forested areas 
and substantial increase in erosion. 
1. Mine waste delineated from aerial photo interpretation and published data.

2. Some of the mine waste sites in the Idaho Springs area have been classified as Superfund sites.  Precise 
impacts to these sites and other mine waste sites will not be performed in Level 2 screening.

3. No field observations performed to verify presence/absence.

4. Ranking based on presence/absence.  If transportation alternative impacts identified mine waste site, 
mitigation will be required in accordance with the above referenced documents.

5. Amount of material, type of waste product, and cost of cleanup will not be performed under Level 2 
screening.

1. Mineralized rock zones delineated from aerial photo interpretation and published data, specifically 
observing mining activity in the area.

2. Field observations performed to verify presence/absence of staining on existing cuts.

1. Excessive road sand or salt is detrimental to water quality when transported or deposited in streams.

2. The highway width is positively correlated (proportionately) to the volume of sand or salt applied for 
winter maintenance. 

3. Sand/salt application rates and the associated potential for conflict are positively correlated with 
elevation (i.e., application rates increase with elevation).

4. The "potential for conflict" is directly proportional to the width of highway - the wider the highway, the 
higher the potential for conflict.

1. Excessive stormwater runoff transports particulates and various contaminants (byproducts of 
automobile operations along the highway) that are detrimental to stream water quality.

2. The highway width is positively correlated (proportionately) to the volume of stormwater runoff.  

3. The "potential for conflict" is, therefore, directly proportional to the width of the highway

4. The reference or “baseline” is the existing width of I-70.

Identified by EPA and in the Clear Creek County Survey. 

Potential for conflict is based on increase of acidic groundwater flow in mineralized rock areas.  An adverse impact 
would result if disturbance to mineralized rock occurs.  Rock excavations may increase fracture flow and transport of 
organic and inorganic compounds.  Low-pH water in these areas is created through chemical reaction of sulfide minerals 
with water and air. For example, when pyrite is exposed to air and water, it reacts with the oxygen and water to form 
ferrous sulfate and sulfuric acid. These reactions decrease the pH (creating acidic water) and increase hardness, the 
concentrations of iron, sulfate, and total dissolved solids in water. Surface or groundwater with a low pH can then leach 
out metals from the surrounding bedrock, thereby contaminating the water with metals. The concentration and type of 
metal in the drainage is a function of the pH of the drainage and the type of metals present in the host rocks. The 
principal metal contaminants in Clear Creek are zinc and manganese. Other contaminants that are present include iron, 
aluminum, copper, cadmium, gold, silver, lead, molybdenum, and uranium.

Mineralized 
Rock

RESOURCES

Potential for conflict is based on adverse impacts on existing rockfall hazards.  An adverse impact would result if 
increased potential for rockfall hazard to effect safety, service, and mobility of the transportation facility.Rockfall

Potential for conflict is based on adverse impact on existing avalanche hazards.  An adverse impact would result if 
increased potential for existing avalanche affected safety, service, and mobility of the transportation facility.  Decease in 
depositional zone at base of avalanche zone leads to increased potential for conflict.

Avalanche

Potential for conflict is based on the change in COx, NOx, or PM10 in tons/day relative to current (baseline) conditions. 
The relative change in mobile emissions and particulate matter for each highway alternative, will be determined through 
change in average daily traffic relative to the baseline calculations.

Air Quality 

_____

_____

Identified in the Clear Creek County Survey and by the EPA  & Colorado Division of 
Geology.

Identified in the Clear Creek County Survey and by the EPA .

Identified in the Clear Creek County Survey and by the EPA & CDPHE.

Identified in the Clear Creek County Survey and by the Colorado Geological Survey.

Identified in the Clear Creek County Survey and by the Colorado Geological Survey.

Identified in the Clear Creek County Survey and by the Colorado Geological Survey.

Identified in the Clear Creek County Survey and by the Colorado Geological Survey.

Stormwater 
Runoff

Water 
Quality  

5. The reference or “baseline” is the existing width of I-70.

Potential for conflict is based on the relative increase in impermeable surface areas.  Alternatives comparison measure 
the relative increase in amount (approximate area) of impermeable surface area directly associated with the widening of 
highway alternatives.  The increase in surface water runoff resulting from the increase in impermeable surface area 
could negatively impact streams and rivers adjacent to the alternative alignment.

Identified in the Clear Creek County Survey and the MIS - 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 (ES-10)  Identified by the EPA .

Potential for conflict is based on adverse impacts on existing debris/mudflow hazards.  An adverse impact would result 
if increased potential for existing debris/mudflow hazard affected safety, service, and mobility of the transportation 
facility.  Decease in depositional zone at base of debris fan leads to  increased potential for sedimentation of 
waterways/wetlands.

Potential for conflict is based on adverse impacts on existing landslide hazards.  An adverse impact would result if 
increased potential for existing landslide affected safety, service, and mobility of the transportation facility.  Disturbance 
near toe/base of existing landslide will increase potential for future and continued movement.

_____

_____

Landslide

Debris / 
Mudflow

Geological 
Hazards

NAAQS are currently not exceeded in the study area (except Jefferson County) therefore most of the area is an 
attainment area. There is not sufficient air quality monitoring the 5 counties along I-70 to provide a baseline for 
analysis (there are no monitoring stations in Clear Creek County and incomplete monitoring data from stations 
further west). The team is developing baseline mobile emissions based on the travel demand model and is  
working closely with the CDPHE and the EPA to create a customized approach that considers topography, 
weather, and travel characteristics for air quality modeling during the Draft PEIS.

Mine Waste

Comprehensive Environmental Response, Compensation and Liability Act of 1980, Superfund Amendments 
and Reauthorization Act of 1986, Resource Conservation and Recovery Act of 1976, and subsequent 
amendments in 1984 provide the guidance for hazardous materials treatment, storage, transportation, cleanup, 
industry disclosure, and liability. 

Potential for conflict is based on disturbance of existing mine waste.  Disturbance to contaminated mine waste must be 
handled in accordance with the Comprehensive Environmental Response, Compensation and Liability Act of 1980, 
Superfund Amendments and Reauthorization Act of 1986, Resource Conservation and Recovery Act of 1976, and 
subsequent amendments in 1984.  These documents specify requirements for hazardous materials treatment, storage, 
transportation, cleanup, industry disclosure, and liability.

Winter 
Maintenance

Potential for conflict is based on the relative usage of sand and magnesium chloride applications adjacent to open 
waters.  Alternatives comparison measure the relative distance (miles of highway) where application of sand and 
magnesium chloride could negatively impact streams and rivers adjacent to the alternative alignment. 

Colorado Department of Public Health and Environment, Water Quality Control Commission, C.R.S. 1973, 25-
8-101, as amended. Classifications and Numeric Standards for: South Platte River Basin – Region 3, Clear 
Creek Basin, Stream Segments 1, 2, 11, 12.  Upper Colorado River Basin – Region 12.  Blue River Basin, 
Stream Segments 3, 14.  Eagle River Basin, Stream Segments 1, 8, 9.

Colorado Department of Public Health and Environment, Water Quality Control Commission, C.R.S. 1973, 25-
8-101, as amended. Classifications and Numeric Standards for: South Platte River Basin – Region 3, Clear 
Creek Basin, Stream Segments 1, 2, 11, 12.  Upper Colorado River Basin – Region 12.  Blue River Basin, 
Stream Segments 3, 14.  Eagle River Basin, Stream Segments 1, 8, 9. 

Section 402(p) of the Clean Water Act.  Clarifies that storm water discharges associated with industrial activity 
to waters of the United States must be authorized by an NPDES permit, to include storm water discharges 
associated with construction activity (40 CFR 122.26).  Colorado Department of Public Health and 
Environment, Water Quality Control Commission, C.R.S. 1973, 25-8-101, as amended. Classifications and 
Numeric Standards for: South Platte River Basin – Region 3, Clear Creek Basin, Stream Segments 1, 2, 11, 12.  
Upper Colorado River Basin – Region 12.  Blue River Basin, Stream Segments 3, 14.  Eagle River Basin, 
Stream Segments 1, 8, 9.
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Greatest Potential for Conflict / Critical 
Environmental & Hazard Issues

Range between Greatest to Intermediate 
Potential for Conflict Intermediate Potential for Conflict Range between Intermediate to Least 

Potential for Conflict Least Potential for Conflict

Evidence of recent activity/ highly fractured bedrock/ rock 
face at steep angle/ talus below slope/ no catchment beside 
highway/rockfall rating "4"/ long-term loss of service to 
highway/ impedance of full roadway/ driver must stop/ 
immediate mitigation needed/ no mitigation previously 
done

Somewhat recent activity/ highly fractured bedrock/ little or no talus on 
slope below/ rock face at moderate to steep angle/ limited catchment 
area/ rockfall rating "2"/ moderate loss of service to highway/impedance
to less than half of the roadway/ driver must slow down/ long-term 
mitigation needed/ periodic maintenance required/ limited or partial 
mitigation may have been done in the past

No evidence of recent activity/ rock is not highly weathered/ good 
catchment area for debris/ rockfall rating "0" or "1"/ little or no loss of 
service to highway/ impedance of shoulder or less/ no mitigation 
necessary/ one-time maintenance needed/ extensive mitigation has been 
done which is mostly effective

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
84 to 161 acres 46 to 84 acres < 46 acres

Known recent activity/ usually less than 500 feet from the 
highway/ mud cracks on surface/ young or no vegetation/ 
usually no buildings present/ long-term loss of service to 
highway/ impedance of full roadway/ driver must stop/ 
immediate mitigation needed/ no mitigation previously 
done

Somewhat recent activity/ usually less than 500 feet from the highway/ 
deposit visible with thick colluvium on surface/ young vegetation/minor
engineering structures / moderate loss of service to highway/ impedance 
to less than half of the roadway/ driver must slow down/ long-term 
mitigation needed/ periodic maintenance required/ limited or partial 
mitigation may have been done in the past.

No evidence of recent activity/ most north-facing slopes with long 
recurrence intervals (50-100yrs)/ usually greater than 500 feet from 
highway/ little or no loss of service to highway/ impedance of shoulder 
or less/ no mitigation necessary/ one-time maintenance needed/ extensive
mitigation has been done which is mostly effective

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
50 to 72 acres 19 to 54 acres < 19 acres

Evidence of recent activity/ usually less than 500 feet from 
the highway/ head scarps, slumps, and hummocky surface/ 
young vegetation/ tilted fences or utilities/ long-term loss 
of service to highway/ impedance of full roadway/ driver 
must stop/ immediate mitigation needed/ no mitigation 
previously done

Somewhat recent activity/ usually less than 500 feet from the highway/ 
no visible scarps or slumps, surface is hummocky/ intermediate 
vegetation/ utilities and fences stand straight/moderate loss of service to 
highway/ impedance to less than half of the roadway/ driver must slow 
down/ long-term mitigation needed/ periodic maintenance required/ 
limited or partial mitigation may have been done in the past

No evidence of recent activity/ usually greater than 500 feet from 
highway/ no fresh head scarps, surface is hummocky/ vegetation is 
mature/ utilities and fences stand straight/ little or no loss of service to 
highway/ impedance of shoulder or less/ no mitigation necessary/ one-
time maintenance needed/ extensive mitigation has been done which is 
mostly effective

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 1 acres < 1 acres

Evidence of recent activity/ usually less than 500 feet from 
the highway/ well defined, deep chute/ young vegetation/ 
limited or no runout zone beside highway/ long-term loss 
of service to highway/ impedance of full roadway/ driver 
must stop/ immediate mitigation needed/ no mitigation 
previously done

Somewhat recent activity/ usually less than 500 feet from the highway/ 
chute is not active every year/ runout zone may or may not reach 
highway/ moderate loss of service to highway/ impedance to less than 
half of the roadway/ driver must slow down/ long-term mitigation 
needed/ periodic maintenance required/limited or partial mitigation may
have been done in the past

No evidence of recent activity/ usually greater than 500 feet from 
highway/ sufficient runout zone, but suspended debris may reach the 
highway/ little or no loss of service to highway/ impedance of shoulder 
or less/ no mitigation necessary/one-time maintenance needed/ extensive
mitigation has been done which is mostly effective

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 6 acres 2 to 6 acres < 2 acres

Disturbance in existing mine waste / Extensive observed 
mining activity Disturbance in existing mine waste / Some observed mining activity No observed mine waste deposits / Little or no mining activity

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications

Mine Waste Encountered No significant change in exposure to mine water, no disturbance of 
know mine waste material Mine water may be avoided

Disturbance in mineralized zones / Extensive observed 
mining activity Disturbance in mineralized zones / Some observed mining activity No observed mineralized zones / Little or no mining activity

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
Large rock cuts through mineralized zones No significant change in exposure to mineralized rock Mineralized rock may be avoided

Increase in winter sanding or magnesium chloride use Increase in winter sanding or magnesium chloride use in watershed area No increase in winter sanding or magnesium chloride use

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
50 % Increase 20% Increase 3 to 7% Increase

Greatest increase in impermeable surface Intermediate increase in impermeable surface Least increase in impermeable surface

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
50 % Increase 20% Increase 3 to 7% Increase

The analysis will provide estimates of mobile emissions and particulate matter associated with project alternatives. These estimates will be based on year 2000 and 2020 traffic volumes for the no action and the highway alternatives, as well as emissions associated with FGT power sources

Avalanche

Winter Maintenance

Mineralized Rock

Mine Waste

Rock Fall

Air Quality 

Geological Hazards

Debris / Mud Flow

Stormwater Runoff

RESOURCES

Landslide

Graphic Legend

Water Quality
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CONFLICT CRITERIA1 ASSUMPTIONS APPLICABLE FEDERAL, STATE REGULATIONS2 MIS & RELATED ISSUES FROM PUBLIC SCOPING & AGENCY COMMENTSRESOURCES

1. Impacts occur when new roadway facilities extend into Waters of the U.S. and wetlands.  Roadway 
facilities include cut and fill for expansion of existing roads, and construction (cut and fill) of roadbeds in 
a new right-of-way.  Alternative footprints that extend out from the existing roadbed and those where new 
roadbeds are required are used to calculate areas.

2. All wetlands will be included in the analysis irregardless of jurisdiction of Section 404 of the Clean 
Water Act.  The COE suggested that instead of Waters of the U.S., this category should specify open and 
flowing water.  However, intermittent streams are currently included in this category.

3. Fens-seeps-springs is recognized as a critical wetland type, but this category will not be weighted in the 
first determination of conflict, although alternatives that have potential to affect fens-seeps-springs will be 
marked.

4. Alternatives that have potential to impact fens-seeps-springs, or complexes of vegetated wetlands will 
be evaluated to avoid or reduce impacts.     

1. Impact will occur to the fishery resource if the alignment (including catch points and toe of slope) 
encroaches within 100 feet of the fishery resource.

2. The Colorado Division of Wildlife has not officially designated stream reaches as “high value 
fisheries”, however, discussions with CDOW personnel have resulted in the identification of reaches 
considered by these individuals as valued fisheries.

3. As described by CDOW personnel “high value fisheries” are considered resources with any of the 
following attributes: support public recreation and the local economy, support abundant and diverse fish 
populations, support naturally reproducing trout populations.

4. The relative extent of potential fisheries resource impacts or loss will be calculated using existing 
Geographic Information System (GIS) data and identification of valued fisheries resources provided by 
CDOW Fisheries Biologists.

5. Although mitigation measures may be implemented to reduce or eliminate the potential for impacts to 
the fisheries resources, for screening purposes, these measures have not been considered.

1. Use of this criteria in Level 2 screening refers to the additional (or net difference) area of big game 
range intersected by transportation modes under consideration.

2. Determination of big game range area intersected will be based on a GIS overlay analysis of 
transportation alternatives with Colorado Division of Wildlife WRIS data.  No field studies will be 
conducted.

3. Determination of big game range area intersected may change based on subsequent and more refined 
analyses.

4. Criteria index was calculated by dividing the number of conflict categories (5) into the greatest acreage 
of biodiversity area intersected by any single alternative.

1. Use of this criteria in Level 2 screening refers to the additional (or net difference) biodiversity area
intersected by transportation modes under consideration.

2. Determination of biodiversity area intersected will be based on a GIS overlay analysis of transportation
alternatives with CNHP-designated biodiversity areas.  No field studies will be conducted.

3. Determination of biodiversity area may change based on subsequent and more refined analyses.

4. Criteria index was calculated by dividing the number of conflict categories (5) into the greatest acreage
of biodiversity area intersected by any single alternative.

1. Use of this criteria in Level 2 screening refers to the additional (or net difference) structural barrier (in 
linear miles) due to transportation modes under consideration.

2. Determination of additional barrier will be based on a GIS overlay analysis of transportation 
alternatives with wildlife crossing areas designated by the Colorado Division of Wildlife (CDOW).  No 
field studies will be conducted.

3. Determination of additional barrier effect may change based on subsequent and more refined analyses.

4.  Criteria index was calculated by dividing the greatest mileage intersected (by any single alternative) by 
the number 5 (the number of conflict categories). Where wildlife crossing areas are designated on both 
sides of I-70, only one side of the highway was used in the calculation to avoid duplicate counting.

1. Use of this criteria in Level 2 screening refers to the additional (or net difference) structural barrier (in 
linear miles) intersecting potential lynx habitat and boreal toad breeding habitat lost due to transportation 
modes under consideration.

2. Determination of additional barrier and boreal toad habitat lost will be based on a GIS overlay analysis 
of transportation alternatives.  No field studies will be conducted.

3. Determination of additional barrier distance and boreal toad habitat intersected may change based on 
subsequent and more refined analyses.

Potential conflict for Colorado River and Greenback Cutthroat Trout is based on proximity to water bodies identified by 
CDOW as known or potentially inhabited by these species.

_____

_____

4. Criteria index for lynx was calculated by dividing 5 (the number of conflict categories) into the greatest 
mileage of additional structural barrier (for any single alternative) intersecting potential lynx habitat. 
Criteria index for boreal toads was calculated by dividing 5 (number of conflict categories) into the 
greatest distance measured from the outer edge of the alternative's proposed disturbance footprint.

Potential for conflict is based on relative potential for impact to Species of Special Concern, Gold Medal Streams, and 
high value fisheries resources (as defined by the Colorado Division of Wildlife).  Alternatives comparison measure 
relative amount (miles of stream) of fisheries resources with potential for negative impacts resulting from the 
implementation of alternatives. 

Fishery Resources

Crossings

Potential for conflict is based on area of selected big game range intersected by transportation alternatives.  Selected big 
game include mule deer, elk, and bighorn sheep populations along the I-70 Corridor.  Range refers to winter, summer, 
and production areas for these species as defined and delineated by the Colorado Division of Wildlife WRIS and 
intersected by alternatives.   Area intersected will be in acres.

Range Identified in the Clear Creek County Survey and by the USFWS, CDOW, & EPA.

Wildlife

_____

T&E Species Section 7 of the Endangered Species Act.  Loss of individuals may affect species viability.

Potential for conflict for Boreal Toad is based on proximity to or loss of confirmed breeding sites.  Potential for conflict 
for lynx is based on additional miles of structural barrier along I-70 intersecting areas of potential lynx habitat. Barriers 
include structural, operational, and behavioral impediments to wildlife crossing the I-70 corridor.  Only structural 
barriers are included in this criteria.  Structural barriers include concrete Jersey median barriers, headlight reflectors 
mounted on concrete median barriers, retaining walls, fence, and road or rail surface.  Potential lynx habitat will be 
identified with data/input from CDOW, USFS, BLM, CDOT, and USFWS.  Proximity to confirmed boreal toad breeding 
sites will be measured in feet from the outer edge of the proposed disturbance footprint associated with each alternative.  

_____

Potential for conflict is based on  area of designated high biodiversity areas intersected by transportation alternatives.  
High biodiversity areas are geographic areas exhibiting relatively high biological diversity as defined and delineated by 
the Colorado Natural Heritage Program (CNHP).

Potential for conflict is based on additional miles of structural barrier in designated wildlife crossing areas along the I-70 
corridor.  Barriers include structural, operational, and behavioral impediments to wildlife trying to cross the I-70 
corridor.  Only structural barriers are included in this screening criteria.  Structural barriers include concrete Jersey 
median barriers, headlight reflectors mounted on concrete median barriers, retaining walls, fences, and road or rail 
surface.  Designated wildlife crossing areas are based on animal vehicle collision data and information from CDOW, 
CDOT, USFS, BLM, and USFWS.

Potential for conflict is based on displacement of Waters of the U.S. and wetlands (vegetated wetlands, and fens-seeps-
springs).  Alternatives comparison measure the approximate amount (acreage) of open and flowing waters, vegetated 
wetlands, and fens-seeps-springs that  have potential to be directly affected by construction of the alternatives.

Wetlands

Biological 
Diversity

Identified in the Clear Creek County Survey and the MIS - Elements of the vision cross 
through habitats of T&E species near the Eisenhower Tunnel and over Vail Pass. The effect 
of building and operating vision elements on these species will need to be addressed. (ES-10)  
Identified by the USFWS.

Section 404 of the Clean Water Act, regulates waters of the U.S. including wetlands; the team is working 
closely with the COE to ensure that the appropriate level of detail is achieved in order to identify the least 
damaging, practicable alternative [(404 (b)(1)] in terms of impacts to aquatic resources.  Particular attention is 
given to the displacement of fens, which are a USFWS resource category 1 and an irreplaceable resource 
without mitigation potential. In addition, Executive Orders 11990 (protection of Wetlands) and 11988 
(management of floodplains), relate to screening criteria.

Identified in the Clear Creek County Survey and the MIS -  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 wetland impacts. (ES-11)  Identified by 
the COE & EPA.

Identified in the Clear Creek County Survey and by the USFWS, CDOW, & EPA.

Identified in the Clear Creek County Survey and by the USFWS, CDOW, & EPA.

Identified in the Clear Creek County Survey and the MIS - 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 (ES-10).  
Identified by the USFWS, CDOW, & EPA
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Greatest Potential for Conflict / Critical 
Environmental & Hazard Issues

Range between Greatest to Intermediate 
Potential for Conflict Intermediate Potential for Conflict Range between Intermediate to Least 

Potential for Conflict Least Potential for ConflictRESOURCES

Graphic Legend

Greatest quantity of displacement of waters of the U.S. 
including wetlands  (Quantity does not distinguish 
functionality, wetland type, or jurisdiction)

Intermediate quantity of displacement of waters of the U.S. including 
wetlands Least quantity of displacement of waters of the U.S. including wetlands

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 7 acres 5 to 7 acres 3 to 5 acres 1 to 3 acres < 1 acres

Greatest quantity of displacement of vegetated wetlands 
(Quantity does not distinguish functionality, wetland type, 
or jurisdiction)

Intermediate quantity of displacement of vegetated wetlands Least quantity of displacement of vegetated wetlands

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 10 acres 7 to 10 acres 4 to 7 acres 1 to 4 acres < 1 acre

Greatest quantity of displacement of fen, seep or spring Intermediate quantity of displacement of fen, seep or spring Least quantity of displacement of fen, seep or spring
Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications

> 0.5 acre 0.1 to 0.5 acre 0 acre

Greatest length of gold medal fishery water encroached Intermediate length of gold medal fishery water encroached Least length of gold medal fishery water encroached

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 0.6 mile 0.1 to 0.5 mile < 0.1 mile

Greatest length of high value fishery water encroached Intermediate length of high value fishery water encroached Least length of high value fishery water encroached
Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications

> 2.0 miles 1.5 to 1.9 miles 1.0 to 1.4 miles 0.5 to 0.9 mile 0 to 0.4 mile
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Alternative creates a structural barrier to wildlife 
movement across I-70 and/or results in a significantly 
wider roadway section up to twice the width of I-70.  
Greatest quantity of displacement of range and biological 
diversity areas

Alternative creates a partial barrier to wildlife 
movement, operational impediment, and/or 
results in a substantially wider road up to 50%

Alternative creates a partial barrier to wildlife movement and results in 
increased road width up to 25%.  Moderate quantity of displacement of 
range and biological diversity areas

Localized highway alignment resulting in 
habitat fragmentation

Minimal change to roadway section.  Least quantity of displacement of 
range and biological diversity areas

Greatest quantity of displacement of elk winter 
concentrations areas Moderate quantity of displacement of elk winter concentration areas Least quantity of displacement of elk winter concentration areas

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 27 acres < 27 acres

Greatest quantity of displacement of designated summer 
range Moderate quantity of displacement of designated summer range Least quantity of displacement of designated summer range

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 360 acres 271 to 360 acres 181 to 270 acres 90 to 180 acres < 90 acres

Greatest quantity of displacement of designated lambing 
range Moderate quantity of displacement of designated lambing range Least quantity of displacement of designated lambing range

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 1 acre < 1 acre

Greatest quantity of CNHP-designated biological diversity 
area intersected.

Intermediate quantity of CNHP-designated biological diversity area 
intersected. Least quantity of CNHP-designated biological diversity area intersected.

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 110 acres 82-109 acres 55-81 acres 27-54 acres < 27 acres

Greatest additional linear miles of structural barrier 
intersecting designated wildlife crossings areas.

Intermediate additional linear miles of structural barrier intersecting 
designated wildlife crossings areas.

Least additional linear miles of structural barrier intersecting designated 
wildlife crossings areas.

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 37 miles 28-36 miles 19-27 miles 9-18 miles < 9 miles

Greatest additional linear miles of structural barrier 
intersecting potential lynx crossings

Intermediate additional linear miles of structural barrier intersecting 
potential lynx crossings

Least additional linear miles of structural barrier intersecting potential 
lynx crossings

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 8 miles of lynx crossing 6-8 miles of lynx crossing 4-6 miles of lynx crossing 2-4 miles of lynx crossing < 2 miles of lynx crossing

Greatest loss of boreal toad breeding habitat. Intermediate encroachment upon boreal toad breeding habitat. Least encroachment upon boreal toad breeding habitat.

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
< 82 feet to toad breeding habitat 82-164 feet to toad breeding habitat 165-246 feet to toad breeding habitat 247-328 feet to toad breeding habitat > 328 feet to toad breeding habitat

Disruption of streams with Colorado and Greenback 
Cutthroat Trout.

No disruption of streams with Colorado and Greenback Cutthroat 
Trout.

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
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Wildlife

Range, Biological Diversity, 
& Crossing

Biological Diversity

Fen/Seep/Spring

Deer & Elk 
Wintering 
Concentrations

Range

Big Horn Sheep 
Lambing Area

Gold Medal Fisheries

High Value Fisheries

T&E Species

Lynx Habitat

Boreal Toad Habitat

Colorado and Greenback 
Cutthroat Trout

Big Horn Sheep 
Summer Range

Fishery Resources

Wetlands

Open and Flowing Waters

Vegetated Wetlands
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CONFLICT CRITERIA1 ASSUMPTIONS APPLICABLE FEDERAL, STATE REGULATIONS2 MIS & RELATED ISSUES FROM PUBLIC SCOPING & AGENCY COMMENTSRESOURCES

1. Land use inventories are based on 2000 aerial photography, and published sources that identify existing 
recreation uses.
2. Future land use planning by Federal, State, and Local jurisdictions is currently under review and will be 
addressed in the Draft PEIS.

1. Communities, historic, and recreation sites are considered to be most sensitive to visual changes.

2. The appearance of features in the landscape varies with the viewing distance and project type.  The 
lands seen from existing viewers in the study area were divided into three distance zones: foreground - 
from 0 to ½ mile, middleground - ½ to 4 miles, background – beyond 4 miles.  The visual screening 
focuses on changes to local viewsheds within foreground distance zones.

3. The visual screening focuses on the most restrictive visual management prescriptions on Forest Service 
lands, including Retention VQO, and High and Very High Scenic Integrity.

Potential for conflict is based on disturbance of significant cultural resources including National Historic Landmarks 
and/or Historic Districts and sites listed on, or eligible for, the National Historic Register.

1. Screening was conducted to determine Historic Districts, Landmarks and properties crossed, as well as 
those within 300 feet of either side of each alternative.  This 300 foot buffer zone was included to identify 
the potential for impacting the setting and feeling of properties, which are National Historic Register 
criteria. 

Section 106 of Historic Preservation Act, FHWA Section 4(f).

Identified in the Clear Creek County Survey and the MIS - 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. (ES-11)  
Identified by SHPO.

1. Regulatory agencies (CDOT and FHWA) and communities in the corridor are target audiences for the 
noise analysis.

2. CDOT/FHWA regulate highway noise based on the peak-hour noise level.

3. It is assumed that the peak-hour comparison would address all of the citizen's issues.  Most of the 
alternatives will be very similar during the peak-hour but may exhibit more significant differences in 24-
hour noise levels.  Also, looking forward to the PEIS when alternatives will have both rail and highway 
elements, FTA regulates noise on a 24-hour basis.

4. The number of receptors impacted (i.e. within the 66 dBA contour) provides regulators with a metric to 
judge the impact of an alternative Corridor wide.

5. The potential for mitigation is very important because one alternative may be louder than the other with 
no mitigation but be quieter with mitigation.  For example, a bypass route and a non-bypass route through 
Clear Creek County would have the same noise levels at 200 feet but obviously would produce much 
different levels in town.

Potential for conflict is based on disproportionate effects to low income and minority populations. 1. Criteria for low income based on EPA and FHWA criteria. Executive Order 12898, "Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations." Identified in the Clear Creek County Survey and by EPA

1 In order to distinguish between alternatives, potential levels of conflict range from greatest to least based on these criteria
2 This column is not intended to provide a comprehensive listing of laws, ordinances, regulations, or standards, rather it highlights key regulatory factors that are considered instrumental considerations in the Level 2 Screening process

Environmental Justice

Land Use / Recreation Potential for encroachment, disruption, or fragmentation of communities and recreation use areas. Section 6(f) of the Land and Water Conservation Fund Act.  Section 4(f) of the Transportation Act of 1966. Identified in the Clear Creek County Survey, EPA, & NPS.

Federal Management and 
Scenic Features / Views

USFS Management Visual and Recreation Management Prescriptions.

Cultural Resources                   
(Historic and Archaeological)

Identified in the Clear Creek County Survey and the MIS - 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. (ES-11)  Identified by the USFS.

Potential for conflict is based on most restrictive USFS visual and recreation management prescriptions, and foreground 
and middleground views from sensitive receptors.

Noise Potential for conflict is based on the increases in peak-hour in Leq noise level, 24-hour noise level, and number of 
receptors impacted, as well as potential for noise mitigation.

FHWA, FTA, and FRA regulate highway, light rail, and heavy rail noise, respectively.  The policies of these 
agencies mandate that noise impacts be mitigated when feasible.   FHWA defines noise impact as noise levels 
exceeding standards (e.g., 66 dBA for residences) and when design-year noise levels exceed existing levels by 
10 dBA or more.  FTA and FRA impact criteria define impact standards based on existing noise levels.

Identified in the Clear Creek County Survey and the MIS - 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. (ES-
11)  Identified by EPA.
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Greatest Potential for Conflict / Critical 
Environmental & Hazard Issues

Range between Greatest to Intermediate 
Potential for Conflict Intermediate Potential for Conflict Range between Intermediate to Least 

Potential for Conflict Least Potential for ConflictRESOURCES

Graphic Legend

Disruption of or fragmentation of a community Proximity to community or development No community encroachment

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 5 miles 1 to 5 miles < 1 mile

Disturbance known of 4(f) / 6(f) property (see viewshed 
analysis below) Proximity to known 4(f)/6(f) properties (see viewshed analysis below) No 4(f)/6(f)\ encroachment (see viewshed analysis below)

Most restrictive USFS Visual and Recreation management 
prescriptions.  

Moderate restrictive USFS Visual and Recreation management 
prescriptions.  Least restrictive USFS Visual and Recreation management prescriptions. 

Elevated structures within foreground views from 
communities, recreation sites and historic landmarks, 
districts and sites listed or eligible for the NRHP.

Highway widening within foreground views from communities, 
recreation sites and historic landmarks, districts and sites listed or 
eligible for the NRHP. 

Highway widening within middleground views from communities, 
recreation sites and historic landmarks, districts and sites listed or 
eligible for the NRHP.  

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 5 miles 1 to 5 miles < 1 mile

Elevated structures within foreground views from 
communities, recreation sites and historic landmarks, 
districts and sites listed or eligible for the NRHP.

Highway widening within foreground views from communities, 
recreation sites and historic landmarks, districts and sites listed or 
eligible for the NRHP. 

Highway widening within middleground views from communities, 
recreation sites and historic landmarks, districts and sites listed or 
eligible for the NRHP.  

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
> 5 miles 1 to 5 miles < 1 mile

Cross national historic district or landmark, or crosses 
many historic sites

Adjacent to national historic district or landmark, or crosses several 
historic sites

No known historic landmarks, districts, or sites are crossed or are in the 
immediate vicinity

Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications Resource Quantifications
5 to 10 historic site crossed or a historic district is 

encountered 1 to 4 historic site crossed or alternative is adjacent to a historic district No identified historic sites crossed, no historic districts or landmarks 
encountered or adjacent

Much greater than the existing number of receptors 
impacted / a 24 hour noise increase of 10 dB of more, and 
a peak-hour noise increase of 10 dB or more

Greater than existing number of receptors 
impacted / a 24 hour increase of 7-9 dB and a 
peak hour level increase of 7-9 dB

Same as existing number of receptors impacted  / a 24 hour noise 
increase of 5 to 7 dB, and a peak-hour noise increase of 5 to 7 dB

Fewer than existing number of receptors 
impacted / a 24 hour increase of 3-4 dB and 
a peak-hour increase of 3-4 dB

Far fewer than existing number of receptors impacted / a 24 hour noise 
increase of 0 to 2 dB, and a peak-hour noise increase of 0 to 2 dB

Environmental Justice Low-income and minority populations will generally be identified and a public outreach program will be conducted

Scenery Management

Community Viewsheds

Recreation Site Viewsheds

Noise

Communities

Land Use / Recreation

Cultural Resources                                                            
(Historic and Archaeological)

Recreation 4(f)/6(f) 
Properties

Federal Management 
and Scenic Features / 
Views
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ENVIRONMENTAL SENSITIVTY NAME FIRM 
 

HIGHEST DEGREE AND YEARS OF 
EXPERIEINCE 

 

ROLE IN LEVEL 2 ANALYSIS 

Air Quality (Support from Jim DeLio – Colorado department of 
Public Health and Environment and Jeff Houck – EPA) Amy Baerenklau JFSA M.S. in Environmental Science, 4 years  

 
Coordinated studies with the Colorado 
Department of Environmental Health and the 
Environmental Protection Agency 
 

Water Quality Mike Crouse Clear Creek Consultants 
 
B.S. in Aquatics Biology, 17 years 
 

Conducted water quality analysis 

Wetlands Dr. Loren Hettinger 
Pat Murphy  

JFSA 
Ecotone 

 
Ph.D., Plant Ecology, 22 years 
M.A. in Vegetation Ecology, 22 years 
 

Conducted wetland analysis 

 
Wildlife Habitats and Crossings 
Threatened, Endangered and Sensitive Species 
 

Robert Henke SAIC B.S. Forestry, Fisheries & Wildlife Management 
M.S. Wildlife Biology, 19 years 

Conducted wildlife habitats and crossings 
analysis 

 
Fish Habitats 
 

Bob Quinlan JFSA B.S. in Aquatic Biology, 20 years Conducted fish habitat assessment 

Geologic Hazards/Mining Rick Andrews Yeh & Associates M.S. in Geology, 17 years  Conducted geologic hazards and mining 
analysis 

 
COMMUNITY VALUES 

 
    

Noise Mike Hankard Hankard Environmental B.S. Electric Engineering with Acoustic Specialty, 11 
years Conducted noise analysis 

 
Land Use/Recreation/4(f)/6(f) 
Federal Management and Scenic Features/Views 
 

Tim Tetherow 
Teresa O’Neil JFSA M.S. in Landscape Architecture, 28 years 

B.S. in Landscape Architecture, 10 years 
Conducted land use/recreation/4(f)/6(f) 
analysis 

Cultural Resources Dr. Steve Mehls Western Historical 
Studies Ph.D. in History of U.S. Western Movement, 22 years Conducted cultural resources analysis 

 



6-Lane Full Width

Reversible Lanes

6 - Lane Reduced Width
6 - Lane Variable Width

Moveable Median

Tunnel

Parallel Route

Tunneled Lanes

Structured Lanes

Cantilever Lanes

Roadway Alternatives

EXAMPLE - Wildlife Crossing

Wildlife Crossing Zones

Crosses 14 miles of wildlife crossing area 
and two potential lynx movement corridors

Environmental and Community Values Analysis
Step 1) Identify Issues
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t Step 2) Develop Criteria

(1)

(4)

(5)

(3)

(2)

• Scoping
• I-70 MIS
• Agency Consultation
• TAC/MCAC
• Best Professional Judgement

• General Wildlife Movement Corridors
• Elk and Deer Crossings
• Potential Lynx Movement Corridor
• Increased Barrier Effect from Alternatives

• Wildlife
   Alternative 1 = 

• Threatened, Endangered, 
   and Sensitive Species 
   
   Alternative 1 =

Step 4) Quantify Potential for Conflict

Step 3) Conduct GIS Overlay Analysis

Step 5) Analyze Level of Conflict

I-70 (4 - Lane)

Greatest potential 
for conflict

Greatest to intermediate
potential for conflict

Intermediate potential 
for conflict

Intermediate to least
potential for conflict

Least potential 
for conflict

Alternative 1 (6 - Lane)

DRAFT
03/20/012-10



DRAFT
03/20/20

2-12



* Existing I-70 width between C470 and Vail ranges from approximately 78’ to 175’ width median     
 
 

 

Disturbance Area Assumptions For Highway, Fixed Guideway Transit 
and Rubber Tire Transit Alternatives 

 Roadway Template Width 
(feet) 

Variable Construction Width 
(feet) 

Construction Disturbance Buffer 
(feet) 

 
Potential Total Area of 

Disturbance
Highway Alternatives 

 6-lanes/ Full Width Barrier Separated 122' 30' max on either side 15' max on either side 167’ 

 6-lanes/ Full width Open Median 148' 30' max on either side 15' max on either side 193’ 

 6-lanes/ Reduced Width 98' 30' max on either side 15' max on either side 143’ 

 Flex Lanes 90' 30' max on either side 15' max on either side 135’ 

 Parallel Route 44' 15' max on either side 15' max on either side 89’ 

 Structured Lanes Full Width 60' 30' max on either side 15' max on either side 105’ 

 Structured Lanes Reduced Width 48' 30' max on either side 15' max on either side 93’ 

 Tunneled Lanes 48' 30' max on either side 15' max on either side 93’ 

 Cantilever Wall 96' 30' max on either side 15' max on either side 141’ 

 Moveable Lanes 90' 30' max on either side 15' max on either side 135’ 

 Reversible Lanes 116' 30' max on either side 15' max on either side 161’ 

 Fixed Guideway Transit Alternatives 

 Highway Alignment Alternatives along I-70 60' beyond edge of pavement of I-70  
(30' / up to 30’ for construction) – – 60’ 

 6% Grade Alignment: 

 On I-70 Grade (up to 6 %) 60' beyond edge of pavement of I-70                              – – 60’ 

 Grade Reduction Area (over 6 %) 120' beyond edge of pavement of I-70 – – 120’ 

 CIFGA Monorail Alternative 60' beyond edge of pavement where on north side of I-70             
45' beyond edge of pavement where on south side of I-70 – – 60’ where on north side  

45’ where on south side 

 Rubber Tire Transit Alternatives 

 HOV 122' 
(same as 6-lane full highway alternative) 30' max on either side 15' max on either side 167’ 

 Guideway (C-470 to Eisenhower Tunnel) 98'  
(same as 6-lane reduced highway alternative) 30' max on either side 15' max on either side 143’ 

 Transitway (C-470 to Vail) 60' beyond edge of pavement of I-70                             – – 60’ 

 Bus in Mixed Traffic No Change from Existing Roadway Template – – – 
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This Alternative is a Full-width section. It is included as a baseline to which all other 
narrower sections will be compared. Structured Lanes are included in three sensitive 
locations to minimize impacts.
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This Alternative is an option to Alternative 2, in which a reduced-width section is used to 
reduce impacts along the entire Corridor.
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Same as Alternative 2, but with Reduced-width Structured Lanes at three sensitive 
locations.
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Same as Alternative 4, but with Tunneled Lanes through Idaho Springs.
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Tunnel from just east of Silverthorne to just west of the Empire Junction Interchange.
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Recreation Sites/Foreground Views
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Relief routes around Idaho Springs. The specific use of these roads has not been 
evaluated; this analysis only investigated the possibility of another roadway platform.
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• Wildlife Habitats and Crossings

• Threatened, Endangered & Sensitive Species
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This Alternative is Reduced-width, except for Structured Lanes east of the Twin Tunnels.

Structured (Reduced Width)

6-Lane/Reduced Width Tunnel Capacity Improvements (TCI)
(Eisenhower Jefferson Memorial Tunnel
and Twin Tunnels)
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Legend
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Constructability
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Recreation Sites/Foreground Views

Historic Districts USFS/Visual Quality Objectives/Retention*

Historic Sites & Trails USFS/ROS/Roaded Natural*

Archaeological Sites

Community Setting/Foreground Views
Visually Sensitive Areas

Historic Sites, Districts & Landmarks/Foreground Views

SummarySummarySummarySummary

Summary SummarySummary SummarySummarySummary
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AvalancheStormwater Runoff

• Air Quality

• Water Quality

• Wetlands

• Noise

• Land Use/Recreation/4(f) and 6(f)

• Cultural Resources/4(f)

* Applicable Federal Regulations
   (Refer to Table x)

• Wildlife Habitats and Crossings

• Threatened, Endangered & Sensitive Species

• Fish Habitats

• Geologic Hazards/Mining

• Federal Management and Scenic Features/Views

Crossings

Elk and Big Horn Sheep Range Potential Lynx Movement CorridorHigh Value Fishery
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Biodiversity Area
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Same as Alternative 11, but using Movable Median through Idaho Springs instead of 
Reduced-width.

Structured (Reduced Width)

6-Lane/Reduced Width Tunnel Capacity Improvements (TCI)
(Eisenhower Jefferson Memorial Tunnel
and Twin Tunnels)
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Recreation Sites/Foreground Views

Historic Districts USFS/Visual Quality Objectives/Retention*

Historic Sites & Trails USFS/ROS/Roaded Natural*

Archaeological Sites

Community Setting/Foreground Views
Visually Sensitive Areas
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Same as Alternative 11, but using Flex Lanes through Idaho Springs instead of Reduced-
width.
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6-Lane/Reduced Width Tunnel Capacity Improvements (TCI)
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Deceleration/
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Minturn
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Recovery/Tapers
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EB/WB Recovery
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(No. 173)
Interchange
EB Acceleration
EB/WB Recovery

Silverthorne
(No. 205)
Interchange
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Loveland
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Description of Alternative Description of Improvements Mile Point Problematic Area Definition Potential Benefit V/C Speed Congestion Duration Safety Cost Constructibility

CURVE SMOOTHING Increase design speed of all curves to 65 mph. See Below Curves with Design Speed < 65 mph Increase Safety

     Wolcott 60’ lateral shift to the north. 155.70 Existing MDS = 55 mph, radius = 1146' Increase Safety

     Dowds Junction/Minturn 105' lateral shift to the South.  Located in the vicinity of a slide area. 170.34 Existing MDS = 55 mph, radius = 1146' Increase Safety

124' lateral shift to the North.  Located in the vicinity of a slide area. 170.68 Existing MDS = 55 mph, radius = 1146' Increase Safety

153' lateral shift.  Requires reconstruction of Dowd Jct. Interchange. 171.11 Existing MDS = 55 mph, radius = 1146' Increase Safety

46' lateral shift to the South would require filling onto a steep slope. 171.58 Existing MDS = 55 mph, radius = 1146' Increase Safety
16' lateral shift to the North.  Requires cut into the mountain. 171.77 Existing MDS = 55 mph, radius = 1146' Increase Safety

     West Side of Vail Pass 34' lateral shift.  Requires replacing existing bridges w/ new ones. 185.40 Existing MDS = 60 mph, radius = 1273' Increase Safety
186.40 Existing MDS = 60 mph, radius = 1273' Increase Safety

26' lateral shift to the North.  Would require a cut into the hillside. 186.27 Existing MDS = 60 mph, radius = 1206' Increase Safety

37' lateral shift to the North.  Would require a cut into the hillside. 188.00 Existing MDS = 55 mph, radius = 1146' Increase Safety

     East Side of Vail Pass 17' lateral shift to the North.  Would require a cut into the hillside. 191.18 Existing MDS = 55 mph, radius = 1146' Increase Safety
19' lateral shift to the South.  Would require filling onto the slope. 191.46 WB Existing MDS = 55 mph, radius = 1146' Increase Safety

32' lateral shift to the North.  Would require a cut into the hillside. 192.09 WB Existing MDS = 55 mph, radius = 1146' Increase Safety

23' lateral shift to the North.  Would require a cut into the hillside. 192.32 WB Existing MDS = 55 mph, radius = 1146' Increase Safety

     Fall River Road Lateral shift of between 14' and 76'.  Would require either a cut into   
the North hillside or fill over the river to the South.

237.14-237.86 Various curves have existing MDS = 55 mph, radius = 716’ or 1146' Increase Safety

     Twin Tunnels Refer to Transystem's Study 241.5-245.6 Various curves have existing MDS = 45 mph. Increase Safety

INTERCHANGE IMPROVEMENTS Make modifications to improve interchange operations. See Below See Below Increase Safety

     Dotsero Increase WB decel lane at east interchange. Could possibly combine 
east and west split diamonds into one single diamond.

133.0 West interchange is OK; East interchange- the WB deceleration lane is 
inadequate.

Increase Capacity

     Gypsum & Eagle Increase ramp terminal traffic signal capacity. 140.0 / 147.0 Ramp terminal signal capacity is inadequate. Increase Capacity

     Wolcott Increase EB decel lane length 156.0 The EB off ramp has an inadequate deceleration lane. Increase Capacity
     Edwards Increase EB & WB decel lengths.  Increase WB recovery lane length. The WB off ramp has an inadequate deceleration lane and recovery 

lane.  EB off-ramp has an inadequate deceleration lane.
Increase Capacity

     US 24/US 6/Minturn/Dowd Jct. The new Eagle Vail 1/2 diamond interchange will improve traffic 
congestion at both Avon and Dowd Jct. Interchanges.

171.0 WB and EB off-ramps at Dowd Jct. interchange have inadequate decel 
and recovery lanes. EB on-ramp has a sharp curve, MDS=20 mph.

Increase Capacity

     West Vail Increase the taper length of accel and decel lanes.  EB accel lane is   
too short.  Incr. recovery lengths on both decel lanes.

173.0 EB acceleration lane is too short. Recovery lanes on both WB and EB 
deceleration lanes are too short.

Increase Capacity

     Vail Increase taper lengths of accel and decel lanes from 250’ to 300’.  
Increase recovery lanes on both WB and EB deceleration lanes to 

176.0 Taper lengths of acceleration and deceleration lanes are too short.  
Recovery lanes on both WB and EB deceleration lanes are too short.

Increase Capacity

     Wheeler Junction Both WB and EB acceleration and deceleration lanes should be 
lengthened.

196.0 All accel and decel lanes are too short.  WB on-ramp has a sharp curve, 
MDS = 20 mph.  Also,  the compound curves should be modified.

Increase Capacity

     SH 9 / Silverthorne Lengthen EB recovery lane length. 205.0 The EB recovery lane length is too short. Align skews potential problem. Increase Capacity
     Loveland Investigate grade reduction. 216.0 Steep downgrade on EB. Increase Capacity
     Bakerville Lengthen WB and EB acceleration lanes and WB deceleration lane. 221.0 WB and EB accel lanes and the WB deceleration lanes are too short. Increase Capacity

     Empire Junction Lengthen EB deceleration lane. Improve recovery lanes. Check  
geometry for possible improvements.

232.0 The EB deceleration and recovery lanes are too short.  EB off-ramp has a 
sharp curve, MDS=20mph. Excessive compound curve.

Increase Capacity

     Fall River Road Lengthen WB acceleration lane. 238.0 The WB acceleration lane is inadequate. Increase Capacity
     East Idaho Springs Lengthen acceleration and deceleration lanes. Improve geometry. 241.0 Accel and decel lanes are inadequate.  Very sharp curves for ramps, 

MDS=10mph-20mph. WB accel and decel lanes are too close together.
Increase Capacity

     US 6 A “left exit” to US 6 and a "left entrance" ramp to I-70 WB are used.  
The accel lane and recovery lane at Floyd Hill should be lengthened.

244.0 The “left exit” to US 6 and the "left entrance" to I-70 WB are not 
desirable. The accel and recovery lanes at Floyd Hill should be longer.

Increase Capacity

     Top of Floyd Hill (Hyland Hills) The accel lane and recovery lane at Floyd Hill should be lengthened. 247.0 The accel lane and recovery lane at Floyd Hill should be lengthened. Increase Capacity

CLIMBING LANES Add an additional uphill lane on steep grades and where the 
proximity    of adjacent accel and decel lanes makes it difficult for 
slow-moving vehicles to achieve the proper speed for a safe lane 

See Below Slow-moving vehicles on steep grades reduce I-70's capacity.  Climbing 
lanes will improve the (v/c) ratio.  It can cause problems when slow-
moving vehicles can't obtain a proper speed before merging.  

Increase Capacity

     West Side of Vail Pass Eastbound climbing lanes. 181.0-188.0 Slow moving vehicles on grades cause capacity reduction. Increase Capacity
     East Side of Vail Pass Westbound climbing lanes. 190.0-195.5 Slow moving vehicles on grades cause capacity reduction. Increase Capacity
     Eisenhower Tunnels to Bakerville Westbound climbing lanes. 215.0-221.2 Slow moving vehicles on grades cause capacity reduction. Increase Capacity

     Georgetown Hill Westbound climbing lanes. 226.0-228.0 Slow moving vehicles on grades cause capacity reduction. Increase Capacity
     Downieville to Empire Junction Create a continuous auxiliary lane between the two interchanges. 232.5-233.7 Slow moving vehicles on grades cause capacity reduction and trucks 

entering from the weigh station cause weaving problems at US 40 exit.
Increase Capacity

3/20/01
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Transportation Management Family
(Including Transportation System Management and Travel Demand Management)
Potentially Mitigate the Need For Constructing a Third Bore at The Eisenhower/Johnson 
Memorial Tunnels by Improving Travel Efficiency, or by Reducing Peak-Hour Travel Demand. 

Ramp Metering
Slow Moving Vehicle Plan
Peak Spreading Incentives & Enhanced Traveler Information
Potential Park-n-Ride Lots
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Description of Alternative Description of Improvements Mile Point Problematic Area Definition Potential Benefit V/C Speed Congestion Duration Safety Cost Constructibility

MINOR HIGHWAY 
IMPROVEMENTS AWAY FROM 
THE MAINLINE

Make alterations near certain highway interchanges, as necessary 
to set up a ramp metering operation, such as currently exists at 
many locations in Metro Denver.

See Below Traffic entering I-70 at interchanges can overload the highway 
capacity and help cause congested flow.  Ramp metering controls the 
rate at which vehicles enter I-70.

Reduce Overall 
System Congestion

     Frisco Interchanges (East & West) Potential Ramp metering location.  Would only apply to the EB dir. 201 & 203 Congested traffic flow occurs periodically. Reduce Congestion
     Silverthorne Interchange Potential Ramp metering location.  Would only apply to the EB dir. 205.00 Congested traffic flow occurs periodically. Reduce Congestion
     Loveland Interchange Potential Ramp metering location.  Might apply to both directions. 216.00 Congested traffic flow occurs regularly. Reduce Congestion
     Empire Junction Interchange Potential Ramp metering location.  Would only apply to the EB dir. 232.00 Congested traffic flow occurs frequently. Reduce Congestion
     West Idaho Springs Interchange Potential Ramp metering location.  Might apply to both directions. 239.00 Congested traffic flow occurs frequently. Reduce Congestion
     SH 103 Interchange Potential Ramp metering location.  Might apply to both directions. 240.00 Congested traffic flow occurs frequently. Reduce Congestion
     East Idaho Springs Interchange Potential Ramp metering location.  Might apply to both directions. 241.00 Congested traffic flow occurs frequently. Reduce Congestion
     US 6 Interchange Potential Ramp metering location.  Would only apply to the WB dir. 245.00 Congested traffic flow occurs periodically. Reduce Congestion

PASSIVE MANAGEMENT 
STRATEGIES

Involves no highway construction, other than new signing.  
Enforcement would be required for some of the ideas to be 
effective.

See Below Decrease congestion by reducing the V/C ratios.  The Slow-Moving 
Vehicle plan is a TSM idea that would increase the Capacity (C) and 
the Peak Spreading Incentives are a TDM idea that would decrease the
Volume (V) during Peak Hours.

Reduce Congestion

PEAK SPREADING INCENTIVES Through the coordinated efforts of stakeholders throughout the 
corridor, reduce peak hour travel through the use of incentives to 
alter people's travel behavior.  Changes could involve the hour or 
day during which people travel.  An example of one such idea 
currently in practice involves inexpensive late season monthly or 
season ski passes that allow user's to vary their travel schedules.    

All areas that 
are expected to 

experience 
congestion by 

2020

Travelers on I-70 are experiencing high levels of congestion, primarily 
during the winter and summer travel periods.  The congestion, 
however, occurs only during a small percentage of the week.  Traffic 
data currently shows a reduction in winter congestion, as compared 
with the summer, due to self-imposed travel demand management.     
A focused, coordinated program could prove to be effective.

Reduce Peak Hour 
Travel Demand and 

decrease Congestion

SLOW-MOVING VEHICLE PLAN Potential ideas include a restriction on peak hour, peak direction 
travel by slow-moving vehicles in certain stretches of the corridor.  
High-powered buses that could hold a minimum speed of 55 - 60 
mph throughout steep grades could potentially be provided to local 
transit services.  If a truck could maintain a minimum speed of 50-
55 mph throughout those grades, such as if it were on an empty 
return trip, then the restriction wouldn't apply to them.  Additional 
chain-up, rest area, WIM and AVI facilities area could be provided.

See Below An ideal 4 lane highway carries 4400 vehicles per hour in each 
direction.  Factors on I-70, other than heavy vehicles, drop the 
capacity to about 3400 vehicles per hour.  The Eisenhower / Johnson 
Tunnels have a maximum reported traffic volume of about 2150 vph 
WB and 2600 vehicles per hour EB.  This type of plan could provide 
significant increase in WB capacity.  The current highway can't handle 
increases in EB traffic, because the congestion occurs where the 
grades are fairly level or slightly downhill.      

Increase Peak Hour 
Travel Capacity and 
decrease Congestion

West side of Vail Pass Would involve restrictions in the EB direction 178 - 190 According to the Highway Capacity Manual, a 4 lane Reduce Congestion
East side of Vail Pass Would involve restrictions in the WB direction 195 - 190 highway with 0% slow-moving vehicles can handle 28% Reduce Congestion

more traffic than one with only 2% trucks.

Western Approach to Eisenhower Would involve restrictions in the EB direction 205-214 This alternative would work well with highway alternatives that add 
additional EB capacity by adding new lanes.

Reduce Congestion

Eastern Approach to Eisenhower Would involve restrictions in the WB direction 228 - 216 The volumes in the Eisenhower Tunnels are not limited by the tunnels, 
but rather by the steep highways on either side.

Reduce Congestion

PARK-N-RIDE LOTS Construct additional park-n-ride lots, similar to the one at the 
Hogback, that would allow people to ride-share, thus reducing the 
number of vehicles on the highway.

9 potential 
locations, see 

the map

Decrease congestion by increasing the average vehicle occupancy, 
thus reducing the number of cars on the road.

Reduce Congestion

ENHANCED TRAVELER 
INFORMATION

This alternative would involve exploring the benefit of providing 
additional funding beyond that currently allocated for traveler and 
agency information related to I-70 travel.  Ideas that provided useful
info to the users at convienient places, such as at home, on the road
or at ski areas will be investigated.

Throughout the 
corridor

Provide travelers with info to help them to pick a time for their trip 
when they can avoid congestion.  Inform them about incidents up 
ahead.  Allow them to alter their travel plans while they can still make 
changes.  Provide CDOT with more info so they can provide quicker 
incident response.

Reduce Congestion 
and Improve Safety

BICYCLE IMPROVEMENTS Improve the continuity and safety of bicycle travel throughout the 
corridor.

Throughout the 
corridor

Currently cyclists are required to make unpleasant choices to get 
through some parts of the corridor.  There are many areas where the 
motorist / cyclist interface can be improved. 

Improve Safety

NO ACTION This alternative explains the portions of the Incident Management 
Plan and the Traveler Information Plan for this corridor for which 
funding had been identified.

Throughout the 
corridor

CDOT has just completed plans for both of these areas.  These plans 
include many ideas which will provide a safer and more pleasant 
traveling experience to the public.  The implementation of many of 
these ideas will occur, regardless of the outcome of this study.

Improve Safety
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Aviation
Improvements

Improve Existing Commercial Aviation
Airports Through Advance Technology
to Allow Additional Flights

Improve General Aviation Facilities

Develop Systems Management and
Subsidy Programs

Need

Number of Additional Air
Passengers Accommodated

Estimates Range From:
500 - 1,000

6,100 - 7,000

Included in
Above

Number of Vehicles Removed
From I-70 per day During

Peak Season

Estimates Range From:
200 - 400

2,350 - 2,700

Included in
Above

Cost

$4 - $6 Million for the ASR-11
$175,000 to $185,000 for

Improved Instrument Landing
System for HDN

See Above

$3 - $5 Million
Annually

Technology

Raytheon was awarded a joint procurement
contract in 1996 with the DOD and FAA to
develop the ASR-11 - the next generation
ASR after ASR-9. This navigational aid has

been extensively testedat Elgin AFB
for two Years. ILS available from numerous

producers and distributors

Raytheon was awarded a joint procurement
contract in 1996 with the DOD and FAA to
develop the ASR-11 - the next generation
ASR after ASR-9. This navigational aid has

been extensively tested at Elgin AFB
for two Years. ILS available from numerous
producers and distributors. Additionally, the
ability to accommodate commercial service

is not desired by GA facilities; rather the
ability to meet burgeoning demand for

better GA facilities is needed.

N/A

EGE HDNASE
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DEFINITION OF ALTERNATIVES DEFINITION OF CRITERIA AND MEASURES

Improve Existing Commercial
Aviation Facilities

Additional Air Passengers

Improve General Aviation Facilities

Number of Vehicles Removed from I-70?

Develop Systems Management and
Subsidy Programs

Cost

Technology

Longer runways have the potential to boost airport operations, but there is
general concurrence that improved navigational aids can do more to “grow
the capacity” of mountain airports than any other capital investment. One
navigational aid being considered for EGE, is the ASR-11. It has been reported
that one ASR-11, strategically located, also could improve operations at 
ASE (Aspen-Pitkin County Airport) and Glenwood Springs Airport (a general
aviation facility where where demand is outstripping supply). Reportedly,
there is no airspace conflicts with HDN, therefore, The ASR-11 has limited
benefits for that airport.

EGE could accommodate twice as many flights during their peak hours
(10am to 3pm, Saturday, 100-day winter season). It also has been 
maintained (and two airport managers concurred) that without 
navigational aids, 500 to 1,000 person trips would be added daily to
I-70 during the 100-day winter season. Officials at DIA, estimate that
diversions are greater, and projected 6,100 to 7,000 person trips
would be added daily to I-70 during the 100-day winter season.

Similar to improvements to commercial service airports, the identified
improvement is better airport surveillance radar to accommodate the
rapidly growing general aviation traffic.

Range of additional person trips divided by an average vehicle
occupancy of 2.6.

Based on estimated by FAA, CDOT Aeronautics Division, Airport Operators
and Resort operators.

The subsidy program identified as most likely to boost air travel, are seat
guarantees, currently paid by the ski resorts to the airlines does not achieve
its desired load factor. 

Resorts contract with an airline or airlines to ensure service and routes are
continued by paying “seat guarantees”. The contracted amount is only paid
by the resorts to the airlines if the airline does not meet their projected load 
factor or profitability for a particular flight or route.

Presently, air travel demand is so great, that the airlines have met their load
factors, and none of the resorts have had to fulfill their “seat guarantee”
agreements

ASR-11 is an airport surveillance radar with primary surveillance coverage
to 60 nautical miles and secondary surveillance coverage to nautical
120 miles. It provides improved detection in clutter and weather, 
increased reliability and low life-cycle, costs, and it further can detect
six levels of weather.

The improved ILS for HDN would include an RVR. None of the airports
currently has these navaids programmed in their six-year capital plans.
(HDN references improved ILS 2007 ans beyond).
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Appendix H. 

TranSystems. 2001. I-70 PEIS Aviation Alternatives—Estimates of 
Auto Trips Diverted (memorandum). March. 
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Section 1. Purpose of the Report 1 

This I-70 Mountain Corridor PEIS Screening of Alternatives Routes Technical Report supports the 2 
information contained in Chapter2 of the I-70 Mountain Corridor Preliminary Environmental Impact 3 
Statement (PEIS). It identifies: 4 

 The 17 alternative routes identified in the I-70 Mountain Corridor PEIS 5 

 The results of the Level 1 and Level 2 screening of alternative routes  6 

 The public involvement activities during the screening of alternative routes process 7 

Section 2. Background and Methodology 8 

This Technical Report provides an overview of the screening process applied to alternate routes identified 9 
in the I-70 Mountain Corridor PEIS, as well as a description of the alternate routes and results from Level 10 
1 and Level 2 screening of alternate routes. This Technical Report is based on the Descriptions of 11 
Alternate Highway Routes report (Felsburg Holt & Ullevig, June 2000). 12 

Alternate routes were explored as a potential strategy to achieve the goals of the I-70 Mountain Corridor 13 
PEIS. This concept of alternative routes was investigated previously as a part of the I-70 Corridor Major 14 
Investment Study. Alternate routes were analyzed to determine roadway improvements necessary to make 15 
these routes viable alternatives to the I-70 highway. The mountainous terrain encountered west of Fort 16 
Collins, Denver, Colorado Springs, and Pueblo severely limits the range of alternate routes. Many of the 17 
concepts involved improving existing state highways and building new connections (often tunnels) to 18 
shorten distances and travel times. In identifying potential new connections, special care was taken to 19 
avoid wilderness areas where disturbance (and road construction) is prohibited. 20 

For purposes of comparison with current travel patterns along the I-70 highway, existing and new 21 
roadway segments were combined in various ways to develop alternate routes between cities along the 22 
Front Range and destinations currently served by the I-70 highway. Alternate routes have been defined 23 
both north and south of the I-70 highway. Fort Collins (including Greeley, Loveland, and Longmont), the 24 
Denver metropolitan area, Colorado Springs, and Pueblo were specifically considered because of their 25 
populations and their proximity to the I-70 Mountain Corridor via I-25.  26 

2.1  Existing Travel Shed Characteristics 27 

Figure 1 depicts the greater travel shed extending westerly along the I-70 highway from Denver to 28 
Glenwood Springs and along I-25 between Fort Collins and Pueblo. Within this travel shed, numerous 29 
state highways and state highway segments potentially serve as alternate routes for certain trips now using 30 
the I-70 highway. Detailed physical and operational data collected for each existing state highway 31 
segments is shown in Figure 1 and summarized in Appendix A. 32 

The travel shed is characterized by topographically constrained two-lane highways with four-lane and 33 
six-lane segments emanating from the edges of the major metropolitan areas. Traffic volumes are 34 
generally less than 10,000 vehicles per day in the rural areas, and travel speeds are typically at the posted 35 
speed limits. 36 

To provide a general frame of reference, travel distances from the four major Front Range cities to the 37 
central Rocky Mountains (Copper Mountain) were calculated and are included in Figure 1. Note that trips 38 
between Fort Collins and the I-70 Mountain Corridor area are constrained to use I-25 to Denver and west 39 
on the I-70 highway. Alternate routes for these trips are essentially non-existent due to the presence of 40 
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Rocky Mountain National Park and the severe topography that characterizes areas west of I-25 and north 1 
of the I-70 highway. 2 

To the south of the Corridor, more direct connections are possible between the central Rocky Mountains 3 
and Colorado Springs or Pueblo. These include State Highway (SH) 9 south from Breckenridge, which 4 
intersects with United States Highway (US) 24 (to Colorado Springs) and with US 50 (to Pueblo). As a 5 
consequence, very few trips from Colorado Springs or Pueblo use the I-70 highway to reach the central 6 
Rocky Mountains. 7 
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Figure 1. Comparative Mileages to Central Rocky Mountains 1 
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2.2  Planned Travel Shed Improvements 1 

The Colorado Department of Transportation continuously monitors the state highway network to 2 
determine where future improvements should be made. Within the greater I-70 Mountain Corridor travel 3 
shed, more than 25 planning studies and improvement projects are programmed to occur over the next 4 
six years. These activities include various safety improvements, minor widenings, and major capacity 5 
increases. The proposed improvements within the I-70 Mountain Corridor travel shed are depicted in 6 
Figure 2. 7 

All of these improvements, to some extent, improve the travel time along any given highway segment 8 
and, therefore, any combination of segments comprising an alternate route to the I-70 highway. Figure 2 9 
shows comparative travel times between the four major Front Range cities and the central Rocky 10 
Mountain area (Copper Mountain). Note that only trips from the Colorado Springs area (i.e., US 34 11 
corridor) are susceptible to diversion from the I-70 highway due to travel time improvements. If travel 12 
time savings of more than six minutes could be achieved, it is probable that trips to the central Rocky 13 
Mountains from Colorado Springs could be diverted off the I-70 highway. 14 

By contrast, trips between Pueblo and the central Rocky Mountain area are probably already using US 50 15 
and SH 9 to a large degree since this route is not only 12 minutes faster but also 39 miles shorter. 16 
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Figure 2. Comparative Travel Times to Central Rocky Mountains After Completion  1 
of CDOT’s 6-year Improvement Program 2 

 

3 
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Section 3. Description of Alternate Routes 1 

Seventeen alternate routes were identified with eastern termini ranging from Fort Collins to Pueblo and 2 
western termini at various points along the I-70 highway west of the Continental Divide as far west as 3 
Wolcott in Eagle County. These 17 alternate routes would connect the central Rocky Mountains with the 4 
four principal cities along the Front Range. Three alternate routes would connect with Fort Collins, eight 5 
with Denver and Denver International Airport, four with Colorado Springs, and two with Pueblo. These 6 
routes are shown on Figure 3. 7 

 Alternate Route 1 – Fort Collins to Wolcott via Walden (SH 14/SH 131) 8 

 Alternate Route 2 – Fort Collins to Wolcott via Kremmling (US 34) 9 

 Alternate Route 3 – Fort Collins to Copper Mountain via Kremmling (US 34/SH 9) 10 

 Alternate Route 4 – Denver to Wolcott via Moffat Tunnel (SH 72/US 40/US 34) 11 

 Alternate Route 5 – Denver to Copper Mountain via Moffat, Berthoud, and Jones Pass Tunnels 12 
(SH 72/SH 9) 13 

 Alternate Route 6 – Denver to Wolcott via Berthoud Pass Tunnel (SH 40/US 34) 14 

 Alternate Route 7 – Denver to Copper Mountain via Jones Pass Tunnel (SH 9) 15 

 Alternate Route 8 – Denver to Copper Mountain via Hoosier Pass - Surface (US 285/SH 9) 16 

 Alternate Route 9 – Denver to Copper Mountain via Georgia Pass Tunnel (US 285) 17 

 Alternate Route 10 – Denver to Minturn via Buena Vista (US 285/US 24) 18 

 Alternate Route 11 – Colorado Springs to Copper Mountain via Hoosier Pass - Surface 19 
(US 24/SH 9) 20 

 Alternate Route 12 – Colorado Springs to Copper Mountain via Hoosier Pass Tunnel 21 
(US 24/SH 9) 22 

 Alternate Route 13 – Colorado Springs to Minturn via Buena Vista (US 24) 23 

 Alternate Route 14 – Colorado Springs to Copper Mountain via Buena Vista (US 24/SH 91) 24 

 Alternate Route 15 – Pueblo to Copper Mountain via Hoosier Pass - Surface (US 50/SH 9) 25 

 Alternate Route 16 – Pueblo to Copper Mountain via Hoosier Pass - Tunnel (US 50/SH 9) 26 

 Alternate Route 17 – Denver to Winter Park via New Tunnel Parallel to Moffat Tunnel (SH 58, 27 
SH 93, and SH 72) to Wolcott 28 

29 



Screening of Alternate Routes Technical Report 

I-70 Mountain Corridor PEIS Technical Reports 
August 2010 Page 7 

Figure 3. Alternate Routes Considered in Screening Process 1 

 

  



Screening of Alternate Routes Technical Report 

Technical Reports I-70 Mountain Corridor PEIS 
Page 8 August 2010 

The eastern termini range approximately 160 miles north and south of the Denver metropolitan area 1 
extending between Fort Collins to Pueblo. The western termini occur at various points along the I-70 2 
highway west of the Continental Divide extending as far as Wolcott in Eagle County. 3 

The descriptions on the following pages provide an overview of the basic route characteristics, the key 4 
features, and provide an illustration of each alternate route developed for screening Level 1 and Level 2. 5 

3.1  Alternate Route 1 – Fort Collins to Wolcott via Walden 6 

(SH 14/SH 131) 7 

Alternate Route 1 (AR-1) would use existing state highways along its entire length. SH 14 would provide 8 
the connection between Fort Collins and the junction of SH 14 and US 40 at Muddy Pass (Figure 4). 9 
Topographic constraints through the lower reach of the Cache la Poudre Canyon would prohibit any 10 
upgrades to SH 14 from Ted’s Place to a point just east of Rustic. At this point, SH 14 would be widened 11 
to three lanes providing an uphill passing lane to Walden. West of Walden to Muddy Pass, SH 14 remains 12 
two lanes. The route would then continue on US 40 over Rabbit Ears Pass until it connects to SH 131 just 13 
south of Steamboat Springs. Most of US 40 on Rabbit Ears Pass already has three lanes for uphill 14 
climbing. 15 

The route would turn south on SH 131 to State Bridge and pass through Oak Creek, Phippsburg, and 16 
Toponas enroute. These segments of SH 131 remain two-lane highways. Finally, the section of SH 131 17 
between State Bridge and the I-70 highway at Wolcott would be upgraded to three lanes for uphill 18 
climbing. 19 

Figure 4. Alternate Route 1 – Fort Collins to Wolcott via Walden (SH 14/SH 131) 20 

 

21 
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3.2  Alternate Route 2 – Fort Collins to Wolcott via Kremmling 1 

(US 34) 2 

Alternate Route 2 (AR-2) would use two new road segments to connect existing state highways. From 3 
Fort Collins to Estes Park, the route would use existing I-25 and US 34. US 34 between Loveland and 4 
Estes Park would not be widened because of the topographic constraints through the Big Thompson 5 
Canyon. A long tunnel (approximately 12.2 miles) would be built under Rocky Mountain National Park 6 
from Estes Park to Grand Lake, generally paralleling the Alva B. Adams water tunnel (Figure 5). 7 

Existing US 34 with no widening would be used between Grand Lake and Granby. Existing US 40, also 8 
with no widening, would be used between Granby and Kremmling. A new two-lane roadway would be 9 
built between Kremmling and State Bridge, which would follow the Colorado River. At State Bridge, the 10 
route would use SH 131 to travel south to Wolcott. As was the case with AR-1, SH 131 would be 11 
widened to three lanes through this section to provide an uphill passing lane. 12 

Figure 5. Alternate Route 2 – Fort Collins to Wolcott via Kremmling (US 34) 13 
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3.3  Alternate Route 3 – Fort Collins to Copper Mountain via 1 

KremmIing (US 34/SH 9) 2 

Alternate Route 3 (AR-3) would be identical to AR-2 between Fort Collins and Kremmling and would 3 
include the new tunnel under Rocky Mountain National Park (Figure 6). To get to Copper Mountain, 4 
SH 9 from Kremmling to Silverthorne (junction of the I-70 highway and SH 9) and the I-70 highway 5 
would be used. SH 9 south of Kremmling to Silverthorne would be upgraded from two to three lanes for 6 
an uphill passing lane. At Silverthorne, the I-70 highway west would be used to complete the route to 7 
Copper Mountain. 8 

Figure 6. Alternate Route 3 – Fort Collins to Copper Mountain via KremmIing (US 34/SH 9) 9 
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3.4  Alternate Route 4 – Denver to Wolcott via the Moffat Tunnel 1 

(SH 72/US 40/US 34) 2 

Alternate Route 4 (AR-4) would use eight state highways, a new tunnel, and a new route between 3 
Kremmling and State Bridge (Figure 7). 4 

From the Mousetrap (I-25 and the I-70 highway interchange), the I-70 highway and SH 58 would be used 5 
as a route to Golden. Traveling north, SH 93 from Golden to its junction with SH 72 would be upgraded 6 
to a four-lane highway. From this junction, the route would use SH 72 and SH 119 to Rollinsville. There 7 
would be no widening on this section, although a number of sharp curves would need to be flattened as 8 
much as possible. 9 

A new two-lane highway would be built west from Rollinsville that would generally follow the existing 10 
gravel road paralleling the Union Pacific Railroad tracks. A new two-lane tunnel (approximately 11 
13,200 feet long) would be constructed along the alignment of the Moffat Tunnel, which would end at US 12 
40 near the Winter Park Ski Area. US 40 would be used north to Granby and then west to Kremmling. 13 
The short stretch of US 40 from the ski area to Fraser would be widened to provide four through lanes. 14 
The remainder of US 40 would remain a two-lane highway. 15 

To complete the route to Wolcott, the route would use a new two-lane highway from Kremmling to State 16 
Bridge (as previously described in AR-2) and an improved SH 131 (as previously described in AR-1) to 17 
Wolcott. 18 

Figure 7. Alternate Route 4 – Denver to Wolcott via the Moffat Tunnel (SH 72/US 40/US 34) 19 
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3.5  Alternate Route 5 – Denver to Copper Mountain via Moffat, 1 

Berthoud Pass, and Jones Pass Tunnels (SH 72/SH 9) 2 

Alternate Route 5 (AR-5) would require the construction of three new tunnels. From Denver to Winter 3 
Park, the route would be identical to AR-4 and use SH 93, SH 72, and the new tunnel parallel to the 4 
Moffat Tunnel (Figure 8). At the Winter Park Ski Area, this route would turn south on US 40 and use the 5 
Berthoud Pass Tunnel. At the south end of the Berthoud Pass Tunnel, the route would turn west on US 40 6 
to Berthoud Falls. At this point, the route would use the new Jones Pass Tunnel and the new two-lane 7 
highway to connect to SH 9. To get to Copper Mountain, SH 9 would be used to travel to Silverthorne 8 
and then the I-70 highway to connect to Copper Mountain. SH 9 from Ute Pass Road to Silverthorne 9 
would be widened to three lanes providing an uphill passing lane. 10 

Figure 8. Alternate Route 5 – Denver to Copper Mountain via Moffat, Berthoud Pass,  11 
and Jones Pass Tunnels (SH 72/SH 9) 12 
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3.6  Alternate Route 6 – Denver to Wolcott via Berthoud Pass 1 

Tunnel (SH 40/US 34) 2 

Alternate Route 6 (AR-6) would use the I-70 highway from Denver to the junction of the I-70 highway 3 
with US 40 near Empire and a new tunnel under Berthoud Pass (Figure 9). The new two-lane tunnel 4 
(approximately 19,800 feet long) would leave US 40 approximately halfway between Empire and 5 
Berthoud Falls in the vicinity of Blue Creek and would provide a by-pass to the steep grades and 6 
switchbacks of Berthoud Pass. The north end of the tunnel would be located at the last switchback on US 7 
40. Investigations for a potential toll tunnel on this alignment were conducted several years ago. US 40 8 
between Empire and the new tunnel would remain a two-lane highway. The remainder of this route from 9 
Winter Park to Wolcott would be identical to the previously described AR-4. 10 

Figure 9. Alternate Route 6 – Denver to Wolcott via Berthoud Pass Tunnel (SH 40/US 34) 11 
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3.7  Alternate Route 7 – Denver to Copper Mountain via Jones 1 

Pass Tunnel (SH 9) 2 

Alternate Route 7 (AR-7) would use the I-70 highway from Denver to Empire and then US 40 from 3 
Empire to Berthoud Falls (Figure 10). At Berthoud Falls, a new two-lane highway would be built to the 4 
west to provide a more direct connection between US 40 and SH 9. The new highway would leave US 40 5 
and travel west to Jones Pass. At Jones Pass a new two-lane tunnel (approximately 11,900 feet long) 6 
would be constructed. West of Jones Pass the new highway would turn to the northwest and follow the 7 
Williams Fork. It would intersect FR 132 (Ute Pass Road) and then follow it southwest over Ute Pass to 8 
intersect SH 9. The route would continue south on SH 9 to Silverthorne and then turn west on the I-70 9 
highway to Copper Mountain. The section of SH 9 south from Ute Pass Road to Silverthorne would be 10 
widened to three lanes to provide an uphill passing lane. 11 

Figure 10. Alternate Route 7 – Denver to Copper Mountain via Jones Pass Tunnel (SH 9) 12 
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3.8  Alternate Route 8 – Denver to Copper Mountain via Hoosier 1 

Pass - Surface (US 285/SH 9) 2 

Alternate Route 8 (AR-8) would follow the I-70 highway and C-470 from Denver to Morrison and then 3 
US 285 to the town of Jefferson. US 285 would be widened to four lanes for this entire segment 4 
consistent with the widening done through Turkey Creek Canyon to Kennedy Gulch Road (Figure 11). 5 

AR-8 would continue along US 285 to Fairplay and then follow SH 9 northerly across Hoosier Pass into 6 
Breckenridge. Widening of SH 9 to four lanes would be completed between Breckenridge and Frisco. At 7 
Frisco, the I-70 highway would complete the alternate route to Copper Mountain. 8 

Figure 11. Alternate Route 8 – Denver to Copper Mountain via Hoosier Pass-Surface (US 285/SH 9) 9 
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3.9  Alternate Route 9 – Denver to Copper Mountain via Georgia 1 

Pass Tunnel (US 285) 2 

Alternate Route 9 (AR- 9) would use the I-70 highway and C-470 from Denver to Morrison, then use US 3 
285 between the Denver metropolitan area and the town of Jefferson (Figure 12). At this point, a new 4 
roadway would be built to provide a shorter connection to Breckenridge and Summit County. US 285 5 
would be widened to four lanes through Turkey Creek Canyon to Kennedy Gulch Road. For this alternate, 6 
the widening of US 285 would be continued all the way to Jefferson. The short section of four lanes 7 
through Bailey would remain as it currently is. The new segment of road would leave US 285 at Jefferson 8 
and travel northwest up Michigan Creek. A two-lane tunnel (approximately 10,600 feet long) would be 9 
constructed under Georgia Pass. The road would continue down Tiger Road to an intersection with SH 9, 10 
north of Breckenridge. SH 9 from north of downtown Breckenridge to Frisco would be widened to four 11 
lanes and at Frisco, the I-70 highway would be used to complete the route to Copper Mountain. 12 

Figure 12. Alternate Route 9 – Denver to Copper Mountain via Georgia Pass (US 285) 13 
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3.10  Alternate Route 10 – Denver to Minturn via Buena Vista 1 

(US 285/US 24) 2 

Alternate Route 10 (AR-10) would use existing highways to connect Denver with Minturn (Figure 13). It 3 
would include the previously described widening of US 285 between Kennedy Gulch Road and Jefferson 4 
(AR-8). The route would continue along US 285 to Johnson Village with no major improvements. At this 5 
point, the route would continue on US 24 through Buena Vista and Leadville and end at Minturn where 6 
US 24 meets the I-70 highway at Dowd Canyon. The section between Buena Vista and Leadville would 7 
be widened to three lanes to provide an uphill passing lane. There would be no major widening between 8 
Leadville and Minturn because topographic constraints would restrict widening to short segments of 9 
climbing lanes and safety improvements. 10 

Figure 13. Alternate Route 10 – Denver to Minturn via Buena Vista (US 285/US 24) 11 
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3.11  Alternate Route 11 – Colorado Springs to Copper Mountain 1 

via Hoosier Pass - Surface (US 24/SH 9) 2 

Alternate Route 11 (AR-11) would upgrade two existing state highways to connect Colorado Springs with 3 
Summit County and its ski areas (Figure 14). US 24 between Colorado Springs and Woodland Park is 4 
currently a four-lane highway with a wide median. West of Woodland Park, US 24 would be widened to 5 
four lanes to the vicinity of Lake George. This would provide additional capacity through Divide (and the 6 
SH 67 connection to the gambling casinos in Cripple Creek) and Florissant. The segment of US 24 7 
between Lake George and Hartsel would remain as a two-lane highway. 8 

The route would use existing SH 9 between Hartsel and Breckenridge. The segment of SH 9 over Hoosier 9 
Pass would he upgraded to three lanes for an uphill passing lane, and existing switchbacks on the north 10 
side of the pass would be straightened to the extent possible. Mainstreet through Breckenridge would 11 
remain as it is today _a two-lane road through the middle of a historic town. From north of downtown 12 
Breckenridge to Frisco, SH 9 would be widened to four lanes. At Frisco, two interchanges with the I-70 13 
highway would then be used to travel to Copper Mountain (at the junction of the I-70 highway and 14 
SH 91). 15 

Figure 14. Alternate Route 11 – Colorado Springs to Copper Mountain  16 
via Hoosier Pass - Surface (US 24/SH 9) 17 
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3.12  Alternate Route 12 – Colorado Springs to Copper Mountain 1 

via Hoosier Pass Tunnel (US 24/SH 9) 2 

Alternate Route 12 (AR-12) would differ from AR-11 only in that a tunnel under Hoosier Pass would be 3 
included. Unlike potential tunnels discussed relative to other alternate routes, preliminary field 4 
observations indicated that a tunnel under Hoosier Pass would encounter unique soil problems and major 5 
cost increases (Figure 15). A tunnel under Hoosier Pass has been identified for this alternate route. 6 
Potential construction constraints have been reflected in a higher cost estimate. 7 

Figure 15. Alternate Route 12 – Colorado Springs to Copper Mountain  8 
via Hoosier Pass Tunnel (US 24/SH 9) 9 
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3.13  Alternate Route 13 – Colorado Springs to Minturn via Buena 1 

Vista (US 24) 2 

Alternate Route 13 (AR-13) would use the entire length of US 24 between Colorado Springs and Minturn 3 
where it meets the I-70 highway at Dowd Canyon (Figure 16). This route would include improvements 4 
west of Woodland Park and north of Buena Vista. Topographic constraints over Tennessee Pass and 5 
Battle Mountain would restrict any widening to short segments of climbing lanes and safety 6 
improvements. 7 

Figure 16. Alternate Route 13 – Colorado Springs to Minturn via Buena Vista (US 24) 8 
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3.14  Alternate Route 14 – Colorado Springs to Copper Mountain 1 

via Buena Vista (US 24/SH 91) 2 

Alternate Route 14 (AR-14) would use a longer stretch of existing US 24 to make a different connection 3 
to Summit County (Figure 17). The same upgrade of US 24 to a four-lane roadway as previously 4 
described (AR-13) would be made between Woodland Park and Lake George. At Hartsel, the route would 5 
continue on US 24 through Buena Vista with no widenings being made. North of Buena Vista, US 24 6 
would be widened to three lanes to provide an uphill passing lane to Leadville. Between Leadville and 7 
Copper Mountain, SH 91 traverses Fremont Pass. The road currently has a climbing lane on the steep 8 
sections of the pass, and no widening would be done on the remainder of SH 91, which is more level. 9 

Figure 17. Alternate Route 14 – Colorado Springs to Copper Mountain  10 
via Buena Vista (US 24/SH 91) 11 
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3.15  Alternate Route 15 – Pueblo to Copper Mountain via Hoosier 1 

Pass – Surface (US 50/SH 9) 2 

Alternate Route 15 (AR-15) would follow US 50 west from Pueblo to its junction with SH 9 in the 3 
vicinity of Royal Gorge west of Canyon City (Figure 18). At this point, the route would follow SH 9 4 
through Hartsel, Fairplay, Breckenridge, and Frisco to reach the I-70 highway. The I-70 highway would 5 
provide the final connection to Copper Mountain. 6 

The segment of SH 9 over Hoosier Pass would be upgraded to three lanes to provide an uphill passing 7 
lane. Existing switchbacks on the north side of the pass are assumed to be straightened as much as 8 
possible with this alternate route. 9 

Figure 18. Alternate Route 15 – Pueblo to Copper Mountain  10 
via Hoosier Pass – Surface (US 50/SH 9) 11 
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3.16  Alternate Route 16 – Pueblo to Copper Mountain via Hoosier 1 

Pass – Tunnel (US 50/SH 9) 2 

Alternate Route 16 (AR-16) would follow US 50 west from Pueblo to its junction with SH 9 in the 3 
vicinity of Royal Gorge west of Canyon City (Figure 19). At this point, the route would follow SH 9 4 
through Hartsel, Fairplay, Breckenridge, and Frisco to reach the I-70 highway. The I-70 highway would 5 
provide the final connection to Copper Mountain. 6 

The segment of SH 9 between Breckenridge and Fairplay is assumed to include a tunnel under Hoosier 7 
Pass. 8 

Figure 19. Alternate Route 16 – Pueblo to Copper Mountain  9 
via Hoosier Pass – Tunnel (US 50/SH 9) 10 
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3.17  Alternate Route 17 – Denver to Winter Park via New Tunnel 1 

Parallel to Moffat Tunnel (SH 58, SH 93, and SH 72) to Wolcott 2 

Alternate Route 17 (AR-17) is the same route as Alternate Route 4. The route was re-considered during 3 
Level 2 screening under this new name.  4 

Figure 20. Alternate Route 17 – Denver to Winter Park via New Tunnel Parallel to Moffat Tunnel  5 
(SH 58, SH 93, and SH 72) to Wolcott 6 
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Section 4. The Alternative Routes Screening Process 1 

4.1  Level 1 Screening 2 

Evaluation of the seventeen Alternate Routes at Level 1 screening focused on criteria related to project 3 
purpose and need, including: 4 

 Mobility (ability to provide a competitive travel time advantage compared to the I-70 highway 5 
travelers); 6 

 Accessibility (proximity to current origins and destinations along the I-70 highway Corridor); and  7 

 Travel market served (proximity to Denver Front Range communities, where the majority of the 8 
I-70 highway travel originates).  9 

All of these criteria were used to determine the potential of these seventeen Alternate Routes to alleviate 10 
traffic on the I-70 highway such that no mobility improvements are needed to the I-70 highway. These 11 
criteria, by the nature of the Level 1 screening process, were qualitative, with sufficient quantitative 12 
support to justify the basic conclusions. 13 

The Colorado Department of Transportation conducted a user survey on the I-70 highway to understand 14 
where vehicles were coming from that were using the highway. The results are documented in the report 15 
titled The I-70 User Study, Denver to Vail, Colorado, Summer 1999 and Winter 2000 Surveys (HNTB, 16 
July 2000) and are summarized below.  17 

The information was collected at three locations – Idaho Springs, Frisco, and Vail. The project team 18 
reported the county of origin of the vehicles using the I-70 highway at each of these location. The 19 
information is reported by the counties of residence in Colorado, and out-of-state travelers. Table 1 20 
provides details for counties within four areas—Denver Front Range, Corridor Counties, South Front 21 
Range, and North Front Range—and out-of-state travelers. Table 1 presents the average of the summer 22 
and winter percentages of vehicles at Idaho Springs, Frisco, and Vail from the four areas of residence. 23 
Data from the I-70 highway User Study shown on Table 1 demonstrate that the majority of travelers on 24 
the I-70 highway either reside in the Denver Front Range area, within the corridor communities, or are 25 
from out of state. 26 

Level 1 screening resulted in the following findings: 27 

 Alternate Routes 1, 4, 5, 6, 7, 8, and 10 between the Denver metropolitan area and the central 28 
Rocky Mountains would involve travel distances more than a comparable vehicle trip along the 29 
I-70 highway. In addition, travel times via all seven alternate routes would be greater than via the 30 
I-70 highway during uncongested travel periods. These routes were eliminated from further 31 
consideration because they would not provide suitable accessibility to the Corridor communities 32 
or the ability to constitute a viable alternative to the I-70 highway. Therefore, these alternatives 33 
were not considered attractive enough to divert traffic from the I-70 highway and they were 34 
therefore eliminated. 35 

 Alternate Routes 2, 3, 11, 12, 13, 14, 15, and 16 would have a low percentage of travelers 36 
originating from the Front Range area and all were eliminated because they do not have the 37 
potential to divert any more than 3 to 4 percent of the traffic volume off the I-70 Mountain 38 
Corridor. 39 

 Alternate Route 9 was carried forward for Level 2 screening because it was found that during 40 
peak travel periods, it may be able to provide competitive travel times with the I-70 Mountain 41 
Corridor. 42 
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Table 1. Percentage Vehicles by County of Residences 1 
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4.1.1  Analysis of Alternate Routes 1 

In analyzing these alternate routes, they were divided into relatively homogenous segments (between 2 
existing towns or major road junctions) to better reflect existing conditions and determine needed 3 
improvements. This information for route segments is documented in the Appendix A. The technical 4 
information includes traffic volumes, total miles, average speeds, travel times, congested speeds, 5 
congested travel times, and information on existing and proposed laneage for each segment of the routes. 6 

Certain segments have been recommended for upgrading to four lanes (which would include either a 7 
depressed median approximately 30 feet wide or a narrow, barrier separated median in difficult terrain) or 8 
to three lanes (to provide an uphill passing lane). Along segments of existing highways where no 9 
widening is recommended, spot improvements would be made to improve safety or flatten out 10 
particularly tight curves. 11 

Travel Time Comparisons 12 

Table 2 summarizes the distance and travel time for each alternate route for comparison with the I-70 13 
highway. Two travel time estimates were prepared; one for uncongested conditions and one for peak 14 
period congested travel conditions. An examination of Table 3 indicates: 15 

 Five of the 16 alternate routes provide a shorter travel distance when compared to the I-70 16 
highway. These alternate routes are: 17 

• AR-2 Fort Collins to Wolcott via Kremmling 18 

• AR-11 Colorado Springs to Copper Mountain via Hoosier Pass (surface) 19 

• AR-12 Colorado Springs to Copper Mountain via Hoosier Pass Tunnel 20 

• AR-15 Pueblo to Copper Mountain via Hoosier Pass (surface) 21 

• AR-16 Pueblo to Copper Mountain via Hoosier Pass Tunnel 22 

 Three of the 16 alternate routes result in travel time savings, relative to the I-70 highway, during 23 
uncongested travel periods. These routes are: 24 

• AR-12 Colorado Springs to Copper Mountain via Hoosier Pass Tunnel 25 

• AR-15 Pueblo to Copper Mountain via Hoosier Pass (surface) 26 

• AR-16 Pueblo to Copper Mountain via Hoosier Pass Tunnel 27 

The most noteworthy travel time difference occurs with AR-16. For this route, a trip will take 28 
approximately 21 minutes less than if the same trip was taken on the 1-70 highway. This is a 29 
12.4 percent difference in travel time. 30 

 Five of the 16 alternate routes result in equal or reduced travel times relative to the I-70 highway, 31 
during congested travel periods. These routes are: 32 

• AR-9 Denver to Copper Mountain via Georgia Pass Tunnel 33 

• AR-11 Colorado Springs to Copper Mountain via Hoosier Pass (surface) 34 

• AR-12 Colorado Springs to Copper Mountain via Hoosier Pass Tunnel 35 

• AR-15 Pueblo to Copper Mountain via Hoosier Pass (surface) 36 

• AR-16 Pueblo to Copper Mountain via Hoosier Pass Tunnel 37 

The most noteworthy travel time difference occurs with AR-16. For this route, a trip will take 43 minutes 38 
less than the same if the same trip was taken on the I-70 highway. This is a 19.3 percent difference in 39 
travel time. Note that AR-17 Denver to Winter Park via New Tunnel Parallel to Moffat Tunnel (SH58, 40 
SH93, SH 72) to Wolcott was originally ARNF-4 and was reconsidered under this new name during 41 
Screening Level 2, which is discussed in Section 4.2. 42 

43 
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Table 2. Comparative Distances and Travel Times 1 

Origin Destination Route 
Distance 
(miles) 

Travel Time 
(Minutes) 

Congested 
Travel Time 
(Minutes) 

Fort Collins Wolcott The I-70 Highway 173 154 206 

 AR-1—SH 14 via Walden 225 267 323 

AR-2—US 34 via Kremmling 140 172 211 

Fort Collins Copper Mountain The I-70 Highway 135 119 171 

AR-3—US 34 via Kremmling 149 178 218 

Denver Wolcott The I-70 Highway 117 109 165 

  AR-4—SH 72 via Moffat 
Tunnel 

142 197 244 

  AR-6—the I-70 highway to 
US 40 via Berthoud Pass 
Tunnel 

142 162 211 

Denver Copper Mountain The I-70 Highway 79 74 130 

  AR-5—SH 72 via Moffat, 
Berthoud Pass and Jones Pass 
Tunnels 

116 169 230 

AR-7—SH 9? via Jones Pass 
Tunnel 

99 113 154 

AR-8—US 285 via Hoosier Pass 125 147 185 

AR-9—US 285 via Georgia Pass 
Tunnel 105 118 130 

Denver Minturn The I-70 Highway 103 97 152 

AR-10—US 285 via Buena Vista 192 231 268 

Colorado Springs Copper Mountain The I-70 Highway 144 131 184 

  AR-11—US 24 via Hoosier Pass 118 138 182 

AR-12—US 24 via Hoosier Pass 
Tunnel 

114 129 166 

AR-13—US 24 via Buena Vista 152 171 215 

Colorado 
Springs Minturn The I-70 Highway 168 153 206 

AR-14—US 24 via Buena Vista 161 194 244 

Pueblo Copper Mountain The I-70 Highway 186 170 223 

 AR-15—US 50 via Hoosier Pass 147 158 196 

AR-16—US 50 via Hoosier Pass 143 149 180 
Tunnel 

Key to Abbreviations/Acronyms: AR = Alternate Route 
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Table 3. Level 1 Alternatives Analysis Screening Results 1 

Alternate Route Level 2 Screening Results 

1 Fort Collins to Wolcott via Walden (SH 14 and 
SH 131) 

Eliminated since travel time is not competitive with the 
congested I-70 highway. Low percentage (1.9 percent) of 
travelers originating from the area does not meaningfully 
reduce the I-70 highway congestion. 

2 Fort Collins to Wolcott via Kremmling (US 34) Eliminated due to the low percentage (1.9 percent) of 
travelers originating from the area. 

3 Fort Collins to Copper Mountain via Kremmling 
(US 34 and SH 9) 

Eliminated due to the low percentage (1.9 percent) of 
travelers originating from the area. 

4 Denver to Wolcott via Moffat Tunnel (SH 72, US 
40, and US 34) 

Eliminated since travel time is not competitive with the 
congested I-70 highway. 

5 Denver to Copper Mountain via Moffat, Berthoud, 
and Jones Pass Tunnels (SH 72 and SH 9) 

Eliminated since travel time is not competitive with the 
congested I-70 highway. 

6 Denver to Wolcott via Berthoud Pass Tunnel 
(US 40 and US 34) 

Eliminated since travel time is not competitive with the 
congested I-70 highway. 

7 Denver to Copper Mountain via Jones Pass 
Tunnel (SH 9) 

Eliminated since travel time is not competitive with the 
congested I-70 highway. 

8 Denver to Copper Mountain via Hoosier Pass 
(surface) (US 285 and SH 9) 

Eliminated since travel time is not competitive with the 
congested I-70 highway. 

9 Denver to Copper Mountain via Georgia Pass 
Tunnel (US 285) 

Advanced to Level 2 screening. 

10 – Denver to Minturn via Buena Vista (US 285 
and US 24) 

Eliminated since travel time is not competitive with the 
congested I-70 highway. 

11 Colorado Springs to Copper Mountain via Hoosier 
Pass (surface) (US 24 and SH 9) 

Eliminated due to the low percentage (2.7 percent) of 
travelers originating from the area. 

12 Colorado Springs to Copper Mountain via Hoosier 
Pass Tunnel (US 24 and SH 9) 

Eliminated due to the low percentage (2.7 percent) of 
travelers originating from the area. 

13 Colorado Springs to Minturn via Buena Vista 
(US 24) 

Eliminated due to the low percentage (2.7 percent) of 
travelers originating from the area. 

14 Colorado Springs to Copper Mountain via Buena 
Vista (US 24 and SH 91) 

Eliminated due to the low percentage (2.7 percent) of 
travelers originating from the area. Travel time not 
competitive with the congested I-70 highway. 

15 Pueblo to Copper Mountain via Hoosier Pass 
(surface) (US 50 and SH 9) 

Eliminated due to the low percentage (0.3 percent) of 
travelers originating from the area. 

16 Pueblo to Copper Mountain via Hoosier Pass 
Tunnel (US 50 and SH 9) 

Eliminated due to the low percentage (0.3 percent) of 
travelers originating from the area. 

4.2  Level 2 Screening 2 

Before initiating Level 2 screening, the project team reconsidered AR-4 under a new name, Alternative 3 
Route 17 (AR-17) – Denver to Winter Park via New Tunnel Parallel to Moffat Tunnel (SH58, SH93, and 4 
SH72) to Wolcott. This route was reconsidered because the newly-developed travel demand model 5 
provided additional information for evaluation.   6 

The two alternate routes (AR-9 and AR-17) were analyzed for Level 2 Screening. The criteria used to 7 
evaluate these alternatives are: travel time, alternate routes costs, and potential impacts to environmental 8 
resources. The results of the screening analyses are presented below. 9 
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4.2.1  Alternate Route 9 –Screening Analysis 1 

Alternative Route 9 was eliminated from further consideration due to the environmental conflicts of 2 
developing a new route to Breckenridge and an improved US 285 in Jefferson and Park Counties, with a 3 
lack of travel time advantage. The new alignment portion of Alternate Route 9 through Park County 4 
would traverse the area near Jefferson and Georgia Pass, which contains the highest concentration of 5 
natural and cultural resources in southern Park County located within a portion of the South Park National 6 
Heritage Area (13.3 miles of the alternate are in the South Park Heritage area). Of the 13.3 miles, 7 
4.3 miles are improvements to US 285 and 9.0 miles are new construction. Natural resources in the area 8 
include an extensive fen that would be unavoidable in creating a new Georgia Pass tunnel alignment. This 9 
alternate route was also eliminated because of the extraordinary costs associated with building a new 10 
10,600 foot 2-lane tunnel through Georgia Pass ($520 million in year 2001 dollars). 11 

Alternate Route 9 would provide an alternative to the I-70 highway for access to Summit County; 12 
however, the travel time comparisons to using the I-70 highway do not show an advantage to using this 13 
alternate route. Travel time comparisons provided in Table 2 show that the 105-mile trip using Alternate 14 
Route 9 would take 118 minutes (1 hour and 58 minutes) during uncongested periods, and 130 minutes (2 15 
hours and 10 minutes) during congested periods. By comparison, the 79-mile trip via the I-70 highway to 16 
Copper Mountain would take 74 minutes (1 hour and 14 minutes) during uncongested periods, and 17 
130 minutes (2 hours and 10 minutes) during congested periods. 18 

Sixteen acres of important wetland/fen complexes in the Jefferson area are affected by widening US 285. 19 
The wetlands at Jefferson and Guernsey Creeks contain extremely rich fens with a biodiversity rank of B2 20 
(very highly significant) (Sanderson, et al, 1996). The 16 acres of fens are shown in Figure 5.  21 

Widening through this US 285 area has the potential to affect Kenosha Pass Summit, a property listed on 22 
the State Register of Historic Properties. Four Historic ranches in the Jefferson area have the potential to 23 
be affected by widening US 285, including the Wahl Ranch which is listed on the National Register of 24 
Historic Places. Widening also has the potential to affect the nationally listed Jefferson Denver South 25 
Park and Pacific Railroad Depot located at the junction of US 285 and City Road 35. See Figure 6, 26 
Proposed Alternate Route 9, Potential Wildlife Habitat Impacts in Appendix B. 27 

Twenty-two miles of new 2-lane road northwest from Jefferson through Georgia Pass to north of 28 
Breckenridge would affect 28 acres of lynx habitat (on the White River National Forest); 91 acres of elk 29 
key habitat; and 133 acres of deer key habitat. See Figure 5, Proposed Alternate Route 9, Potential 30 
Wildlife Habitat Impacts in Appendix B. 31 

The new 2-lane road affects 3,500 feet of streams; 60 acres of United States Forest Service Land, 3 acres 32 
of which are forest service designated roadless areas; and almost 6 acres of State Wildlife Areas. Other 33 
environmental resources affected include 8 acres of State land, and 172 acres of private land. See Figure 34 
6, Proposed Alternate Route 9: Potential Stream and Land Impacts in Appendix B. 35 
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4.2.2  Alternate Route 17 –Screening Analysis 1 

Alternative Route 17 was eliminated from further consideration due to the cost of developing a new 2 
tunnel ($650 million in year 2001 dollars) with a lack of travel time effectiveness. Alternate Route 17 3 
would provide an alternative to the I-70 highway for access to Eagle County; however, the travel time 4 
comparisons to using the I-70 highway do not show an advantage to using this alternate route. Travel time 5 
comparisons indicate that the 142-mile trip using Alternate Route 17 would take 197 minutes (3 hours 6 
and 17 minutes) during uncongested periods, and 244minutes (4 hours and 9 minutes) during congested 7 
periods. By comparison, the 117-mile trip via the I-70 highway to Wolcott would take 109 minutes (1 8 
hour and 49 minutes) during uncongested periods, and 165 minutes (2 hours and 45 minutes) during 9 
congested periods. 10 

4.3  Summary of Level 2 Screening and Public Coordination 11 

The analysis showed that neither alternate route would remove enough traffic from the I-70 highway to 12 
improve travel conditions and avoid the need to pursue mobility enhancements to the I-70 highway. In 13 
addition, the improvements to the existing roadways and the new roads and tunnels required for 14 
alternative routes would result in large social and environmental impacts, as well as high costs due to 15 
tunneling. 16 

At the beginning of Level 2 screening, the information on alternate routes was presented at public 17 
workshops in January 2001 and at Advisory Committee meetings in February 2001, with the 18 
recommendation that alternate routes be eliminated. Attendees at each forum endorsed this 19 
recommendation. Results of Level 2 screening were announced in the June 2001 newsletter. 20 

No alternate routes were advanced for further consideration in the PEIS. 21 
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Two appendices support the Alternate Routes Technical Report: 1 
 2 
 Appendix A provides operational details about the segments of the alternate routes contained in this 3 

technical report.  The data were developed in 2000 as part of the initial study of alternate routes and 4 
were used to support the screening of these alternatives based on operational characteristics.  They are 5 
timely to the screening decisions that occurred during this timeframe.  6 

 Appendix B contains details about the environmental impacts associated with Alternate Route 9. 7 
Analysis of impacts from this alternate route was conducted in the second level of screening, which 8 
was also conducted in 2000 concurrent with the data collection.  9 

10 
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Appendix A. Alternate Route Segment Data 1 
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Total 149 178 218
Via I-70 135 119 171

I-70 Silverthorne Copper Mountain 21-28 10 65 9 60 10 4 4 0 0
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Total 116 169 230 
Via I-70 79 74 130 
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Via I-70 144 131 184
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Via I-70 
Total 161 194 244

168 153 206
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Via I-70 186 170 223
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Via I-70 186 170 223
Total 143 149 180
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Appendix B. Alternate Route 9 Resource Impact Maps 
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INTRODUCTION 
The Colorado Department of Transportation (CDOT), in consultation with the Federal 
Highway Administration (FHWA), has decided to prepare a Programmatic 
Environmental Impact Statement (PEIS) for the I-70 Mountain Corridor in order to take a 
broad view of transportation-related issues and alternatives solutions for I-70 between C-
470 and Glenwood Springs.   
 
The I-70 Mountain Corridor Major Investment Study commissioned by CDOT projected 
increases in congestion and other mobility problems over a 20-year period.  The PEIS 
approach enables these transportation problems to be addressed as a system.  The 
transportation elements being addressed in the I-70 Mountain Corridor PEIS include 
transportation management, fixed guideway transit, rubber tire transit, highway and 
interchange improvements, alternate routes, and aviation. 
 
The overall I-70 PEIS process involves a progression of steps: Scoping, Alternatives 
Analysis, Environmental Analysis, and PEIS Preparation.  The Scoping process identifies 
issues and public and agency comments on alternatives.  Through two levels of the 
Alternative Analysis, alternatives will procedurally be selected from within families for 
environmental impact assessment and comparison of the alternatives.  Alternative(s) from 
the families will progress to the Environmental Analysis stage of the study where further 
refinement and packaging of single modes into multi-modal combinations will occur for 
an investigation of environmental impacts.  Some alternatives may be evaluated as stand 
alone options.  PEIS preparation provides documentation and disclosure of direct, 
indirect and cumulative environmental impacts and mitigation for the selected action and 
other alternatives.   
 

Screening and Evaluation Process 

The alternatives analysis component of the PEIS includes two levels of screening to be 
conducted based on an analysis of issues and alternatives identified through scoping.  
This document focuses on the initial level of analysis (Level One Screening).  Level One 
Screening focused on criteria related to the purpose and need for the project.  Related 
screening criteria include:  1) Meaningful reduction in congestion (increase mobility) and 
2) improved safety in the I-70 Mountain Corridor.  The screening process for each 
alternative employed these criteria in general, however, the criteria were modified as 
appropriate to reflect alternative-specific issues.  This stage of the analysis developed 
alternatives within individual modes of transportation (i.e., transportation management, 
fixed guideway transit, rubber tire transit, highway and interchange elements, alternate 
routes, and aviation).  
 
The results of the Level 1 Screening are summarized in Appendix B.  This table provides 
a complete list of the alternatives within each family, Level 1 screening criteria and 
results.  All of the alternatives within the highway and interchange element family and 
the transportation management family passed through the Level 1 screening process.  The 
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following sections summarize results for the transit alternatives, alternate routes, and 
aviation families. 
 
It is important to remember that in both the first and second level screening processes, 
options are to be evaluated only within a family and not among or against options in other 
families.  Once options within the families are selected during second level screening and 
move to the PEIS analysis, intermodal evaluation will take place utilizing cross-modal 
measures to ensure the most effective and efficient combination of recommended options 
is selected. 
 

TRANSIT ALTERNATIVES 

A number of transit alternatives exist which can be evaluated regarding their ability to 
contribute to improved mobility in the I-70 Mountain Corridor between C-470 and 
Dotsero.  These transit alternatives consist of various forms of rubber-tired, rail based, 
and other promising technologies for ground transportation.  These alternatives each have 
a number of implementation options that represent a variety of vehicle sizes and types, 
guideway technologies, line configurations, propulsion types, and resulting system 
performance capabilities.  These differences greatly affect the initial capital costs to 
construct the various systems, the unit cost of the vehicles, the number of vehicles 
required to move a given number of people or volume of goods, the safety of the 
passengers and the public, and the costs to operate and maintain the systems.  These 
differences, in turn, affect the ultimate capacity of any proposed system, the overall 
running time between end points, the energy consumption per passenger, and the 
environmental impacts of the system, and ultimately their suitability to operated 
effectively in a given environment. 
 
The purpose of examining transit alternatives is to determine whether any ground 
transportation technologies that either currently exist or show significant promise of 
being developed in the near future, could become a meaningful component to address the 
overall I-70 Mountain Corridor capacity and mobility needs identified in the 
programmatic Environmental Impact Statement.   
 
Description of Transit Options 

Potential reasonably available (defined as either existing and in service or promising as 
characterized by the existence of a prototype or substantive research) public transit 
applications were culled from various sources within the Transportation Research Board 
(TRB) of the National Academy of Sciences, Jane’s World Railways, Jane’s Urban 
Transport Systems, The American Public Transportation Association (APTA), the 
Association of American Railroads (AAR), the Federal Transit Administration (FTA), 
and the Federal Railroad Administration (FRA).  Additional promising technologies were 
identified by the technology proponents and in most cases have not been tested or 
verified under real-world operating conditions.  
 
Once the universe of potential applications had been identified, an assessment was 
conducted to assure that they were capable of operation safely in the corridor considering 
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the unique physical and environmental demands present.  Given the nature and length of 
the I-70 Mountain Corridor, only fixed guideway and/or rubber tired system that utilize 
enclosed, lighted, and climate controlled passenger compartments are included in the 
description of reasonable alternatives presented for consideration.  Additionally, potential 
systems must be capable of traversing the 127 mile corridor from C-470 to Dotsero in 
less than 3.5 hours (an average speed of about 35 miles per hour) in order to be 
considered a reasonable alternative. 
 
This initial prescreening eliminated a number of short haul or specialty systems that 
would clearly be inappropriate in the corridor, including escalators, moving sidewalks, 
funiculars, aerial tramways, and gondolas.  As a result, 31 reasonable technology options 
have been identified that meet the minimum requirements for operation in the corridor.  
These 31 options can be consolidated into five general groups having similar 
characteristics and attributes.  These five transit groups are: 
 
• Rubber tired transit (bus based systems) 
• Automated guideway transit 
• Rail transit 
• Passenger railroads 
• Advanced guideway systems 
 
These five groups, and the 31 options within these groups, will be identified and 
generally described in the following section.  Presentation of these options against the 
defined screening criteria will also be discussed later in this report.  
 
The types of transit applications that could be utilized in the I-70 Mountain Corridor can 
be generally categorized into two major technology systems, rubber tired transit (buses) 
and fixed guideway transit.  Each application has a number of options involving the type 
of propulsion, operational characteristics, and physical attributes.  Within the rubber tired 
transit category, four major groups with fifteen options have been identified.  Within the 
fixed guideway category, four major groups with sixteen options have been identified.  
Descriptions of these groups and options follow: 
 
Rubber Tire Transit (Bus based) 

Options to utilize buses in the I-70 Mountain corridor consist of a number of separate 
configurations of infrastructure and vehicles.  In this report the term “bus” is defined to 
mean any self-powered vehicle designed for commercial use and capable of operating on 
state roads carrying in excess of six passengers.  Fuel may be diesel, gasoline, 
compressed natural gas (CNG), propane, or other available alternate fuels.  Buses using 
electric propulsion are referred to as Electric Trolley Buses (ETB) and buses able to use 
either electric propulsion or self-generated power are referred to as Dual Mode Buses 
(DMB).  All buses are assumed to be traditional over-the-road coach designs suitable for 
long distance travel.  Smaller buses and vans could also be utilized to supplement 
proposed services, especially as part of the feeder and distribution systems that will be 
required to serve any fixed station locations that may be constructed in the corridor.  
Various implementation versions of this application are discussed below. 
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Bus in Mixed Traffic 
 
Operation in mixed traffic means that buses are commingled with regular traffic on I-70. 
Under this option, buses operate in the same general purpose travel lanes as trucks and 
automobiles throughout the I-70 Mountain Corridor.  Buses would operate from pick-
up/drop-off points in Denver or from park and ride lots near the I-70 corridor. Capacity of 
this option is essentially tied to the capacity of the general-purpose I-70 travel lanes.  
Buses would have no special operating advantages and general traffic conditions along 
with mountain grades would limit speeds. 
 
Bus in HOV 
 
Operation in High Occupancy Vehicle (HOV) lanes refers to buses operating in special 
traffic lanes that are intended for buses, car pools, and any vehicle carrying a minimum 
number of passengers set by the HOV operator (usually 2 or 3).  HOV lanes may be 
either a regular highway lane distinguished with specially painted lines, symbols, and 
signage; or a segregated roadway separated by barriers and utilizing special access ramps; 
or some combination of both marked and segregated roadways.  A single HOV lane may 
be managed in such a way as to provide travel in the peak direction only, with buses 
returning in mixed traffic.  Multiple HOV lanes may be constructed in order to provide 
expedited travel simultaneously in both directions.  Buses in segregated HOV lanes can 
be expected to operate at or near posted speed limits, restricted only by grades, HOV 
traffic congestion, and/or unusual circumstances.  Buses in marked HOV lanes are more 
prone to traffic disruptions as drivers caught in stalled traffic in the regular lanes will 
often illegally enter marked HOV lines by crossing over the painted lines.  This severely 
limits the speed at which the bus operator can safely pass stalled traffic in the adjacent 
travel lanes. 
 
Options for implementation under this general category are: 
 
• Bus in marked HOV lane – peak direction only 
• Bus in marked HOV lane - both directions 
• Bus in segregated HOV lane - peak direction only 
• Bus in segregated HOV lane - both directions 
  

Bus in Separated Transitway 
 
A transitway is a completely separate roadway limited to transit vehicles only.  A 
transitway could be constructed either in the median of I-70 or as a separate parallel 
roadway.  As with the HOV alternatives, a single lane transitway could be constructed 
and managed in such a way as to provide travel in the peak direction only, with buses 
returning in mixed traffic.  Multiple lane facilities could also be constructed in order to 
accommodate travel in both directions at the same time.  Buses can be expected to 
operate at or above the posted limits for I-70 (since transitways are only utilized by 
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professional drivers, speed limits can be set higher than for general traffic lanes).  
Mountain grades will still limit traditional bus performance, but travel speeds for DMBs 
or ETBs operating in a transitway would not be impacted by the grades due to their 
ability to draw whatever power is needed from their electric feeders.  A relatively new 
variant of the “bus in transitway” approach to ground transportation is Bus Rapid Transit 
(BRT).  This concept, in which buses only operate between fixed stations in the 
transitway (similar to a rail system), is gaining popularity and will be examined as well.  
Options for implementation under this general category are: 
 
• Bus in transitway - peak direction only 
• DMB in transitway - peak direction only 
• Bus in transitway - both directions (includes BRT examination) 
• DMB in transitway - both directions (includes BRT examination) 
• ETB in transitway - both directions (includes BRT examination) 

 

Bus in Guideway  
 
In this option, a separate roadway limited only to transit vehicles with special guideway 
attachments would be constructed in the median of I-70 or as a separate parallel roadway.  
These special guideway attachments reduce lane width requirements and allow for a 
higher speed operation.  These buses operate normally outside the guideway.  As with the 
HOV and general transitway alternatives, a single lane guideway could be managed in 
such a way as to provide travel in the peak direction only, with buses returning in mixed 
traffic.  Multiple lane facilities could also be constructed in order to accommodate travel 
in both directions.  Buses can be expected to operate at or above the posted limits for I-70 
(since guideways are only utilized by professional drivers and have built-in steering 
control, speed limits can be set significantly higher than for general traffic lanes).  
Mountain grades will still limit traditional bus performance, but travel speeds for DMBs 
or ETBs operating in a guideway would not be impacted by the grades due to their ability 
to draw whatever power is needed from their electric feeders.  Guideways have the 
additional advantage that electric buses can be powered from an unobtrusive 3rd rail 
arrangement rather than the traditional overhead wire design.  BRT variations will also be 
examined for guideways.  Options for implementation under this general category are: 
 
• Bus in guideway - peak direction only 
• DMB in guideway - peak direction only 
• Bus in guideway - both directions (includes BRT examination) 
• DMB in guideway - both directions (includes BRT examination) 
• ETB in guideway - both directions (includes BRT examination) 
 
 
Fixed Guideway Transit 

Like rubber tire transit alternatives, fixed guideway transit (FGT) alternatives consist of a 
variety of separate configurations of infrastructure and vehicle type.  These systems can 
be exclusively divided into four distinct categories.  Within those categories are a number 
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of implementation options for various track configurations, propulsion types, and 
operating characteristics.  Due to the nature of fixed guideway operations, a 
collector/distributor system will be needed to shuttle between FGT stations and key 
origins/destinations along an I-70 corridor line.  It is anticipated that this system would 
take the form of a rubber tired bus feeder network in both the Denver area and in 
numerous mountain destinations. Various implementation versions of this application are 
discussed below. 
 

Automated Guideway Transit 
 
These systems have the common characteristic that they provide service without a human 
operator.  Their guideway therefore must be completely protected to ensure that the 
automated vehicles cannot contact people, automobiles, or other obstacles in the 
guideway.  For this reason they generally operate only short distances and are considered 
urban systems.  The Federal Railroad Administration (FRA) does not regulate them.  
They can be operated using conventional rail transit steel wheel vehicles, over rubber 
tires with a guide mechanism, or on a monorail.  
 
Automated Guideway Transit systems in airports are often referred to as APM (Airport 
People Mover) systems.  Automated Guideway Transit systems used for downtown 
circulation are often referred to as DPM (Downtown People Mover) systems.  DPM 
systems are currently operating in Detroit, Miami, and Jacksonville.  Automated 
Guideway Transit used in universities (Morgantown), hospital campuses (Duke), casinos 
(Las Vegas & Reno), amusement parks, and other institutions are usually referred to as 
either a people mover or by the technology used (i.e.: the monorail, the tram, the shuttle).  
Automated Guideway Transit technology has also been used for general urban 
circulation, operating like a subway or metro system.  Only one example of this 
technology exists in North America as an automated system operating outside a 
downtown area and that is in Vancouver, BC. 
 
Some Automated Guideway Transit systems have the ability to operate on multiple routes 
on either a preprogrammed schedule or on a demand basis determined by the rider.  
These systems are referred to as Personal Rapid Transit (PRT) or Group Rapid Transit 
(GRT).  Only one true PRT system is in operation at this time.  It is an experimental 
system built in 1974 in Morgantown, WV.  It provides service to a large university 
campus.  Riders select their destination like floors on an elevator.  Each small car carries 
the rider and accompanying parties directly to the station desired, bypassing any other 
stations along the way.  A complex GRT system was also built about the same time at 
DFW airport.  It has numerous car destination groupings, but no rider control. 
 
Automated Guideway Transit can be cable hauled, powered by electric traction, or utilize 
linear induction motors. The complexity of Automated Guideway Transit increases 
substantially when more than one vehicle can operate on the same guideway.  Simple 
cable hauled systems handling only one vehicle per guideway are operated using 
common elevator technology.  When more than one vehicle is on the guideway, a 
sophisticated signal system is necessary to provide safe separation between the vehicles 



 9 
 

and to control braking and acceleration.  Since cable hauled systems cannot be used for 
long distances or with multiple vehicles on the same guideway, the propulsion choice for 
the I-70 Mountain Corridor is limited to electric traction and linear induction motors.  
The choice of guideways can be conventional rail, concrete deck, or monorail.  Only 
certain combinations of the above are available.  Either double guideways or single 
guideways with passing zones can be utilized. 
 
 
Options for implementation under this general category are: 
 
• AGT using conventional rail with electric traction on single track or double track 
• AGT using conventional rail with linear induction motor on single track or double 

track 
• AGT using concrete guideway with electric traction on single guideway or double 

guideway 
• AGT using monorail with electric traction on single beam or double beam 
 

Rail Transit 
 
Options to utilize rail transit in the I-70 Mountain corridor consist of either light rail or 
heavy rail transit systems.  Each type of system can be constructed as a double-track line 
or as a single-track line with passing sidings.  Either electric or diesel propulsion systems 
are available.  The tracks can be located in the median of I-70 or on a parallel alignment, 
diverging only for heavy grades or to serve off line stations.  In this report the term “Rail 
Transit” is defined to mean any conventional rail vehicle designed to operate on tracks 
not connected to the national railroad network.  These systems, when operated in an 
“urban” area, are exempt from Federal Railroad Administration (FRA) regulation. 
 
Light Rail Transit (LRT) and Heavy Rail Transit (HRT) systems are typically operated 
with either overhead wire or third rail electric propulsion.  Diesel propulsion is also 
available for either mode, which is referred to as a Diesel Multiple Unit (DMU) 
operation.  LRT vehicles, unlike HRT vehicles, can if necessary operate on tracks in city 
streets along with motor vehicle traffic.  
 
High capacity HRT systems must operate only on exclusive rights-of-way due to their 
large vehicle size, long train lengths, their inability to brake and accelerate within motor 
vehicle tolerances, and (often) the presence of a ground mounted electric third (power) 
rail.  They do have many more options for power pick-up and automation than LRT 
systems but represent one of the highest costs per mile to construct.  They are typically 
built solely with high level boarding platforms and the vehicles are usually custom built 
for each system.  AGT systems that use operators, such as the Scarborough Line in 
Toronto, are really HRT systems and will be examined under this category  
 
LRT vehicles meet all highway operating standards for braking, acceleration, directional 
turn signals, and sight distances from the operators position.  Usually, though, these 
systems are operated on either a reserved roadway median or an exclusive right-of-way.  
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LRT systems have been expanding rapidly around the country due to their flexibility, 
relative low cost, and their widely available equipment and technology.  LRT vehicles 
can utilize either low level or high level boarding platforms.  Newer low-floor versions 
are also available to speed street level boarding. Vehicles are available from many 
suppliers and are often built to standard specifications.  
 
Conventional rail transit systems are limited to a maximum gradient of about 6%.  Rack 
systems have been used to supplement grade-climbing capability in many European 
systems and could be used to overcome some of the highest grades on the I-70 Mountain 
Corridor. 
 
Options available for implementation under this general category are: 
 
• Diesel LRT on single or double track 
• Electric LRT on single or double track 
• Diesel HRT on single or double track 
• Electric HRT on single or double track 
 

Passenger Railroads 
 
Options to utilize Passenger Railroads in the I-70 Mountain corridor consist of six 
separate configurations of infrastructure and rolling stock.  In this report the term 
“Passenger Railroads” is defined to mean any conventional rail vehicle operating on track 
connected to the national railroad network.  These systems are regulated by the Federal 
Railroad Administration (FRA). 
 
Passenger Railroads take on many forms but utilize common vehicles and operating 
practices, which allows for an evaluation among only those items that truly differentiate 
the group.  Passenger railroads used in service between suburban areas and major cities 
are identified as Commuter Rail (CR) systems.  Passenger Railroads used for intercity 
service utilize the same basic locomotives and cars (with slightly modified interiors).  
High speed rail systems are a variant of intercity service that uses higher performance 
equipment but still with the same basic characteristics as other passenger operations (with 
the exception of tilt-body trains which can round corners at higher speeds than would 
otherwise be acceptable for conventional services). 
 
Passenger rail trains may be hauled by diesel locomotives or electric locomotives.  The 
trains may also be made up of multiple unit cars, each with their own diesel or electric 
traction motors.  When utilizing diesel propulsion these trains are often referred to as 
Diesel Multiple Unit (DMU) or their former name of Rail Diesel Car (RDC).  Note the 
DMU term is also used for similar rail transit equipment, which frequently causes 
confusion.  When utilizing electric propulsion these trains are often referred to as Electric 
Multiple Unit (EMU).  Electric power for passenger rail trains can be delivered through 
overhead catenary wires or a third (power) rail. 
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Conventional railroad trains are limited to a maximum gradient of about 6%, although 
they are typically expected to operate with a maximum of 2% grade on most mainlines 
(although there are many exceptions).  Rack systems have been used to supplement 
grade-climbing capability in Europe, but none have been tested nor approved for use in 
the United States for general passenger railroad use. 
 
Passenger rail trains and multiple unit train cars can utilize either low level or high level 
boarding platforms.  Stations are required for boarding and alighting.  These systems are 
very flexible, as they are able to operate on both new alignments as well as large amount 
of existing trackage that can shared with freight trains.  Locomotives and passenger rail 
cars are available from many suppliers. 
 
Options available for implementation under this general category are: 
 
• Diesel locomotive-hauled trains on single or double track 
• Electric locomotive-hauled trains on single or double track 
• DMU trains on single or double track 
• EMU trains on single or double track 
 

Advanced Guideway Systems 
 
Unlike the time tested and easily available systems listed above, the Advanced Guideway 
Systems group represents those systems undergoing research and development and may 
not currently be available for testing and evaluation. In recent years, most ground 
transportation research has been focusing on two types of magnetic levitation (maglev) 
systems that can be used for a new generation of high-speed ground service.  In addition, 
an older mode primarily used for transit applications, the monorail, has been proposed in 
various forms for higher speed intercity service. 
 
The monorail concept utilizes a single elevated beam to carry a train over any ground-
based obstructions.  Vehicles can ride above the beam, hang from the beam, or run astride 
of the beam.  The concept has been in operation since the 1950s in amusement parks, 
downtown circulators, and airport AGT systems.  In Japan, some monorail systems are 
used between downtown areas and airports. 
 
Monorails are operated essentially as Heavy Rail Transit since they are grade separated 
and cannot run in mixed traffic.  They have many of the attributes and limitations of 
Heavy Rail Transit.  Propulsion systems available for monorail trains use either 
conventional electric traction motors or a newly proposed linear induction motor system.  
Vehicles can be operated on the monorail using either rubber tires or steel wheels.   
 
Maglev systems have been under development since the 1960s.  Two types are being 
actively tested: (1) a German attraction based design where the magnets on the underside 
of the track are attracted to electromagnets on the car, which are used to levitate the car 
for high speed running and (2) a Japanese repulsion based design where the magnets on 
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the trough-type guideway push the car away from the sides and bottom to levitate it for 
high speed running. 
 
Options available for implementation under this general category are: 
 
• Monorail using electric traction 
• Monorail using linear induction 
• Maglev using attraction based levitation 
• Maglev using repulsion based levitation 
 

Level 1 Screening Process and Criteria 
 
The issues to be addressed in the first level screening are Safety, Capacity, and Mobility. 
 

• Safety addresses the conformance of the proposed technology to industry 
safety standards, the probability of vehicle accidents, the passenger injury rate 
per mile traveled, and the impacts on bystanders or other users in the corridor.  
For the first level screening, this criteria has been defined as the ability of the 
transit option to respond to and adequately handle issues of passenger safety 
and security, including being able to identify and avoid potential problems.  
This is measured by whether or not there is an operator physically operating 
the vehicle in this remote corridor to deal with incidents or issues as they 
arise.  

 
• Capacity addresses the impacts to the extent and duration of existing and 

future traffic congestion on the I-70 Mountain Corridor. For the first level 
screening the transit option must have sufficient capacity to have a meaningful 
impact on congestion, either in number of vehicles removed from the roadway 
or by measurably shortening the length of congested periods.  This is 
measured by the theoretical maximum capacity of each transit option. 

 
• Mobility addresses the potential and actual movement of people and goods 

within the corridor.  This can be evaluated by considering the total volumes of 
people and tons of freight moving through the corridor, the length of time 
necessary to traverse the corridor, the level of service to and access of local 
corridor communities, and the availability of appropriate and adequate 
transportation options within the corridor.  For purposes of the first level 
screening, this has been defined and the ability of a transit option to maintain 
an average vehicle operating speed and achieve a total travel time (which 
includes loading and dwell times) reasonably comparable with the automobile.  
In addition, a judgment as to the likely level of access to corridor communities 
that can be achieved by each option is included. 

 
In summary, the first level screening process is focused on identifying those transit 
options that can operate safely in the corridor, have a meaningful impact on congestion, 
and provide improved mobility for people and goods traveling in the corridor.   
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Appendix A identifies the operational characteristics relevant to the above-described 
criteria for the 31 options identified earlier.  The specific criteria that have been 
considered are: 
 

a Maximum theoretical capacity in passengers per hour 
a Percent of I-70 Mountain Corridor communities that could reasonably be served 

a Average vehicle speed for the technology 

a Corridor travel time including boarding and dwell times for ten intermediate stations 
a Meets industry safety standards and utilizes an on-board vehicle operator 

The maximum theoretical capacity of a transit option is determined by multiplying the 
average speed of the vehicle by the maximum capacity of vehicle and by the number of 
vehicles that can be operated within the travelway within a set time frame. The average 
speed is calculated by determining the maximum possible speed over any one travelway 
segment and then adjusting for grade limitations of the vehicle’s powerplant, congestion 
from other vehicles, clear time for signal systems, station dwell, and off-line station 
access time. The segments are aggregated and the result is used for general comparison 
against other options. It should be noted that this method significantly overstates real-
world capacity, but is valid for comparison among options. It should not be used to 
predict actual line capacity, as that modeling is a complex and time-consuming task that 
is not appropriate at the screening level of analysis. 
 
Level 1 Screening Recommendations and Results 

The I-70 Mountain Corridor presents a number of challenges to designers of transit 
alternatives. The grades limit vehicle performance. The curves limit speed. The right-of-
way size limits the land available for infrastructure. The mountains limit the choice of 
power systems. The remoteness limits automation solutions.  

In order to determine appropriate options for a more detailed evaluation of possible 
applications for the I-70 Mountain Corridor, it is necessary to screen the various options 
identified above in order to determine which have the greatest potential to address issues 
of concern in the corridor. 

Many bus transit options include the possibility of operating along a special lane or 
guideway in the direction of peak traffic and having vehicles returning or operating in the 
non-peak direction use the regular travel lanes. The alternative is to build separate 
facilities for each direction of travel. Analysis of I-70 travel demand shows that during 
peak periods, 80% of the traffic is traveling in one direction, but only 20% in the opposite 
direction. This strongly supports consideration of building reversible flow transit 
facilities instead of dual-flow facilities. Accordingly, only peak direction facility options 
were recommended to be retained for further screening by the project team. However, at 
the request of the advisory committees, all RTT options will advance into the second 
level screening. 
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The issue of operation over a single track (or guideway) with passing sidings or a double 
track (guideway) structure is universal among the fixed guideway transit options.  Single 
or double operation affects average vehicle speed and system capacity.  The frequency 
and length of passing facilities significantly impacts the operational characteristics of the 
system.  Since all of these systems have the same general impact from single or double 
operation, all systems will initially be compared using single track (guideway) scenarios 
with passing facilities assumed to be located at reasonable intervals consistent with the 
peak travel nature of this corridor.  During later option refinement, the issue of single or 
double operating plans will be further evaluated. 
 
The number of corridor communities served by a proposed system is a function of the 
proposed technology limitations on curve speed, acceleration/deceleration capabilities, 
and reasonable alignment assumptions.  All of the transit options listed herein are able to 
operate over some portions of the existing I-70 Mountain Corridor alignment.  Extreme 
grade limitations in some areas would force some options onto alternate alignments.  
Other systems, because of very high speed operation, are unable to follow the existing I-
70 alignment due to the number and degree of curvature.  These systems would most 
likely have to bypass some I-70 Mountain Corridor communities to operate at their 
designed speed.  The number of communities that would have to be bypassed were 
expressed as a percentage of the total number of communities along the corridor and 
shown on Appendix B. High speed MagLev is one such system that would be unable to 
serve many of the communities along the corridor.  The project team had initially 
recommended that this system be screened from further consideration.  At the request of 
the advisory committees, a low speed version of the technology will be retained for 
further analysis. 
 
Safety is paramount in all transportation operations.  All of the transit options considered 
for the I-70 Mountain Corridor meet their industry requirements for safe operation.  
There are small differences in the passenger accident rate and the accident rate for right-
of-way trespassers and for vehicles at grade crossings between these transit options, but 
not enough to warrant screening out any of these viable modes.  One transit option, 
Automated Guideway Transit (AGT), by its very nature is designed to operate without an 
operator physically at the controls.  These systems are intended for operation in restricted 
environments where emergency assistance is available on short notice.  Typically this 
protection is provided in urban areas by fire, police, and medical personnel that can be 
quickly assembled at a service disruption and provide passenger evacuation and 
assistance.  The remoteness and physical difficulty of accessing an AGT right-of-way in 
many parts of the I-70 Mountain Corridor makes this option unsuited to passenger safety 
needs.  Due to this basic incompatibility, AGT systems are not recommended for further 
consideration, although the technology used for the longer distance versions of these 
systems will be evaluated as part of the Heavy Rail Transit and Monorail technologies.  
AGT with an operator (which is arguably an HRT system) is currently in operation in 
suburban Toronto. 
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ALTERNATE ROUTES 
 
In order to determine if a particular alternate route will provide sufficient benefits to I-70 
to warrant further analysis, the two basic criteria were applied at the first level of 
technical evaluation. These criteria, by the very nature of the first level screening process, 
are qualitative in nature with sufficient quantitative support to justify the basic 
conclusions. Subsequent levels of screening will incorporate increasingly more detailed 
quantification. The intent of the first level screening, therefore, is to eliminate alternatives 
which clearly do not meet the purpose and need of the I-70 PEIS. 
 
 
Description of Alternate Routes 
 
Many of the alternate routes may provide significant benefits to Colorado residents and 
the motoring public, not in terms of improvements to I-70, but rather in terms of other 
corridors or travel sheds. As a result it might be appropriate that they be considered 
further, perhaps for inclusion in the State-wide Transportation System Plan for example. 
However, if the potential benefits of an alternate route do not adequately address the 
problems along I-70, it is not a viable solution for the corridor. 
 
Sixteen alternate routes have been defined which connect the central Rocky Mountains 
with the four principal cities along the front range. Three alternate routes connect to Fort 
Collins, seven with Denver and DIA, four with Colorado Springs, and two with Pueblo. 
All of these corridors are, in varying degrees, important elements of the Colorado state-
wide transportation network. In fact, many of these corridors are planned to be upgraded 
while other corridors are increasing in statewide significance.  
 
However, if the alternate route does not address the criteria of the “significant volume” 
and “motorist benefit” as used in the first level screening criteria, it is not responsive to 
the purpose and need of the I-70 PEIS and should not be considered as a feasible solution 
to the problems in the I-70 corridor. 
 
 
Level 1 Screening Process and Criteria 
 
The criteria used for the first level screening of the alternate routes are: 
 
• First, the alternate route must have some reasonable potential to divert a 

significant volume of traffic off of the I-70 corridor. 
 
• Second, the alternate route must provide a discernable benefit to the motorist to 

encourage them to divert from I-70.  Such a benefit may be a shorter travel 
distance but, more typically, involves a reduced travel time, especially during 
peak demand periods. 
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The focus of those two criteria, when taken together, is to insure that the purpose and 
function of the alternate route is oriented toward resolving traffic problems on I-70.  This 
is necessary to meet the objectives of the “Purpose and Need” statement for the I-70 
PEIS.  
 
Along the 170-mile extent of the front range between Fort Collins and Pueblo, it is 
estimated that the greater Denver metropolitan area (including DIA) is associated with 
approximately 90% of the traffic on I-70. This means that those alternate routes primarily 
associated with Fort Collins, Colorado Springs, and Pueblo will not attract sufficient 
traffic off of I-70 to meet the purpose of the I-70 PEIS or the needs of the I-70 corridor. 
 
 
Level 1 Screening Recommendations and Conclusions 
 
The seven alternative routes between the Denver metropolitan area and the central Rocky 
Mountains all involve longer travel distances than does a comparable trip along I-70. In 
addition, travel times via all seven alternate routes are greater than via I-70 during off 
peak travel periods.   
 
However, during peak travel periods, two alternate routes may be able to provide 
competitive travel times with the I-70 corridor.  These alternate routes are: 
 
• A modified version of Alternate Route 5 which utilizes SH 58, SH 93, and SH 72 

(to Rollinsville) in conjunction with a new tunnel (paralleling the Moffat Tunnel) 
eventually connecting to Winter Park. 

 
• Alternate Route 8b which utilizes US 285 to Jefferson in conjunction with a new 

tunnel under Georgia Pass connecting to SH 9 north of Breckenridge and 
continuing onto Frisco and I-70.  

 
Further, analyses are required to determine the feasibility of these two alternate routes. 
Such a feasibility analysis will include a more detailed analysis of travel times and traffic 
diversion along with consideration of costs and potential impacts. 
 
Therefore the results of the first level screening of alternate routes are: 
 
• Alternate Routes 1, 2, 3, 10a, 10b, 11, 12, 13a and 13b are not carried into the 

second level evaluation because they have virtually no potential to divert any 
significant traffic volume off of the I-70 corridor. Without such traffic diversion, 
the purpose and need of the I-70 PEIS is not served. 

 
• Alternate Routes 4, 6, 7, 8a, and 9 are not carried into the second level evaluation 

because they do not provide any travel benefit to the motorist in terms of reduced 
travel distance or reduced travel time. Without such travel benefits, no trip 
diversion from I-70 will occur and the purpose and need of the I-70 PEIS is not 
served. 
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• More analysis is required to better understand the feasibility of a modified 

Alternate Route 5 and Alternate Route 8b.  
 
Alternate Route 5 (modified) and 8b will be carried into the second level screening. 
 

AVIATION 
Potentially reasonable air transportation alternatives were culled from various sources 
including the Federal Aviation Administration’s (FAA) Airport Capacity Branch, FAA’s 
1999 Airport Capacity Enhancement Plan, FAA enplanement data, aviation directors and 
airport managers of the mountain corridor airports, and AirNav data.  Four promising 
alternatives were identified from the I-70 Mountain Corridor Major Investment Study 
Alternatives Analysis Report and carried forward.  Two were added for consideration in 
this phase. 

Description of Aviation Alternatives 
The following alternatives are predominantly capital improvement oriented and it is 
important to consider the realm in which the more capital-intensive alternatives could 
occur.  For example, many airports in Colorado are under the direction of local airport 
authorities, county commissioners and city elected officials.  Compared with some other 
states, historically, the planning and implementation of Colorado’s transportation systems 
have been heavily weighted toward its highway system rather than its air transportation 
system.  The Colorado Department of Transportation (CDOT), who enjoys a good 
working relationship with the Federal Aviation Administration (FAA), conducts planning 
for alternative modes and aeronautics.  However, its aviation role and determining the 
siting of new airports or improvements to existing airports, primarily has been one of a 
coordinating agency, as opposed to a lead agency. 

It also is important to note, particularly with regard to the final alternative, which is more 
market-based, that the cost and implementation of travel demand management strategies 
such as “seat guarantees” and flight scheduling fall within the realm of private sector 
entities such as the airlines and resort operators.  A strong partnership with the local 
community’s chambers of commerce and public sector entities are critical, nonetheless.  
The policy needed to implement these strategies must evolve from a process that will 
result in buy-in and willingness on the part of the stakeholders to financially support the 
strategies.  

The six alternatives are described below.  Intentionally, the descriptions are designed to 
frame the issues and avoid conclusions about the viability of the alternatives until input 
can be sought from the citizen-based Mountain Corridor Advisory Committee and the 
staff-based Technical Advisory Committee.  

Alternative 1:  Develop new airports in the mountain corridor 

This alternative provides the siting and construction of entirely new airports at 
appropriate locations in the corridor, with all new terminal, airfield and landside 
facilities.  The airports would be designed to accommodate commercial service and allow 
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access to the national air system and potential all-weather capability very similar to 
Aspen-Pitkin County/Sardy Field (ASE), Eagle County Regional Airport (EGE), Walker 
Field (GJT) and Yampa Valley Regional Airport (HDN).  

With regard to the capacity criterion, obviously the new airport(s) would be designed 
given sufficient and appropriate land in the corridor where the terrain is relatively flat and 
reasonably unconstrained.  It is also presumed that mobility/accessibility would be 
addressed as the airport would be sited in proximity to major activity centers.  Airport 
safety could be presumed to be better as larger airports with greater runway capacity and 
air traffic control ability are safer compared to smaller airports.   Extremes of weather and 
terrain are unchanged, but larger aviation facilities and enhanced technologies can 
accommodate larger aircraft that are better equipped to handle these challenges. 

Nevertheless, aviation experts have indicated that commercial service capacity is not an 
issue in the mountain corridor.  In fact, there is a shortage of general aviation facilities.  
This issue is expanded upon in the description of similar alternatives below. 

Alternative 2:  Develop heliport and short take-off landing (STOL) facilities 

This alternative provides new or revamped aviation facilities that could accommodate 
vertical flight aircraft such as rotocrafts, tiltrotors and tilt-wing aircraft.  These facilities 
could be constructed at existing commercial service and general aviation airports but 
would require exclusive heliport pads independent of the runways.  Special hangars and 
tie-downs also would be necessary for storage of these types of aircraft.   

It is likely that greater capacity and the ability to meet travel demand would not be 
realized, as vertical flight aircraft tend to be small and hold fewer passengers.  
Additionally, vertical flight aircraft operate at half the speed of conventional aircraft and 
are noisier during take-off and landing.  Likewise, the impact on mobility, again 
intuitively, would be less as these types of aircraft hold fewer passengers, thus diverting 
an insignificant number of cars from the highway. 

With regard to safety, vertical flight aircraft, as compared to conventional large aircraft, 
are less equipped to deal with the extremes of mountain weather conditions such as ice, 
snow and wind.  

Alternative 3:  Improve existing commercial service aviation facilities 

This alternative includes a variety of improvements to the Aspen-Pitkin County/Sardy 
Field (ASE), Eagle County Regional Airport (EGE), and Yampa Valley Regional Airport 
(HDN) airports that would allow them to accommodate greater commercial airline 
service.  These improvements include longer runways and the addition of crosswind 
runways that would allow more planes to land under acceptable wind conditions. 

Greater capacity could indeed accommodate travel demand and be expected to alleviate 
corridor highway congestion.  Mobility could be expected to be enhanced, and 
accessibility and proximity to activity centers has been proven.  Safety could be expected 
to be improved as the existing commercial service airports are designed to accommodate 
large conventional aircraft of the type suitable for regional airports (e.g., BAE 146 and 
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737s) and thus are better equipped to deal with the challenges of mountain weather and 
terrain. 

However, as mentioned previously, capacity at commercial service airports is sufficient, 
if not abundant.   

Additionally, advances in aircraft technology and performance offer greater capacity as 
more aircraft can be accommodated during more types of weather.  For example, higher 
output engines with greater climb capabilities allow aircraft to operate at higher altitudes 
where previously long runways were needed to obtain the lift necessary for flight.  

The Federal Aviation Administration (FAA) has undertaken a long-term effort known as 
the National Airspace System Modernization to accommodate air traffic growth and to 
meet the increased safety and efficiency demands placed on the air traffic control system.  
These proposed improvements include: 

•  Increased ability of users to fly more direct routes 
•  Expanded surveillance coverage 
•  Clearer, less congested, air/ground communications 
•  Optimized flight profiles 
•  More efficient sequencing of air traffic 
•  Accurate and timely weather and traffic information in the cockpit 

“Free flight” is the impetus for these changes.  Free flight offers pilots greater flexibility 
and discretion in determining routes and speeds.  As the move toward free flight 
continues, NAS users will face fewer restrictions in their flight operations, resulting in 
more choices, fewer delays, and lower operating costs. 

Capacity – at both commercial service and general aviation airports (because GA will 
benefit greatly from NAS Modernization) -- may very well be “grown” through 
technological advances and therefore diminish the need for infrastructure improvements 
or new facilities.  And, absorbing that “growing” capacity may have more to do with 
market-based strategies such as those outlined in Alternative Six below.   

Alternative 4:  Improve existing general aviation facilities to accommodate commercial 
operations 

This alternative includes improvements to Lake County Airport in Leadville (LXV), 
Glenwood Springs Municipal Airport (GWS), or Kremmling Airport (formerly McElroy 
Field) (20V).  Similar to improvements to existing commercial service airports, 
improvements to general aviation facilities include lengthening runways, strengthening 
runway pavement, adding cross-wind runways, adding IFR (instrument flight rules) or 
precision instrument landing capabilities, and staffing air traffic control towers. 

Similar to improving commercial service airports, the increased capacity could be 
expected to accommodate travel demand in the corridor and mobility could improve as 
more cars are diverted from the highway to air transportation.  Airports with better 
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runway facilities and enhanced technologies can accommodate larger aircraft and thus 
better deal with the vagaries and hazards of mountain weather. 

Nevertheless, capacity of commercial service airports is not the issue.  Instead, 
commercial service airport capacity is underutilized eight months out of the year as most 
facilities are designed for the peak winter season.  Second, there is a shortage of general 
aviation facilities, those facilities typically used by air taxi services (with four to six 
passengers), recreational flyers and private charters.  At least one of the commercial 
service airports in the mountain corridor is considering development of its GA facilities, 
not to compete with nearby GA facilities, but to accommodate the growing demand for 
GA facilities.   

The Federal Aviation Administration (FAA) has developed a strategic plan called the 
General Aviation Roadmap to stimulate the production of safe, affordable and fast GA 
aircraft over the next 25 years.  This would greatly enable “doorstep-to destination” travel 
(at four times the speed of highway travel) to 25 percent of the nation’s suburban, rural 
and remote communities in 10 years.  Improvements such as those mentioned above are 
necessary to accommodate this growth; real-time graphical weather and traffic 
information and precision instrument (IFR) approaches, in particular. 

Alternative 5:  Develop Walker Field into a western slope regional hub airport 

This alternative includes expansion of the Walker Field airport to provide access to the 
national air transportation system, similar to Colorado's two existing hub airports, Denver 
International Airport (DIA) and Colorado Springs (COS). 

Similarly, Walker Field’s runways would be lengthened to twice their existing lengths 
and larger hangar facilities and terminal amenities would be added to accommodate 
greatly increased air passenger activity.  Capacity would be enhanced and the larger 
airport could offer a poor-weather alternative to the smaller regional airports (ASE, EGE 
and HDN).  Traffic congestion between Glenwood Springs and Grand Junction is also 
greatly diminished in this section of I-70 and much of the traffic previously travelling 
from DIA, ASE, EGE or HDN would be coming east-bound through currently less 
congested stretches of the highway.   

However, Walker Field once was a gateway or hub airport, and its function in that respect 
has changed greatly.  Until the development of ASE, EGE and HDN as regional 
commercial service airports, Walker Field served as a gateway airport to these resort 
communities and a gateway airport alternative to DIA.  It is likely that Walker Field will 
not resume its position as a hub or gateway airport in light of the capacities of ASE, EGE 
and HDN, as well as technological advances that make it increasingly safer to use the 
smaller, regional commercial service airports. 

Additionally, shifting the transport of goods from truck to aircraft historically has been 
deemed to have too insignificant an impact on highway congestion given the small 
increase in capacity relative to the enormous cost (e.g., one plane carries about as much 
cargo as one truck).  Nevertheless, state aviation officials have cited Walker Field as ideal 
for increased cargo distribution to alleviate cargo operations at HDN, EGE and ASE. 
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Alternative 6:  Develop aviation systems management and subsidy programs 

Includes scheduling techniques combining two or more destination markets on the same 
flight and the use of seat guarantees or subsidies to encourage air travel.   

This alternative is very similar to what is known as travel demand management (TDM) 
where a variety of strategies are implemented to encourage or discourage single-
occupant-vehicle driving.  An example would be the subsidization of vanpool seats by an 
employer or municipality to maintain a vanpool route.  Empty seats are paid for or 
passenger fares are “bought down.”  In the case of aviation, similar market-based 
solutions, such as fare subsidies to air passengers (or “buying down” the cost of the 
ticket) or guaranteed revenue to airlines, are offered to encourage people to fly and to 
encourage airlines to continue otherwise unprofitable flights.  In some cases, both 
incentives may be offered.   

For years, “guaranteed seats” (also known as guaranteed revenue to the airlines) have 
been offered and the cost borne by the ski resorts to ensure airline service and routes into 
the mountain corridor airports.  Only Eagle County Regional Airport (EGE) has been 
successful in weaning itself off of these types of incentives due in large part to less 
seasonal fluctuation and considerable growth in enplanements over the past ten years.  
EGE’s location in the corridor directly off of I-70, compared with the remote locations of 
the other primary airports, contributes to its success as well. 

The other mountain corridor airports continue to rely on subsidy programs and have 
begun strategizing ways in which they can involve summer-oriented activities (e.g., golf 
packages, conferences and conventions, rafting and bicycling trips) to bear the costs of 
summer time “guaranteed seats.”   This also would result in better year-round use of their 
airports.  Consideration also has been given to involving the real estate community 
because of the burgeoning growth in second homes.   

In addition to determining who should bear the cost of aviation subsidy programs, such 
programs also require constant analysis of the travel demand market.  Each year, 
community leaders (comprising the resorts, chambers and local municipalities) engage in 
contract negotiations with the airlines to set the number of seat guarantees based on the 
previous year’s lift ticket sales.  Each dip in lift ticket sales (as Colorado has seen for two 
consecutive years now) weakens a community’s bargaining power with the airlines. 

Considerable discussion has taken place regarding the market’s ability to bear the cost of 
air travel.  Anecdotally, it has been learned that a family planning a ski vacation to the 
Colorado mountains already is incurring a large expense, and airfare is only one 
proportional piece of that expense which the family (or market) is willing to bear.  Many 
experts tie this ability to bear the cost of a Colorado ski vacation to the nation’s 
increasing economic wealth.  However, similar to any market product or service, this 
“ability to bear the cost” will always be subject to price elasticity, which ski communities 
and the airlines grapple with each year as they negotiate “seat guarantees.”   

Increasingly, consideration also is given to trends relevant to the aging Baby Boomer 
population.  For two consecutive years, lift ticket sales have declined in Colorado as skier 
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numbers decline and vacationers access the Internet for vacation ski packages around the 
world.  Tourism authorities have urged greater marketing (the state’s tourism tax to fund 
promotion ended in 1994 and the newly re-established office has a budget which is only a 
third of its previous years’ campaigns), in particular, to younger outdoor enthusiasts, such 
as snowboarders. 

Another market-based strategy is the combining of two destinations into one flight.  For 
example, an airline could make stops at Aspen-Pitkin County/Sardy Field (ASE) and 
Yampa Valley Regional Airport (HDN) and serve two destination markets.  Flights from 
U.S. cities to destinations in Mexico are often combined in such a fashion (e.g., Cancun 
and Cozumel on the Yucatan Peninsula).  

The combining of two destinations is enabled by advances in aircraft fleet.  Increasing 
use of regional jet aircraft, known as RJs (also dubbed mini-757s), has resulted in a shift 
from large propeller-driven aircraft, the type often used at mountain corridor airports.  
These RJs accommodate 50-80 passengers and allow airlines to offer nonstop flights 
from large, international airports with markets of 4-5 million.  As airlines extend their 
route structures to cities previously beyond the range of propeller aircraft, they serve 
nonstop markets previously too small for direct service and reduce the travel time in 
markets they already serve.  The changeover from propeller to regional jet aircraft is 
expected to continue and accelerate, as passenger acceptance of jet aircraft has proven 
higher than for propeller aircraft.  RJs are projected to contribute to an 87 percent 
increase in regional/commuter enplanements by 2010. 

NAS (National Airspace System) Modernization benefits market-based solutions as well.  
For example, the ability to combine two destinations on one flight is enhanced as NAS 
Modernization offers greater route flexibility and improved planning for fuel- and time-
efficient flight plans.  Moreover, as modernization contributes to more choices and lower 
operating costs for airlines, it can be expected to benefit the air transportation consumer 
with more choices and affordable fares. 

Level One Screening Process and Criteria 
The criteria, as they are applicable to evaluating the aviation alternatives, are further 
described below. 

Capacity 
To determine the potential of an alternative to offer additional capacity that would meet 
the demand for mountain corridor travel, one integral question was posed regarding the 
feasibility of airport expansion or creation.  In other words, each alternative was screened 
(where applicable) relative to the question:  Is there sufficient and appropriate land 
available for construction and expansion?  Additionally, consideration was given to what 
type of improvements are needed. 

Mobility 
Alternatives also were measured relative to their contribution to enhanced mobility and 
accessibility in the corridor. At this first screening level (as previously mentioned), 
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mobility was intuitively evaluated as compared with its more typical application in 
transportation planning where a mode is evaluated for its quantitative impact on traffic 
congestion (e.g., the number of people in cars removed from the road).  More 
importantly, while it is intuitive that greater air passenger travel would remove cars from 
the highway, accessibility to and from mountain corridor airports is critical to the 
viability of an airport.  Therefore, with regard to an alternative’s impact on corridor 
mobility, in the case of construction of new airports or expansion of existing airports, the 
question also was posed regarding reasonable proximity and accessibility to major 
activity centers in the corridor. 

Safety 
Finally, the alternatives were evaluated relative to safety for air passengers as mountain 
corridor airports accommodate greater air service activity.  Similar to mobility, safety – 
which is typically applied to an alternative’s ability to alleviate congestion and reduce 
highway accidents – was considered relative to the safety of the new or expanded 
aviation facility.  In this case, safety was defined as airport safety by posing the question:  
Is the existing airport location (or general region intended for a new airport) free of major 
topographical and meteorological conditions that would hamper air activity expansion? 

It is important to note that in the first level of screening, the criteria are used in the 
strictest sense without any regard for political acceptability or community values that will 
be applied later in the environmental assessment stage.  For purposes of this first level 
screening process, the alternatives are evaluated in light of technological feasibility or 
logistical application.  Moreover, the first level screening process is intended to frame the 
issues.  This “framing of the issues” will shape the second level screening criteria and 
further fine-tune the process by which alternatives are carried forward. 

Level One Screening Recommendations and Results 
As mentioned previously, the alternatives are very capital-intensive with the exception of 
Alternative Six, which is market-based.  Remarkably, given the current situation and 
absence of demand for greater airport capacity in the mountain corridor, alternative 6 
appears to offer a feasible solution to encouraging, or maintaining air passenger travel.  
Clearly, technological advances will drive airport capacity and market-based strategies.  
Although alternatives 3 and 4 would offer additional capacity, enhance mobility within 
and accessibility to the corridor, and presumably improve safety, these alternatives are 
anticipated to be implemented regardless of the demand places on the I-70 Mountain 
Corridor. 
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APPENDIX B 
 
 
 



Alternate Routes Family

Screening Criteria
Alternatives

Safety Mobility
Alternatives Retained for Level 2 Screening

1 - Fort Collins to Wolcott via Walden (includes
SH 14 and SH 131)

Screened out since travel time is not competitive with congested
I-70 and travel distance is 20 miles more than I-

(1.9%) of travelers originating from the area does not
meaningfully reduce the I-

70. Low
percentage

70 congestion.

-

2 - Fort Collins to Wolcott via Kremmling
(includes US 34)

Screened out due to the low percentage (1.9%) of travelers
originating from the area.

3 - Fort Collins to Copper Mountain via
Kremmling (includes US 34 and SH 9)

Screened out due to the low percentage (1.9%) of travelers
originating from the area.

4 - Denver to Wolcott via Moffat Tunnel
(includes SH 72, US 40, and US 34)

5 - Denver to Copper Mountain via Moffat,
Berthoud and Jones Pass Tunnels (includes
SH 72 and SH 9)

5a - Denver to Winter Park via Moffat Tunnel
(includes SH 72)

P

6 - Denver to Wolcott via Berthoud Pass Tunnel
(includes US 40 and US 34)

7 - Denver to Copper Mountain Jones Pass
Tunnel (includes SH 9)

8a - Denver to Copper Mountain via Hoosier
Pass (surface) (includes US 285 and SH 9)

Screened out since travel time is not competitive with congested
I-70 and travel distance is 20 miles more than I-70.

Screened out since travel time is not competitive with congested
I-70 and travel distance is 20 miles more than I-70.

Screened out since travel time is not competitive with congested
I-70 and travel distance is 20 miles more than I-70.

Screened out since travel time is not competitive with congested
I-70 and travel distance is 20 miles more than I-70.

Screened out since travel time is not competitive with congested
I-70 and travel distance is 20 miles more than I-70.

Screened out since travel time is not competitive with congested
I-70 and travel distance is 20 miles more than I-70.

8b - Denver to Copper Mountain via Georgia
Pass Tunnel (includes US 285)

P

9 - Denver to Minturn via Buena Vista (includes
US 285 and US24)

10a - Colorado Springs to Copper Mountain via
Hoosier Pass (surface) (includes US 24 and
SH 9)

Screened out due to the low percentage (2.7%) of travelers
originating from the area.

10b - Colorado Springs to Copper Mountain via
Hoosier Pass Tunnel (includes US 24 and
SH 9)

Screened out due to the low percentage (2.7%) of travelers
originating from the area.

11 - Colorado Springs to Minturn via Buena
Vista (includes US 24)

Screened out due to the low percentage (2.7%) of travelers
originating from the area.

12 - Colorado Springs to Copper Mountain via
Buena Vista (includes US 24 and SH 91)

Screened out due to the low percentage (2.7%) of travelers
originating from the area. Travel time not competitive with
congested I-70 and travel distance is 20 miles more than I-70.

13a - Pueblo to Copper Mountain via Hoosier
Pass (surface) (includes US 50 and SH 9)

Screened out due to the low percentage (0.3%) of travelers
originating from the area.

13b - Pueblo to Copper Mountain via Hoosier
Pass Tunnel (includes US 50 and SH 9)

Does the alternative
meet highway
standards?

• Does the
alternative route
provide a shorter
or equal to travel
distance than a
trip via I-70?

• Does the
alternative route
provide a shorter
or equal to travel
time than a trip
via I-70?

• Does the
alternative route
have the
potential to
significantly
reduce the traffic
flow on an
extended segment
of I-70?

Screened out due to the low percentage (0.3%) of travelers
originating from the area.

Highway and Interchange Elements Family

Screening Criteria
Alternatives

Safety Mobility

Alternatives Retained for Level 2
Screening

Adding Standard Lanes P

“Smart” Widening P

“Flex” Lanes * P

Reversible Lane with Fixed Barrier P

Moveable Barrier P

Idaho Springs Parallel Route P

Curve Smoothing * P

Climbing Lane * P

Tunnel Capacity Improvement P

New Tunnel from Downieville to
Silverthorne

P

Interchange Reconfiguration/Access
Consolidation *

P

Local Access Improvement * P

Structured Lanes (alternative concept) P

Covered Lanes (alternative concept) P

Structured lanes specifically for trucks *

Will the alternative reduce the following
safety problems:

• Roadway Geometry
– Horizontal curves
– Vertical curves

• Accident Prone Areas
– High number of incidents
– Rock fall zones
– Ice build–up/snow pack areas

Inclement weather areas–

Will the alternative reduce
traffic congestion at
problematic areas?

Problematic areas are
defined as:

• A low Level of Service
(LOS E or F for 2000).
LOS F occurs when
uniform traffic flow
cannot be maintained.
The flow conditions are
such that the number of
vehicles that can pass a
point is less than the
number of vehicles
arriving at that point.

• Where there is extensive
traffic delay caused by
roadway geometry
constraints (i.e., steep
grades or lane drop areas). P

* These alternatives are also considered Transportation Systems Management, which is specified under the Transportation Management Family.

Aviation Family
Screening Criteria

Alternatives
Safety Mobility

Alternatives Retained for
Level 2 Screening

Develop new airports in the mountain
corridor

Screened out since there are no
sponsors or air travel demand, and it is
difficult to site.

Develop heliport and short take-off-and-
landing (STOL) facilities

Screened out because the smaller
aircraft that could use the facilities:
carry too few passengers and are less
equipped to deal with weather and
mountain terrain.

Improve existing commercial service aviation
facilities

P

Improve existing general aviation facilities to
accommodate commercial operations

P

Develop Walker Field (the Grand Junction
airport) into a West Slope regional hub airport

Screened out since Walker
Field is already under utilized. It is not
in the travel trend because Hayden, Rifle,
and Glenwood Springs Airports are
successful for general aviation purposes.

Develop aviation systems management and
subsidy programs

Is the location relatively free of major
topographical an
conditions that would hamper air traffic
activity expansion?

d meteorological

• Is there sufficient and
appropriate land
available for
construction and
expansion?

• How viable is the location
of the airport?

• Is the location in
reasonable proximity to
the major activity centers
of the corridor?
t

• Would this alternative
have a significant,
positive impact on I-70
Vehicle Miles Traveled
(VMT) and/or Vehicle
Hours Traveled (VHT)?

P



Transportation Management Family
Screening Criteria

Alternatives
Safety Mobility

Alternatives Retained for
Level 2 Screening

Transportation System Management (TSM):
• Highway improvements
• Flex lanes
• HOV lanes
• Curve sm
• Slow-moving vehicle lanes
• Interchange improvements (longer

acceleration and deceleration ramps)
• Incident Management Program
• Trucking Operations Plan
• Improved maintenance
• Access management
• TSM for Transit
• Skier express service

Private shuttle service
• Local transit operations
• Intermountain bus service
• Amtrak Ski Train

•

oothing

•

P

Travel Demand Management (TDM):
• Marketing of alternate modes
• Intermodal transfer centers
• Park-n-ride lots (places to meet and

carpool)
• Parking management programs
• Time-of-use restrictions
• Congestion pricing
• Land use strategies

P

Intelligent Transportation Systems (ITS):
• Traveler information
• Traffic management
• Vehicle control
• Commercial vehicle systems
• Public transport
• Emergency management systems
• Electronic transactions
• Safety systems

Does the alternative meet safety standards
as specified by FHWA/CDOT and the
American Association of State Highway
and Transportation Officials (AASHTO)/
Manual of Uniform Traffic
Control Devices (MUTCD)?

Is the alternative
compatible with CDOT's
long term TSM/TDM/ITS
plan?

P

Fixed Guideway Transit (FGT) Family
Screening Criteria

Alternatives
Safety Mobility

Alternatives Retained for
Level 2 Screening

Automated Guideway Transit (AGT)
These systems (powered by either electric
traction or linear induction motor) include:
conventional rail, concrete guideway or
monorail.

This group has been divided into 2
subgroups: long haul and short haul.
Short haul systems were screened out
because they are not suited for the
Mountain Corridor environment. Long
haul systems will be retained for Level
2 Screening; however, they will be
included under the HRT alternatives.

Rail Transit
Diesel Multiple Unit (DMU) on a single
track with passing sidings or on a double
track

P

Light Rail Transit (LRT)
Either on a single track with passing siding
or on a double track

P

Heavy Rail Transit (HRT)
Either on a single track with passing sidings
or on a double track

P

Passenger Railroad
• Diesel locomotive train on a single track

with passing sidings or on a double track
• Electric locomotive train on a single track

with passing sidings or on a double track
• Electric Motor Unit (EMU) on a single

track with passing sidings or on a double
track

P

Advanced Guideway Systems
• Monorail
• Magnetic Levitation (Maglev) attraction

based or repulsion based

Does the alternative meet passenger
safety and security standards?

Does the alternative meet
the following criteria:

• Meet the maximum
theoretical capacity
(passenger /hour).

• Provide sufficient access
to mountain corridor
communities.

• Average vehicle
speed (mph), with
and without stops,
must be capable of

transversing the 127

mile corridor from C

470 to Dotse
than 3.5 hours.

-
-

ro in less

Monorail systems are retained for Level
2; however, maglev systems were
screened out due to curve/grade
limitations. It would be difficult to
serve all corridor communities.

Rubber Tire Transit (RTT) Family
Screening Criteria

Alternatives
Safety Mobility

Alternatives Retained for
Level 2 Screening

Bus in mixed traffic P

Bus in High Occupancy

Vehicle (HOV) Lanes

Either in a marked lane (peak direction only

or both directions) or a separated lane (peak

direction only or both directions)

All options will be retained for Level 2

screening. The initial recommendation

was to screen out the bus in separated

HOV (both directions) because the

excessive capacity is not needed in non-

peak directions.

Bus in a separated transitway

All options include peak direction only or

both directions by: traditional bus, hybrid

electric bus (HEB) or electric buses

P

Bus in guideway

• Hybrid electric bus (HEB) (peak direction

only or both directions)

• Traditional or electric bus (both directions)

P

Bus Rapid Transit (BRT) P

Improved Van Operation

Does the alternative meet passenger

safety and security standards (measured

by the presence of an operator)?

Does the alternative meet
the following criteria:

• Meet the maximum
theoretical capacity
(passenger /hour).

• Provide sufficient access
to mountain corridor
communities.

• Average vehicle
speed (mph), with
and without stops,
must be capable of

transversing the 127
or from C-

470 to Dotsero in less
than 3.5 hours.

-

mile corrid

P
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 I-70 Mountain Corridor PEIS
Transit Alternatives

INTRODUCTION 
 
A number of transit alternatives to highway expansion are available to handle the 
growth in traffic along the I-70 Mountain Corridor.  These alternatives consist of various 
forms of rubber tired, rail based, and promising new technologies for ground 
transportation.  Each of these alternatives has a large number of type variations due to 
options in guideway technology, line configuration, propulsion source, and design 
capacity.  These differences affect the initial capital costs to construct the proposed 
system, the unit cost of the vehicles, the number of vehicles required to meet proposed 
schedules, and the costs to operate and maintain the system.  These option choices 
significantly affect the ultimate capacity of the proposed system, the overall running time 
between end points, the energy consumption per passenger, and the environmental 
impacts of the system. 
 
 

PURPOSE AND SCOPE 
 
The purpose of examining transit alternatives is to determine whether any ground 
transportation technologies that either currently exist or show significant promise in 
being developed in near future could be used to provide a meaningful component of the 
overall I-70 corridor capacity.  All fixed guideway and rubber tired systems that provide 
an enclosed, lighted, and heated passenger cabins are open for consideration.  The 
systems must also be capable of traversing the I-70 Mountain Corridor segment in less 
than 3 hours, which would be at a minimum average speed of approximately 35 mph. 
 
 
METHODOLOGY 
 
Attributes of existing technologies were culled from various sources within the 
Transportation Research Board (TRB) of the National Academy of Sciences, Jane’s 
World Railways, Jane’s Urban Transport Systems, the American Public Transportation 
Association (APTA), the Association of American Railroads (AAR), the Federal Transit 
Administration (FTA), and the Federal Railroad Administration (FRA) of the United 
States Department of Transportation.  Attributes of promising technologies were 
provided by the technology proponents and in most cases have not been tested or 
verified under real-world operating conditions. 
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Technologies were divided into five exclusive groups based on general operating 
characteristics.  These groups are: 
 

• Busways 
• Automated Guideway Transit 
• Rail Transit 
• Passenger Railroads 
• Advanced Guideway Systems 

 
Characteristics of each type technology are described along with various 
implementation options, photographs, and key points applicable to the I-70 Mountain 
Corridor.  In a screening to be accomplished later in the PEIS, performance criteria for 
each system will be measured against other systems to develop a ranking of the 
technology among its peers for application to the I-70 Mountain Corridor.  After a 
second screening the most viable existing technology and promising technology will be 
identified for further evaluation against other highway improvement options. 
 
 

RESULTS AND FINDINGS 
 
The difficult mountain terrain traversed by the I-70 Mountain Corridor limits the 
performance of many transit technologies.  Vehicles must operate up and down 6% 
grades, follow tight highway curvature, operate unobtrusively in a spectacular mountain 
setting, fit within a narrow highway right-of-way, and not significantly degrade the 
environment while also providing a serious alternative to highway expansion.  The route 
is long and mostly rural or wilderness in character, which limits typical urban solutions. 
 
The overall operating requirements for a 35-mph average speed and an enclosed, 
lighted, heated cabin eliminate a number of short haul systems that would be 
inappropriate for a 100 mile corridor.  These include escalators, moving sidewalks, 
funiculars, aerial tramways, bikeways, and hiking paths. 
 
A total of 12 different technologies were found to meet the general requirements for 
operation in the corridor.  Of them, only a few have real potential to truly provide a cost 
effective, environmentally friendly transit alternative.  The most likely candidates will be 
examined further as part of the system screening process. 
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1.1 BUSWAYS 
 
Options to utilize buses in the I-70 Mountain corridor consist of a number of separate 
configurations of infrastructure and rolling stock.  In this report the term “Bus” is defined 
to mean any self-powered vehicle designed for commercial use and capable of 
operating on state roads carrying in excess of six passengers.  Fuel may be diesel, 
gasoline, compressed natural gas (CNG), propane, or other available alternates.  Buses 
using electric propulsion are referred to as “ETB” and hybrid buses using both electric 
propulsion and self-generated power are referred to as “HEB”. 
 
Operation in Mixed Traffic means the bus is commingled with regular traffic on I-70.  
High Occupancy Vehicle (HOV) lanes refer to special traffic lanes that are intended for 
buses, car pools, and any vehicle carrying a minimum number of passengers set by the 
HOV operator (usually 2 or 3).  HOV lanes may be either a regular highway lane 
distinguished with specially painted lines, symbols, and signage or a segregated 
roadway with its own access ramps.  A Transitway is a completely separate roadway 
limited to transit vehicles only.  It may contain special bus guide rails to reduce lane 
width requirements and help speed operations. 
 
Each of the 5 scenarios that follow have significantly differing capital costs, operating 
costs, running times, and capacity limitations.  Examples of each of these systems are 
currently available and in operation somewhere in the world.  
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1a - Bus in Mixed Traffic  
 
This alternative would use buses operating within the general traffic lanes of I-70 to 
provide additional highway traffic capacity.  The additional highway capacity is obtained 
by using the buses as a replacement for numerous automobiles, thus freeing up lane 
space. 
 
Buses could operate from pick-up/drop-off points in Denver or from specially built Park 
& Ride lots near the entrances to I-70.  The capacity of this alternative is essentially tied 
to the capacity of the I-70 highway lanes.  The buses would have no lane priority 
therefore speeds would be limited by traffic conditions.  The buses would also operate 
slowly on the numerous grades on I-70 as typical available engine output limits the 
horsepower available. 
 
The types of bus vehicles that could be used include standard 40-foot coaches, tractor-
pulled units, articulated sets, or double-deckers.  Either diesel fueled or alternate fueled 
power plants can be utilized.  Electric Trolley Buses (ETBs) can not be used due to the 
limited maneuverability of these types of buses alongside higher speed traffic running at 
the 65-MPH speed limit on I-70.  Smaller buses and van operations could also be used 
as a supplement to the service.   
 
This is a typical suburban or over-the-road bus operating scenario with examples 
available in any large metropolitan area.  Some of the services described above are 
already being provided on a much smaller scale within the corridor. 
 
[Insert small photos of over-the-road buses here with captions in Italics, prefer 
one picture each of standard, tractor-pulled, articulated, and double-deck] 
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[Substitute page with “Bus in Mixed Traffic” diagram here] 
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1b - Bus in HOV Marked Lane  
 
This alternative would add a third lane to I-70 in each direction.  The lane would be 
restricted to High Occupancy Vehicles (HOV) such as buses, vans, and automobiles 
carrying at least 3 persons.  A simple paint stripe and signage would separate the HOV 
lane from adjacent traffic. 
 
Bus service would operate similarly to the system described in Section 1a except that 
once the buses enter I-70 they would move to the inside HOV lane and travel to their 
destination with presumably less congestion than in the regular travel lanes.  
Congestion at interchanges would still be a factor, as would difficulties maintaining 
speed on grades.  In addition, due to the existing high passenger occupancy levels per 
automobile on this corridor, so many vehicles would qualify for the HOV lanes that any 
travel advantage might be minimal. Continuous enforcement of the 3-person limit would 
be required and add to the operating costs of this alternative. 
 
Body style and propulsion types described in Section 1a are also applicable to this 
alternative.  ETBs cannot be used due to the multiple crossover movements required to 
access the inside HOV lane.  The eastbound and westbound HOV lanes could be 
operated as restricted to HOV qualified traffic at all times or only in the peak direction, 
with the opposite direction HOV lane opened for general use. 
 
[Insert photo of bus with automobiles operating in marked HOV lane – 3-lane 
configuration preferred] 
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[Substitute page with “Bus in Marked HOV Lane” diagram here] 
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1c - Bus in HOV Segregated Lanes  
 
In this option, the HOV lanes would be built as a separate highway facility, either in the 
median of I-70 or as a parallel roadway.  A median barrier would completely separate 
this facility from the general highway lanes.  Bus body style and propulsion types 
described in Section 1a are applicable to this alternative.  ETBs and HEBs could be 
used due to the separate interchanges, but high speed running in mixed traffic has not 
been tested for this option.  The appearance of the overhead wires would be a problem. 
 
The segregated lanes require less HOV enforcement effort and are less affected by 
adjacent lane traffic problems.  Diesel buses would operate slowly on the grades as 
engine output limits the horsepower available 
 
Bus service would operate similarly to the system described in Section 1a except that 
the buses would enter and leave the HOV lanes at special interchanges.  They would 
travel to their destination with presumably less congestion than in the regular travel 
lanes.  Congestion at regular interchanges would not be a factor, but difficulties 
maintaining speed on grades would still be a problem.  As in Section 1b, due to the 
existing high passenger occupancy levels per automobile on this corridor, so many 
vehicles would qualify for the HOV lanes that any travel advantage might be minimal. 
Enforcement of the 3-person limit would still be required (but at a significantly less level 
due to the restricted entry points) and will add to the operating costs of this alternative. 
 
A single pair of HOV lanes can be set to operate only in the peak direction as dictated 
by demand.  This option requires considerable daily maintenance to clear and reverse 
the lanes, but keeps highway right-of-way use to a minimum.  This scenario would 
require HEBs to return in mixed in traffic, without the electric power advantage on the 
grades.  ETBs could not be used for the return in mixed traffic. 
 
[Insert photo of bus with automobiles operating in segregated HOV lane – Shirley 
Highway (I-395) in Northern Virginia a good example] 
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[Substitute page with “Bus in Segregated HOV Lane” diagram here] 
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1d - Bus in Separate Transitway  
 
In this option, a separate roadway dedicated just to buses would be constructed in the 
median of I-70 or as a parallel roadway.  With only professionally operated buses 
traveling at the same speed, only one lane with a shoulder is required.  Enforcement 
would be minimal as Automatic Vehicle Identification (AVI) technology could be used to 
raise a barrier at the transitway entrances.   
 
Bus service would operate similarly to the system described in Section 1a except that 
the buses would enter and leave the transitway at special interchanges.  They would 
travel to their destination with virtually no congestion.  For diesel buses, difficulties 
maintaining speed on grades would still be a problem.  Operation of ETBs and HEBs 
under electric power would be possible and their use would eliminate any slow 
operation on grades.  The appearance of the overhead wires would be a problem.   
 
 A single direction transitway could be set to operate in the peak direction as dictated by 
demand.  This option keeps highway right-of-way use to a minimum.  This scenario 
would require HEBs to return in mixed in traffic, without the electric power advantage on 
the grades.  ETBs could not be used for the return in mixed traffic. 
 
A separate transitway can also be operated like a rail rapid transit system, using 
stations along the transitway for passenger boarding instead of leaving the transitway 
and circulating into the community.  This scenario is known as Bus Rapid Transit (BRT) 
and will be an option to be reviewed under the screening. 
 
[Insert photo of bus operating in separate transitway – Ottawa or Pittsburgh 
would be good examples, also BRT station photo would be useful] 
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[Substitute page with “Bus in Separate Transitway” diagram here] 
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1e - Bus in Guided Transitway  
 
In this option, a separate roadway dedicated just to special buses with guideway 
attachments would be constructed in the median of I-70 or as a parallel roadway.  With 
only professionally operated buses traveling at the same speed, only one narrow 
guideway lane is required for each direction.  No enforcement costs would be required, 
as conventional vehicles could not use the guideway.   
 
Bus service would operate similarly to the system described in Section 1a except that 
the buses would enter and leave the guided transitway at special interchanges.  They 
would travel to their destination with virtually no congestion.  For diesel buses, 
difficulties maintaining speed on grades would still be a problem.  Operation of ETBs 
and HEBs under electric power would be possible and their use would eliminate any 
slow operation on grades.  Due to the presence of the guideway, 3rd rail power pickup 
for ETBs and HEBs could be used in place of overhead wires.   
 
 A single direction guided transitway could be set to operate in the peak direction as 
dictated by demand.  This option keeps highway right-of-way use to a minimum.  This 
scenario would require HEBs to return in mixed in traffic, without the electric power 
advantage on the grades.  ETBs could not be used for the return in mixed traffic. 
 
A guided transitway can also be operated like a rail rapid transit system, using stations 
along the transitway for passenger boarding instead of having buses leave the 
transitway and circulating into the community.  This scenario is known as Bus Rapid 
Transit (BRT) and will be an option to be reviewed under the screening phase. 
 
[Insert photo of bus operating in guided transitway – sent previously, more can 
be found in Australia] 
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[Substitute page with “Bus in Guided Transitway” diagram here] 
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Summary of Busway Options 
 
Buses operating in mixed traffic, as they do today, have little potential for relieving 
congestion on the I-70 Mountain Corridor.   
 
In a corridor with already high passenger/vehicle averages, HOV lanes are bound to be 
congested shortly after their opening and will require continuous enforcement to keep 
them from reverting to general lane status.   
 
Conventional buses operating on transitways are limited by the grades in this corridor 
and will produce unacceptable slow speeds, limiting ridership.   
 
All electric buses cannot efficiently serve areas outside the corridor due to the lack of 
the overhead wire infrastructure in origin and destination areas.   
 
Hybrid electric buses allow for fast mountain operations and flexible service areas 
outside the corridor.  When operated on a conventional transitway, they would require 
unsightly overhead wires and that would be a significant visual obstacle to overcome. 
 
Hybrid electric buses when operated on a guided transitway can draw power from an 
unobtrusive third rail in the guideway and operate normally outside of the corridor.  The 
guideway would also be very narrow and presents the most effective use of the existing 
right-of-way.  
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2 - AUTOMATED GUIDEWAY TRANSIT 
 
These systems have the common characteristic that they provide service without a 
human operator.  Their guideway therefore must be completely protected to ensure that 
the automated vehicles cannot contact people, automobiles, or other obstacles in the 
guideway.  For this reason they generally operate only short distances and stay within 
the definition of an “urban” system.  The Federal Railroad Administration (FRA) does 
not regulate them.  They can be operated using conventional rail transit steel wheel 
vehicles, rubber tires with a guide mechanism, or on a monorail. They are usually 
differentiated five ways: (1) Where they operate, (2) Whether they can operate outside, 
(3) Whether they operate with more than one independent vehicle per guideway, (4) 
Whether they can operate multiple routes, and (5) The propulsion mode of the vehicle. 
 
Automated Guideway Transit systems in airports are often referred to as APM (Airport 
People Mover) Systems.  Automated Guideway Transit systems used for downtown 
circulation are often referred to as DPM (Downtown People Mover) systems.  DPM 
systems are currently operating in Detroit, MI and Jacksonville, FL.  Automated 
Guideway Transit used in universities (Morgantown), hospital campuses (Duke), 
amusement parks, and other institutions are usually referred to as either a people 
mover or by the technology used (i.e.: the monorail, the tram, the shuttle).  Automated 
Guideway Transit systems used for general circulation in an urban area are called ICTS 
for Intermediate Capacity Transit System.  Only one example of this technology exists 
as an automated operation not exclusively in a downtown area and that is in Vancouver, 
BC. 
 
Many Automated Guideway Transit systems are operated totally indoors through 
corridors in buildings.  These systems, often found in airports, have far less difficulty 
providing a safe operating guideway than those operating outside.  In two cases the 
vehicles used in these indoor systems don’t even have ceilings, with lighting provided 
on the roof of the tunnel.  They are located in Houston Intercontinental Airport and the 
basement of the United States Capitol.   
 
The complexity of Automated Guideway Transit increases substantially when more than 
one vehicle can operate on the same guideway.  Simple cable hauled systems handling 
only one vehicle per guideway can be operated using common elevator technology.  
When more than one vehicle is on the guideway, a sophisticated signal system is 
necessary to provide safe separation between the vehicles and to control braking and 
acceleration.  Obviously, systems that can operate multiple vehicles on a single 
guideway are more efficient and have a much greater capacity. 
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Some Automated Guideway Transit systems have the ability to operate on multiple 
routes on either a preprogrammed schedule or on a demand basis determined by the 
rider.  Preprogrammed systems are referred to as GRT (Group Rapid Transit). Rider 
demand systems as referred to as PRT (Personal Rapid Transit).  Only one true PRT 
system is in operation at this time.  It is an experimental system built in 1974 in 
Morgantown, West Virginia.  It provides service to a large university campus and 
connects it to downtown Morgantown.  Riders select their destination like floors on an 
elevator.  Each small car carries the rider and accompanying parties directly to the 
station desired, bypassing any other station along the way. 
 
Automated Guideway Transit can be powered by electric traction, cable hauled, or 
utilize linear induction motors.  Sometimes Automated Guideway Systems are 
characterized by their vehicle capacity.  Small systems can be referred to (inaccurately) 
as PRT systems, larger vehicles as GRT systems, and full size subway-like vehicles as 
ICTS. 
 
When evaluating transportation options for a long corridor, only those systems that can 
operate outside, with multiple vehicles per guideway, need be considered.  The ability to 
operate on multiple routes or the capacity of the vehicle is a variable that would depend 
on demand forecasts and the overall corridor development plan.  The choice of 
propulsion is currently limited to electric traction and linear induction motors.  The 
choice of guideway is either conventional rail, concrete guideway, or monorail. 
 
No Automated Guideway Transit system in use operates over a corridor as long as the 
I-70 Mountain Corridor.  Use of this technology would be controversial since no 
experience is available for operations in a long, remote corridor.  The FRA does not 
currently regulate these systems since they are considered “urban” systems.  
Implementation on the I-70 Mountain Corridor would most likely trigger a review of the 
scope of current regulations, with unpredictable results.  The lack of an operator to 
handle breakdowns or emergencies in remote areas would appear to eliminate this 
technology from consideration.   
 



 

 

                                                                                         

 
                                                                                  

   Page 17 

 I-70 Mountain Corridor PEIS
Transit Alternatives

2a - AGT using Conventional Rail  
 
This type of system is currently in operation in Vancouver, BC Canada.  A manned 
version is also in operation in suburban Toronto, ON Canada.  The linear induction 
motors in use allow quick acceleration, but can be noisy. 
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2b - AGT using Monorail  
 
This type of system is currently in operation at Downtown Jacksonville, FL and the 
Newark, NJ Airport. 
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3 -  RAIL TRANSIT 
 
Options to utilize rail transit in the I-70 Mountain corridor consist of either light rail or 
heavy rail transit systems.  Each type of system can be constructed as a double-track 
line or as a single-track line with passing sidings.  Either electric or diesel propulsion 
systems are available.  The tracks can be located in the median of I-70 or on a parallel 
alignment, diverging only for heavy grades and to serve off line stations.  In this report 
the term “Rail Transit” is defined to mean any conventional rail vehicle designed to 
operate on tracks not connected to the national railroad network.  These systems, when 
operated in an “urban” area, are exempt from Federal Railroad Administration (FRA) 
regulation. 
 
Rail Transit vehicles may self-generate their own power or utilize electric propulsion.  
The term “DMU” refers to light rail Diesel Multiple Unit vehicles that can be operated on 
non-electrified lines that are not regulated by the FRA.  Generally, Light Rail Transit 
(LRT) and Heavy Rail Transit (HRT) systems utilize electric propulsion.  LRT vehicles 
can, if necessary, operate on tracks in city streets with motor vehicle traffic. Light rail 
trains could also operate in mixed traffic through the Eisenhower Tunnel to avoid 
separate transit tunnel costs. 
 
High capacity HRT systems must operate only on exclusive rights-of-way due to their 
large vehicle size, long train lengths, their inability to brake and accelerate within motor 
vehicle tolerances, and (often) the presence of a ground mounted electric third (power) 
rail.  They do have many more options for power pick-up and automation than LRT 
systems but represent one of the highest costs per mile to construct. 
 
The use of Rail Transit vehicles on the I-70 Mountain corridor would be controversial 
since Rail Transit systems are designed for urban and metropolitan areas and are not 
currently operated in North America on lines as long and remote as this corridor.  
Although “Interurban” systems utilizing basic Rail Transit technology frequently operated 
for hundreds of miles in the first half of the 20th Century, there are no surviving 
examples in service today (the oft-cited South Shore line in Chicago was built as an 
Interurban but is currently operated as a FRA compliant railroad).  Although examples of 
long distance rail transit systems can be found in Europe, none are compliant with FRA 
vehicle safety requirements.  The use of this type of equipment would depend on 
whether the FRA considers the system “urban” or if a difficult-to-justify safety waiver 
could be obtained.   
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3a – Light Rail Transit 
 
This type of rail transit system is designed for medium capacity urban and suburban 
transportation.  It differs from Heavy Rail Transit by its ability to operate in mixed street 
traffic if desired.  These vehicles meet all highway operating standards for braking, 
acceleration, directional turn signals, and sight distances from the operators position.  
Usually, though, these systems are operated on either a reserved roadway median or 
an exclusive right-of-way.  Their flexibility to operate in many environments and lower 
initial costs than Heavy Rail Transit has made them the fastest growing rail transit mode 
in the nation, with over ten new systems being opened in the last twenty years. 
 
Although typically operated using a 600V-700V DC overhead wire, diesel propulsion 
and 3rd rail versions are also available.  Vehicles can utilize low level or high level 
boarding platforms and are ADA accessible.  Newer low-floor versions are also 
available to speed street level boarding. Vehicles are available from many suppliers.  
 
Light Rail Transit cars are usually 75 – 90 feet long and often operate in train lengths of 
one to five cars.  Train length is typically limited by the street block size when operating 
in mixed traffic, to avoid blocking intersections.  The vehicle width is smaller than 
Passenger Railroad systems (typically 8.5 feet) to be able to operate on roadways.   
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3b – Heavy Rail Transit  
 
This type of rail transit system is designed for high capacity urban and suburban 
transportation.  It differs from Light Rail Transit by its requirement for an exclusive right-
of-way.  These trains are too big and long to operate on highways and the operator 
cannot see nor brake sufficiently to deal with typical highway maneuvers.  Heavy Rail 
Transit vehicles are capable of high acceleration and are one of the few modes in this 
report with sufficient power to operate over the I-70 grades at full speed.  The PATCO 
system in Philadelphia currently operates over a 6% gradient on either side of the Ben 
Franklin Bridge.  The BART system in San Francisco uses high performance motors 
that will out-accelerate an automobile with a ten-car train.  . 
  
Although typically operated using a 600V-700V DC 3rd rail, diesel propulsion and 
overhead catenary versions are also available.  Vehicles utilize high level boarding 
platforms and are ADA accessible.  Stations are required for boarding and alighting.  
Vehicles are available from many suppliers.  
 
Heavy Rail Transit cars are usually 70 - 90 feet long and often operate in train lengths of 
two to twelve cars. The vehicle width is sometimes smaller than Passenger Railroad 
systems but cars can be built to their standards if desired  
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4 - PASSENGER RAILROADS 
 
Options to utilize Passenger Railroads in the I-70 Mountain corridor consist of two 
separate configurations.  In this report the term “Passenger Railroads” is defined to 
mean any conventional rail vehicle operating on track connected to the national railroad 
network.  These systems are regulated by the Federal Railroad Administration (FRA). 
 
Passenger Rail trains operate throughout the United States.  All of these systems share 
many similarities since they must comply with various construction standards and 
operating regulations promulgated by the FRA.  When operated between a major city 
and its suburbs the service is referred to as “Commuter Rail.”  When operated between 
major cities the service is referred to “Intercity Rail.”  Virtually all intercity trains in the 
United States are operated by Amtrak. 
 
Intercity trains are further subdivided into Short Haul and Long Haul service.  Short Haul 
trains are almost always day trains operating between cities less than 500 miles apart.  
Long Haul trains operate overnight and many travel across the entire country.  
Equipment configuration differs between Commuter Rail, Short Haul Intercity trains, and 
Long Haul Intercity trains.  Commuter Rail trains have fairly constricted seating 
designed for short trips.  Short Haul Intercity trains are more generous with seating 
space and usually provide food service.  Long Haul Intercity trains provide seating with 
leg rests and deep reclines for overnight trips as well as full dining car service, lounge 
cars, and sleeping room cars. 
 
A variant of Short Haul Intercity train service is High Speed Rail.  These trains operate 
at very high speeds (over 125 mph) for premium fares.  Only one system currently 
exists in the United States.  It is currently in service in between Washington, New York, 
and (soon) Boston.  Dozens of other states as also planning High Speed Rail systems, 
with California and the Midwest (centered on Chicago) in the most advanced state. High 
Speed Rail systems require a straight, flat trackbed to achieve their speed goals and 
attendant ride quality. 
 
Passenger Rail trains may be hauled by diesel locomotives or electric locomotives.  The 
trains may also be made up of multiple unit cars, each with their own diesel or electric 
traction motor(s).  Electric power can be delivered through overhead catenary wires or a 
third (power) rail.  Conventional railroad trains are limited to a maximum gradient of 
about 6%, although they are usually designed to operate with only a maximum of a 2% 
grade on most mainlines, with some exceptions.  These systems are very flexible, as 
they are able to operate on both new alignments as well as existing trackage shared 
with freight trains. 
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4a - Locomotive Hauled Trains  
 
This option would provide rail service using existing trackage from Denver Union 
Terminal to Golden and then over a new alignment to the I-70 corridor.  The new tracks 
would run parallel to I-70 to Dotsero and then rejoin existing trackage that leads to 
Glenwood Springs and Grand Junction.  The grades on this line would require use of a 
number of diesel locomotives to power each train in order to be able to traverse the 
grades in a reasonable period of time. 
 
Electric locomotives could also be utilized to mitigate the grade problem and help 
maintain air quality standards.  Overhead catenary would be necessary but could be 
designed to minimize visual impacts.  3rd rail systems could also be utilized but would 
require a completely separate, fenced right-of-way to avoid any dangers to trespassers 
and wildlife (although underrunning type 3rd rail is far less accessible than the exposed 
overrunning type.  Due to the distance, 25,000V AC overhead wire systems are the 
most efficient.  600-700V DC 3rd rail systems could also be used with frequent 
substations necessary along with a continuous high voltage feeder system. 
 
Passenger Rail trains can utilize either low level or high level boarding platforms and are 
ADA accessible.  Stations are required for boarding and alighting.  Locomotives and 
cars are available from many suppliers.  
 
Passenger Rail train cars are 85 feet long, 10.5 feet wide and can be operated in trains 
as long as 20 cars.  Cars can either be single deck (13.5 feet high) or double deck (16.2 
feet high)  
 
[Insert Amtrak train photos here – one single level, one double level] 
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4b – Multiple Unit Trains  
 
This option would provide rail service using existing trackage from Denver Union 
Terminal to Golden and then over a new alignment to the I-70 corridor.  The new tracks 
would run parallel to I-70 to Dotsero and then rejoin existing trackage that leads to 
Glenwood Springs and Grand Junction. 
 
Diesel powered and electric powered multiple unit trains could be used to provide 
service along this line.  Multiple unit trains have a power advantage in that every car has 
its own driving motors.  Overhead catenary would be necessary but could be designed 
to minimize visual impacts.  3rd rail systems could also be utilized but would require a 
completely separate, fenced right-of-way to avoid any dangers to trespassers and 
wildlife (although underrunning type 3rd rail is far less accessible than the exposed 
overrunning type).  Due to the distance, 25,000V AC overhead wire systems are the 
most efficient.  600-700V DC 3rd rail systems could also be used with frequent 
substations necessary along with a continuous high voltage feeder system. 
 
Passenger Rail multiple unit trains can utilize either low level or high level boarding 
platforms and are ADA accessible.  Stations are required for boarding and alighting.  
Multiple unit cars are available from many suppliers.  
 
Passenger Rail multiple unit train cars are 85 feet long, 10.5 feet wide and can be 
operated in trains as long as 20 cars.  Cars can either be single deck (13.5 feet high) or 
double deck (16.2 feet high)  

 
5 – ADVANCED GUIDEWAY SYSTEMS 
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For the over hundred years there have been only two realistic modes in use for ground 
transportation: railway and highway.  In the last twenty years research has been closing 
in on two types of magnetic levitation (maglev) systems that can be used for a new 
generation of high speed ground transportation.  In addition, an older mode primarily 
used for transit applications, the monorail, has been proposed in various forms for 
higher speed intercity service. 
 
These systems share a common attribute.  None has been operated in revenue service 
over a line anywhere near this length.  Implementation would require a significant 
construction cost risk, performance risk, and operating cost risk.  Costly development 
and testing would be necessary to even prove the concept and develop the design to 
meet current safety requirements.   
 
While a successful implementation of this technology would certainly be a major victory 
for these technology proponents, the costs and returns to the taxpayers would be 
questionable if other proven technology were able to meet the needs of the travelling 
public, most of whom don’t care how the vehicle is propelled.   
 
The major advantage of both the maglev and monorail technologies is speed.  Running 
times could be significantly shortened, but the infrastructure necessary to accomplish 
this time savings may mean significant new right-of-way acquisition.  Curve limitations 
will limit the use of the I-70 corridor for most high speed conventional rail, monorail, or 
maglev systems  
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5a - Monorail Systems  
 
The monorail concept utilizes a single elevated beam to carry a train over any ground 
based obstructions.  Vehicles can ride above the beam, hang from the beam, or run 
astride of the beam.  The concept has been in operation since the 1950s in amusement 
parks, downtown circulators, and airport AGT systems.  In Japan, some monorail 
systems are used between downtown areas and airports. 
 
Monorails are operated essentially as Heavy Rail Transit since they are grade 
separated and cannot run in mixed traffic.  They have most of the attributes and 
limitations of Heavy Rail Transit, but have not been proven in a corridor as long or as 
remote as the I-70 Mountain Corridor. 
 
A monorail system would need a circulation system at each end of the trip to provide 
reasonable access.  Propulsion for the trains is electric using either conventional electric 
traction motors or a proposed linear induction motor system.  Vehicles can be operated 
using rubber tires or steel wheels.   
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5b - Magnetic Levitation Systems  
 
Maglev systems have been under development since the 1960s.  Two types are being 
actively tested.  A German attraction based design where the magnets on the track are 
attracted to electromagnets on the car, which are used to levitate the car for high speed 
running.  Also a Japanese repulsion based design where the magnets on the track push 
the car away to levitate it in a trough for high speed running. 
 
The German design, which was being planned for a new line from Berlin to Hamburg, 
was recently defunded.  The Japanese design is still undergoing full scale testing in a 
section of the planned track built outside of Tokyo. 
 
Although both systems would be capable of operating in the I-70 Mountain Corridor, 
neither is sufficiently advanced to generate reliable cost and performance data. 



 

 

                                                                                         

 
                                                                                  

   Page 28 

 I-70 Mountain Corridor PEIS
Transit Alternatives

CONCLUSIONS AND RECOMMENDATIONS 
 
The I-70 Mountain Corridor presents a number of challenges to designers of transit 
alternatives.  The grades limit vehicle performance.  The curves limit speed.  The right-
of-way limits the width available for infrastructure.  The mountain vistas limit the choice 
of power systems.  The remoteness limits automation solutions.  A few choices do 
remain that show significant promise in helping alleviate congestion on the corridor. 
 
Of the Busway options, the best appears to be use of a hybrid electric bus (similar to 
those currently operating in Seattle) operating over a guided transitway.  A single peak 
lane would work, but would limit return speeds and performance.  A double lane would 
be ideal and fit within the existing highway median in most locations along the corridor. 
 
Of the Automated Guideway Transit options, none appears to be suitable for a long, 
remote corridor.  The prospect of being stranded in a vehicle breakdown without even 
an operator on-board presents too many negative scenarios. 
 
Of the Rail Transit options, an electric multiple unit train similar to those operated by 
BART in San Francisco and PATCO in New Jersey appears to have all of the necessary 
capabilities to operate successfully in the corridor.  The looming question of FRA 
regulatory jurisdiction and its affect on equipment design is currently open and one of 
significant concern. 
 
Of the Passenger Railroad options, the only equipment capable of operating in this 
corridor would be an Electric Multiple Unit train, which would have the horsepower, 
tractive effort, and adhesion necessary to operate at substantial speed on up to 6% 
grades.  It also has the advantage of being able to use existing railroad connections at 
Dotsero and Golden to continue operations beyond the I-70 Mountain Corridor and into 
Denver Union Terminal. 
 
Of the Advanced Guideway Systems, the two magnetic levitation systems require a 
much straighter right-of-way than is available in the I-70 Mountain Corridor without 
significant tunneling.  The aerial monorail approaches appear feasible, but would require 
a significant amount of testing and certification before they could be ready for 
implementation.  The uncertainty of the monorail’s final design parameters could delay 
upgrade work in the I-70 corridor while waiting for the results of testing to determine 
such items as the location of support piers and ground based facilities. 
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Of the existing systems it is recommended that further analysis be undertaken on the 
Hybrid Electric Guided Busway using 3rd rail equipped buses, the Rail Transit alternative 
using 3rd rail equipped electric multiple unit vehicles, and the Passenger Railroad option 
using 3rd rail electric multiple unit vehicles.  Of the promising systems, the monorail 
system should be investigated further. 
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