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Executive Summary 
 

Chittenden County is expected to grow and prosper over the course of the next 25 years.  
Population in the county is projected to increase by 44% and employment by 56%.  However, 
this development will have its price.  Traffic is projected to increase at a faster rate than either 
population or jobs, resulting in a 20% decline in average countywide travel speeds. The 
increased traffic will also mean greater congestion.  The amount of peak hour travel done in 
congested conditions is expected to increase from its current level of 5.5% to 25.8% in 2025. 

The Burlington-Essex corridor is an important transportation corridor in the county.  Currently, 
42% of trips made in the county begin or end in the corridor.  Travel conditions in the corridor 
are currently worse than those in the county as a whole, and are projected to worsen at a more 
rapid rate than those in the rest of the county.  Travel speeds today are less than half of the 
county average, and congested peak hour vehicle miles (VMT) are 9.7%, versus 5.5% 
countywide.  By 2025, average travel speeds in the corridor are projected to decline to 8.5 miles 
per hour, and congested peak hour VMT to increase to 35.9%. 

The Chittenden County MPO initiated the Burlington-Essex Alternatives Analysis to explore 
alternatives for addressing transportation problems in the corridor using a variety of 
transportation modes.  This report summarizes the analysis, conclusions and recommendations 
of that effort. 

ES-1 Recommendations 
 
Based on the evaluation performed for the Burlington-Essex Corridor Alternatives Analysis, it is 
clear that a single modal alternative does not address the transportation needs of the corridor 
and goals of the region.  A multimodal mix of improvements appears to present the best 
opportunity to improve transportation in the corridor.  These improvements have been evaluated 
preliminarily as part of this alternatives analysis.  Further work is needed in order to develop and 
refine each improvement to a level where the scope of the improvement is defined in detail, and 
the full costs and benefits are established.  Subsequent to that project development effort, 
engineering could proceed. 

ES-1.1 Transportation Systems Management 

The TSM improvements that were studied improved traffic operations to an acceptable level of 
service at all key intersections, with the exception of Five Corners.  It is recommended that 
these improvements be implemented.  Improvements include signalization of E. Spring St. at VT 
15, addition of a second left turn lane at Lime Kiln Road, and improvements to signal timing 
along  the length of the corridor. 

It is also recommended that fifteen-minute service in peak hours be implemented on CCTA 
Route #2, with close monitoring of ridership, on-time performance and costs, to further assess 
the viability of this alternative.   
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ES-1.2 Highway 

TSM-type highway improvements were not adequate to bring the critical intersection at Five 
Corners in Essex Junction to an acceptable level of service.  Preliminary analysis indicated that 
a roundabout has the potential to provide an excellent level of service for motor vehicles at that 
location.  However, a roundabout may present an unacceptable condition for bicycles and 
pedestrians.  Engineering and urban design efforts are needed to develop the roundabout 
concept to a level where the benefits and impacts can by fully evaluated.  If a roundabout is not 
found to be feasible or acceptable to the community, further analysis is required to develop a 
viable solution to traffic delays at Five Corners. 

The new highway facilities evaluated had benefits for the corridor in terms of additional access, 
and fairly evenly balanced impacts in terms of addition and subtraction of traffic.  They did not 
result in significant improvement in corridor-level highway operations.  Greater benefits could be 
obtained by implementing the TSM Alternatives.  However, this study did not evaluate the full 
potential benefits and costs of these new facilities in the regional context.  As these 
improvements—the Circumferential Highway, a full interchange at Exit 15, and a new road 
through Camp Johnson—originated from efforts outside this alternatives analysis, it is 
recommended that the concepts be developed further through separate analysis, such as the 
update of the Metropolitan Transportation Plan. 

ES-1.3 Bus 

Improvements to bus service have the potential to draw people from cars to public transit, and 
to create a transit-oriented mentality on the part of travelers.  In the evaluation, the bus system 
improvements resulted in only small increases in ridership, but they did have some impact.  Bus 
transit improvements were of two types: additional routes and express service.  The express 
bus operations that were evaluated did not generate sufficient ridership to offset the relatively 
high capital and operating costs that they entailed.   

It is recommended that the potential benefits of additional routes in the corridor be evaluated 
further, particularly local routes in the area of Susie Wilson Rd./Kellogg Rd., and around US 
2/US 7 north of I 89.   

If a commuter rail line is implemented in the corridor, bus feeder service will be critical to the 
success of the rail line.  Further work is needed to define the bus service that would best 
complement the rail line, and to ensure its financial viability. 

ES-1.4 Commuter Rail 

The Commuter Rail Alternative demonstrated an ability to attract travelers to rail, and to 
increase transit mode share.  The addition of service from Burlington to Essex has the effect of 
leveraging the investment in the Charlotte to Burlington line by increasing ridership beyond a 
straight passenger-per-additional-mile level.  This demonstrated value of extending a rail 
network may also apply to the various other regional rail connections that are under study, and 
which would be complemented by the Burlington-Essex line.   The addition of rail also expands 
the transportation options available in the corridor. 
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The costs for rail construction are moderately high, particularly for the half-hourly service 
scenario.  However, a preliminary assessment of the cost per new rider for the Commuter Rail 
Alternatives using FTA methodology indicates that the cost-effectiveness for both alternatives is 
within the range of New Starts projects recommended by FTA in recent years. 

As a major new element of transportation infrastructure, commuter rail has the potential to 
shape development in the corridor, and is likely to do so in ways that are compatible with 
regional goals. 

The Commuter Rail Alternative offers the potential to increase the capacity of the corridor far 
beyond what would be possible with highway improvements, although its projected impact on 
traffic operations is low due to the level of ridership.  Rail operations can move far more people 
per hour within a limited right of way than can be moved in autos, and with greater flexibility to 
meet fluctuating demand.  As such, an investment in rail may be seen as an investment in future 
capacity in the corridor. 

It is recommended that the Commuter Rail Alternative be developed further to refine the 
concept and to further assess its costs, benefits and impacts.  The development of the concept 
would be done within the context of the federal process for developing and evaluating new rail 
transit projects.  The next phase of development would entail: 

�� initial engineering assessments for rail, track, bridges, tunnels and grade crossings 
�� assessment of environmental impacts 
�� refinement of operating concepts 
�� definition of station locations 
�� refinement of multimodal feeder and access concepts (bus, auto, bicycles and 

pedestrians) 
�� development of plans for ownership or leasing of the right-of-way 
�� refinement of operating and capital costs 
�� development of a plan for financing capital and operating costs 

 
These efforts would lead up to potential federal approval to undertake preliminary engineering 
for the project.  (See Figure ES-1) 
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ES-1.5 Costs of Recommended Alternative 

The costs associated with the recommended alternative have been developed based on costs 
for each of the alternatives.  Estimated costs are shown in Table ES-1. 
 
Table ES-1 – Recommended Alternative Costs 
 

Cost Type Cost 
Capital Rail-Hourly Rail 1/2-Hourly 

TSM 500,000 500,000
Highway 750,000 750,000
Bus 900,000 900,000
Rail 25,700,000 67,000,000
Total $27,850,000 $69,150,000
   

Operating Rail-Hourly Rail 1/2-Hourly 
TSM Negligible Negligible 
Highway Negligible Negligible 
Bus 516,865 516,865
Rail 1,400,800 2,847,600
Total $1,917,665 $3,364,465
 
Those costs are based on the following assumptions: 

TSM – Capital costs are for intersection and signal improvements only.  Costs for 
bus-related aspects of the TSM improvement would be interim costs pending 
implementation of the rail service, and are not included.  Operating costs of the TSM 
intersection and signal improvements would be incidental to highway maintenance 
costs. 

��

��

��

��

Highway – Capital costs include a figure to cover potential improvements at Five 
Corners.  This is of necessity a very rough estimated, as the nature of the 
improvements has not been defined.  Maintenance costs would depend on the 
nature of the improvement. 

Bus – Capital costs include the purchase of vehicles for operation of the feeder 
service to the rail alternative.  These vehicles could conceivably be purchased early 
and used for the interim service described in the TSM alternative.  Operating costs 
reflect the cost of operating feeder service to the rail. 

Rail – Two sets of capital and operating costs are provided, reflecting the two 
operating scenarios.  Capital costs include all facility improvement, purchase of new 
trains, where appropriate, and stations.  Operating costs include the incremental cost 
of extending existing operations from Charlotte to IBM. 
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These costs are necessarily preliminary, and were developed with contingency allocations and 
order-of-magnitude figures to reflect the conceptual level at which the project currently stands.  
Operating and capital costs will be refined at each stage of the project through final design. 

ES-2 Study Introduction 
 
ES-2.1 Study Background 

The Burlington-Essex Corridor Alternatives Analysis is an evaluation of alternatives to address 
transportation problems which are projected to develop in the corridor between Burlington and 
Essex. 

Chittenden County has established regional transportation and land use goals.  These goals are 
embodied in two documents: 

�� Chittenden County Metropolitan Transportation Plan 
�� Regional land use plan  

 
Both of these plans are currently being updated.  It is anticipated that regional goals will remain 
reasonably consistent with previously adopted plans.  The goals established in the current plans 
have therefore been used in this study as the basis for development and evaluation of the 
alternatives. 

The region’s long term transportation plan articulates the goals and for developing 
transportation in Chittenden County.  The plan includes four goals, all of which have direct 
relevance to the Burlington-Essex Corridor Alternatives Analysis.  The four goals consist of: 

�� Project Selection and Participation - Establish the framework and guidelines to use 
when selecting projects.  Include measures to ensure that resources are used in the 
most cost-effective manner. 

�� Smarter Mobility - Ensure the mobility of people and goods by implementing transit 
capacity improvements.  Programs designed exclusively to increase highway capacity 
for single-occupant vehicles should be undertaken only when no better alternative can 
be found. 

�� Make the Land Use/Transportation Connection - Use investment in transportation 
infrastructure to improve the economic and environmental sustainability of the region 
by supporting growth centers (dense mixed-use developments). 

�� Be a Change Agent - Decrease automobile and truck dependency by offering 
sustainable transportation alternatives. 

 

The Regional Planning Commission’s policies fall into four policy areas: growth centers, primary 
support structures, secondary support structures, and the environment.  The policies associated 
with the primary support structures policy area, in particular, address transportation issues.   
These include: 
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�� The regional transportation system should establish the framework and guidelines for 
decision makers to use when selecting projects, programs and facilities that meet 
different and sometimes conflicting objectives.  This framework should include 
measures to ensure that limited financial resources are used in the most cost-effective 
manner. 

�� The regional transportation system should ensure the mobility of people and goods by 
implementing systematic maintenance programs, and transit capacity improvements.  
Congestion management programs should be used to increase highway capacity for 
single-occupancy vehicles only when no better alternative can be found. 

�� The regional transportation system should use investment in transportation 
infrastructure to improve the economic and environmental sustainability of the region 
by supporting existing and planned growth centers 

�� The regional transportation system should decrease automobile and truck dependency 
by offering sustainable transportation alternatives. 

 
The performance measures for the Burlington-Essex project were developed to evaluate the 
extent to which the alternatives solve the transportation problems in the corridor, that is to what 
extent the alternative really addresses the project need, and to ensure that the recommended 
alternative also is consistent with and supportive of the region’s goals.   

Over the past decade, a number of studies have been completed to address transportation 
issues in Chittenden County.  The studies, commissioned by VTrans, Chittenden County 
Metropolitan Planning Organization, and Chittenden County Transportation Authority, have 
explored improvements to transit and highways in Chittenden County.  These studies evaluated 
improvements to transportation facilities, services and financing, for highway, bus and rail transit 
and commuter rail modes.  The Burlington-Essex Corridor Alternatives Analysis builds on 
several of these studies, expanding on their findings and recommendations.  

At this time, there are several initiatives under way for potential expansions of rail passenger 
service in Vermont, and the possible relocation of the Burlington freight rail yard is under 
discussion.  It is important to recognize that the initiatives and any plans that result from them 
could include recommendations that would affect the Burlington-Essex corridor.  However, given 
that these initiatives are in process at various levels of development, it was not possible to take 
them into consideration at this time.   

ES-2.2 Corridor Definition 

The study corridor extends from central Burlington through Winooski to Essex Junction.  The 
corridor, illustrated in Figure ES-2, is centered on Vermont Highway 15, the highway that forms 
the transportation spine of the corridor.  It is bordered on the south by the Winooski River.  In 
the north the corridor is limited by the existing and proposed alignment of the Circumferential 
Highway.  The eastern edge of the corridor is VT 289, and the western border is Lake 
Champlain. 
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Downtown Burlington and Winooski, portions of Colchester and Essex, and Essex Junction, the 
University of Vermont campus, two Fletcher Allen Health Care Campuses, St. Michael’s 
College, and IBM are all located within the corridor.  The corridor also includes two significant 
special-use facilities:  the Camp Johnson military base and the Fairgrounds.  The corridor 
provides a critical east-west transportation spine which acts as an intraregional connector, 
linking some of Vermont’s most populated areas with its largest employers and institutions.  
Transportation facilities in the corridor include VT 15, segments of US 2 and US 7, a segment of 
VT 289, other State highways and local streets, Amtrak service to Essex Junction, and freight 
rail lines owned by the New England Central Railroad.  The corridor is served by bus services 
provided by the Chittenden County Transportation Authority. 

The corridor is critical to the county’s social and economic health, as it includes nearly half of 
the population of Chittenden County, and a similar portion of the county’s jobs. 

ES-3 Purpose and Need for Study 
 
ES-3.1 Growth in Population and Employment 

Chittenden County had a population in 1990 of 148,295, an increase of 32,760 over its 1980 
population.  The population is projected to increase by an additional 44% by 2025.  Jobs within 
the county are projected to increase by 53%, by 2025.  Traffic and related congestion is 
expected to increase at a rate greater than the increase in population and employment.  This 
will result in delays and unacceptable travel conditions in much of the corridor.  

The Chittenden County Regional Planning Commission has identified three distinct 
demographic areas within the region.  The study corridor encompasses much of two of the sub-
regions: 

�� Sub-region 1 – Burlington, South Burlington, Winooski 
�� Sub-region 2 – Colchester, Essex, Essex Junction, Williston 

 
While these two sub-regions do not directly coincide with the corridor, between the two, they do 
incorporate the corridor and trends in the two sub-regions are indicative of the corridor’s future 
conditions.  These two sub-regions are quite distinct with respect to population and density.  
Sub-region 1 is viewed as the “urban core” of Chittenden County.  It has a population in excess 
of 61,000, over 40% of the county’s population.  Population density is 2,145 residents per 
square mile.  This density contrasts with that of sub-region 2, where there are 397 residents per 
square mile.  Despite this lower density, sub-region 2 contains over 43,000 residents.  The two 
sub-regions combined are home to 104,000 of the county’s 148,00 residents.  

Growth patterns also differ between the two corridors.  Preliminary data from the 2000 census 
indicate that the population in Burlington and Winooski will, at best, have remained stable 
between 1990 and 2000.  Essex, however, has grown by 13%, an increase of approximately 
2,125 residents.  Colchester has grown by about 15%, approximately 2,250 people. 

According to a report commissioned by the Chittenden County Regional Planning Commission 
(RPC) and the Metropolitan Planning Organization (MPO), nearly 62% of the jobs in northwest 
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Vermont are located in Burlington and surrounding towns1.  The RPC has identified a trend for 
jobs to become more centralized in the region’s core, while residences become more dispersed.  
The region’s goals would favor centralization of both housing and employment.  This trend has 
important implications for transportation demand in the study area.  The corridor is likely to see 
more jobs and a slower rate of housing growth, resulting in more commuting into the corridor. 

Both jobs and population in the corridor will increase, but in slightly different proportions than for 
the county as a whole.  The CCMPO/RPC report indicates that the population in the corridor is 
likely to increase at a lower rate than the county as a whole, as much of the corridor is already 
well developed and fairly densely populated.  On the other hand, jobs will remain centered in the 
urban core of the county, and jobs in the corridor will increase at a greater rate than the county 
as a whole. 

ES-3.2 Changing Travel Conditions 

The projected increase in population and employment in the corridor clearly will entail an 
increase in travel, as well.  In addition, for the last several decades throughout the country 
individuals have been making more trips each day.  This increased trip-making, when combined 
with population increases, compounds the demand on transportation facilities.  In the 
Burlington-Essex Corridor, while population is projected to increase by less than 44% by 2025, 
daily person trips are projected to increase by about 70%.  It is expected that 95% of these trips 
will be made by automobile.  As a consequence, average travel speed will decrease from its 
current level of about 15.6 miles per hour to 8.5 miles per hour.  People are expected to shorten 
their trips to avoid congestion, and those shorter trips will take longer to make. 

Within the corridor, VT 15 will be required to carry most of the new trips.  Key intersections on 
the highway will be unable to handle the additional traffic, leading to unacceptable levels of 
service.  Widening of VT 15 and/or creation of larger intersections or interchanges at these key 
locations would have severe impacts on the environment, land use and community character.  
VT 15 runs through the heart of two local communities, Winooski and Essex Junction, and is 
closely bordered in both towns by historic structures that establish the character of those 
communities.  Businesses and residences are located close to the highway for virtually its entire 
length.  These homes and businesses could be displaced or their access limited, if the highway 
were widened.  Widening of the highway could also affect protected parkland and at least one 
cemetery, in addition to numerous historic structures.  Due in part to these constraints on 
expansion of VT 15, there is a need to explore other transportation options in the corridor. 

Traffic congestion in the corridor has had impacts beyond VT 15.  Neighborhoods bordering the 
corridor have experienced increases in traffic on residential streets as people seek shortcuts to 
avoid problem locations.  Transit operations have also been affected.  The Chittenden County 
Transportation Authority operates bus service on several routes in the corridor.  The primary 
route serving the Burlington-Essex Corridor is the #2 Essex route.  It runs every half-hour from 
Cherry Street in Burlington to the Amtrak Station in Essex Junction.  This route has daily 
ridership among the highest in the CCTA system.  However, ridership has been falling on the 
route over the past several years, while the CCTA system as a whole has had an increase in 
ridership.  This drop in ridership may be due to slower travel speeds on the bus route.  
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Congestion in the corridor has forced CCTA to add buses to the route in order to maintain 
schedules. 

ES-4 Study Process 
 
Federal funding has been designated for potential rail passenger service in the corridor.  If the 
preferred alternative includes an investment in fixed-guideway transit (rail transit or bus service 
operating in an exclusive right-of-way), a federally mandated process of evaluation must be 
followed to obtain use of the designated funds. Projects wishing to use FTA Section 5309 (New 
Rail Starts) funds compete for federal funding, even when funds have been designated in 
legislation, as is the case for a potential Burlington-Essex rail line.  An FTA recommendation is 
forwarded to Congress for each project for use in the appropriations process.  Project evaluation 
is an ongoing process. As proposed New Starts proceed through the project development 
process, the estimates of costs, benefits, and impacts are refined.  

The Burlington-Essex Corridor Alternatives Analysis is being carried out using an approach in 
keeping with established transportation planning practice and federal requirements.  The 
approach for the initial phase of work includes the following key steps: 

�� Identification of the transportation problem 
�� Development of alternatives to address the problem 
�� Evaluation of the alternatives 
�� Recommendation of a preferred alternative 

 
In keeping with federal requirements and good planning practice, low-cost alternatives have 
been explored in addition to major additions to the transportation system, and the alternatives 
include a range of transportation modes.  Alternatives are evaluated to assess their 
performance with respect to transportation performance, cost, initial screening of environmental 
impacts and land use impacts.  Public comment was solicited.  The study will ultimately result in 
selection of a preferred transportation alternative by the CCMPO Board. 

Future steps will entail analysis and development of the preferred alternative, including: 

�� Environmental assessment 
�� Refinement of the scope of the preferred alternative 
�� Finance plan 
�� Preliminary engineering 
�� Final design 
�� Construction 

 
The performance measures established for the Burlington-Essex Alternatives Analysis project 
were developed to evaluate the project alternatives from a number of standpoints, in keeping 
with the federal New Starts evaluation process.  In addition, measures need to address local 
adopted plans and use readily available data and existing models. 

The performance measures for the Burlington-Essex project fall into four categories: 
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�� Mobility – measures in this category assess transportation impacts of the alternatives, 
and also the extent to which the alternatives improve people’s ability to get from one 
location to another  

�� Operating efficiency, cost effectiveness – measures in this category address 
transportation impacts, as well as the costs of the alternatives to users, non-users and 
operators 

�� Environment – measures in this category address the impacts of the various 
alternatives on the natural and built environment, based on a preliminary screening 

�� Land use – measures in this category address the impacts of the alternatives on land 
use in the corridor 

 
A key item of discussion early in the study was whether the various measures should given 
weights, so that during the analysis process certain measures would have a greater importance 
than others, and a weighted evaluation score could be assigned to each alternative.  It was 
generally agreed that it was the prerogative of the MPO Board to weigh the priority of the 
various  measures by which the alternatives were evaluated, and to select a preferred 
alternative based on their interpretation of the policy implications of the alternatives analysis, of 
which the measures are an important element.   

ES-5 Alternatives 
 
Alternatives studies for the Burlington-Essex Corridor Alternatives Analysis included: 

�� No-Build 
�� Transportation Systems Management 
�� Highway 
�� Express bus 
�� Commuter Rail 
 

ES-5.1 No-Build 

The No-Build Alternative is sometimes referred to in studies of this kind as the “Do-Nothing” 
alternative.  As such, it indicates the conditions and costs as they would be if no action were 
taken to improve the transportation network.  The No-Build Alternative is used as the 
benchmark against which to compare the costs and performance of the other alternatives, as it 
provides a measure of the benefits and costs of each alternative over a base condition of no 
improvements or additional costs.  

A Definition 

The No-Build Alternative includes the existing highway and transit system, as it is today, and 
takes into account all programmed roadway improvements and land use changes, identified 
prior to May 2001.  The No-Build Alternative roadway improvements include all projects that 
were included in the Chittenden County Transportation Improvement Plan (TIP) at that time.  
These projects include the following major projects: 
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�� Construction of Segments A and B of the Chittenden County Circumferential Highway, 
extending VT 289 southerly, from where it currently ends at VT 117, to Interstate 89. 

�� Completion of the Southern Connector. 
�� Improvements to Shelburne Road (US Route 7). 
�� Improvements to Kennedy Drive. 

 
The alternative includes the existing commuter rail service from Charlotte to Burlington.  It is an 
existing transportation service which is carrying riders daily, and in which the Federal Transit 
Administration and the State of Vermont have invested capital funds.  It was included in the No-
Build Alternative although this service is currently operating as a three-year demonstration 
project and could be terminated prior to 2025.  The commuter rail line in this alternative includes 
a station in South Burlington, in addition to existing stations is Charlotte, Shelburne and 
Burlington. 

The No Build Alternative is illustrated in Figure ES-2 

B Transportation Performance 

The transportation performance of the No-Build Alternative reflects the projected travel 
conditions in Chittenden County and in the Burlington-Essex corridor if no action is taken to 
improve conditions.  Countywide, daily person trips are projected to increase by 60%, from 
675,700 trips per day to 1,079,600 between 2000 and 2025.  Vehicle miles of travel (VMT) per 
day will increase by about 52% during that period.  The lower rate of increase in VMT than in 
trips points to a shortening in average trip length.  Such a reduction in trip length is usually a 
result of people deciding to make shorter trips when faced with an unacceptable level of 
congestion.  Despite shorter trips, the average time required to make a trip is expected to 
increase countywide.  Congested peak hour VMT, the number of miles traveled during the peak 
hour on highways operating at an unacceptable level of service, is expected to increase from 
5.5% in 2000 to 25.8% county-wide.  The corridor will see an even greater increase in trips, in 
the range of 67% to 71%.  VMT will increase by about 73% and congested peak hour VMT will 
jump from its current rate of 9.7% to 35.9%. 

Auto travel will continue to dominate in Chittenden County.  There will be little change in the 
auto mode share, which currently stands at 95% of daily person trips.  The other modes—walk 
and transit—will also remain at about the same relative level of use, although the number of 
trips will increase.  One expected change is a shift from bus to rail among transit users.  Transit 
currently accounts for 0.82% of trips in Chittenden County, with 97% of trips being made by bus.  
In 2025, transit is expected to account for 0.83% of trips, about 9000 of the 1,079,600 daily trips.  
The split between rail and transit will shift significantly, however, with rail use jumping from its 
current level of 3% of transit trips to 13% of transit rides. 

Within the Burlington-Essex corridor, a slightly higher transit mode share currently prevails than 
is found in the county as a whole because of the intense concentration of transit in this area and 
the lack of bus service in many areas of the county.  This trend of higher transit use is projected 
to continue under the No Build Alternative.  Transit use currently stands at 0.85% for trips with 
one end in the corridor, and at 1.81% for trips that begin and end in the corridor.  In 2025, the 
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transit mode share is projected to increase to 1.17% for trips with one end in the corridor, but to 
drop to 1.51% for trips that originate and end in the corridor. 

An analysis of the major intersections along VT 15 within the corridor indicates that by 2025, 
under the No Build Alternative three key intersections will operate at an unacceptable level of 
service (F), and two others will operate at undesirable levels of service (D or E).  Intersections 
on VT 15 with unacceptable levels of service are US2/US 7 in Winooski, E. Spring Street in 
Winooski, and Five Corners in Essex Junction. 

ES-5.2 Transportation Systems Management Alternative 

A Definition 

The Transportation Systems Management (TSM) Alternative reflects a federal priority on 
evaluating low-cost transportation solutions that can be implemented fairly quickly.  The TSM 
Alternative for the Burlington-Essex Corridor includes: 

�� An evaluation of potential improvements at all major intersections, including signal 
timing and synchronization and additional turn lanes 

�� More frequent bus service on the current linehaul route (CCTA Route #2) 
�� Two new bus routes providing local service to residential and employment corridors in 

Winooski and Colchester.   
 

B Transportation Performance 

The TSM Alternative was found to improve traffic operations at key intersections on VT 15.  
Signalization of the intersection of E. Spring Street in Winooski brought the level of service at 
that location from F to B.  Addition of a second exclusive left turn lane at Lime Kiln Road raised 
the level of service at that location from E to D.  Corridor traffic operations also benefited from 
traffic signal improvements, including timing adjustments and interconnection. 

The increased transit service did not result in a significant increase in transit ridership. 

C Environmental Impacts 

The TSM Alternative would have few environmental impacts, which would be limited primarily to 
air quality, where increased travel speeds and less delay at traffic signals could potentially offset 
the increased emissions caused by additional buses. 

D Land use impacts 

No land use impacts are anticipated. 

E Cost 

The cost of the Transportation Systems Management Alternative includes the capital cost of 
improvements identified above, operating costs for those improvements, capital costs 
associated with increased bus service (purchase of new buses), and operating costs for the 
additional bus service.  Capital costs are estimated at $500,000 for the highway improvements, 
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and $1,300,000 for purchase of buses.  Operating costs are estimated at $500,000 per year, for 
operation of the buses.  A portion of the operating cost would be offset by transit fares. 

ES-5.3 Highway 

A Definition 

The Highway Alternative for the Burlington to Essex Junction Corridor Alternatives Analysis will 
consist of two types of improvements to the study area’s transportation system: highway and 
arterial improvements. The highway improvements include the construction of Segments G 
through J of the Chittenden County Circumferential Highway (CCCH) VT 289, and completion of 
the expressway interchange at VT 15/I 89, to provide full four-way access and egress on the 
highway.  The arterial improvements include feasible improvements to VT 15 within the study 
area as developed for the TSM Alternative, as well as construction of a second westbound lane 
on VT 15, between Five Corners and the Fairgrounds.  The alternative also includes 
construction of a new road through Camp Johnson from Hercules Road to VT 15 in the vicinity 
of Lime Kiln Road.   

The interchange construction and the new Camp Johnson road were developed as a result of 
other studies under way in Chittenden County.  They were included in the package of highway 
improvements evaluated for this alternative.  For these facilities and for the Circumferential 
Highway, impacts on corridor traffic operations were evaluated.  However, the ultimate benefits 
of these facilities for regional traffic operations were not addressed as part of this study. 

The Highway Alternative also includes an increase in the frequency of bus service on Route #2, 
from half-hourly service in peak periods, to service every 15 minutes. 

The Highway Alternative is illustrated in Figure ES-3. 

B Transportation Performance 

The countywide impacts of the Highway Alternative are a slight increase in VMT (less than 1%), 
and a slight increase in transit trips and transit mode share.  The transit mode share rises from 
0.83% to 0.85%.  Congested peak hour VMT decreases by 1%.  Travel speeds rise slightly 
because of the reduction in congestion, and as a consequence, travel time and hours of delay 
decline.   

A key component of the Highway Alternative is the completion of the Circumferential Highway.  
This major new facility will add considerable capacity for east-west travel in the county.  It will 
provide connections to I-89 and to the existing segments of the Circumferential Highway (VT 
289) and those assumed as part of the No-Build Alternative.  The most highly used segment, 
running from I-89 west to VT 127, is expected to carry about 2000 cars in the peak hour each 
day.  The Circumferential Highway is expected to draw some traffic from VT 15 in the study 
corridor. 

For trips in the corridor, the number of vehicle trips declines, but the VMT is projected to rise by 
8%.  The rise in VMT is experienced on highways, rather than arterials or local streets, where 
VMT is projected to decrease slightly.  Despite this sharp rise in total VMT, congested peak 
hour VMT is expected to decline in the corridor, from 36% to 30%.  Transit mode share 
increases slightly (less than 0.1%). 
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Key aspects of the performance of the Highway Alternative are summarized below: 

�� The highway segments of VT 15 are projected to operate at an acceptable level of 
service.  Completion of the Circumferential Highway is projected to decrease traffic 
volumes on the road.  However, the new connections to VT 15 included in the 
alternative are projected to increase traffic on VT 15.  As a result, there is little change 
in the total traffic volume on the road. 

�� Traffic operations would not be significantly improved by widening VT 15 between Five 
Corners and the Fairgrounds. 

�� The intersection improvements evaluated in the analysis provide an acceptable level of 
service to the intersections on VT 15 west of West St., bringing that portion of the 
highway to an overall acceptable level of service.  (Evaluation of the Highway 
Alternative without the TSM improvements on VT 15 indicates three intersections 
failing to provide acceptable levels of service). 

�� The new facilities included in the Highway Alternative (completion of the 
Circumferential Highway, a new road through Camp Johnson to connect with US 2/7 
and construction of a full interchange at I-89 in Winooski) provide connections in the 
transportation network which improve accessibility in the corridor and in areas 
bordering the corridor. 

�� Traffic operations at Five Corners are currently at an unacceptable level of service, 
with the levels of traffic and pedestrians using that intersection in 2001.  Traffic 
volumes will increase between now and 2025, and with construction of the 
Circumferential Highway, more traffic is projected to use VT 2A between Five Corners 
and VT 289.  A solution is required to bring this critical intersection to an acceptable 
level of service.  Based on the evaluation, traditional traffic engineering approaches 
are insufficient to enable the complicated intersection to handle the volumes of vehicle 
and pedestrian traffic.  A preliminary assessment indicates that a roundabout has the 
potential to bring traffic operations not only to an acceptable level of service, but to a 
Level of Service A, the highest rating available.  However, a roundabout has the 
potential to make the intersection difficult to use for the large volume of pedestrians 
and bicyclists who are projected to cross it.  Further study is recommended. 

 
C Environmental Impacts 

Based on an initial screening, the Highway Alternative would have some significant 
environmental impacts.  Areas of significant impact include wetlands, floodplains and land use, 
all due to construction in areas where there currently is no transportation facility.  Areas of minor 
impact are water resources, noise and vibration, endangered species, and cultural resources.  It 
would affect over 120 acres of prime agricultural soil or active farmland. 

D Land Use Impacts 

The Highway Alternative has the potential to promote development in areas outside the growth 
centers established by the Regional Planning Commission, by providing new access to sparsely 
developed areas north of the VT 15 corridor.  This alternative would also result in displacement 
of over 20 residences, 8 businesses and impacts on numerous others, and would have impact 
on the historic district in Essex Junction. 

  

August 31, 2001 Executive Summary ES-17 

 



Burlington-Essex Alternatives Analysis  

 
 
E Cost 

Capital costs for the Highway Alternative are projected to be approximately $70 million.  This 
includes the right-of-way acquisition and construction costs for the Circumferential Highway 
segments and the other new facilities, as well as the intersection improvements.  This cost does 
not include improvements at Five Corners.  Also included in the capital cost is the purchase of 
additional buses for the increased bus service in the corridor. 

ES-5.4 Commuter Rail 

A Definition 

The Commuter Rail Alternative includes upgrade of the existing freight rail alignment between 
Burlington and the IBM plant in Essex Junction to Class 3 track for passenger service.  The 
service is assumed to be an extension of the existing commuter rail service from Charlotte to 
Burlington.  The alternative includes stations at or near Burlington Union Station, central 
Winooski, Fanny Allen Health Care, Fairgrounds, central Essex Junction, and IBM.  The 
alternative includes bus feeder routes to three stations (Essex Junction, Fairgrounds and 
Winooski) in addition to current CCTA transit service.  The alternative is illustrated in Figure ES-
4. 

The alternative includes two operating scenarios and two potential track alignments and station 
locations in Essex Junction.  The operating scenarios include one scenario with hourly service 
and a second scenario with service every half-hour.  As with the current Champlain Flyer 
service, there would a break in passenger service during the mid-day to allow for freight train 
movements.  The two scenarios result in different ridership, but more importantly, the more 
frequent service results in a much greater requirement for physical improvements on the line, as 
well as a need for more cars and more train crews.  Physical improvements on the line for either 
alternative include rehabilitation as necessary of track, ties, track bed, and bridges; upgrade of 
all grade crossings, including warning lights; repairs to the tunnel; and new track at the electric 
plant to permit delivery of woodchips by freight trains without interference with passenger 
service.  

In addition to these improvements, the half-hourly service scenario would require installation of 
a signal system for train operations.  The existing freight line is not signalized, and could safely 
be used for hourly passenger operations without signals.  However, half-hourly service would 
result in too many trains operating on the line simultaneously for safe operations without signals.  
In addition to the signal system, the half-hourly service would require: 

�� Three passing sidings instead of the single siding required for hourly service 
�� Purchase of 3 new locomotives and 3 new cab cars 
�� Construction of new storage track in the yard 
�� Use of twice as many train crews 

 
The differences between the two alternatives are summarized in Figure ES-5. 
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The two potential station locations in Essex Junction are related to both urban development 
goals and rail operations needs.  One station location is the current Amtrak station site.  This 
station is served by Amtrak trains running north and south through Vermont.  Initial plans were 
being developed for a multimodal center at this location.  Further efforts are on hold to permit 
coordination with the next phase of this project.  The second location is a triangle of land 
bounded by rail track south of the current station location.  This second location presents 
operational advantages for the commuter rail line, and could be used by Amtrak, as well.  This 
location within the rail “wye” would eliminate the need for complex and time-consuming 
maneuvers that are required to shift the train from the east-west New England Central line to 
serve the Amtrak station location.   

B Transportation Performance 

The transportation performance of the rail line was evaluated for four scenarios: hourly and half-
hourly service, serving all stations between Charlotte and IBM, with two alternatives for the 
location of the Essex Junction station.  Not surprisingly, ridership was higher on the scenario 
with the more frequent service.  The Amtrak station location drew fewer riders than the station 
located in the wye, however this difference between the two station locations may be due more 
to the characteristics of the model used to forecast the ridership than to actual potential 
conditions.   

The No-Build Alternative included rail ridership for the existing commuter rail service from 
Charlotte to Burlington.  This ridership is projected to increase to 1170 riders per day in 2025.  
Addition of commuter rail service from Burlington to Essex Junction would increase that 
ridership further.  Rail ridership ranges from 3650 to 4570 riders per day. This is an increase of 
2480 to 3400 riders per day over the No-Build Alternative.  Transit mode share does not 
increase as significantly.  For trips within the corridor, the increase is between 0.3% and 0.5%.  
Bus ridership drops under all of the rail scenarios, indicating that some bus riders would shift to 
rail, if that alternative were available.  However, projections also indicate that a number of rail 
riders would use buses to reach the train.  The actual increase in transit riders under the rail 
scenarios ranges from 1290 to 2390 riders per day.   

Stations in the Burlington-Essex corridor are expected to draw more riders than stations on the 
current rail line between Charlotte and Burlington.  The Winooski station is projected to have as 
much demand as the Burlington station, and the stations at Essex Junction and Camp 
Johnson/Fanny Allen also show strong demand. 

 Most passengers are expected to walk to their stations.  Walking is the dominant mode of 
access for all stations in the corridor, with the exception of Winooski and Essex Junction.  At 
these stations, 40% to 60% of riders are projected to arrive by bus.  Although parking facilities 
were included at all of the stations in the corridor with the exception of Burlington, auto is not 
projected to be an important mode of access at any of the stations in the corridor.  This is in 
contrast to the stations on the existing rail line, where auto is projected to be the dominant mode 
of access for all stations except for South Burlington and Burlington.  This is due to the denser 
development surrounding the stations in the Burlington-Essex corridor, and to the bus service 
that would serve all of the stations with the exception of IBM. 
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C Environmental Impacts 

The two rail scenarios are expected to have minor environmental impacts, with the half-hourly 
service scenarios creating more impacts, due to the more frequent service and the greater need 
for construction.  Minor impacts are anticipated for land use, wetlands, floodplains, noise and 
vibration, endangered species, and cultural resources.   

D Land use impacts 

The rail alternatives have the potential for land use impacts of two types.  Rail facilities have a 
demonstrated history of promoting more dense land use around stations and along the rail line.  
In addition, construction of stations at the five locations included in the assumption will require 
acquisition of land, displacement of several homes and businesses, and a change in land use in 
each of the areas.  The change in land use is compatible with the county’s established growth 
center policies, and has the potential to encourage development that would further promote 
those policies. 

E Cost 

The two operating scenarios result in significantly different capital and operating costs.  The 
capital cost of the hourly service alternative is estimated at $23 million, excluding stations.  This 
cost includes all infrastructure improvements, as well as the purchase of buses to operate 
feeder bus service.  The half-hourly service scenario is estimated to cost $62.5 million, 
excluding stations.  The cost of stations would be in addition to these costs, and is projected to 
range from $3.6 million to $5.4 million, depending on the type and location of the facilities. 

Operating costs for the hourly service are estimated at $1.9 million annually, while the half-
hourly service would cost $3.5 million annually.  These costs include operation of rail service 
from Charlotte to Essex Junction, as well as operation of feeder bus service. 

ES-5.5 Express Bus 

A Definition 

The Express Bus Alternative will use traditional transit buses running in existing highway right of 
way, and make limited stops at park-and-ride lots and at bus stops serving major traffic 
generators. The bus stops will be more developed than traditional bus stops, with pullout areas, 
shelters, benches, lighting and other amenities.  The route will be served by a network of feeder 
buses that will collect and distribute riders on local routes serving residential and employment 
areas.  Two express routes are included in the alternative.  The first express bus route will 
operate generally along VT 15 between central Burlington and Essex, with limited stops at 
designated locations along the route.  These stops will serve major traffic generators and central 
transfer points between transportation modes, including Chittenden County Transportation 
Authority (CCTA) bus routes, feeder routes, Amtrak, and park-and-ride.   From Essex Junction, 
the route would use VT 117 and VT 289 to make a loop east and north of Essex Junction, 
returning to VT 15 via Susie Wilson Rd.  Three park-and-ride lots would be served east of Essex 
Junction at interchanges on VT 289.  A second route will operate between Essex Junction and 
Burlington via VT 289/I 89, serving the park-and-ride lots before proceeding non-stop to 
Burlington.  The express bus routes were assumed to operate during peak periods on fifteen-
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minute headways.  It is assumed that normal fixed-route service would be provided on the 
current #2 Essex route during off-peak periods. 

Five feeder bus routes are proposed to serve the express route, two to the Champlain Mill stop, 
one to the Susie Wilson Rd. stop, and two to the Essex Junction stop. 

The Express Bus Alternative is shown in Figure ES-6. 

B Transportation Performance 

The Express Bus Alternative was projected to increase bus ridership by about 300 people per 
day.  For trips with an origin or destination in the corridor, bus ridership was projected at 5490, 
compared to 5210 in the No-Build Alternative.  Transit mode share would rise from 1.17% to 
1.22%.  VMT for this alternative would be higher than the No-Build Alternative, comparable to 
the Rail Alternatives, and far lower than the Highway Alternative.  The rate of congested peak 
hour VMT would be slightly lower than the No-Build Alternative, and comparable to the Rail, but 
higher than the Highway Alternative.   

C Environmental Impacts 

The only anticipated environmental impacts associated with the Express Bus could be a slight 
increase in emissions due to increased bus operations. 

D Land use impacts 

The Express Bus Alternative has little likelihood of impacting land use, as the Alternative entails 
an increase in operations in an existing facility, and is projected to generate a fairly low level of 
daily use.  Bus services operating on existing roads do not have a history of affecting land use, 
as they are viewed as impermanent. 

E Cost 

Capital costs associated with the Express Bus Alternative are projected at $5.4 million.  Of that 
total, $4.4 million is for the purchase of buses.  The remainder of the cost is for construction of 
park-and-rides and turnouts with passenger amenities.  Operating costs are estimated to be 
$1.45 million per year. 
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ES-6  Comparative Analysis 
 
ES-6.1 Transportation Performance 

Alternatives evaluated have the potential to improve transportation operations in the corridor, 
although no single alternative addresses all of the needs.  Changes to transportation modes and 
operations in the corridor would have little effect on countywide transportation trends.   

There is little change in countywide transportation performance among the various alternatives.  
There is also little change in the mode split within the corridor.  Auto trips with both trip ends 
within the corridor range from 451,000 for the half-hourly rail alternative to 463,000 per day for 
the bus alternative.  Transit mode share ranges from 1.2% for the No-Build, Bus and Highway 
Alternatives, to 1.6% for the half-hourly rail alternative.  Daily trips and mode split for the corridor 
are summarized in Figure ES-7. 

Access is a transportation factor that varies among the alternatives.  An evaluation of the 
access provided to housing and employment indicates that the bus and rail alternatives provide 
better access to these trip origins and destinations than does the Highway Alternative.  As 
shown in Figure ES-8, the transit alternatives provide better access for the population as a 
whole, and for low income and elderly populations.  Employment access is similarly enhanced 
by the transit options, as shown in Figure ES-9. 

The Highway and Commuter Rail Alternatives improve transportation connectivity in the 
corridor, countywide and regionwide by providing new transportation facilities that can connect 
with the greater transportation network.  They also increase the transportation capacity of the 
corridor.  However, the increase in the capacity of the corridor achieved by the Highway 
Alternative is somewhat misleading, as the major new facility, the Circumferential Highway, lies 
on the border of the corridor, and does little to improve traffic operations for most trips in the 
corridor.  There is little that can be done beyond the proposed TSM improvements to increase 
the capacity of VT 15 itself to carry more vehicles, without significant undesirable impacts.  
However, by improving upon existing rail infrastructure, the rail alternative provides the 
opportunity for a major increase in the capacity to move people along the existing rail right-of-
way directly adjacent to VT 15, with minimal impacts. 

ES-6.2 Environmental Impacts 

The most significant environmental impacts are associated with the Highway Alternative, due to 
the construction of a major new facility on land currently used for other purposes.  
Environmental impacts are summarized in Figure ES-10. 
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ES-6.3 Land Use Impacts 

The Highway and Commuter Rail Alternatives have the potential to change land use in the 
corridor and in the county, through construction of major new facilities.  As with access to 
housing and jobs, the Commuter Rail Alternative has the best potential to serve existing and 
future concentrations of population in established growth centers, and to promote development 
in those centers.  The Highway Alternative serves established centers in Burlington and along 
VT 15, but also includes the Circumferential Highway, which serves generally undeveloped 
areas.  Nationally, construction of highways in such areas has been shown to encourage 
development in sparsely developed areas around the highways’ access nodes.  Municipalities in 
Chittenden County are working to reduce the potential for that type of development through land 
conservation and local land use planning, regulations, and infrastructure investments that 
encourage higher density, mixed-use development.  The Express Bus Alternative is unlikely to 
affect land use. 

Station sitings for the Commuter Rail Alternative also have the potential to enhance local 
development initiatives. 

ES-6.4 Costs 

The costs of the various alternatives are summarized in Table ES-2.  The highest capital costs 
are associated with the Highway Alternative and the half-hour rail scenario.  The Highway and 
Rail Alternatives also have the higher operating costs.  A summary of the Recommended Costs 
are presented in Table ES-1. 

Table ES-2 - Costs of Alternatives 
 

Cost 
Type 

No-
Build TSM Bus Hwy Rail 

1 Hour 
Rail 

½ Hour 
Capital NA $1,805,000 $5,435,400 $70,455,000 $26,600,000 $67,900,000
Operating NA $516,865 $1,447,685 $671,230 $1,917,665 $3,364,465
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Chapter 1 Introduction 
1.1 Introduction 
 
The Chittenden County Metropolitan Planning Organization (CCMPO) has initiated a multi-
phase project to evaluate and implement transportation improvements in a corridor running 
from Burlington to Essex Junction.  The corridor extends from downtown Burlington to Sand 
Hill Road in Essex, and is bisected for most of its distance by Vermont Highway (VT) 15.   

This report documents the process and results of the first phase of work, in which 
transportation issues were defined, alternatives for addressing them were developed and 
evaluated, public input was sought, and a package of alternatives was recommended for 
further evaluation. 

Future phases of the project will include further development of recommended alternatives, 
including evaluation of environmental and other impacts; development of a financing plan; 
development of a management plan; public participation; engineering; construction; and 
operations start-up. 

Chapter 1 of the report discusses the context in which the study was conducted.  The 
purpose and need for the study is presented in Chapter 2, with details regarding the 
changes that are projected in employment, population, land use and travel in the region and 
the corridor in coming years.  The study approach is discussed in Chapter 3, including the 
measures used to evaluate the various alternatives and the federal regulations governing 
the study process. The public participation process is documented in Chapter 3, with 
detailed information provided in the Appendix. 

Chapter 4 of the report discusses the alternatives that were evaluated, and presents the 
transportation performance or each of the alternatives based on the results of the 
transportation modeling.  Chapter 5 presents data on land use and environmental impacts, 
and the results of the environmental justice analysis.  Chapter 6 provides a comparative 
analysis of the alternatives.  In Chapter 7, capital and operating costs are discussed, as well 
as the ability and potential for the region to finance these costs.  The recommended 
alternative is presented in Chapter 8. 

1.2 Regional Goals 
 
Chittenden County has established regional transportation and land use goals.  These goals 
are embodied in two documents: 

��Chittenden County Metropolitan Transportation Plan 

�� 1991 Chittenden County Regional Plan  

In addition, the Vermont Agency of Transportation (VTrans) established statewide 
transportation objectives in its Long-Range Transportation Plan in 1995. 
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All of these plans are currently being updated.  It is anticipated that state and regional goals 
will remain reasonably consistent with previously adopted plans.  The goals established in 
the current plans have therefore been used in this study as the basis for development and 
evaluation of the alternatives. 

The region’s long term transportation plan articulates the goals and objectives shown in 
Table 1-1.  The plan includes four goals, all of which have direct relevance to the Burlington-
Essex Corridor Alternatives Analysis.  The four goals consist of: 

��Project Selection and Participation - Establish the framework and guidelines to 
use when selecting projects.  Include measures to ensure that resources are used in 
the most cost-effective manner. 

��Smarter Mobility - Ensure the mobility of people and goods by implementing transit 
capacity improvements.  Programs designed exclusively to increase highway 
capacity for single-occupant vehicles should be undertaken only when no better 
alternative can be found. 

��Make the Land Use/Transportation Connection - Use investment in transportation 
infrastructure to improve the economic and environmental sustainability of the region 
by supporting growth centers (dense mixed-use developments). 

��Be a Change Agent - Decrease automobile and truck dependency by offering 
sustainable transportation alternatives. 

The policies of the region’s land use plan are shown in Table 1-2.  The Chittenden County 
Regional Planning Commission’s (CCPRC) policies fall into four policy areas: growth 
centers, primary support structures, secondary support structures, and the environment.  
The policies associated with the primary support structures policy area, in particular, 
address transportation issues.  These include: 

��The regional transportation system should establish the framework and guidelines for 
decision makers to use when selecting projects, programs and facilities that meet 
different and sometimes conflicting objectives.  This framework should include 
measures to ensure that limited financial resources are used in the most cost-
effective manner. 

��The regional transportation system should ensure the mobility of people and goods 
by implementing systematic maintenance programs, and transit capacity 
improvements.  Congestion management programs should be used to increase 
highway capacity for single-occupancy vehicles only when no better alternative can 
be found. 
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Table 1-1 - CCMPO LONG RANGE TRANSPORTATION GOALS AND OBJECTIVES 

 
GOAL  OBJECTIVES

Project Selection and Participation 
Establish the framework and guidelines to use 
when selecting projects.  Include measures to 
ensure that resources are used in the most cost-
effective manner. 

a. Ensure a high level of interaction and cooperation.  Work to ensure balanced financing of all 
transportation modes. 

b. Promote public involvement in transportation planning and development.  Reach out to those 
traditionally excluded from transportation decision making 

c. Minimize the cost in time and money for transporting people and goods. 
d. Secure and efficiently utilize financial resources. 

Smarter Mobility 
Ensure the mobility of people and goods by 
implementing transit capacity improvements.  
Programs designed exclusively to increase 
highway capacity for single-occupant vehicles 
should be undertaken only when no better 
alternative can be found. 

a. Relieve existing congestion and prevent future congestion, manage access and coordinate signals, 
preserve and maintain the functional integrity of streets and major roads. 

b. Preserve and maintain existing transportation facilities and corridors and, where practical, meet 
transportation needs by using existing transportation facilities more efficiently. 

c. Ensure the safety and security of transportation system users 
d. Use federally mandated management systems to improve regional mobility. 
e. Continue to analyze transportation needs of a corridor using the multimodal approach to integrate 

the components of the transportation system efficiently. 
Make the Land Use/Transportation Connection 
Use investment in transportation infrastructure to 
improve the economic and environmental 
sustainability of the region by supporting growth 
centers (dense mixed-use developments). 

a. Create and support a transportation system that serves the economic, social and environmental 
needs of the region. 

b. Use transportation facilities and investments to facilitate the orderly development of growth centers, 
recreation and cultural sites, and provide for convenient transfers of people and goods between 
modes. 

c. Support the relationship between transportation system and economic vitality, foster private sector 
participation in the provision, financing and planning of the transportation system. 

d. Integrate public transportation considerations in land use planning and permitting processes such 
that development is located along public transit routes (transportation corridors) and within growth 
centers. 

e. Minimize pollution and the negative effects of transportation on our environment. 
Be a Change Agent 
Decrease automobile and truck dependency by 
offering sustainable transportation alternatives. 

a. Establish a regional multi-purpose greenway system. 
b. Integrate transportation services into the community in a way that is cost-effective and sensitive and 

enhances the community’s local character. 
c. Promote higher utilization of the region’s rail corridors. 
d. Make existing and future services physically accessible to the elderly and disabled. 
e. Use transportation enhancement activities to preserve and improve the natural and built 

environments. 
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Table 1-2 - CHITTENDEN COUNTY REGIONAL PLANNING COMMISSION POLICIES 

 
POLICY AREA POLICY 

Growth Centers  
 

Designation through plans of growth centers as areas that provide for a concentration and mixture of uses, with 
appropriate design, served by basic infrastructure 

 Public and private capital investment decisions shall respect growth center designations and assist in their orderly 
rate of growth 

 The use of technologies to enhance or expand land capability shall be encouraged, provided they are not 
detrimental to the environment and assist in growth center implementation 

Primary Support Structures 
 

Promote economic development.  Maximize reinvestment in the Region. 

 The regional transportation system should establish the framework and guidelines for decision makers to use when 
selecting projects, programs and facilities that meet different and sometimes conflicting objectives.  This framework 
should include measures to ensure that limited financial resources are used in the most cost-effective manner. 

 The regional transportation system should ensure the mobility of people and goods by implementing systematic 
maintenance programs, and transit capacity improvements.  Congestion management programs should be used to 
increase highway capacity for single-occupancy vehicles only when no better alternative can be found. 

 The regional transportation system should use investment in transportation infrastructure to improve the economic 
and environmental sustainability of the region by supporting existing and planned growth centers 

 The regional transportation system should decrease automobile and truck dependency by offering sustainable 
transportation alternatives. 

 Decent housing is essential for the Region’s residents.  Its location shall be in accordance with other land use 
policies of this plan. 

 Encouraging the efficient use of energy will ensure adequate energy supply for continued prosperity. 
Secondary Support Structures Public services and facilities shall complement and support the orderly development of growth centers. 
 Reducing the amount of solid waste generated and promoting environmentally acceptable and economical means of 

waste management are integral to protecting the environment while accommodating growth. 
The Environment Growth in the Region should be managed to maintain and improve the quality of air, water, land resources and 

wildlife. 
 Recreation opportunities, and the public’s access to them, should be enhanced and protected for all the Region’s 

residents and visitors. 
 Preservation of the Region’s agricultural and forest resources, for their economic and aesthetic value, is a matter of 

public good.  
 Areas of regional significance shall be identified by the CCRPC.  Areas so designated will have conservation 

programs recommended for their protection and use. 
 Preservation of the Region’s natural resources, for their economic development value, for essential construction in 

the Region, is a matter of public good. 
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��The regional transportation system should use investment in transportation 
infrastructure to improve the economic and environmental sustainability of the region 
by supporting existing and planned growth centers 

��The regional transportation system should decrease automobile and truck 
dependency by offering sustainable transportation alternatives. 

VTrans defined three primary objectives.  They are listed below. 

��Maintain existing transportation facilities – An essential element of the long-
range transportation plan is to maintain the transportation facilities that already exist 
in Vermont.  These facilities include roadways, airports, railroads, ferry terminals, 
bridges, public transit systems and vehicles, and bicycle and pedestrian facilities. 

�� Improve all modes of transportation to provide Vermonters with choices – 
Vermont’s transportation system is a multimodal system.  No specific mode of 
transportation should receive all of the state’s attention or funding.  While highway 
transportation remains the dominant form of passenger transportation in the state, 
there is an increasing need for development of other transportation alternatives to 
provide greater travel choices for Vermonters, as well as to provide transportation 
services to those that do not drive. 

The state should continue to provide balanced funding to all transportation modes so 
that opportunities for intermodal services can be fully achieved.  A weak 
transportation mode (resulting from insufficient funding) affects the reliability of the 
entire transportation system. 

��Strengthen the economy and improve Vermonters’ quality of life – 
Transportation investments have direct and indirect economic impacts for the 
residents of Vermont.  New and improved transportation facilities typically provide a 
safer, shorter, or more direct trip to market for the state’s products.  Additionally, 
improved passenger facilities will allow a greater number of Vermonters and visitors 
more choices while traveling between and among the state’s regions.  Conversely, 
much of what makes Vermont such a special place to live and visit is the high quality 
of life and cherished natural environment in the state.  New and expanded 
transportation facilities must be carefully considered to ensure that they do not upset 
this delicate balance or negatively impact Vermont’s high quality of life. 

These goals, endorsed by Chittenden County and its residents, were considered in the 
development and evaluation of the transportation alternatives for the corridor. 

1.3 Previous and Ongoing Studies 
 
Over the past decade, a number of studies have been completed to address transportation 
issues in Chittenden County.  The studies, commissioned by VTrans, CCMPO, and 
Chittenden County Transportation Authority (CCTA), have explored improvements to transit 
and highways in Chittenden County.  The studies include: 
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��Chittenden County Transportation Authority Short Range Transit Plan, May 1996. 

��Operations Analysis, System Plan, and Funding Alternatives for the Chittenden 
County Transportation Authority, May 1999. 

��Burlington Area Tri-Center Transit Study, June 1996. 

��Circumferential Highway Final Environmental Impact Statement, August 1986. 

��Burlington/Essex Passenger Rail Feasibility Study and Corridor Analysis, September 
1999. 

These studies evaluated improvements to transportation facilities, services and financing, 
for highway, bus and rail transit and commuter rail modes.  The Burlington-Essex Corridor 
Alternatives Analysis builds on several of these studies, expanding on their findings and 
recommendations.  

At this time, there are several initiatives under way of potential expansions of rail passenger 
service in Vermont.  It is important to recognize that the studies and any plans that result 
from them could include recommendations that would affect the Burlington-Essex corridor.  
However, given that these studies are in process at various levels of development, it was 
not possible to take them into consideration at this time.  Projects include studies to relocate 
the Burlington railyard, the Albany-Bennington-Rutland-Burlington project, New England-
Montreal high speed rail studies, extension of the Charlotte-Burlington rail service to 
Vergennes and Middlebury, commuter rail service between St. Albans and Essex Junction, 
and Amtrak service extended from Essex Junction to Burlington.  

1.4 Corridor Definition 
 
The study corridor extends from central Burlington through Winooski to Essex Junction.  The 
corridor, illustrated in Figure 1-1, is centered on Vermont Highway 15 for much of its length.   
The highway forms the transportation spine of the corridor.  The Winooski River and Main 
Street in Burlington border the corridor on the south.   In the north the corridor is limited by 
the existing and proposed alignment of the Circumferential Highway.  The eastern edge of 
the corridor is VT 289, and the western border is Lake Champlain. 

Downtown Burlington and Winooski, portions of Colchester and Essex, and Essex Junction, 
the University of Vermont campus, two Fletcher Allen Health Care Campuses, St. Michael’s 
College, and IBM are all located within the corridor.  The corridor also includes two 
significant special-use facilities:  the Camp Johnson military base and the Fairgrounds.  The 
corridor provides a critical east-west transportation spine which acts as an intraregional 
connector, linking some of Vermont’s most populated areas with its largest employers and 
institutions.  Transportation facilities in the corridor include VT 15, segments of U.S. 2 and 
U.S. 7, a segment of VT 289, other State highways and local streets, Amtrak service to 
Essex Junction, and freight rail lines owned by the New England Central Railroad.  The 
corridor is served by bus services provided by the Chittenden County Transportation 
Authority. 
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CHAPTER 2 Purpose & Need 

2.1 Introduction 
 
This chapter documents the purpose and need for transportation improvements within the 
Burlington-Essex corridor.  It recognizes that there is an interconnection of land use, 
economic and transportation issues that are critical to the future of Chittenden County. 

2.2 Corridor Characteristics 
 
The study area encompasses portions of the City of Burlington, and the Towns of Winooski, 
Essex, Essex Junction and Colchester.  It includes some of the most densely populated 
areas of Chittenden County The corridor is critical to the county’s social and economic 
health, as the corridor towns include 49% of the population of Chittenden County, and 57% 
of the county’s employment. 

Centered on VT 15, the corridor provides a critical east-west transportation spine which acts 
as an intraregional connector, linking some of Vermont’s most populated areas with its 
largest employers and institutions. The corridor takes in much of Burlington, including the 
central business district, the North End, Winooski, the well-developed corridor along VT 15, 
and Essex Junction. The University of Vermont campus, two Fletcher Allen Health Care 
Campuses, and IBM are all located within the corridor.  The corridor also includes two 
significant special-use facilities: the Camp Johnson military base and the Champlain Valley 
Exposition Center. 

2.2.1 Land use, Demographics, and Economic Growth 

According to the Economic and Demographic Forecast prepared for the Chittenden County 
Metropolitan Planning Organization (CCMPO) and Chittenden County Regional Planning 
Commission (CCRPC), future economic growth will be focused on the central core area 
centered on Burlington, with population growth expanding outwards.  As population growth 
extends outward, these communities become more residential in nature and employment is 
concentrated in the central core and secondary towns.1  The major roadways in the area  - 
I–89, U.S. 7, VT 15 and Route 100 - contribute to this pattern of population growth.  
According to the Economic and Demographic Forecast, the fastest population growth, 
greatest population density, and highest concentration of jobs follow these major routes.   

Overall, the population in Chittenden County is expected to grow at an average rate of 
1.78% per year during the period of 2000 to 2025.  Population growth in the core cities of 
Burlington and Winooski during the same period is expected to be much slower than the 
county average, at 0.20% and 0.38% per year respectively.  Population growth in Colchester 
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and Essex (including Essex Junction) during the same period however, is expected to be 
higher than the county average, at 2.44% and 2.53% per year respectively.  2 

Employment in Chittenden County is expected to grow by 54 % or 66,650 jobs in the period 
of 2000 – 2025 for a total of 190,583 jobs.  In 1998, the Burlington area accounted for 62% 
of all jobs in northwest Vermont.  This trend of job concentration is expected to continue in 
the future.    

2.2.2 Existing Transportation Facilities 

The principle transportation corridors in and around the study area are I-89, U.S. 2/7, and 
VT 15, 2A, 116, and 117.  I-89 provides the major east-west connection and single largest 
north-south connection in the county.  VT 7 provides an additional major north-south 
corridor, with VT 2A and 116 acting as secondary connectors.  East-west corridors in the 
study area are comprised of VT 15, U.S. 2, and VT 117.  The confluence of VT 15, 2A, and 
117 at Five Corners in the Village of Essex Junction is an important regional highway node 
and the busiest intersection in Vermont. 

The corridor is served by the Chittenden County Transportation Authority (CCTA).  CCTA 
provides fixed route bus service on 12 routes, all of which serve some portion of the 
corridor, as the transit authority’s central transfer hub is located within the corridor on Cherry 
Street in Burlington.  CCTA provides bus service in all of the towns in the corridor, as well as 
a route (#2-Essex) linking the communities the full length of the corridor via VT 15.  CCTA 
charges one dollar per ride, with free transfers between routes and a variety of discounted 
fare payment options. 

Key bus routes in the corridor are the 9-Riverside/Winooski, #2-Essex, and #4-Essex 
Center.  The Riverside/Winooski route provides local service within Winooski and line-haul 
service connecting Winooski and downtown Burlington via Riverside Avenue.  Service is 
provided Monday through Saturday.  The route departs from Cherry Street in Burlington at 
half-hour intervals during peak periods on weekdays (6:45-8:15 a.m. and 2:45-6:15 p.m., 
Monday through Friday), with hourly service during the midday period.  On Saturdays, 
service is provided hourly from 6:15 a.m. to 6:40 p.m. 

The Essex route provides the transit spine of the corridor.  The route runs via between 
Burlington and Essex Junction via Colchester Avenue, VT 15 and VT 117, with deviations to 
provide local service.  The route services the major institutions in the corridor.  Half-hourly 
service is provided on the route for departures between 5:45 a.m. and 6:45 p.m. on 
weekdays.  Hourly service is provided until 10:20 p.m.  The route operates on Saturdays 
from 6:15 a.m. to 8:15 p.m.  Half-hourly service is provided between 9:15 a.m. and 6:15 p.m.   

The #4-Essex Center route operates as a clockwise loop originating at the Amtrak station in 
Essex Junction.  It operates via VT 15, Sand Hill Road and VT 117, serving the Essex Outlet 
Fair, Essex Center, and IBM as well as Essex Junction.  The route operates on weekday 
between 5:55 a.m. and 9:55 p.m.  Frequent service is provided in the morning peak period, 
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from 6:25 to 8:25.  Service is generally hourly, with no service running between 10:25 a.m. 
and 1:00 p.m.   

Commuter rail service is provided by the Vermont Transportation Authority on the Charlotte 
to Burlington line terminating at Union Station in central Burlington.  Service was 
inaugurated in December 2000, and additional service was added in March 2001.  Nine 
round trips are provided on weekdays, and seven on weekends. Trains serve stations in 
Charlotte, Shelburne and Burlington between 6:00 and 10:08 a.m. and 3:18 and 7:35 p.m3.  
A station is under construction in South Burlington.  This train uses right-of-way owned by 
the State of Vermont.  Vermont Railway also has a long-term lease to operate freight trains 
on this line.  There is a rail yard located in Burlington south of the central area and Union 
Station.  It is used by both the Vermont Railway for freight purposes and by the Vermont 
Transportation Authority for storage of its commuter trains.   In March 2001, when data for 
this study was collected, the line was carrying about 150 passengers per day.  Fares at that 
time were free.  A fare of $1.00 was instituted subsequently, with partial fare integration with 
CCTA, to enable riders to transfer between buses and trains on a single fare. 

Interstate passenger rail service is provided by Amtrak to a station in Essex Junction.  This 
service connects Chittenden County with St. Albans to the north and with White River 
Junction and points south and east.  Amtrak provides service with one train in each direction 
daily.  The train operates on tracks owned by the Central Vermont Properties.  New England 
Central Railroad also operates freight over these tracks. 

Intercity bus service in Chittenden County is provided by Vermont Transit Lines, with a 
terminal located on Pine Street in Burlington.  Vermont Transit Lines provides daily bus 
service to numerous locations throughout New England, New York, and Eastern Canada.  
Key routes include Boston, Albany, and Montreal. 

Freight track extends north and east from Union Station through the corridor to Essex 
Junction.  New England Central Railroad operates on this line, which is owned by Central 
Vermont Properties.  The line passes through Burlington, over the Winooski River, then runs 
roughly parallel to VT 15 through the center of Winooski and Essex Junction and past the 
IBM facility, and consists of unsignalized single track.  An additional Central Vermont 
Properties line extends north from a junction with the freight alignment in Essex Junction.  
This is the alignment used by Amtrak between Essex Junction and St. Albans.  Freight 
service is operated on the line with the Charlotte-Burlington commuter rail line.   

2.3 Regional Transportation Issues 
 
2.3.1 Projected County Travel Patterns 

Population and employment in Chittenden County and the Burlington-Essex corridor are 
projected to increase significantly over the next 25 years.  In keeping with national trends, 
travel in the county and in the corridor is likely to increase even more.  National studies have 
found that over the past twenty years, people make more trips per capita than they did 
previously.  This is a reflection of both more complex lives and greater personal mobility.   
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This trend is expected to continue in Chittenden County during the study period, especially if 
land use and development trends continue in their current patterns.  While the population of 
Chittenden County is projected to increase by 44% by 2025, and the county’s jobs are 
projected to increase by 53%, daily person trips in the county are projected to increase by 
60%.  Without action to accommodate the additional trips, this growth will result in slower 
travel, more hours of congestion, and a lessened quality of life. 

Currently, about 676,000 person trips are made each day in Chittenden County, resulting in 
3,886,000 miles of vehicle travel.  This is projected to increase to 1,080,000 trips per day in 
2025, and 5,875,000 miles of travel.  About 95% of trips in the county are made by auto.  
This domination of the auto as the mode of transport in the county is projected to continue in 
the future.  In addition to the convenience and mobility offered by the auto, a recent survey 
indicated that Burlington was among the ten least expensive cities in American in which to 
operate an auto.4 

As a result of this growth in traffic, travel speeds will decrease, travel times will increase, and 
hours of congestion and delay will increase.  Table 2-1 illustrates the changes projected in 
these key travel characteristics between now and 2025.  The 2000 numbers reflect current 
travel conditions.  The 2025 numbers are projections of travel conditions for a transportation 
network that consists of the existing network plus all projects included in the region’s 
transportation improvement program.  These projects include Segments A and B of the 
Circumferential Highway between Williston and Essex Junction; improvements to Shelburne 
Road; improvements to Kennedy Drive; and construction of the Southern Connector in 
Burlington. 

Table 2-1 - Travel Measure Change Present and 2025 
 

Travel Measure 2000 2025 Change 
Daily person trips 641,895 1,028,065 60%
Daily vehicle miles of travel (VMT) 3,885,952 5,874,810 51%
Average speeds 33.69 26.80 -20%
% of peak hour VMT congested 5.5% 25.8% 374%
 

2.3.2 Transit Issues 

In this future of congested highways and declining travel speeds, less than 4% of trips are 
expected to be made by pedestrians, and less than 1% will be made on public 
transportation.  Chittenden County, through its Metropolitan Planning Organization (MPO), 
has articulated a goal of increasing the share of trips made on public transit.  An increase in 
transit use could reduce traffic congestion and improve air quality in the county.  Reduction 
of the number of cars on the roads could also bring about a number of other benefits in the 
county, including less land required for parking, and less need for road construction and 
maintenance.  Public transit in the region currently accommodates about 0.82% of trips in 
the region, with 97% of those trips being made on the CCTA.  Transit ridership has 
fluctuated in recent years.  Ridership grew from the creation of the authority in 1983 through 
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1997, when the system carried nearly 1,620,000 riders.  However, since 1997, ridership has 
dropped slightly each year, to 1,541,364 riders in 2000.   

Use of buses is projected to decline at both the county level and the corridor level when 
comparing current use to the projected 2025 demand.  Actual bus trips are projected to 
increase at the county level, but the bus mode share is projected to decline, with a nearly 
identical increase in rail use.  It is reasonable to believe that people who already ride transit 
will change to a mode that offers a higher level of service, if it meets their travel needs.  At 
the corridor level, however, bus riders are projected to shift to autos, and a similar shift of 
pedestrians to autos is also projected.  As a result, walk and bus mode shares for trips 
which originate and terminate in the corridor are projected to decrease, and the auto mode 
share to increase. 

Several factors affect the desirability of transit as a transportation option.  Two key factors 
are reliability and access.  The CCTA provides good service, but is limited by external 
factors in its ability to perform in these two areas.  The reliability of bus service, in 
Chittenden County and throughout the world, is affected by the traffic on the roads on which 
the buses run.  On many of its routes, CCTA has been experiencing traffic-related delays 
which affect the transit authority’s ability to meet its schedules.  On some routes, CCTA has 
added buses to improve schedule adherence.  Its ability to do this is limited, because of the 
additional capital and operating costs this entails.   

The access provided by CCTA would be increased if the authority’s service area were 
increased, and if service could be provided more frequently on some routes.  CCTA is aware 
of the needs in this area, and the potential to increase transit use in the county if more 
widespread and frequent service were provided.  However, the agency is subject to 
institutional and financial limitations that restrict its ability to provide such access.  The 
agency provides bus service to communities who are members of the transportation 
authority and who contribute financially to its operations.  Currently, CCTA member 
communities are Burlington, Essex, Winooski, South Burlington and Shelburne.  Expansion 
of CCTA participation has been studied.  The issues are complex, and will require 
considerable effort to resolve.  CCTA’s finances are limited not only by the small number of 
communities participating in the agency, but by the fact that those communities must 
support its services from property tax revenue, the only revenue source controlled by local 
communities in Vermont.  CCTA’s service is therefore limited not only by geographical 
constraints, but by financial constraints within those geographical limits.  Financing of transit 
services by local governments also gives them a strong measure of control in designing the 
routes, which may sometimes be at the expense of a broader regional approach to 
developing a transit network. 

2.4 State and Regional Goals 
 
In part because of issues of growth, congestion and transit use discussed above, the 
Vermont Agency of Transportation (VTrans), the CCMPO, and the CCRPC have developed 
goals for transportation development that emphasize limited expansion of highways and 
broadened mode choice.  State and regional goals are discussed in more detail in preceding 
and following sections of this report.  To note a few relevant goals: 
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State of Vermont Long Range Transportation Plan 

Improve all modes of transportation to provide Vermonters with choices – 
Vermont’s transportation system is a multimodal system.  No specific mode of 
transportation should receive all of the state’s attention or funding.  While highway 
transportation remains the dominant form of passenger transportation in the state, 
there is an increasing need for development of other transportation alternatives to 
provide greater travel choices for Vermonters, as well as to provide transportation 
services to those that do not drive. 

��

The state should continue to provide balanced funding to all transportation modes so 
that opportunities for intermodal services can be fully achieved.  A weak 
transportation mode (resulting from insufficient funding) affects the reliability of the 
entire transportation system. 

��Maintain existing transportation facilities – An essential element of the long-
range transportation plan is to maintain the transportation facilities that already exist 
in Vermont.   

Chittenden County Metropolitan Planning Organization Long Range Transportation 
Plan 

��Smarter Mobility - Ensure the mobility of people and goods by implementing transit 
capacity improvements.  Programs designed exclusively to increase highway 
capacity for single-occupant vehicles should be undertaken only when no better 
alternative can be found. 

��Be a Change Agent - Decrease automobile and truck dependency by offering 
sustainable transportation alternatives. 

Chittenden County Regional Planning Commission Land Use Plan 

��The regional transportation system should ensure the mobility of people and goods 
by implementing systematic maintenance programs, and transit capacity 
improvements.  Congestion management programs should be used to increase 
highway capacity for single-occupancy vehicles only when no better alternative can 
be found. 

��The regional transportation system should decrease automobile and truck 
dependency by offering sustainable transportation alternatives. 

2.5 Burlington-Essex Corridor Travel Patterns 
 
The Burlington-Essex corridor is an important transportation corridor in the county.  Forty-
two percent of the trips made in Chittenden County begin or end in the corridor.  By 2025, 
this will increase to 44% of daily trips.  The Burlington-Essex corridor contains many of the 
largest employers and institutions in the state.  Located in the corridor and the University of 
Vermont, the Fletcher Allen Health Care campuses in Burlington and Colchester, 
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Burlington’s central business district, the IBM facility in Essex Junction, and St. Michael’s 
College.  Each of these institutions draws thousands of trips daily. 

The travel conditions in the study corridor differ from those in the county as a whole.  This is 
primarily because the corridor includes the most densely developed areas of the region, and 
contains more alternatives with respect to transportation modes.  Due to the density, and to 
the mixed use development which places housing, recreation, jobs, shopping, medical 
facilities and social institutions in close proximity, non-motorized transportation—walking and 
bicycling--is a more feasible and attractive as a transportation alternative than it is in less 
densely developed areas.  Walk trips account for 5.9% of trips that begin or end in the 
corridor, in contrast with 4.19% of trips in the county.  There is also a higher concentration of 
bus service in the corridor than is found in much of the county, but transit use is only 
marginally higher, standing at 0.85% versus 0.82% for trips throughout the county.  
However, transit use and pedestrian activity are much higher for trips that are made 
completely within the corridor.  For these trips, 9.43% are made on foot, and 1.81% are 
made by transit. 

Despite this higher level of walking and transit use, auto travel conditions are worse in the 
corridor than in the county as a whole.  The average travel speed is less than half that of the 
county, at 15.59 miles per hour, as opposed to 33.69 miles per hour.  The percent of peak 
hour vehicle miles traveled in congested conditions is 9.7%, compared to 5.5% countywide. 

Travel conditions are projected to worsen in the corridor at a greater rate than countywide 
conditions, as well.  Table 2-2 compares projected travel conditions in Chittenden County 
and in the Burlington-Essex Corridor.  As can be seen, the number of trips will increase 
more rapidly; travel speeds will decline more rapidly, to an average of 8.5 miles per hour; 
and nearly 36% of peak hour VMT will be in congested conditions.  Although transit use will 
increase, walking will decline, and the mode share for autos will rise to nearly 95% of trips 
with one end in the corridor. 

Table 2-2 – Comparison of Travel Conditions in Chittenden County and the Burlington 
-Essex Corridor 
 

COUNTY CORRIDOR 
MEASURE CURRENT 2025 CHANGE 

2000-2025 CURRENT 2025 CHANGE 
2000-2025 

Person Trips 675,688 1,079,568 60% 285,391 478,137 68%
VMT 3,885,952 5,874,810 50% 673,104 922,287 37%
Peak Hour 
Congested 
VMT26.80 

5.5% 25.8% 374% 9.7% 35.9% 270%

Av. Speed (mph) 33.7 26.80 -20% 15.6 8.54 -45%
Walk mode share 4.18% 3.94% -6% 5.91% 3.94% -33%
Transit mode 
share 0.82% 0.83% 1.23% 0.85% 1.09% 36.91%

 
Existing transportation facilities in the corridor have limited ability to address these 
transportation problems.  Arterials entering Burlington are congested during peak hours, 
especially at key major intersections.  Numerous studies have been conducted to address 
traffic and transportation issues in Burlington, and recommendations have been made, 
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many of which are being implemented.  This study focused on the transportation issues 
associated with the corridor between Burlington and Essex, where issues have received 
less attention, but still seriously affect regional mobility. 

Vermont Highway 15 is the transportation spine of the corridor.  This highway has two lanes 
in each direction for most of its length, with fairly closely spaced at-grade intersections, and 
frequent driveways serving residences, businesses and institutions.  The highway actually 
has the capacity to carry its current and projected traffic for much of its length.  However, 
operations are impeded at key intersections.  These intersections function at undesirable or 
unacceptable levels of service in peak hours, resulting in back-ups that affect operations for 
longer stretches of the highway.   

It would be extremely difficult to widen VT 15 through the corridor.  Development has 
occurred up to the edge of the highway through much of the corridor; homes, business and 
institutions would be severely impacted by widening.  In addition to developed property, the 
highway is bordered by protected recreational land, by a cemetery, and a military base.  It 
would also create a severe negative impact on residents and businesses if access were 
limited through restrictions on driveways. 

Corridor intersections have among the greatest concentration of high-accident locations in 
Chittenden County.  Locations include: 

�� Five Corners in Essex Junction 
�� The segment of VT 15 in Essex Junction between Five Corners and VT 289 
�� The segment of VT 2A in Essex Junction between Five Corners and VT 289 
�� VT 15/Susie Wilson Road 
�� VT 15/Lime Kiln Rd.  
�� VT 15/I-89 ramps 
�� VT 15/U.S. 2/U.S. 7 

 
It is likely that accidents will increase at these locations as congestion increases and level of 
service declines. 

One transportation alternative that has been looked to in recent years to improve conditions 
on VT 15 is the Circumferential Highway.  Segments of the Circumferential Highway are 
proposed through Colchester that would roughly parallel VT 15, north of currently developed 
areas. 

CCTA’s #2 Essex Route in the corridor between Burlington and Essex has the second 
highest ridership of any CCTA route, after the North Ave/UVM Shuttle.  However, ridership 
has been declining in recent years, from 311,195 riders per year in 1995 to 245,108 riders in 
2000.  The declining ridership, which has occurred at a time when other CCTA routes are 
growing, is thought to be due to the declining travel speed of buses on the route, due to 
congestion on the highway.  While CCTA has added buses to the route to try to maintain 
scheduled departure times, travel speeds on the route are limited by highway operating 
conditions. 
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2.6 Regional Connectivity 
 
Chittenden County is the economic hub of Vermont, and much of the economic activity is 
based in the Burlington-Essex study corridor.  Good transportation access for the movement 
of people and goods is important for the continuing flourishing of the region’s economy.  To 
achieve this, there is a need not only for good transportation within the county, but for good 
connections to the rest of the state, to the rest of New England, and to Canada.   

The primary highway connection to Chittenden County is I- 89.  This interstate highway 
connects Chittenden County with Montpelier, White River Junction, and ultimately Boston, to 
the south and east; and to St. Albans and ultimately Canada, to the north.  I-89 traverses the 
Burlington-Essex corridor, with an interchange at VT 15 in Winooski. 

Freight rail connections to areas outside Chittenden County are provided by rail lines that 
run through Burlington and Essex Junction.  The Vermont Railway (VTR) operates service 
on a rail line running south from Burlington, with its center of operations at a railyard in 
Burlington.  The New England Central Railroad operates on lines running north and 
southeast from Essex Junction.  It also operates limited freight service on a line traversing 
the study corridor between Burlington and Essex junction.  Work is under way to expand the 
rail freight options into Chittenden County through the Albany-Bennington-Rutland-
Burlington project.  There has also been a study of relocation of the Burlington railyard. 

Passenger rail connections to destinations outside Chittenden County are currently provided 
by Amtrak service through Essex Junction.  There are a number of studies and projects 
under way which could expand passenger rail connections, including: 

�� Amtrak service to Burlington, through the Burlington-Essex Junction corridor 
�� Commuter service between St. Albans and Essex Junction 
�� Extension of commuter service to Vergennes and Middlebury 
�� High speed rail between Boston and Montreal, passing through Burlington 

 
Some of these freight and passenger rail expansions under study would require use of the 
New England Central rail line running through the corridor from Burlington to Essex 
Junction.  Others would need good access to either Union Station in Burlington or a station 
in Essex Junction.  The facilities in the Burlington-Essex Junction corridor are important 
components of a rail system serving Vermont and New England. 
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Chapter 3 Study Process 
 
This chapter discusses the Federal Transit Administration (FTA) requirements which govern this 
alternatives analysis, the methodology used to conduct the analysis, and the performance 
measures employed to evaluate each alternative. 

3.1 Federal Transit Administration Section 5309 Requirements 
 
The Burlington-Essex Alternatives Analysis was initiated primarily because federal funds were 
allocated to the corridor for a rail transit line.  A feasibility study was conducted and it indicated 
that a rail line was feasible in the corridor.  While that study provided much good information 
about the potential rail line, additional study was required in order to satisfy federal requirements 
regarding analysis of major transportation investments. 

Federal regulations require that the transportation issues of a corridor be defined and studied 
before federal funds are invested in major improvements in the corridor.  The regulations guide 
the nature of the evaluation.  If the preferred alternative for improvements in the corridor 
includes an investment in fixed-guideway transit (rail transit or bus service operating in an 
exclusive right-of-way), a federally mandated process of evaluation must be followed to obtain 
use of the designated funds.  This process is known as the New Starts or Section 5309 process.  
It is overseen by the FTA.  

The New Starts process consists of a number of steps and approval points.  The process is 
outlined in Figure 3-1.  In brief, in consists of the following elements: 

Analysis of transportation alternatives using FTA procedures ��

��

��

��

��

��

��

Commitment of project sponsor to fund the preferred alternative, through inclusion of 
the alternative in the fiscally constrained transportation plan 

Evaluation of all projects nationally by FTA, using uniform evaluation criteria 

Approval by FTA to do preliminary engineering for the project 

Completion and approval of environmental impact documentation 

Evaluation by FTA with all national projects 

Approval by FTA to do final design 
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FIGURE 3-1 – FTA New Starts Planning and Project Development Process – 
Traditional Projects 
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In the initial phase of the project, the FTA requires that an analysis be conducted of the 
transportation corridor, and that a number of potential alternatives be evaluated for solving the 
transportation problems in the corridor.  FTA requires that the evaluation include an assessment 
of the impacts of doing nothing beyond routine actions in the corridor (“No Build” alternative), 
low-cost adjustments to the existing system (“Transportation Systems Management” or TSM 
Alternative), as well as a range of alternatives that entail investment in transit and highway 
modes, as appropriate to the corridor and its problems.  During the alternatives analysis 
process, the alternatives are evaluated from a number of perspectives.  In addition to the 
transportation performance, the alternatives’ environmental impacts must be assessed.  
Environmental justice must be considered, as well as project financing.  

Assessment of environmental impacts is a federal requirement that, although separate from 
FTA’s New Starts procedures, presents a key hurdle in the process.  A thorough assessment of 
the alternatives must be done, to evaluate the project’s impacts on the natural and built 
environment.  The assessment also includes an evaluation of socioeconomic impacts of the 
project.  When the environmental assessment is completed, the documentation is reviewed by a 
number of federal agencies, and a record of decision or a finding of no significant impact is 
issued.  FTA requires that this process be completed before it will approve a project for 
preliminary engineering. 

FTA evaluates proposed New Starts projects using a criteria for both project justification and 
local financial commitment.  The project justification criteria include: 

mobility improvements ��

��

��

��

��

environmental benefits 

operating efficiencies 

cost effectiveness 

land use  
 

FTA assigns a rating of "high," "medium-high," "medium," "low-medium," or "low" for each of the 
five criteria, with "other factors" considered as appropriate.  Similar ratings are assigned for the 
three factors used to evaluate local financial commitment, including the non-federal share, the 
capital financing plan, and the operating financing plan.  Summary ratings of "highly 
recommended," "recommended," or "not recommended" are assigned to each proposed project, 
based on the results of the review and evaluation of each of the criteria for project justification 
and local financial commitment.  To assign these summary ratings, the individual ratings for 
each of the project justification criteria and financial rating factors are combined into overall 
"project justification" and "finance" ratings, which in turn are combined to produce the summary 
rating for the project.   

Projects compete for federal funding, even when funds have been designated in legislation, as 
is the case for a potential Burlington-Essex rail line.  The FTA recommendation is forwarded to 
Congress for use in the appropriations process. 

Project evaluation is an ongoing process.  As proposed New Starts proceed through the project 
development process, the estimates of costs, benefits, and impacts are refined.  The FTA 
ratings and recommendations will be updated annually to reflect new information, changing 
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conditions, and refined financing plans.  In addition, FTA approval is required in order for 
projects to proceed from one phase to the next, and that recommendation is made based on the 
evaluation discussed here.   

3.2 Methodology 
 
3.2.1 Alternatives Analysis Approach 

The Burlington-Essex Corridor Alternatives Analysis is being carried out using an approach in 
keeping with established transportation planning practice and federal requirements.  The 
approach for the initial phase of work includes the following key steps: 

Identification of the transportation problem ��

��

��

��

��

��

��

��

��

��

Development of alternatives to address the problem 
Evaluation of the alternatives 
Recommendation of a preferred alternative 

 
The process is illustrated in Figure 3.2. 

In keeping with federal requirements and good planning practice, low-cost alternatives have 
been explored in addition to major additions to the transportation system, and the alternatives 
include a range of transportation modes.  Alternatives are evaluated to assess their 
performance with respect to transportation performance, cost, environmental impacts and land 
use impacts. 

Future steps will entail analysis and development of the preferred alternative, including: 

Environmental assessment 

Refinement of the scope of the preferred alternative 

Finance plan 

Preliminary engineering 

Final design 

Construction 
 
3.2.2 Transportation Modeling 

Much of the data used in the alternative analysis is generated by a transportation mode.  Future 
travel for the Burlington-Essex Corridor Study was forecast using the Chittenden County 
Transportation Model.  All metropolitan regions in the United States use similar models in their 
long-term planning work.  Many of the key concepts in these models were developed in the 
1950s and 1960s, but the models are continuing to advance as more powerful computers and 
new research support more sophisticated models. 
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Figure 3-2 - BURLINGTON - ESSEX CORRIDOR
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Travel demand models predict travel patterns by replicating the decisions that people make 
involving travel.  The basic decisions that are replicated include how many trips to take, where 
to take each trip, which mode to use, and which route to take. Each decision is predicted using 
statistical models that capture patterns in existing data.  The models are validated with base 
year data. While it is impossible to predict what individuals will do, the models do a reasonably 
good job of predicting the average behavior of the group. 

The Chittenden County Transportation Model (the “model”) simulates the interaction between 
development, travel demand and a multi-modal transportation system.  System-wide 
transportation models have been used in Chittenden County since the mid-1980’s. The current 
model was developed in 1994 and updated in 1998.  It uses custom designed computer 
software developed by Resource Systems Group, Inc. (RSG) of White River Junction, VT.  It 
includes several advanced features such as a feedback loop between development location and 
transportation system improvements, the ability to estimate bus, commuter rail, walk/bike and 
shared and single occupancy vehicle trips, and is sensitive to the affect transportation projects 
have on where trips are made.   

A Model Structure 

For the purposes of the model, the County has been divided into 348 transportation analysis 
zones (TAZs).  See Figure 3-3.  Each TAZ includes the number of households and the number 
of retail, office, industrial, institutional and hotel employees. The urban municipalities are divided 
into a larger number of TAZs covering smaller areas, to reflect the higher densities in those 
locations. Burlington and South Burlington for example, have 81 and 69 TAZs respectively. The 
rural areas, such as Hinesburg and Underhill, are divided into generally less than ten TAZs 
each. The amount of travel demand is directly related to the number of households and 
employees in each TAZ. 

Travel demand is generated by households and employees in each TAZ and loaded on the 
model’s transportation network which includes the highway system and transit routes.  The 
highway network includes all arterials and significant collectors in the County.  In transportation 
modeling terms, roads are described as links and intersections as nodes. Road characteristics 
such as length, class (freeway, principal arterial, local, ramp, etc.), speed limit, number of lanes, 
and capacity are assigned to each link. In addition to road characteristics, the Chittenden 
County Transportation Authority (CCTA) route system is also coded into the links. Intersection 
characteristics such as control type (signalized, coordinated signals, stop, yield, no control, 
etc.), geometry (number of turning lanes), and capacity are assigned to nodes.  The model does 
not currently include a pedestrian and bicycle network. 

Primary data sources for the Chittenden County Metropolitan Planning Organization (CCMPO) 
model are a household trip diary survey, land use information, traffic volumes, and transit 
ridership.  Outputs of the model include the number of trips made by each model (auto, bus, rail, 
non-motorized), the volume of vehicles and transit riders on each link of the network, and travel 
speeds and times.  The model forecasts future year (2025) travel based on forecasts for the 
number of households and jobs and scenarios for the roadway and transit system.  
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A new component of the model completed within the current project is a "synthetic population" 
module, based on the TRANSIMS research being funded by the U.S. Department of 
Transportation.  This new module uses Census data to translate the TAZ-level household data 
into specific household characteristics - household size, household income, and auto 
availability.  This capability was added because these household characteristics are critically 
important in travelers' choices between auto versus transit, and therefore are central in 
estimating transit share in this study. 

B Model Process 

The model uses the five step process presented in Figure 3-4 to estimate location of new 
development and the subsequent AM and PM peak hour travel demand.  Trip Generation 
estimates the number of person trips produced and attracted for each TAZ.  Trip Distribution 
connects the person trips between TAZs.  Mode Choice splits person trips into single occupant 
vehicle, shared vehicle, bus, commuter rail or walk/bike trips.  The trip generation and trip 
distribution modules contain formulas calibrated to a 1998 household trip diary survey 
conducted throughout the County.  The mode choice module was developed based on a stated 
preference survey conducted in 1993 in Chittenden County.  The assignment module selects 
the shortest route for each vehicle and transit trip from one TAZ to another.  As volumes 
increase on a particular route, the model assigns trips to other less congested routes. 

Figure 3-4 - Model Process 

 

Future Year Land 

Assignment

Mode Choice

Distribution

Trip Generation

Base Year Land Use

 
The model captures the dynamic relationship between development location and the 
transportation system through the feedback loop indicated in Figure 3-4. In the base year, trip 
generation is affected by the base year land use which eventually affects distribution, mode 
choice and assignment.  The resulting transit and vehicle travel times between TAZs affects 
location of new housing and employment for the next study year period (usually 5 years).  The 
land use distribution is also affected by physical constraints, zoning and the type of sewer 
service available (public, septic system or none).  The future year land use is used as an input 
to estimating future year travel demand and vehicle and transit travel time between zones.  
Those travel times are then used to distribute the next 5 years worth of growth to the TAZs, and 
so on.  Using this approach, the model attempts to capture the impact new transportation 
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facilities and services have on land use distribution and the affect the resulting land use 
distribution has on the transportation system. 

3.2.3 Modeling Assumptions 

The following lists the assumptions applied to the modeling of the Burlington-Essex Corridor 
Alternatives.   

A Horizon Year 

The horizon year used for the purposes of this study is 2025.  This year coincide with the 
horizon year for the long-rang transportation plan being developed by the CCMPO. 

B Population and Employment 

Projection of population and employment in the model are based on materials developed by a 
consultant for the Chittenden County Regional Planning Commission (CCRPC), as embodied in 
the report Economic and Demographic Forecast, Northeast Vermont and Chittenden County 
2000 to 2035 and Beyond1 for use in the Planning Commission’s long range land use plan, 
which is also currently being developed.  The projections from the report have been 
incorporated into the region’s travel demand model. 

C Feasibility 

It is assumed, at this phase of the project, that all of the alternatives are feasible from an 
engineering, construction, and operations standpoint.  It is also assumed that there are no 
negative environmental impacts of sufficient magnitude to render any of the options infeasible. 

D Financial and Operation Capacity 

The alternatives have been developed with the intention of presenting the best array solutions to 
the corridor’s transportation problems.  It is assumed that sufficient capital and operating funds 
would be available for any of the alternatives.  It is also assumed that there are no institutional 
restrictions on financing and operations of any of the alternatives, beyond the broad federal 
requirements that affect any transportation project.  For example, it is assumed that current 
restrictions on operating funding for the CCTA would be modified as appropriate, and it is 
assumed that the National Environmental Policy Act (NEPA) requirements remain in force. 

E Existing Facilities and Services 

It is assumed that the transportation infrastructure will remain as it is now, with the exception of 
the modifications specifically identified in each of the alternatives.  It is also assumed that the 
existing CCTA routes will remain in place, except as changes are specifically identified. 
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3.2.4 Transportation Operations Analysis 

In addition to the regional modeling, an operation analysis was also conducted of the VT 15 
corridor. 
 
A Methodology 

All transportation operation analyses were developed using methodologies described in the 
2000 Highway Capacity Manual (HCM)1. 

The existing traffic conditions along the VT-15 corridor have been evaluated utilizing the turning 
movement counts (TMC’s) obtained at the field in August of 2000.2 These volumes were 
adjusted to reflect the Average Annual Daily Traffic (AADT) volumes. The morning and evening 
peak hourly volumes were then selected for analyses. The horizon year used for the purposes 
of this study is 2025. The  Chittenden County transportation model provided morning and 
evening peak hour volumes for all horizon year alternatives. 

Level of Service (LOS) is an index of the quality of traffic flow for roadway facilities such as 
highways, street, and intersections. As defined in the HCM, these levels of service are assigned 
letter grades from A to F. LOS A indicates that traffic is operating with little or no vehicle delay, 
LOS E indicates that a facility is operating at capacity, and LOS F indicates congestion and long 
delays. Levels of service B, C, and D are indicatives of intermediate conditions. Levels of 
Service A through D are generally considered acceptable in urban areas such as Burlington, 
Winooski and Essex Junction. 

Intersection Analyses 

For signalized intersections, LOS is defined in terms of average delay experienced per vehicle. 
For unsignalized intersections, LOS is also defined in terms of average delay experienced per 
vehicle, but the LOS criteria are slightly different for unsignalized intersections. Signalized 
intersections are designed to carry more vehicles and reduce vehicle conflict. A driver’s wait for 
30 seconds at a red signal is more “comfortable” than a 30 seconds wait at a stop sign during 
which time a driver must constantly watch for unacceptable gap in opposing traffic. The criteria 
for signalized and unsignalized intersections are shown in Table 3-1. 

Table 3-1 - Level of Service Delay Thresholds for Intersections  
 

Level of Service Signalized Intersection Average 
Vehicle Delay (Seconds) 

Unsignalized Intersection 
Average Vehicle Delay 

(Seconds) 
A Less than or equal 10.0  Less than or equal 10 
B Between 10.1 and 20.0 Between 10.1 and 15.0 
C Between 20.1 and 35.0 Between 15.1 and 25.0 
D Between 35.1 and 55.0  Between 25.1 and 35.0 
E Between 55.1 and 80.0 Between 35.1 and 50.0 
F Greater than 80.0 Greater than 50.0 

                                                
1  Transportation Research Board, 2000. 
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Arterial Analyses 

Arterial/urban street LOS is based on average through-vehicle travel speed for the segment or 
entire street under consideration. Travel speed is the basic service measure for urban streets. 
The average travel speed is computed from the running times on the urban street and the 
control delay of through movements at signalized intersections. 

The LOS for urban streets is influenced both by the number of signals per mile and by the 
intersection control delay. Inappropriate signal timing, poor progression, and increasing traffic 
flow can degrade the LOS. Urban streets are divided into for different classifications, depending 
on the free flow speed. VT-15, within the study area, would qualify as an urban street class II. 
The LOS criteria for class II urban streets are shown in Table 3-2. 

Table 3-2 - Level of Service Speed Threshold for Urban Streets, Class II 
 

Level of Service Average Travel Speed 
(mph) 

A Greater than 37 
B Between 29.1 and 37 
C Between 21.1 and 29 
D Between 16.1 and 21 
E Between 13.1 and 16 
F Less than or equal 13 

 
3.2.5 Cost Estimating 

Cost estimates developed for this study were done using 2001 dollars.  Bus-related costs are 
based on unit costs provided by the CCTA reflecting their most recent cost experience.  Bus-
related costs include: 

Operating cost of $58.14 per revenue hour for fixed-route bus service ��

��

��

��

��

��

Capital cost of $285,000 for a full-size transit bus 
Capital cost of $150,000 for a small bus 

 
Bus-related infrastructure costs are based on unit costs developed from national experience. 

Highway-related costs are based on data from several sources: 

Estimated construction cost for Circumferential Highway segments G-J developed by 
the Vermont Agency of Transportation 
Construction costs for other roadway infrastructure, and for signals, based on 
national experience 
Highway operating costs based on national data by roadway classification escalated 
from 1990 to 2001 using Consumer Price Index inflation factors 

 
Rail costs, both capital and operating, were developed using unit costs based on national 
experience. 
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Cost estimates developed for this study were done using 2001 dollars.  Because at this phase 
of the study the alternatives are designed at a very conceptual level and have not had the 
benefit of engineering, the cost estimates were generally developed using unit costs (cost per 
mile, per foot, etc) using national unit costs, as available and appropriate.  Capital costs for the 
Rail Alternative also include a contingency allowance, as is prudent at this phase of a project, to 
reflect the many uncertainties that will be resolved as the alternative is further refined.  The 
costs for the Commuter Rail alternative for the project include a 35% contingency factor.  
Standard engineering practice recommends that a graduated level of contingency factors, 
based on the level of certainty in a project, with the contingency starting at the high level used 
here, and decreasing as engineering progresses and the level of uncertainty declines.   

3.3 Community Participation 
 
As shown in Figure 3-2, a key element of the process as been input from the public and from 
policy makers through regular meetings with the CCMPO Technical Advisor Committee, the 
CCMPO Board, the Blue Ribbon Committee, and a series of public outreach activities.  The 
community participation effort for the Burlington-Essex Alternative Analysis was based on the 
principles put forward in the CCMPO’s Public Involvement Plan (1995).  The plan calls for “... 
early public involvement in planning activities, inclusive participation of groups and individuals 
with an interest in transportation issues, and ready access to information by the public ... and a 
consensus model of decision-making.” With this in mind, the community participation effort was 
designed to include a series of meetings with stakeholders and the public. 

The CCMPO issued a letter to the municipalities along the corridor offering to present the 
corridor project.  Presentations were made to the Cities of Burlington and Winooski, Town of 
Essex, Village of Essex Junction, Regional Chamber of Commerce and private stakeholders 
along the corridor.  

Four public forums were held between April and June 2001, with over 120 people participating. 
The first public meeting was held in Essex Junction on April 17, 2001 to present the 
transportation alternatives under consideration for the Burlington- Essex Corridor study for 
public review and comment.  The results of the analysis of the alternatives were presented at a 
series of public meetings in Essex Junction (June 14, 2001), Burlington (June 19, 2001), and 
Winooski (June 21, 2001).  A summary of key public comments and meeting attendance lists 
are provided in Appendix A. 

Promotional activities began with gathering mailing lists from area organizations (including 
CCMPO, CCRPC, CCTA, VTrans, College Area Transit Management Association (CATMA), 
City of Burlington, Burlington Bikeways). This database currently contains approximately 1,100 
names, thereby making it a comprehensive list of stakeholders and members of the public 
interested in transportation issues. An additional database of media outlets in Chittenden 
County was updated. 

Promotional activities culminated in two mailings of approximately 1,400 flyers, distribution of 
media advisories to 15 area newspaper outlets and 8 television stations, Public Service 
Announcements (PSAs) to 17 radio stations, and postering in 12 locations throughout the study 
area.  Articles were submitted to the CCMPO for the website and Chittenden Transportation 
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Quarterly. A total of 18 newspaper articles were collected and there were 4 “mentions” on 
Channel 3 TV (See Appendix A). 

3.4 Performance Measures  
 
The definition of performance measures used to evaluate the alternatives is one of the most 
important tasks in the project.  Performance measures measure the costs and benefits of the 
alternatives and the extent to which the various alternatives meet the project goals.  
Performance measures provide the framework for the decision making process.   

Performance measures need to be technically sound, well defined, and to be accepted by the 
community.  Technically sound performance measures are those which have general 
acceptance in the national transportation planning industry.  Some measures are specifically 
endorsed and required by federal transportation agencies, or address requirements of state and 
federal agencies.  It is particularly important to use this type of measure for projects for which 
state and/or federal funding might be used.  In addition to measures that meet government 
requirements, other performance measure gauge factors which are known to be benchmarks of 
transportation performance.   

In keeping with the need for technically sound measures is the need for measures that are 
defined in a way that is generally understood by laymen, and that can be equally and impartially 
applied to all alternatives.  The impartiality of performance measures is very important, as the 
use of measures that inherently favor one alternative or one mode violates the intent of an 
alternatives analysis.  Impartial, well-defined performance measures can provide the basis for 
good decision making on both technical and policy issues.   

Public acceptance of the performance measures early in the project life establishes public 
support for the process.  The community needs to understand that the performance measures 
are fair to all alternatives, and to agree that they measure characteristics of the project that 
reflect the community’s goals.  If this is achieved early, the public is much more likely to support 
the study process and its outcome, even if their personally preferred alternative is not selected.   

Well-defined performance measures that have broad public acceptance help gain the support of 
government agencies, including funding agencies, for the selected alternative. 

The definition of performance measures needs to be done early in the project.  The measures 
selected structure the data collection effort.  They provide a framework in which to define the 
alternatives, and guide the subsequent analysis process.  They therefore help make the study 
process more efficient.  The results of applying the performance measures during the 
alternatives analysis process then provides the basis for selecting the preferred alternative and 
for justifying that selection. 

Performance measures can be quantitative and qualitative.  Quantitative measures calculate 
costs and benefits.  Qualitative measures evaluate benefits and disbenefits for which it is 
difficult to establish a numeric value.  A rating such as high, medium and low is often applied. 
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The performance measures can be applied in different ways to evaluate and rank the 
alternatives.  A structured evaluation assigning relative weights to the various measures and 
assigning scores to each alternative is one approach.  Another approach could be to evaluate 
each alternative qualitatively within several categories of performance.  

3.4.1 Burlington-Essex Project Performance Measures 

The performance measures established for the Burlington-Essex Alternatives Analysis project 
were developed to meet the needs outlined above and were used to evaluate the project 
alternatives from a number of standpoints.  In addition, measures were developed to address 
local adopted plans and use readily available data and existing models. 

The performance measures for the Burlington-Essex project were developed to evaluate the 
extent to which the alternatives solve the transportation problems in the corridor that is to what 
extent the alternative really addresses the project need.  Problems in the corridor include 
congestion, traffic accidents, a shortage of non-auto transportation alternatives, an increasingly 
dispersed pattern of land use, and sensitive environmental conditions.   

The transportation measures used for the Burlington-Essex project were chosen to be 
compatible with Chittenden County MPO transportation model, its inputs and outputs.  It was 
also desirable to develop performance measures which make use of data readily available from 
sources within Chittenden County and the State of Vermont.  The measures were developed 
accordingly. 

The performance measures for the Burlington-Essex project fall into four categories: 

Mobility – measures in this category assess transportation impacts of the 
alternatives, and also the extent to which the alternatives improve people’s ability to 
get from one location to another  

��

��

��

��

Operating efficiency, cost effectiveness – measures in this category address 
transportation impacts, as well as the costs of the alternatives to users, non-users 
and operators 
Environment – measures in this category address the impacts of the various 
alternatives on the natural and built environment 
Land use – measures in this category address the impacts of the alternatives on 
land use in the corridor 

The performance measures that will be used for the Burlington-Essex project are shown in 
Table 3-3. 

The Mobility category includes seven measures, drawing on a number of data elements. The 
first measure addresses the changes in travel behavior generated by each alternative.  These 
changes are measured by the change in the number of trips, mode share, trip length and 
vehicle miles traveled.  A second measure assesses the impact of the alternatives on 
congestion and delay by identifying changes in travel speed and the amount of congestion 
travel during the peak hour.  The data for both of these measures are generated by the travel 
demand model 

  

August 2001 Study Process 3-14 

 



Burlington-Essex Alternatives Analysis  

 
 
Table 3-3 - Performance Measure - Burlington-Essex Alternative Analysis 
 

CATEGORY MEASURE COMMENTS 
I.  Mobility   
 I.a. Travel pattern changes 

Person trips, vehicle trips 
Vehicle miles traveled 
Average trip length 
Mode Split 

Measures changes in travel 
behavior 

 I.b.  Travel delay 
Average travel speed 
Percent of peak hour VMT congested 

Measures changes in congestion 
and performance 
 

 I.c. Trips by alternative modes 
Transit mode share 
Trips possible by alternative modes 

Measures accessibility, 
availability, and changes in use of 
transportation alternatives 

 I.d. Number of households and 
number of low-income households 
within ½ mile of boarding points 

Measures accessibility, availability 
of transportation alternatives 
Environmental Justice measure 

 I.e. Major traffic generators served 
within ½ mile 

 

 I.f. Contributes to regional and/or 
interstate transportation connectivity 

Measures alternative’s 
contributions to transportation 
system beyond region 

 I.g. Impact on transportation access 
for the elderly and persons with 
disabilities 

Rating of excellent, good, fair, 
poor 

II.  Operating 
Efficiencies/Cost-
Effectiveness 

  

 II.a. Change in operating cost  Measures fiscal impacts, cost-
effectiveness for operators 
 

 II.b. Incremental change in total 
capital and operating cost per 
incremental person trip 

In current dollars for forecast year 
Based on annual operating costs 
and annualized capital costs life 
cycle and discount rate 
Measures cost-effectiveness of 
investment based on use 
 

 II.c. Impact on local streets Change in VMT, LOS on local 
streets and key intersections 
Both a mobility and an 
environmental/quality of life 
measure 

 II.d. Safety Projected change in accidents 
Potential to change safety 
conditions in the corridor 

 

  

August 2001 Study Process 3-15 

 



Burlington-Essex Alternatives Analysis  

 
 
Table 3-3 - Performance Measure - Burlington-Essex Alternative Analysis (continued) 
 

CATEGORY MEASURE COMMENTS 
III.Environment   
 III.a. Change in pollutant emissions 

and greenhouse gas emissions 
Change in emissions  
 

 III.b.  Impacts on natural environment 
 

Significant, moderate, insignificant 
adverse impacts 
 

 III.c. Impacts on built environment 
 

Significant, moderate, insignificant 
adverse impacts 
 

 III.d. Environmental justice impacts Potential disproportionate negative 
impacts to low-income and minority 
populations 

IV. Land Use   
 IV.a. Change in corridor land use mix Measures impact on projected 

development 
Measures extent, nature, and 
location of induced development 

 IV.b. Change in land use in growth 
centers 

Measures extent to which 
alternative supports regional land 
use goals 

 

The Mobility category measures also evaluate the contributions of each alternative to the 
regional transportation network by measuring the extent to which the alternative broadens the 
transportation modes available for making trips; the extent to which it serves residences, 
particularly those of low-income households; the extent to which it serves major traffic 
generators such as employment centers, institutions, and recreational facilities; and the extent 
to which it serves people with special transportation needs.  These mobility impacts will be 
measured by identifying the number of households, traffic generators, etc. in close proximity to 
the transportation alternative. 

A transportation alternative of the magnitude of those included in this study will be a facility of 
regional significance.  Some alternatives are also potential components of national and 
international transportation networks.  The Mobility category includes a measure to evaluate 
each alternative’s performance in this area. 

The four measures in the Operating Efficiencies/Cost-Effectiveness category are designed to 
evaluate the costs and benefits of the alternatives with respect to capital and operating costs, 
number of users, and transportation operations.  One measure will evaluate the change in 
operating cost to the operators of the transportation facilities compared with the use of the 
facility.  This measure is based on a FTA evaluation measure, and has been expanded to make 
it equally applicable to highway alternatives.  It is intended to ascertain whether the alternative is 
a good long-term investment.  Other measures address the alternatives’ impacts on local streets 
and on safety 
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The environmental measures address the impacts of the alternatives on air quality, the natural 
and built environment, and environmental justice.  The measures reflect the impact areas to 
which the alternatives will be subject in future phases of work, however the evaluation is based 
on a preliminary screening rather than the in-depth data collection that will be done during the 
environmental assessment phase. 
 
The land use measures reflect the FTA New Starts measures to which the preferred alternative 
will be subject in future phases of the project.  The evaluation is based on preliminary screening 
and early conceptual development of potential station locations for the rail alternative. 
 
3.4.2  Regional  and State Goals and Objectives 

A Chittenden County Metropolitan Planning Organization 

The measures need to evaluate the extent to which an alternative achieves local goals.  For this 
reason, the performance measures developed for the project are tied to regional goals as 
adopted in the long range transportation plan and regional land use plan.  Table 1-1 in Chapter 
1 presented a summary of the goals of the Chittenden County long-range transportation plan.  
As the goals were developed to cover a broad range of transportation issues, not all of them are 
relevant to the Burlington-Essex project.  There is not a one-to-one correlation between goals 
and measures.  However, the study will address many of the region’s goals. 

The long-range transportation plan presented four broad goals, with numerous objectives under 
each goal.  The following outlines the ways in which the Burlington-Essex Corridor Alternatives 
Analysis project and the performance measures developed for the project address the region’s 
transportation goals and objectives. 

Project Selection and Participation - The project as a whole represents the region’s 
commitment to project selection and participation, as outlined in the first goal.  The project 
includes components to ensure a high level of interaction and cooperation and to promote 
involvement.  (Objectives a. and b.)  It also includes, through the Financial Plan task, a 
component that will help the MPO to achieve Objective d., to secure and efficiently utilize 
financial resources.  Objectives c. and d. are also addressed in the performance measures that 
measure the operating efficiencies and cost-effectiveness of the alternatives. 

Smarter Mobility - The MPO goal related to smarter mobility is addressed by the design of the 
alternatives themselves, and by the mobility and operating efficiency-related performance 
measures.  The various alternatives address Objective a., to prevent future congestion.  
Objective b., to use existing facilities more efficiently, is the basis for the TSM alternative.  
Safety is addressed in one of the Operating Efficiency measures, in keeping with Objective c.  
Objective e., to continue to analyze transportation needs of a corridor using the multimodal 
approach to integrate components of the transportation system efficiently is directly served by 
the Burlington-Essex study. 

Make the Land Use/Transportation Connection - The performance measures in the 
environmental, land use and mobility categories all address alternatives’ ability to further the 
MPO’s goal to make the land use/transportation connection.  The land use measures will 
evaluate development impacts of the alternatives both within the corridor and within growth 
centers located in the corridor.  The mobility measures will also evaluate the level of access to 
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key sites, as noted in Objective b.  Environmental measures will look at air pollution impacts and 
environmental impacts of the alternatives. 

Be a Change Agent - This study reflects the MPO’s goal to be a change agent.  The 
alternatives analysis includes bus and rail modes, as well as a TSM alternative with a significant 
bus component, and a performance measure is included which will measure the increase in 
trips made possible by alternative modes.  The study includes a land use planning component 
that will help integrate the transportation alternative into the community, and the land use 
measures will look at the impact on the community of development generated by the alternative.  
Many of the objectives included in this goal are outside the purview of this study. 

B Chittenden County Regional Planning Commission 

Table 1-2 in Chapter I summarized the goals of Chittenden County’s land use plan.  The focus 
of the land use plan is to guide growth and development in Chittenden County.  Transportation 
is a component of regional growth and development, but is one element among many.  As with 
the transportation plan, many of the goals adopted in this plan that deals with numerous and 
broad land use issues are not relevant to the Burlington-Essex project.  Performance measures 
were developed to address the relevant goals. 

Growth Centers - The study is being performed with an awareness of the regional policy 
promoting growth centers.  The land use measures include a measure addressing the impacts 
of the various alternatives on growth centers. 

Primary Support Structures - The Regional Planning Commission’s policy area related to 
primary support structures includes economic development, transportation project selection, 
mobility and transit capacity, housing and energy.  The performance measures will evaluate the 
alternatives with respect to all of these areas except housing.  Housing impacts will be 
considered generally, but not specifically, in the land use measures, as well as in the 
environmental measures assessing impacts on the built environment. 

The study itself is being done in the context of a framework and guidelines for selecting projects, 
as outlined in the second policy.  Cost-effectiveness measures address the use of limited 
financial resources.  Alternatives have been developed to addressed improvements in transit 
capacity and to decrease automobile dependency, as stated in the policies in this policy area.  A 
performance measure is included to evaluate the alternatives’ impact on energy consumption, in 
keeping with the last policy in this area. 

Secondary Support Structures – This policy area is addressed only marginally by the 
Burlington-Essex project.  The project does address, however, the policy of providing public 
facilities that support the development of growth centers. 

The Environment - The RPC’s policy area of the environment will be addressed through an 
evaluation of each alternative’s impact on the natural and built environment. 

C Vermont Agency of Transportation 

The study and the performance measures address the VTrans goals outlined in Chapter 1.  

�� Improve all modes of transportation to provide Vermonters with choices 

  

August 2001 Study Process 3-18 

 



Burlington-Essex Alternatives Analysis  

 
 
��Maintain existing transportation facilities 

��Strengthen the economy and improve Vermonter’s quality of life.  

 Specifically, the study includes a Transportation Systems Management Alternative that focuses 
on low-cost improvements to the existing transportation system, in keeping with the goal of 
maintaining existing facilities.  The performance measures include a measure of the extent to 
which an alternative expands mode choice and the extent to which people take advantage of 
that new choice. (measure 1c.).  In addition, the performance measures regarding 
environmental impacts on the natural and built environment (III c. and III d.), environmental 
justice (III e.) and land use impacts (IV a. and b.) address the VTrans goal of maintaining and 
enhancing the local quality of life. 

3.4.3 Review Process 

The performance measures for the project were presented to the Blue Ribbon Advisory 
Committee and the Technical Advisory Committee of the Metropolitan Planning Organization.  
The measures were adjusted in response to feedback received at those meetings.  The 
measures were also presented at the first public meeting on the project held in April. 

As a result of those discussions, environmental measures have been grouped into categories 
that measure the impact of the various alternatives on air quality; energy consumption; the 
natural environment, the built environment, and environmental justice.  The natural environment 
measure will consider impacts on wetlands and water bodies, floodplains, habitats for 
threatened and endangered species, forested land, and noise and vibration.  The built 
environment measure will focus on impacts on historic and archaeological resources, 
agricultural land, parkland and refuges, vistas, and residential and commercial displacements.  

Also as a result of those discussions, a measure was added to evaluate the alternatives with 
respect to their impacts on access for persons with disabilities. 

A measure was added to evaluate the contribution of each alternative to regional and/or 
interstate transportation connectivity after discussions with the Blue Ribbon Committee 
identified a number of projects that are developing within Vermont and New England which 
could be tied to—and even dependent upon—components of the alternatives being evaluated in 
this corridor. 

A key item of discussion for both committees was whether the various measures should be 
given weights, so that during the analysis process certain measures would have a greater 
importance than others, and a weighted evaluation score could be assigned to each alternative.  
It was generally agreed by both committees that it was the prerogative of the MPO Board to 
weigh the priority of the various measures by which the alternatives were evaluated, and to 
select a preferred alternative based on their interpretation of the policy implications of the 
alternatives analysis, of which the measures are an important element.   
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CHAPTER 4 Alternatives Considered 
 

4.1 Introduction 
 
The purpose of Phase IA of the Burlington – Essex Corridor study is to evaluate the 
transportation needs of the corridor in a comprehensive manner and to define and select a 
preferred alternative for implementation.  This chapter presents a description of the 
transportation alternatives that were evaluated.  While all alternatives are multimodal, each 
places a focus on a primary transportation mode.  The alternatives evaluated included the 
following: 

��No-Build Alternative 

��Transportation System Management Alternative 

��Highway Alternative 

��Express Bus Alternative 

��Commuter Rail Alternative  

In addition, two other alternatives - bus rapid transit is a dedicated right-of-way and light rail 
transit - were initially considered, but rejected as infeasible (see Section 4.8). 

The proposed alternatives were presented at a public meeting on April 17, 2001 and were 
refined in response to public comment.   

The following sections provide a more detailed description of the physical characteristics of 
alternatives.  In addition, an evaluation of the transportation performance of each of the 
alternatives in the 2025 horizon year based on the transportation modeling results is 
provided.  A discussion of the environmental and land use effects of each of the alternatives 
is presented in Chapter 5. 

4.2 No-Build Alternative 
 
The No-Build Alternative reflects conditions as they would be if no action were taken to 
improve the transportation network.  The No-Build Alternative is used as the benchmark 
against which to compare the costs and performance of the other alternatives.  

4.2.1 Definition 

The No-Build Alternative includes the existing highway and transit system, as it is today, and 
takes into account all programmed roadway improvements and land use changes, identified 
prior to May 2001.  The No-Build Alternative roadway improvements include all projects that 
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were included in the Chittenden County Transportation Improvement Plan (TIP) at that time, 
and include the following major projects: 

��Construction of Segments A and B of the Chittenden County Circumferential 
Highway, extending VT 289 southerly, from where it currently ends at VT 117, to 
Interstate 89. 

��Completion of the Southern Connector. 

�� Improvements to Shelburne Road (U.S. 7). 

�� Improvements to Kennedy Drive. 

The No-Build Alternative also includes the existing commuter rail service from Charlotte to 
Burlington.  Although this service is currently operating as a three-year demonstration 
project and could be terminated prior to 2025, it was included in the No-Build Alternative, 
since it is an existing transportation service which is carrying riders daily, and in which the 
Federal Transit Administration and the State of Vermont have invested capital funds.  The 
commuter rail line in this alternative includes a station in South Burlington in addition to 
existing stations is Charlotte, Shelburne and Burlington. 

The No-Build Alternative is illustrated in Figure 4-1. 

4.2.2 Transportation Performance 

The transportation performance of the No-Build Alternative reflects the projected travel 
conditions in Chittenden County and in the Burlington-Essex corridor if no action is taken to 
improve conditions.  The transportation performance outlined here serves as a basis against 
which to compare the other alternatives in the study, to gauge the extent to which the 
alternatives can improve the travel conditions in the corridor. 

The results of the modeling indicate that there are some marked differences between the 
county as a whole and the corridor.  Countywide, daily person trips are projected to increase 
by 60%, from 675,700 trips per day to 1,079,600 between 2000 and 2025.  Vehicle miles of 
travel (VMT) per day will increase by about 52% during that period.  The lower rate of 
increase in VMT than in trips points to a shortening in average trip length.  Such a reduction 
in trip length is usually a result of people deciding to make shorter trips when faced with an 
unacceptable level of congestion.  Despite shorter trips, the average time required to make 
a trip is expected to increase countywide, as average travel speeds fall due to congestion.  
Congested peak hour VMT, the number of miles traveled during the peak hour on highways 
operating at an unacceptable LOS, is expected to increase from 5.5% in 2000 to 25.8% 
countywide.  Projected region-wide transportation performance is shown in Table 4-1. 
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Table 4-1 - No-Build Alternative - Countywide Transportation Performance 
 

YEAR CHANGE MEASURE 
 2000 2025 AMOUNT % 

Person Trips 675,688 1,079,568 403,880 60% 
VMT 3,885,952 5,874,810 1,988,858 51% 
Congested VMT 5.5% 25.8% 20% 374% 
Av. Speed 33.7 26.8 -6.9 -20% 
 
Autos will remain the dominant mode of travel, with over 95% of trips being made in autos.  
The other modes—walk and transit—will also remain at about the same relative level of use, 
although the number of trips will increase.  Although the portion of trips made by transit in 
the county is projected to remain about the same, total trips will increase and there will be a 
shift for many transit users from bus to rail.  Transit currently accounts for 0.82% of trips in 
Chittenden County, with 97% of trips being made by bus.  In 2025, transit is expected to 
account for 0.83% of trips, about 9000 of the 1,079,600 daily trips.  The split between rail 
and transit will shift significantly, however, with rail use jumping from its current level of 3% 
of transit trips to 13% of transit rides.  Rail ridership is projected to increase from 150 trips 
per day, the average ridership in early 2001, to 1169 trips per day in 2025.  Bus ridership will 
increase, but less dramatically.  About 36% of train riders are expected to use both a bus 
and a train for their trips.  Countywide modal transportation performance is shown in Table 
4-2 

Table 4-2 - No-Build Alternative - Countywide Transportation Performance By Mode 
 

TRIPS CHANGE MODE SHARE CHANGE MODE 
 2000 2025 AMOUNT % 2000 2025  

Autos 641,895  1,028,064  386,169  60% 95.00% 95.23% 0.23% 
Walk 28,240  42,522  14,283  51% 4.18% 3.94% -5.8% 
Train 150  1,169  1,019  679% 0.02% 0.11% 387.53% 
Bus 5,403  7,812  2,409  45% 0.80% 0.72% -9.50% 
Total Transit 5,553  8,981  3,428  62% 0.82% 0.83% 1.23% 
Total 675,688 1,079,568  403,880  60%  100.00%  100.00   
 
Travel patterns and conditions in the study corridor differ from those for the county as a 
whole.  Because the study corridor contains the most urban, densely developed areas of the 
county, travel speeds tend to be lower, with more congestion.  Congested peak hour VMT in 
the corridor in 2000 was 9.7%, compared with 5.5% for the county.  Average travel speeds 
in the corridor were 15.6 miles per hour, compared with 33.7 miles per hour in the county.  
The share of transit and walk trips is higher in the corridor.   

The corridor will see an even greater increase in total person trips than the county, in the 
range of 67% to 71%.  VMT will increase by about 37%, a much smaller increase than the 
countywide increase.  However, congested peak hour VMT will jump from its current rate of 
9.7% to 35.9%.  Corridor transportation performance is summarized in Table 4-3. 
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Table 4-3 - No-Build Alternative - Corridor Transportation Performance 
 

YEAR CHANGE MEASURE 
 2000 2025 AMOUNT  % 

Person Trips 285,391 478,137 192,746 68% 
VMT 673,104 922,287 249,182  37% 
Congested VMT 9.7% 35.9% 26% 270% 
Av. Speed 15.6 8.5 -7.1 -45% 
 
Within the Burlington-Essex corridor, a slightly higher transit mode share currently prevails 
than is found in the county as a whole because of the greater concentration of transit in this 
area and the lack of bus service in many other areas of the county.  Transit-oriented land 
use patterns are also prevalent in much of the corridor.  This trend of higher transit use is 
projected to continue under the No-Build Alternative.  Transit use currently stands at 0.85% 
for trips with one end in the corridor, and at 1.81% for trips that begin and end in the 
corridor.  In 2025, the transit mode share is projected to increase to 1.17% for trips with one 
end in the corridor, but to drop to 1.51% for trips that originate and end in the corridor.  
Corridor modal performance is shown in Table 4-4. 

Table 4-4 - No-Build Alternative - Corridor Transportation Performance By Mode 
 

TRIPS CHANGE MODE SHARE CHANGE MODE 
 2000 2025 AMOUNT % 2000 2025  

Autos 266,089 453,715 187,625 71% 93.24% 94.89% 0.23% 
Walk 16,870 18,843 1,974 12% 5.91% 3.94% -33.3% 
Train   367 367   0.00% 0.08%   
Bus 2,432 5,212 2,780 114% 0.85% 1.09% 27.90% 
Total Transit 2,432 5,579 3,147 129% 0.85% 1.17% 36.91% 
Total 285,391 478,137 192,746 68%       
 
An analysis of the VT 15 corridor indicates that the entire corridor currently operates at an 
acceptable level-of-service (LOS D) in both the eastbound and westbound directions during 
both the morning and evening peak hours.  Congestion is greater during the p.m. peak hour.  
The average travel speed on the highway at these times is 20 miles per hour.  By 2025, 
travel conditions are projected to deteriorate further, with the LOS dropping from D to E, and 
average travel speeds in the peak hours dropping from 20 mph to 15 miles per hour. 

Analysis of the major intersections along VT 15 within the corridor indicates that by 2025, 
four key intersections will operate at an unacceptable LOS (E or F) under the No-Build 
Alternative.  Intersections on VT 15 with unacceptable levels of service are U.S.2/U.S. 7 in 
Winooski, E. Spring Street in Winooski, Lime Kiln Road, and Five Corners in Essex 
Junction.  With the exception of Lime Kiln Road, all of these intersections currently operate 
at unacceptable levels of service during the peak hours.  The VT15/U.S.2/U.S.7 intersection 
has been analyzed assuming its existing physical characteristics would remain unchanged 
in 2025, since the No-Build Alternative only includes those projects included in the TIP.  
However, it should be noted that based on a study1 conducted in July 2000, the traffic 
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operation conditions at this location would be drastically improved if a series of mitigation 
strategies including a one-way circulation system is implemented.  Intersection conditions 
are projected to worsen by 2025, with the increase in vehicle trips projected in the corridor.  
Table 4-5 shows the LOS analysis results for existing conditions and 2025 No-Build 
Alternative at the key intersections. 

Table 4-5 - Existing and 2025 No-Build Alternative LOS Results 
 

EXISTING 2025 NO-BUILD 
AM 

PEAK HOUR 
PM 

PEAK HOUR 
AM 

PEAK HOUR 
PM 

PEAK HOUR 
INTERSECTION 

LOS DELAY* LOS DELAY* LOS DELAY* LOS DELAY* 
VT-15/US 2/US 7 F 97.7 F 180.1 F 227.0 F 288.7 
VT-15/East Spring 
Street** F 50.1 F 54.7 F 286.1 F 680.2 

VT-15/I-89 SB 
On-Ramp 

C 22.4 B 17.1 C 29.4 D 45.9 

VT-15/I-89 NB 
Off-Ramp 

B 16.8 B 19.6 C 21.0 C 33.6 

VT-15/Lime Kiln 
Road 

A 9.8 C 24.0 E 68.2 F 88.2 

VT-15/Susie Wilson 
Road B 17.1 C 27.9 D 36.5 D 38.2 

VT-15/West 
Street 

B 12.7 B 13.4 B 15.5 B 16.7 

Five Corners F 161.1 F 188.9 F 162.8 F 246.4 
*   Average stopped delay per vehicle in seconds 
** Unsignalized intersection 

4.3 Transportation System Management Alternative 
 
4.3.1 Definition 

The Transportation Systems Management (TSM) Alternative reflects a federal priority on 
evaluating low-cost transportation solutions that can be implemented fairly quickly.  The 
TSM Alternative for the Burlington-Essex Corridor includes: 

��An evaluation of potential improvements at all major intersections, including signal 
timing and synchronization and additional turn lanes 

��More frequent bus service on the current linehaul route (CCTA Essex Route (#2)) 

��Two new bus routes providing local service to residential and employment corridors 
in Winooski and Colchester. 
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4.3.2 Intersection Improvements 

All major signalized and unsignalized intersections along VT 15, within the study area, were 
examined.  The intersections along VT 15 include the following locations between the 
intersection of VT 15 (Allen Street) and U.S. 2/7 (Main Street) in Winooski to Five Corners in 
Essex Junction: 

U.S. 2/U.S. 7 ��

��

��

��

��

��

��

East Spring Street 
I-89 Ramps 
Lime Kiln Road 
Susie Wilson Road 
West Street 
Five Corners 

 
Capacity analysis was performed and LOS at all locations was determined for the base year 
conditions.  The base year conditions analysis identifies any deficiencies at these locations.  
Any necessary, feasible improvements that would improve the operating conditions and 
LOS at these locations were included in the TSM.  The improvements evaluated included 
the following:  

��Provision of additional turning lanes. 

��Modification to existing lane assignments. 

��Provision of full-/semi-actuation at signalized locations. 

��Modification of existing timing and phasing at signalized locations. 

��Provision of signals at unsignalized locations, where signalization is warranted. 

��Assessment of other potential intersection configurations, including roundabouts, if 
appropriate. 

4.3.3 Bus Transit System 

At the present time the Essex Route (#2) of the Chittenden County Transportation Authority 
(CCTA) operates between Burlington and Essex Junction along the VT 15 Corridor.  The 
two terminus stops are Cherry Street Station in Burlington and the Amtrak Station in Essex 
Junction. Buses make regular stops on demand between these termini.  The main roadway 
along this route, between Champlain Mill (Winooski) and the Amtrak Station (Essex 
Junction), is VT 15.  Buses along the Essex Route (#2) operate with 30-minute headways in 
both directions, all day, and hourly after 6 PM.  

The following improvements for the bus transit system were evaluated: 

��Bus turnouts at all stops along VT 15. This would not only mitigate the existing 
situation where buses block the thru traffic during unloading and loading of the 
passengers, but provide for a safer, more attractive location for the passengers. 
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��Provision of bus stops within off-road facilities, where possible.  

��Service every 15 minutes on CCTA Essex Route (#2) during peak hours 
(approximately 6:00 a.m. to 9:30 a.m. and 3:30 p.m. to 6:30 p.m.) on weekdays. 

��Addition of local feeder bus routes in Winooski and Colchester to provide local 
connections to the Essex Route (#2), in addition to maintaining the other existing 
routes in the corridor.  New feeder routes would operate at 30-minute intervals all 
day. 

The following describes the feeder bus routes in more detail: 

Winooski North Route 

This route would serve employment centers along U.S. 2/7 north of central Winooski.  
Centers include commercial employers along U.S. 2/7 between Allen Street and I-89, light 
industrial and warehouse/distribution centers along Hercules Road, and office buildings on 
Water Tower Hill.  The route as follows would also serve residences north of Water Tower 
Hill, including some fairly dense areas of multiple unit housing. 

From the Champlain Mill to Main Street/U.S. 2/7 NB 
Right turn onto Hercules Road southwest bound 
At end of Hercules Road, turn around and return NB to U.S. 2/7 
Left turn on U.S. 2/7 SB 
Right turn onto Mountain View Road northwest bound 
Continue on S. Oak Circle NB 
Right turn onto Sunderland Woods Road EB 
Right turn onto U.S. 2/7 SB to Champlain Mill 
 

Susie Wilson Road Route 

This route would serve employment centers along Susie Wilson Road, and along Kellogg 
Road.  It would also serve residential areas east and west of Susie Wilson Road, including 
some areas of dense housing off Kellogg Road.  This route is a modification and extension 
of the current loop made in this area by some scheduled Essex route buses.  The bus would 
follow the route described below: 

From the stop at VT 15 onto Susie Wilson Road NB 
Right turn onto Blair Road EB 
Left turn onto Pioneer Street NB 
Left turn onto Abare Avenue WB 
Left turn onto Susie Wilson Road SB  
Right turn onto Kellogg Road WB 
Right turn onto far entrance to Oak Terrace northeast bound 
Straight across Kellogg Road onto Wedgewood Road SB 
Around Waverly Circle to Brennan Street WB 
Left onto Shannon Rd circling counterclockwise 
Right onto Walden Road WB 
Left onto Coventry Road NB 
Right onto Kellogg Road EB 
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Right onto Susie Wilson Road SB to bus stop at VT 15 
 

4.3.4 Transportation Performance 

The TSM Alternative is an alternative targeted at improving traffic operations in the corridor 
through addition of mode choice and low-cost operational improvements.  The general 
transportation performance of the corridor is expected to remain about the same as the No-
Build Alternative, with respect to traffic volumes and VMT.  The model found that increased 
transit service did not result in a significant increase in transit ridership.   

The TSM Alternative was found to improve traffic operations at key intersections on VT 15.  
All intersections were brought to a LOS D or better, with the exception of the VT 15/U.S. 
2/U.S. 7 intersection2, which remained at a LOS E during the p.m. peak hour, and Five 
Corners.   

��Mitigation strategies, proposed for the failing intersections are as follows: 

��

��

��

��

                                                

VT 15/U.S. 2/U.S. 7 – Addition of an exclusive right turn lane to the eastbound 
approach (includes land taking). 
VT 15/E. Spring Street – Signalization would be required at this presently 
unsignalized, T-intersection in order to improve the operating conditions to 
acceptable levels. No land taking will be required at this location. 
VT 15/Lime Kiln Road – Addition of an exclusive left turn lane to the VT 15 
westbound approach, which currently includes one exclusive left turn lane (land 
taking would be required). 
Five Corners – Typical mitigation strategies, such as adding lanes, modifications 
to lane assignments, and optimization of timing and phasing were modeled at 
this location. However, none of these measures were able to improve the 
operating conditions to acceptable levels.  Another strategy; conversion of this 
five-approach intersection to a roundabout, was examined under the Highway 
Alternative.   

 
Table 4-6 shows the 2025 No-Build results and the improvement in LOS at VT 15 
intersections under the TSM Alternative. 
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Table 4-6 – 2025 No-Build and TSM Alternatives LOS Results 
 

2025 NO-BUILD TSM 
AM 

PEAK HOUR 
PM 

PEAK HOUR 
AM 

PEAK HOUR 
PM 

PEAK HOUR INTERSECTION 

LOS DELAY* LOS DELAY* LOS DELAY* LOS DELAY* 
VT-15/US 2/US 7 F 227.0 F 288.7 D 48.6 E 64.6 
VT-15/East Spring 
Street** F 286.1 F 680.2 B*** 19.7 C*** 34.6 

VT-15/I-89 SB 
On-Ramp 

C 29.4 D 45.9 - - - - 

VT-15/I-89 NB 
Off-Ramp 

C 21.0 C 33.6 - - - - 

VT-15/Lime Kiln 
Road 

E 68.2 F 88.2 D 42.0 D 53.0 

VT-15/Susie Wilson 
Road D 36.5 D 38.2 - - - - 

VT-15/West 
Street 

B 15.5 B 16.7 - - - - 

Five Corners F 162.8 F 246.4 - - - - 
*      Average stopped delay per vehicle in seconds 
**    Unsignalized intersection 
***  Analyzed as a signalized intersection 
 
This evaluation indicates that with implementation of the TSM Alternative, an improvement 
in auto travel could be realized in the corridor between Winooski and Five Corners. 

4.3.5 Costs 

A Capital Cost 

Capital costs associated with the Transportation Systems Management alternative include 
the costs associated with intersection improvements, including replacement and/or addition 
of traffic signals, widening to add lanes, and restriping.  Also included in the cost of the TSM 
alternative is the cost of the additional buses required to operate the new local routes and 
the more frequent linehaul service.  Those costs are summarized in Table 4-7. 

Table 4-7 – TSM Capital Costs 
 

Cost Item Unit Cost Units Total 
Intersections  $500,000
Buses – small $150,000 3 $450,000
            - full-size $285,000 3 $855,000
Total  $1,805,000
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B Operating costs 

Operating costs associated with the TSM alternative are limited to the cost of the additional 
bus operations.  That cost is estimated at $516,865 annually, based on an estimated 
additional 35 revenue hours of service 254 days per year. 

4.4 Highway Alternative 
 
The Highway Alternative for the Burlington to Essex Junction Corridor Alternatives Analysis  
consists of two types of improvements to the study area’s transportation system: highway 
and arterial improvements.  The Highway Alternative is illustrated in Figure 4- 2. 

The highway improvements include the construction of Segments G through J of the 
Chittenden County Circumferential Highway (CCCH) VT 289 from Susie Wilson Road to VT 
127 in Colchester.  Segments A and B of CCCH were included and modeled in the No-Build 
Alternative, and therefore are included in all other alternatives as well. 

Construction of Segments G through J is expected to improve traffic conditions on local 
roadways by diverting through traffic to CCCH, according to reports developed for the 
circumferential project.  This traffic, which would be originating at Winooski and Colchester, 
is projected to use the Circumferential Highway instead of VT 117, VT 2A, VT 15 and other 
local roadways. The projected magnitude of this diverted traffic was determined by utilizing 
the Chittenden County Metropolitan Planning Organization (CCMPO) Transportation 
Model’s link-to-link volume function.   

The arterial improvements to VT 15 within the study area include increasing its capacity, 
provisions of state-of-art signal equipment at signalized intersections in order to achieve 
optimized timing and phasing at these locations, synchronization of adjacent signals to 
provide continuous flow of traffic along the corridor, and improvements to the existing bus 
transit operations. 

VT 15 is an east-west arterial.  Within the study area, VT 15 begins in Winooski, where it 
intersects U.S. 2/7 and continues east, with its easterly limits at Five Corners in Essex 
Junction. VT 15 along this corridor includes several roadway characteristics.  Although for 
the main part it includes two lanes in each direction, from the Five Corners west to the 
Champlain Valley Exposition Center it carries only one lane in the westbound direction.  The 
middle portion of VT 15, from just east of the interchange with I-89 to Warner Avenue 
contains a median with varied width.  Shoulders on both sides, in both directions are 
inconsistent or sometimes non-existent.  Additional exclusive left turn lanes are present at 
most signalized intersections, however, at some locations left turns are provided by the use 
of jug-handle type of turns.  Bus stops are provided at both far and near sides of the 
intersections, and at some instances at mid-block locations, even along the one-lane 
eastbound segment, blocking and disrupting the free flow of traffic. 
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These inconsistencies in the roadway geometry, coupled with extremely limited right-of-way, 
make it impossible to propose uniform improvements, such as adding a lane in each 
direction, or provision of reversible lane or bus-only lanes along the corridor, without major 
land takings that would include sidewalks, private properties, and sensitive land uses such 
as parks and cemeteries.  Therefore, the following feasible improvements for each segment 
of VT 15 were evaluated: 

4.4.1 Roadway Widening 

Widening of VT 15, by one lane in each direction, was considered along the entire corridor 
within the study area.  However, roadway widening along the entire corridor was not 
selected as part of the improvements for the Highway Alternative for two reasons: 

1) The right-of-way along VT 15 is extremely restricted and limited.  Addition of two 
travel lanes plus the appropriate shoulders would require an additional 24-30 feet 
of roadway width, which would not be available without major land acquisition 
including sidewalks, bike paths, and private property.  

2) According to “Corridor Plans for Chittenden County, Vermont”, with the 
Circumferential Highway completely in place, all segments of VT 15 would 
operate at acceptable Levels of Service (LOS) in the year 2013. Therefore, it is 
possible VT 15, as a four-lane arterial operating in conjunction with the 
Circumferential Highway, would have the required capacity to handle the 
projected traffic as far in the future as the study horizon year of 2025, and that 
there are other lesser mitigation measures that could be implemented in order to 
improve traffic conditions along the corridor.   

The Highway Alternative does include roadway widening along VT 15 for the segment 
between Five Corners and the Champlain Valley Exposition Center, where the roadway 
currently includes two eastbound lanes and one westbound lane.  The widening would entail 
adding a westbound lane, balancing capacity in both directions along the entire corridor.  
This widening would also improve the operating conditions at the Five Corners, which at the 
present time includes just one lane and experiences long queues and subsequent delays 
during both peak periods and mid-day hours. 

4.4.2 Intersection Improvements 

The Highway Alternative also included the intersection improvements previously discussed 
in Section 4.3. 

4.4.3 Interchange at Exit 15 

The Highway Alternative includes a full interchange at the I-89 Exit 15/VT 15 interchange, 
which adds access to VT 15 from the north and access to northbound I-89.  It provides for 
all movements to and from the interstate.  

4.4.4 Camp Johnson Roadway Connection 
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lane urban collector with a design speed of 35 miles per hour.  It is assumed that the 
existing intersection configurations at U.S. 7/Hercules Drive and VT 15/Barnes Avenue 
remain the same.   

4.4.5 Bus Transit System 

At present time the Essex Route (#2) of the CCTA operates between Burlington and Essex 
Junction.  The two terminus stops are Cherry Street Station in Burlington and Amtrak Station 
in Essex Junction. Buses make regular stops on demand between these termini.  The main 
roadway along this route is VT 15, between Champlain Mill and the Amtrak. Buses along 
Essex Route (#2) operate with 30-minute headways in both directions.  

The following improvements for the bus transit system has been proposed as part of the 
Highway Alternative: 

��Provision of bus turnouts at all stops along VT 15. This would not only mitigate the 
existing situation where buses block the thru traffic during unloading and loading of 
the passengers, but provide for a safer, more attractive location for the riders. 

��Provision of bus shelters within off-road facilities, where possible.  

��Service every 15 minutes on CCTA Essex Route (#2) during peak hours  
(approximately 6:00 a.m. to 9:30 a.m. and 3:30 p.m. to 6:30 p.m.). 

4.4.6 Transportation Performance 

The basic impact of the Highway Alternative on travel in the county as a whole is very slight 
changes in traffic volumes, mode shares, and travel conditions.  The countywide impacts of 
the Highway Alternative, when compared to the No-Build Alternative, are an increase of 1% 
in VMT, a slight decrease in vehicle trips, and a slight increase in transit trips and transit 
mode share, which rises from 0.83% to 0.85%.  Congested peak hour VMT decreases by 
4%.  Travel speeds rise because of the reduction in congestion, from 26.8 miles per hour to 
28.1 miles per hour and, as a consequence, travel time and vehicle hours of delay decline.   
These changes are shown in Table 4-8. 

Table 4-8 - Countywide Transportation Performance Change 
 

Measure 2000 2025 
No-Build 

2025 
Highway 

Change 
No-Build vs 

Highway 
Daily person trips 675,688 1,079,568 1,077,145 -< 1% 
Vehicle trips 516,258 826,336 825,312 -< 1% 
VMT 3,885,952 5,874,810 5,939,362 1% 
Av. Travel speed 
(mph) 33.7 26.8 28.1

5% 

% peak hr VMT 
congested 5.5% 25.8% 24.8%

-4% 

Auto mode share 95.00% 95.23% 95.25% < 1% 
Transit mode share 0.82% 0.83% 0.85% 2.4% 
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A key component of the Highway Alternative is the completion of the Circumferential 
Highway.  This major new facility will add considerable capacity for east-west travel in the 
county.  It will provide connections to I-89 and to the existing segments of the 
Circumferential Highway (VT 289), as well as to Segments A and B assumed as part of the 
No-Build Alternative.  The most highly used segment, running from I-89 west to VT 127, is 
expected to carry about 2000 cars in the peak hour each day.  The Circumferential Highway 
is expected to draw some traffic from VT 15 in the study corridor.  

The Highway Alternative increases the connectivity of the transportation network within 
Chittenden County and between Chittenden County and other destinations.  The expanded 
I-89 interchange and the new road through Camp Johnson expand connections between 
high-capacity roads in the corridor, and improve access to the region’s only interstate 
highway.  The Circumferential Highway segments provide links between some of the 
region’s highest-capacity, most heavily used highways: I-89, VT 289 and VT 127. 

At the corridor level, two types of trips were studied: trips with either an origin or destination 
in the corridor, and trips with both an origin and a destination in the corridor.  The Highway 
Alternative has little impact on amount of travel in the corridor as measured by the number 
of person and vehicle trips for either type of corridor-level trip.  Transit mode share increases 
by about 2% for either type of trip, although the estimated increase in passengers is small, 
at about 200 per day.  However, when the amount of travel is measured by vehicle miles 
traveled, the Highway Alternative generates an 8% increase over the No-Build Alternative.  
This indicates that people are projected to make about the same number of trips, but those 
trips will be significantly longer. 

Travel speeds are projected to increase from 8.5 miles per hour under the No-Build 
Alternative to 10.8 miles per hour.  This travel speed is still well below the county as a whole 
and below a desirable travel speed.  The percent of peak hour VMT under congested 
conditions drops from 35.9% to 29.9%.  (See Table 4-9.) 

Table 4-9 - Corridor-Level Transportation Performance Change 
 

 
Measure 

2000 
2025 

No-Build 
2025 

Highway 

Change  
No-Build vs 

Highway 
Daily person trips 285,931 478,137 480,506 < 1% 
Vehicle trips 214,008 364,686 366,812 < 1% 
VMT 673,104 922,287 994,996 8% 
Av. travel speed (mph) 15.59 8.54 10.79 -26.5% 
% peak hr VMT 
congested 9.7% 35.9% 29.9% 16.6% 
Auto mode share 93.24% 94.89% 94.90% < 1% 
Transit mode share 0.85% 1.17% 1.19% 1.7% 
 
The distribution of traffic among the various classifications of roads was evaluated for the 
Highway Alternative, to assess the impacts on neighborhood streets.  The vehicles miles 
traveled on highways for this alternative increased sharply, and increased as a percent of 
total VMT.  However, there was little decrease in the VMT on local and connector streets 
and on arterials, compared to the No-Build Alternative.  This is because the Highway 
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Alternative generated a sharp increase in total VMT, with most of that additional traffic using 
highways, particularly the Circumferential Highway.  Vehicle miles traveled are shown in 
Table 4-10. 

Table 4-10 - Corridor-Level Distribution of VMT 
 

Classification 2000 
VMT % of VMT

2025  
No-Build 

VMT 
% of VMT

2025 
Highway 

VMT 
% of VMT

Highways 173,083 26% 260,322 28% 353,512 36% 

Arterials 386,384 57% 500,292 54% 485,111 49% 

Local, 
connectors 113,638 17% 161,673 18% 156,373 16% 

 
Arterial/Urban Street analyzes, have been concluded for the VT 15 corridor during both 
morning and evening peak hours.  These analyzes which have been concluded for both 
eastbound and westbound directions indicate that VT 15 would operate at unacceptable 
LOS E during both peak hours, in both directions. 

The evening peak hour is generally more congested, resulting in lower average speeds and 
longer travel times, in both directions.  Compared to the existing conditions, average travel 
speed along VT 15 corridor would decrease from 20 mph to 15 mph and average travel 
times, from one end of the corridor to the other, would increase by 6 minutes. 

In addition to modeling of the corridor-level transportation impacts of the Highway 
Alternative, an intersection LOS analysis was conducted of VT 15 between the intersection 
with U.S. 2/U.S. 7 and Five Corners.  That analysis results indicated that the intersections at 
U.S. 2/U.S. 7, East Spring Street, Lime Kiln Road, and Five Corners all operated at an 
unacceptable LOS (LOS E or F) under the Highway Alternative.  These intersections all 
currently operate at an unacceptable LOS (LOS E or F), as well.  With the mitigation 
strategies discussed in the previous section for the TSM Alternative, all failing intersections 
with exception of the Five Corners would operate at acceptable levels of service.  The 2025 
No-Build and Highway Alternatives LOS analyses results are shown in Table 4-11. 

As discussed in the TSM Alternative, typical mitigation strategies were examined at the Five 
Corners.  However, none of these measures were able to improve the operating conclutions 
to acceptable levels at this location.  Provision of a roundabout was then examined.  The 
results of converting this five-approach intersection to a roundabout indicate that the 
operating conditions at this location would improve from LOS F to LOA A during both peak 
hours.  It should be noted that such conversion would require considerable amount of land 
taking and would impact the center of town.  If such conversion is to be considered, a 
detailed study of all the benefits and negative impacts should be conducted. 

The new highway facilities included in the Highway Alternative provide new transportation 
links for travel in the corridor.  These links provide benefits for some travelers, and at some 
locations.  They result in a mix of positive and negative impacts in the corridor. 
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Table 4-11 - 2025 No-Build and Highway Alternatives LOS Results 
 

2025 NO-BUILD HIGHWAY 
AM 

PEAK HOUR 
PM 

PEAK HOUR 
AM 

PEAK HOUR 
PM 

PEAK HOUR INTERSECTION 

LOS DELAY* LOS DELAY* LOS DELAY* LOS DELAY* 
VT-15/US 2/US 7 F 227.0 F 288.7 F 161.1 F 145.9
VT-15/East Spring 
Street** F 286.1 F 680.2 F 206.2 F 904.5

VT-15/I-89 SB 
On-Ramp C 29.4 D 45.9 D 52.9 D 51.4

VT-15/I-89 NB 
Off-Ramp C 21.0 C 33.6 C 26.2 D 38.8

VT-15/Lime Kiln 
Road E 68.2 F 88.2 D 47.0 E 77.0

VT-15/Susie Wilson 
Road D 36.5 D 38.2 C 21.3 C 33.7

VT-15/West 
Street B 15.5 B 16.7 B 15.4 B 16.3

Five Corners F 162.8 F 246.4 F 199.6 F 218.6
 * Average stopped delay per vehicle in seconds 
** Unsignalized intersection 

 
The construction of a full interchange at I-89/VT 15 would facilitate travel between VT 15 
and points to the north.  This interchange also provides access between VT 15 and the 
Circumferential Highway segments included in the Highway Alternative.  This improved 
access results in an increase in traffic on VT 15.  Traffic is also added to VT 15 via the new 
road through Camp Johnson.  This connection improves access from VT 15 to the 
warehousing, distribution and manufacturing sites on Hercules Road and to the office 
developments at Water Tower Hill.  This access is very similar to that provided by the I-89 
interchange.  Both facilities have the potential to reduce traffic at the U.S. 2/U.S. 7 
intersection with VT 15.   

The Circumferential Highway adds a major transportation facility to the corridor.  While the 
highway reduces traffic on VT 15, this reduction, as a whole, is offset by the increase in 
traffic due to the new access points discussed above.  The Circumferential Highway does 
impact some intersections on VT 15.  Operations at VT 15/Susie Wilson Road are improved 
by the diversion of traffic from that intersection by the extension of the Circumferential 
Highway.  However, the Circumferential Highway also adds a considerable amount of traffic 
to VT 2A between the Circumferential Highway and Five Corners.  Because the LOS at Five 
Corners is at an unacceptable level in 2000 and projected to worsen by 2025 under the No-
Build Alternative, this added traffic increases delays at the intersection.  The greatest impact 
is during the p.m. peak hour northbound, when traffic volumes on VT 2A are projected to 
increase by 140%, with the addition of 230 vehicles.   

4.4.7 Cost 

Capital costs for the Highway Alternative include the engineering and construction costs of 
the new highway facilities, plus the cost to purchase the buses required to operate the 
additional bus service.  In the case of the Circumferential Highway, costs also include right-
of-way acquisition.  Highway Alternative costs are summarized in Table 4-12. 
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Table 4-12 – Capital Cost  
 

Cost Item Unit Unit Cost Total 
VT15 improvements  $2,000,000
Camp Johnson road  $   600,000
I-89/VT15 interchange  $3,500,000
Circumferential Hwy  $63,500,000
 Segments G-H $40,900,000
 Segments I-J $22,600,000
Five Corners Roundabout  $500,000
Bus 3 $285,000 $855,000
Total  $70,955,000
 
4.4.8 Operating Costs 

Operating costs associated with the Highway alternative include the costs of operating the 
new highway facilities, as well as the cost of providing additional bus service (see Table 4-
13). 

Table 4-13 – Operating Cost 
 

Cost Item Cost 
Highway operations $178,345 
Bus operations $310,120 
Total $488,465 

 

4.5 Express Bus Alternative 
 
An express Bus Alternative would use traditional 40-foot transit buses running in existing 
highway right-of-way, and make limited stops at park-and-ride lots and at bus stops serving 
major traffic generators on two routes.  Park-and-ride lots were assumed along the 
Circumferential Highway at VT 2A, VT 15 (Lange Farm) and VT 117.3  The bus stops will be 
more developed than traditional bus stops, with pullout areas, shelters, benches, lighting 
and other amenities.  These routes will be served by a network of feeder buses which will 
collect and distribute riders on local routes serving residential and employment areas.  The 
route alignments, stops, and feeder routes are shown in Figure 4-3. 

Express Routes A and B will operate between central Burlington and Essex, with limited 
stops at designated locations along the routes.  These stops will serve major traffic 
generators and central transfer points between transportation modes, including CCTA bus 
routes, feeder routes, Amtrak, and park-and-ride.  Route configuration and specific stops are 
discussed below.   

                                                 
3   Park-and-ride lots are the same as discussed in “Chittenden County Park-and-ride Lots Prioritization” interim 
report, Chittenden County Metropolitan Planning Organization, February 1999. 
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The express bus routes will operate during peak periods on fifteen-minute headways.  It is 
assumed that normal fixed-route service would be provided on the current Essex Route (#2) 
during off-peak periods. 

4.5.1 Bus Operations 

Express Route A 

Express Route A would originate at the Cherry Street CCTA terminal in downtown 
Burlington, or at the Burlington Multimodal Center, if CCTA operations are shifted to that 
location.  The Multimodal Center location would be preferable, due to the connection with 
Champlain Flyer service at Union Station. 

From downtown Burlington, the route would proceed to Willard Street northbound (NB) and 
hence to Riverside Avenue/U.S. 2/7.  Turning right (eastbound (EB)) on Riverside Avenue, 
the bus’ first stop would be near Hillside Avenue, a location that provides service to a 
number of apartment buildings.  The route would then proceed into Winooski with a stop at 
Champlain Mill.  At this location it would connect with two feeder routes and an extended 
College Street Shuttle (#11). 

From Champlain Mill, the route extends east along VT 15 with stops at St. Michael’s 
College, Fanny Allen Health Care and Susie Wilson Road.  A connection is made with a 
feeder bus route at Susie Wilson Road. 

Continuing east on VT 15, the route would enter Essex Junction with a stop at the Amtrak 
station.  Connections would be made with two feeder bus routes at this location.  From 
Essex Junction, the route would proceed east on VT 117 to a stop at the IBM facility, then to 
the interchange with VT 289.  A park-and-ride would be provided at the VT 289 location. 

The route would take VT 289, exiting at the interchange at VT 15 to serve a park-and-ride, 
possibly within the mall at that location.  Returning to VT 289, it would exit at VT 2A to serve 
a park-and-ride facility at the interchange, then proceed southwest on the Susie Wilson 
Road bypass and Susie Wilson Road.  At the intersection of Susie Wilson Road and VT 15 it 
would connect with two feeder bus routes, and potentially with the outbound express bus.  
The bus would then proceed westbound on VT 15, making the stops at Fanny Allen, St. 
Michael’s College and Champlain Mill.  It would return to central Burlington via Riverside 
Avenue and Winooski Avenue 

Running time from Burlington to Essex Junction is estimated to be 30 minutes.  Buses would 
require an hour to make the full loop.  These buses would take 15 minutes of layover time in 
Burlington and then start another run. 

Express Route B 

Express Route B would also originate at the Cherry Street CCTA terminal in downtown 
Burlington, or at the Burlington Multimodal Center, if CCTA operations are shifted to that 
location.  As with the Express Bus Route A, the Multimodal Center location would be 
preferable, due to the connection with Champlain Flyer service at Union Station. 
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From central Burlington the route would continue up Main Street making its first stop at 
University Heights/Carragan Drive to service the University of Vermont and Fletcher Allen 
Health Care.  The bus would proceed to the interchange with I-89 at Exit 14, stopping for 
passengers prior to entering the expressway southbound/westbound.  The bus would run 
non-stop to Essex Junction via I-89 and segments A and B of VT 289, the Circumferential 
Highway. 

The bus would stop at the designated park-and-ride location at the VT 289/VT 117 exit.  It 
would proceed west on VT 117, making a stop at IBM.  In Essex Junction, it would stop at 
the Amtrak station, where it would connect with the Essex Loop feeder route and with 
Amtrak trains.  It would then proceed north on VT 15 to VT 289, stopping at designated 
park-and-ride locations at the expressway interchanges at VT 15 and VT 117, before 
entering VT 289 southbound to return to Burlington. 

Running time on this alternative is estimated to be 30 minutes from Burlington to Essex 
Junction. 

4.5.2 Feeder Bus Operations 

Five feeder bus routes are proposed to serve the express routes, two to the Champlain Mill 
stop, one to the Susie Wilson Road stop, and one to the Essex Junction stop.  This network 
of routes would replace existing bus service within the study area, with the exception of 
Burlington.  Within Burlington, it is assumed that existing bus routes would continue to 
operate. 

The bus routes were designed to provide optimum service, and assume no restrictions on 
geographic areas of service beyond the normal physical operating constraints that govern 
bus route design, and no restrictions on operating costs.  Bus routes are designed to serve 
employment centers and more densely developed residential areas.   

It is assumed that small 21 passenger mini-buses would be appropriate for the feeder bus 
routes.  Mini-buses would be preferable operationally on most routes because the routes 
would use local connector streets and residential streets.   

The feeder system has been designed with the assumption that riders will be willing to make 
one transfer, from feeder bus to express bus or vice versa, or from auto to express bus, but 
are unlikely to select transit if they must make multiple transfers.  For this reason, the 
express bus routes serve park-and-ride lots along the alignment, but the bus network does 
not include shuttles from remote park-and-ride lots to the express bus routes. 

Feeder buses will operate as typical fixed route buses making stops at closely spaced bus 
stops, generally on demand.  Passenger shelters are assumed to exist at major stops. 

Central Winooski Route 

This route is very similar to the current CCTA Riverside/Winooski Route (#9), with some 
modifications.  It would serve Winooski residential areas. Following the route described 
below: 

From Champlain Mill, turn onto Allen Street/VT 15 westbound (WB) 
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Right turn onto Malletts Bay Avenue northwest bound 
Left turn onto West Lane/River Street WB 
Right turn onto West Street northbound (NB) 
Right turn onto Pine Street northeast bound 
Left turn onto North Street NB 
Left turn onto Pine Grove Terrace WB 
Left turn onto Cedar Street SB 
Left turn onto Brisson Court eastbound (EB) 
Right turn onto North Street SB 
Left turn onto Spring Street EB 
Right turn onto Barlow Street SB to Champlain Mill 
From Champlain Mill, NB on Main Street to La Fountain Street 
Right turn on La Fountain Street EB  
Right turn on Dion Street SB 
Right turn on Allen Street/VT 15 WB 
Right turn onto Spring Street WB 
Left turn onto Main Street SB to Champlain Mill 

 
Winooski North Route 

This route would serve employment centers along U.S. 2/7 north of central Winooski.  
Centers include commercial employers along U.S. 2/7 between Allen Street and I-89, light 
industrial and warehouse/distribution centers along Hercules Road, and office buildings on 
Water Tower Hill.  The route would also serve residences north of Water Tower Hill, 
including some fairly dense areas of multiple unit housing.  The bus would follow the route 
described below: 

From the Champlain Mill to Main Street/U.S. 2/7 NB 
Right turn onto Hercules Road southwest bound 
At end of Hercules Road, turn around and return NB to U.S. 2/7 
Left turn on U.S. 2/7 SB 
Right turn onto Mountain View Road northwest bound 
Continue on South Oak Circle NB 
Right turn onto Sunderland Woods Road EB 
Right turn onto U.S. 2/7 SB to Champlain Mill 

 
College Street Shuttle 

The College Street Shuttle (#11) would be extended up Colchester Avenue to Champlain 
Mill to provide a transfer for express bus riders bound for UVM/Fletcher Allen.  

Susie Wilson Road Route 

This route would serve employment centers along Susie Wilson Road, and along Kellogg 
Road.  It would also serve residential areas east and west of Susie Wilson Road, including 
some areas of dense housing off Kellogg Road.  The bus would follow the route described 
below: 

From the stop at VT 15 onto Susie Wilson Road NB 
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Left turn onto Pioneer Street NB 
Left turn onto Abare Avenue WB 
Left turn onto Susie Wilson Road SB  
Right turn onto Kellogg Road WB 
Right turn onto far entrance to Oak Terrace northeast bound 
Straight across Kellogg Road onto Wedgewood Road SB 
Around Waverly Circle to Brennan Street WB 
Left onto Shannon Road circling counterclockwise 
Right onto Walden Road WB 
Left onto Coventry Road NB 
Right onto Kellogg Road EB 
Right onto Susie Wilson Road SB to bus stop at VT 15 

 
Essex Loop 

This route follows the alignment of the current CCTA #4 Essex Center route along VT 15, 
Sandhill Road and VT 117. 

4.5.3 Bus Facilities 

It is assumed that loading and unloading on the express bus routes will occur in bus stops or 
stations out of the highway right-of-way.  High quality passenger facilities will be provided at 
each of the bus stops.  These facilities will more closely resemble those found at light rail 
stations than at bus stops.  To the extent feasible at each site, facilities will include 
passenger shelters with seating, lighting, kiss-and-ride facilities, and bus pullouts.  Park-
and-ride facilities are proposed at three outlying locations with expressway access in Essex.  
It is possible that additional park-and-ride could be provided at Champlain Mill and at the 
shopping center at Susie Wilson Road.  Most of the designated stops are located to take 
advantage of the opportunities for shelter and other amenities provided by existing 
developments such as shopping malls. 

Bus-related facilities will also include installation of traffic signals with transit priority, as 
appropriate.  

4.5.4 Transportation Performance 

The Express Bus Alternative has little effect on countywide transportation performance.  As 
indicated in Table 4-14, there is a slight decrease in person trips, and virtually no change in 
vehicle miles of travel, travel speed or delay.  Bus ridership increases, as might be 
expected.  Rail trips remain the same, however the number of people using buses and rail 
together for their trips increases from 420 under the No-Build Alternative to 530 under the 
Express Bus Alternative.  The transit mode share increases slightly, to 0.86%.   
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Table 4-14 - Countywide Transportation Performance Change 
 

Measure 2000 2025 
No-Build 

2025 
Express Bus 

Change 
No-Build vs 
Express Bus 

Daily person trips 675,688 1,079,568 1,079,348 - < 1% 
Vehicle trips 516,258 826,336 825,548 - < 1% 
Bus trips 5,403 7,812 8,120 4% 
VMT 3,885,952 5,874,810 5,874,372 - < 1% 
Av. Travel speed 
(mph) 33.69 26.80 26.75

- < 1% 

% peak hr VMT 
congested 5.5% 25.8% 26.0%

< 1% 

Auto mode share 95.00% 95.23% 95.15% - < 1% 
Transit mode share 0.82% 0.83% 0.86% 4% 
 
The Express Bus Alternative has a relatively greater impact at the corridor level.  For trips 
either beginning or ending in the corridor, transit mode share jumps 4.3%, and the number 
of bus trips rises by 5.4%.  For trips with both the beginning and end in the corridor, transit 
mode share jumps to 1.68%, an increase of 11.2%.  The actual number of bus riders 
increases by 280 for trips with one end in the corridor, and by 242 for trips with both ends in 
the corridor.  This is a small portion of the nearly half million trips made in the corridor each 
day. 

As shown in Table 4-15, the auto mode share in the corridor does not change with the 
Express Bus Alternative.  Travel speeds increase sharply, with a related decrease in the 
percent of peak hour VMT in congested conditions.  The distribution of traffic among the 
different road classifications does not change from the No-Build Alternative. 

Table 4-15 - Corridor-Level Transportation Performance Change 
 

Measure 2000 2025 
No-Build 

2025 
Express Bus 

Change 
No-Build vs 
Express Bus 

Daily person 
trips 

285,391 478,137 487,412 1.9% 

Vehicle Trips 214,008 364,686 371,769 1.9% 
Bus Trips 2,432 4,212 5,492 5.4% 
VMT 673,104 922,287 923,421 < 1% 
Av. Travel 
speed 

15.59 8.54 9.55 11.8% 

% peak hr VMT 
congested 

9.7% 35.9% 32.2% -10.2% 

Auto mode 
share 

93.24% 94.89% 94.89% No change 

Transit mode 
share 

0.85 1.17% 1.22% 4.3% 
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The Express Bus alternative adds transportation access and alternatives in the corridor.  
The two express bus routes are designed to emulate rapid transit to the extent possible, by 
providing a higher speed service operating more frequently with limited stops, providing a 
transportation spine fed by local routes.  The route using the expressway to travel from 
Essex Junction to Burlington achieves this to a greater extent than the route running on VT 
15.  Each has its advantages and drawbacks. 

The expressway route can travel at high speeds with no stops between Essex Junction and 
Burlington.  As such, it provides a high level of service for its riders.  However, because the 
route makes no interim stops, it serves a small market of riders who have origins and 
destinations close to the stops on the route.  The stops include park-and-rides and IBM in 
Essex, and downtown Burlington. 

The VT 15 route serves more destinations, and is likely to serve trips within the corridor, as 
well as trips with an origin at one end and a destination at the other.  However, the speed 
and reliability of this route are dependent on the smooth operation of VT 15.  Although when 
compared with the current CCTA route, the alternative’s more frequent service is appealing, 
and the bus running time would be improved some through elimination of the current 
deviations from VT 15, unless travel speed can be increased, this route is unlikely to draw 
many more riders than the current #2-Essex CCTA route.  

In addition to the more intensive linehaul transit service, the Express Bus alternative extends 
transit into areas which have no transit service, or which have limited transit service from 
existing CCTA routes.  This broadens both the transportation options for people living and 
working in those areas, and the catchment area for the transit system.  The addition of park-
and-ride lots on VT 289 expands the catchment area far beyond the corridor, for those who 
are willing to drive to Essex and transfer to a bus. 

The Express Bus alternative also increases the desirability of a multimode trip, as the 
increase in the number of bus-rail linked trips indicates. 

The same eight intersections, along the VT 15 corridor, analyzed under the Existing 
Conditions, No-Build, Highway, and TSM Alternatives, were also analyzed for the Express 
Bus Alternative.  This analyzes results indicate that the four intersections that perform at 
unacceptable conditions under other alternatives, would also fail in the Express Bus 
Alternative as well. 

The recommended mitigations explained in the TSM Alternative (Section 4.3) would improve 
the operating conditions at these locations to acceptable (LOS D or better) conditions. 

Table 4-16 shows the LOS analyzes results for the 2025 No-Build and Express Bus 
Alternatives. 
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Table 4-16 - 2025 No-Build and Express Bus Alternatives LOS Results 
 

2025 NO-BUILD EXPRESS BUS 
AM 

PEAK HOUR 
PM 

PEAK HOUR 
AM 

PEAK HOUR 
PM 

PEAK HOUR INTERSECTION 

LOS DELAY* LOS DELAY* LOS DELAY* LOS DELAY
* 

VT-15/US 2/US 7 F 227.0 F 288.7 F 234.1 F 262.5
VT-15/East Spring 
Street** F 286.1 F 680.2 F 263.9 F 825.1

VT-15/I-89 SB 
On-Ramp C 29.4 D 45.9 C 29.7 D 47.7

VT-15/I-89 NB 
Off-Ramp C 21.0 C 33.6 C 21.2 C 33.2

VT-15/Lime Kiln 
Road E 68.2 F 88.2 E 62.1 E 75.5

VT-15/Susie Wilson 
Road D 36.5 D 38.2 C 34.0 C 34.2

VT-15/West 
Street B 15.5 B 16.7 B 15.7 B 16.5

Five Corners F 162.8 F 246.4 F 164.6 F 191.4
*    Average stopped delay per vehicle in seconds 
**  Unsignalized intersection 

 
4.5.5  Cost 

A Capital costs 

The capital costs associated with the Express Bus Alternative include the cost of additional 
vehicles, the cost of construction of park-and-rides, and the cost of passenger facilities at 
the express bus stops (see Table 4-17). 

Table 4-17 – Capital Costs 
 

Cost Item Unit Cost Units Total 
Buses  
     - small $150,000 3 $  450,000
     - full-size $285,000 14 $3,990,000
Park-and rides $  275,400
Passenger facilities $  720,000
Total $5,435,400
 
B Operating costs 

Operating costs associated with the Express Bus alternative include the cost of 96 hours per 
day of additional bus operations, plus $30,000 a year for maintaining park-and-ride facilities 
and passenger facilities.  The total annual operating cost for the Express Bus alternative is 
estimated at $1,447,685. 
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4.6 Commuter Rail Alternative 
 
4.6.1 Description of Alternative 

The Vermont Railway (VTR) currently operates commuter rail service known as the 
Champlain Flyer between Charlotte and Union Station in Burlington, a distance of about 12 
miles.  The Commuter Rail Alternative would add regularly scheduled diesel-powered train 
service operating on existing freight rail track between the existing Union Station in 
downtown Burlington and the IBM facility east of Essex Junction, a distance of about 8 
miles.  The service would operate seven days per week, and be connected with the existing 
Champlain Flyer service operated by the Vermont Railway (VTR).  Service in the Burlington-
Essex corridor would stop at six stations served by feeder buses and/or park-and-rides.  The 
Commuter Rail Alternative is shown in Figure 4-4. 

Rail Facilities 

The existing freight facility rail consists generally of unsignalized single track running 
generally parallel to VT 15.  The alignment includes 16 bridges and one tunnel.  It is 
assumed that the existing rail, track bed and associated facilities are in generally good 
condition and are sufficient to provide commuter rail service after a reasonable level of 
investment.  The nature and extent of investment in rail infrastructure improvements will be 
verified during the course of the alternatives analysis and subsequent project development.   

Passing sidings are assumed to exist as needed for operations.  The location of these 
sidings will be evaluated as the alternatives analysis and project development progress. 

The line is not currently signalized.  Commuter rail service can operate at hourly intervals 
without the addition of signals.  Signalization of the line will be assumed for the service 
scenario that includes commuter rail service every half hour. 

Six stations are included in the Commuter Rail Alternative.  These are located in Burlington 
(the existing Union Station), Winooski, at a location near the Fanny Allen Health Care 
Facility and Camp Johnson, near the Champlain Valley Exposition (Fairgrounds) in Essex 
Junction, and at the IBM facility.  (The stations are described more completely in Section 
4.5.7.)  Station locations are conceptual.  Stations are assumed to include, at a minimum, 
platforms, canopy shelter, and a bench for passengers, and to be fully accessible to persons 
with disabilities, in compliance with the Americans with Disabilities Act and associated 
regulations.  As appropriate to individual station locations, they may also include bus 
facilities and/or park-and-ride facilities.  It is anticipated that station locations and 
characteristics will be adjusted as the alternatives analysis and project development 
progress. 

 

  

August 2001 Alternatives Considered 4-27 
 





Burlington-Essex Alternatives Analysis  

  
 
Within the commuter rail alignment, two scenarios were evaluated with respect to cost, 
ridership, and other performance measures.  The two scenarios consisted of a basic service 
scenario, which consists of the minimum investment required to sustain safe and effective 
service at one-hour headways, and a Full-Build Scenario, which consists of the investment 
required for full operation with “quiet zones” on half-hour headways.  The two alternative 
scenarios were selected to provide the full range of potential costs associated with the 
commuter rail.  It should be noted that “quiet zones” could be incorporated into either 
alternative. 

Rail Operations 

Burlington-Essex commuter rail service is assumed to operate as an extension of the 
existing Champlain Flyer service.  Trains would operate for the full length of the line 
between Charlotte and the IBM facility in Essex.   

On weekdays, trains are assumed to operate between approximately 6:00 a.m. and 11:00 
a.m. and between approximately 2:00 p.m. and 8:00 p.m.  Charlotte-bound trains and 
Essex-bound trains will meet in Burlington on each run, with a five-minute dwell time at the 
Union Station.   

Two schedule alternatives were evaluated, one with hourly train service and one with half-
hourly service.  Weekend schedules would include one train in each direction every two 
hours.  It is anticipated that this schedule would be adjusted for special events, although 
such adjustments will not be tested.  Two potential schedules will be evaluated, one based 
on the current Champlain Flyer schedule, and one tailored to provide optimum service for 
shift changes at the IBM facility.  Preliminary schedules are provided in Section 4.5.6. 

Rail service is assumed to be provided with equipment compatible with the equipment 
currently operated on the Champlain Flyer.  Fleet size will be adjusted as needed to provide 
service. 

Freight service currently operates several times per week on the existing track and is 
assumed to continue operating during the midday period. 

Feeder Buses 

A feeder bus network has been designed to serve the Commuter Rail Alternative.  This 
network of routes would replace existing bus service within the study area, with the 
exception of Burlington.  Within Burlington, it is assumed that existing bus routes would 
continue to operate. 

As with the Express Bus Alternative, the bus routes were designed to provide optimum 
service, and assume no restrictions on geographic areas of service beyond the normal 
physical operating constraints that govern bus route design, and no restrictions on operating 
costs. 

Feeder bus routes have been designed to serve the Winooski, Fairgrounds, and Essex 
Junction stations.  Buses will meet all trains.  Bus routes are designed to serve employment 
centers and more densely developed residential areas.  As with the Express Bus 
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Alternative, it was assumed that small 21 passenger buses would be appropriate for the 
feeder bus routes.   

The feeder system have been designed with the assumption that riders will be willing to 
make one transfer, from bus to rail or from rail to bus, but are unlikely to select transit if they 
must make multiple transfers.  For this reason, the bus network does not include shuttles fro 
remote park-and-ride lots. 

Feeder buses will operate as typical fixed route buses making stops at closely spaced bus 
stops.  Passenger shelters are assumed to exist at major stops. 

The following bus routes are included in the feeder bus network. 

Winooski Station 

Three bus routes would serve the Winooski station.  The actual operations in the Allen 
Street/Main Street area may change due to proposed reconfiguration of this area in 
conjunction with the redevelopment of the Champlain Mill area. 

West Loop/UVM-Fletcher Allen 
This route would serve the residential areas in western Winooski, and would also 
connect the Winooski station with the UVM/Fletcher Allen area.  The route would be 
configured as follows: 
 

From the rail station, southbound (SB) on Barlow 
Right turn onto Allen Street/VT 15 westbound (WB) 
Right turn onto Malletts Bay Avenue northwest bound 
Left turn onto West Lane/River Street WB 
Right turn onto West Street northbound (NB) 
Right turn onto Pine Street northeast bound 
Left turn onto North Street NB 
Left turn onto Pine Grove Terrace WB 
Left turn onto Cedar Street SB 
Left turn onto Brisson Court eastbound (EB) 
Right turn onto North Street SB 
Left turn onto Spring Street EB 
Right turn onto Barlow Street SB to station 
From station SB on Barlow Street 
Right turn onto Allen Street WB 
Left turn onto Colchester Avenue SB to UVM/Fletcher Allen 
Return NB on Colchester/Main Street to Spring Street 
Right turn on Spring Street EB 
Right turn on Barlow Street SB to station 
 

East Loop/Fort Ethan Allen-Fanny Allen 
This route would serve the residential areas of eastern Winooski and Fort Ethan 
Allen, the employment center at Fanny Allen, and St. Michael’s College. 
 

From the rail station, SB on Barlow Street 
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Left turn onto Allen Street/VT 15 EB 
Left turn onto Fort Ethan Allen Avenue northeast bound 
Right turn onto VT 15 WB 
Right turn onto Dion Street NB 
Left turn onto La Fountain Street WB 
Left turn onto Main Street/U.S. 2/7 SB 
Left turn onto Spring Street EB 
Right turn onto Barlow Street SB to station 

 
North Route 
This route would serve employment centers along U.S. 2/7 north of central Winooski.  
Centers include commercial employers along U.S. 2/7 between Allen Street and I-89, 
light industrial and warehouse/distribution centers along Hercules Road, and office 
buildings on Water Tower Hill.  The route would also serve residences north of Water 
Tower Hill, including some fairly dense areas of multiple unit housing. 
 

From the rail station, SB on Barlow Street 
Right turn onto Allen Street WB 
Right turn onto Main Street/U.S. 2/7 NB 
Right turn onto Hercules Road southwest bound 
At end of Hercules Road, turn around and return NB to U.S. 2/7 
Left turn on U.S. 2/7 SB 
Right turn onto Mountain View Road northwest bound 
Continue on S. Oak Circle NB 
Right turn onto Sunderland Woods Road EB 
Right turn onto U.S. 2/7 SB 
Left turn onto Spring Street EB 
Right turn onto Barlow Street SB to station 
 

Fairgrounds Station 
One feeder route would serve the Fairgrounds Station.  This route would serve 
employment centers along VT 15 between the station and Susie Wilson Road, along 
Susie Wilson Road, and along Kellogg Road.  It would also serve residential areas 
east and west of Susie Wilson Road, including some areas of dense housing off 
Kellogg Road. 
 

From the rail station, WB on VT 15 
Right turn onto Susie Wilson Road NB 
Right turn onto Blair Road EB 
Left turn onto Pioneer Street NB 
Left turn onto Abare Avenue WB 
Left turn onto Susie Wilson Road SB  
Right turn onto Kellogg Road WB 
Right turn onto far entrance to Oak Terrace northeast bound 
Straight across Kellogg Road onto Wedgewood SB 
Around Waverly Circle to Brennan Street WB 
Left onto Shannon Rd circling counterclockwise 
Right onto Walden Road WB 
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Right onto Kellogg Road EB 
Right onto Susie Wilson Road SB 
Left onto VT 15 EB to station 
 

Essex Junction Station 
Bus routes have been designed in a way that can serve either of the Essex Junction 
station locations.  Two bus routes would be provided, one circling through Essex and 
the other serving employment and residential areas between Five Corners and 
Williston Road.  If, for some reason, a station were not developed within the IBM 
facility, a third route could be provided from the station to the IBM facility. 
 
Essex Loop 
This route follows the alignment of the current CCTA Essex Center Route (#4) along 
VT 15, Sandhill Road and VT 117. 
 
South Route 
From the rail station, SB on Essex Road/VT 2A 
Right on Williston Road/U.S. 2 northwest bound 
Right on Industrial Avenue northeast bound 
Left on Essex Road/VT 2A NB to station 
 

4.6.2 Infrastructure Assessment And Capital Costs 

This section provides an assessment of the rail infrastructure and an estimate of the capital 
cost required to upgrade the rail infrastructure to accommodate passenger rail.  The 
Commuter Rail Alternative studied here would extend existing commuter rail operations 
about 8 miles from Union Station in Burlington to the IBM facility in Essex Junction on track 
owned by the New England Central Railroad (NECR).  The service would operate on the 
Winooski Subdivision, continue across the south side of the wye track where the Subdivision 
joins NECR’s mainline and move beyond the wye on new track to serve the IBM Plant 
station, thus avoiding use of NECR’s mainline.  

This section presents an assessment of track structure, an evaluation of existing grade 
crossings and an analysis of other safety issues.  Infrastructure improvements necessary to 
support the Commuter Rail Alternative are identified and associated capital costs estimated.  
Appendix C presents photographs documenting conditions noted in the text as C1 etc. 

A Track Structure 

NECR’s Burlington-Essex line is currently suitable for 10 miles per hour (mph) freight 
operations.  Increasing track speed to allow passenger rail operations up to 60 mph 
between Burlington and Essex Junction, deemed necessary for automobile-competitive 
schedules, would require replacement of rail, turnouts and ties, surfacing (leveling of the 
track) and some subgrade replacement (C1-C3).  Additionally, other rehabilitation measures 
should be taken to ensure maintainability and prevent delays, including minimum bridge and 
culvert repairs, ditching (to improve current drainage), brush cutting and vegetation removal.  
Table 4-18 shows the derivation of cost estimates for each of these rehabilitation and 
improvement elements which are discussed in detail below.  Additional capital costs for 
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tunnel improvements and potential major bridge structural improvements are discussed in 
other parts of this section 

Table 4-18 - Track and Structures Rehabilitation and Improvement Estimate - 
Burlington-Essex Junction 60 mph Operation 
  

 Mile 
Post 

Mile 
Post Quantity Unit 

Unit 
Cost ($) 

Item Subtotals
($000) 

Rail 
Replace rail with CWR 107.5 108.0 1 Mile 300,000 $ 300.0 
Replace rail with CWR 0.2 7.8 7.6 Mile 300,000 2,280.0 
New turnout - 15 mph (Lake Street) 0.5  1 Each 84,000 84.0 
New turnout - 15 mph (Burl. Electric) 1.8  2 Each 84,000 168.0 
New turnout - 15 mph (Essex Team) 7.7  1 Each 84,000 84.0 
New turnout - 30 mph  (South Wye) 7.8  1 Each 130,000 130.0 
Ties 
Replace ties 107.5 108.0 299 Each 80 23.9 
Replace ties 0.2 7.8 7,500 Each 80 600.0 
Surfacing 
Surface and line 107.5 108.0 2.0 Mile 30,000 60.0 
Surface and line 0.0 7.8 15.6 Mile 30,000 468.0 
Undercut track 0.1  528 Feet 60 31.7 
Undercut track (Bridge approach) 2.4  500 Feet 60 30.0 
Undercut track (Winooski) 3.3  2640 Feet 60 158.4 
Undercut track (Bridge approach) 4.1  1000 Feet 60 60.0 
Undercut track  (West Street) 6.5  500 Feet 60 30.0 
Undercut track  (South Summit) 7.4  500 Feet 60 30.0 
Undercut track  (Essex Junction) 7.6  500 Feet 60 30.0 
Bridges and Structures 
Replace two replace bridge seats 2.41  1 Sum 20,000 20.0 
Miscellaneous steel work 0.2 7.8 1 Sum 150,000 150.0 
Replace bridge ties 2.41  266 Each 238 63.3 
Replace bridge ties 4.02  256 Each 238 60.9 
Replace bridge ties 4.12  220 Each 238 52.4 
Repair culverts 0.2 7.8 1 Sum 103,500 103.5 
Repair and concrete toe of fill 1.8  300 Feet 220 66.0 
Repair Tunnel1 1.15  1 Each 2,300,000 2,300.0 
Ditching 
Work train, ditcher and air-dump cars 0.2 7.8 20 Day 4,000 80.0 
Work train and spreader 0.2 7.8 5 Day 2,500 12.5 
Backhoe 0.2 7.8 20 Day 600 12.0 
Clear rock cut 4.1 4.3 1 Sum 100,000 100.0 
Clear rock cut 3.0 3.3 1 Sum 75,000 75.0 
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 Mile 
Post 

Mile 
Post Quantity Unit 

Unit 
Cost ($) 

Item Subtotals
($000) 

Brush Cutting 
Cut brush – various locations 0.2 7.8 1 Mile 4,000 13.0 
Clip or remove trees 3.5 7.6 4.1 Mile 6,000 24.6 
 
SUBTOTAL      $ 7,71.2 
 
Engineering and project management   Percent 17% 918.2 
Contingencies   Percent 35% 2211.8 
 
     TOTAL      $ 10,831.2 
 
Totals may not add due to rounding. 
Source: RLBanks estimates. 
1. Tunnel estimate prepared by DMJM+HARRIS 
 
The following mileposts are used in this discussion for reference purposes: 

VTR 121.8  Union Station, Burlington ��

��

��

��

��

��

��

��

��

��

��

VTR 121.9   Junction of VTR and NECR 
NECR 0.2  Beginning of Winooski Subdivision 
NECR 3.3  Winooski Station 
NECR 6.9  Fairgrounds Station 
NECR 7.7  Essex Junction Station 
NECR 7.8  End of Winooski Subdivision 
NECR 107.7  Start New Mainline Commuter Track 
NECR 107.2  IBM Plant Station 
NECR 106.7  End New Commuter Track 
NECR 105.7  Start of Signals on NECR Mainline 

 
Rail.  All rail is jointed except for one mile in Essex Junction west from the wye which is 
continuous welded rail (CWR) (C4).  For 60 mph passenger rail service, it is recommended 
that all jointed rail be replaced by second hand continuous welded rail (CWR).  The existing 
hand-thrown turnout in Essex Junction at the NECR main line would be replaced with an 
approach actuated powered switch that would ensure ease of operation at 30 mph through 
that congested downtown area.  Three other turnouts for 15 mph freight operations also 
would be replaced.  In addition, some rail and ties on the NECR main line affected by the 
new track construction project would be replaced and the track surfaced. 

Ties.  The last significant tie replacement occurred in early 1999, but most ties date from 
earlier years.  The tie count (7,500) provided in the report for the Subdivision is required for 
ease of operation in connection with expeditiously relaying the rail.  The worst tie location is 
between milepost 6.0 and the end of the Winooski Subdivision.  There has not been any 
recent tie installation in this area.    

Surfacing.  Much of the line has inadequate subgrade.  At a minimum, the entire line should 
be raised 6 inches on new stone ballast.  There are seven places where the line cannot be 
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raised because of overhead structures or road crossings that must be undercut at least 16 
inches below bottom of ties, and new ballast installed.  

Bridges and Structures.  An inventory of bridges and other structures is contained in Table 
4-19.  Note that the issue of the railway tunnel at milepost 1.15 on the Winooski Subdivision 
is addressed in a separate analysis and any capital costs associated with the tunnel are not 
included in the estimate developed here. 

Required repair to steelwork appears to be minor.  The bridge at milepost 2.41 would 
require ties and new bridge shoes and seats on the east end.  Bridges at mileposts 4.02 and 
4.12 (C5) over the Winooski River (east of I-89) need new ties (C6) as well as spacing 
blocks, hook bolts and spacing bars to accommodate the installations of CWR.  The former 
also needs expansion bearings replaced in addition to the CWR materials. 

Increasing track speed in order to accommodate passenger rail service increases impact 
live-loading on bridges.  This preliminary analysis assumes that no structural changes are 
required before operation of passenger trains.  Should this passenger rail project proceed to 
engineering, a structural engineer should evaluate all bridges to determine their adequacy to 
carry passenger trains at passenger train speeds.  It might be deemed necessary to install 
walkways for railroad maintenance employees in addition. 

Some culverts require repair to prevent failures and some require extensions to 
accommodate grading and Improvements. 

Tunnel. The Burlington Tunnel at milepost 1.15 on the Winooski Subdivision is a 340-foot 
long, multi-wythe brick horseshoe-shaped tunnel constructed through a ridge of sand.  The 
tunnel portals and their wing walls are granite.  Constructed in 1860, the tunnel is 
considered eligible for the National Register of Historic Places, because of its significance 
as one of the earliest successful railroad tunnels.   

A site inspection of the tunnel was conducted to develop a preliminary evaluation of its 
structural condition.  The inspection determined that the tunnel is in various stages of 
deterioration along its length due to the leaching of the lime mortar from the masonry joints, 
leaving large areas of brick in need of repair.  The arch’s compression has helped keep the 
bricks in place but when the sand falls out, bricks drop off. 

There is evidence the tunnel was at least partially pointed using what appears to be mortar 
with some Portland cement.  Had the tunnel been kept well pointed, it might be in 
reasonable shape today.  Although pointing wouldn’t have keep the original mortar from 
leaching, the sand would have been trapped between the bricks. 

The majority of the degradation appears to have occurred over the last 25 years, which is 
only 18% of the tunnel’s life; indicating the tunnel is near the end of its life.  There has been 
on-going patching of varying styles as needed over time.  There are presently missing and 
unstable zones.  If minimal maintenance were to continue, eventually there may be a large 
enough loss at one time such that the soil behind the brick arch would also fall through.  
This situation would be difficult to mitigate and would require immediate attention because 
the loose soils wouldn’t stabilize until they were supported. 
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Table 4-19 - Railroad and Highway Structure Inventory 
 

Milepost Overhead/ 
Undergrade Owner Waterway/ 

Highway Type Length 
(feet) 

Year 
Built 

1963 
Rating 

Tie 
Type 

Tie Size 
(inch) 

Tie 
Condition Needed Repairs 

1.15         Tunnel NECR North Avenue Tunnel 340 1860 n/a Track n/a Installed
1926 

 Masonry Clearance 

1.36 OH NECR VT 127 I-Beam n/a n/a n/a n/a n/a  Retaining walls as 
necessary 

2.41   UG NECR Winooski
River 

Through 
Truss 

230 1928 E50 Open Deck 8x12 Fair Replace ties 

2.41   UG NECR Winooski
River 

Deck Plate 
Girder 

90 1928 E50 Open Deck 8x12 Fair Replace seats 

3.09          OH City of
Winooski 

 Weaver 
Street 

Concrete 
Arch 

n/a 1916 n/a n/a n/a

3.16          OH AOT Main Street I-Beam 25 1952 n/a n/a n/a
3.85           OH AOT I-89 I-Beam 44-54-44 1961 H20 n/a n/a
3.87            OH AOT I-89 I-Beam 44-54-45 1961 H20 n/a n/a

 
4.02         UG NECR Winooski

River 
Through 
Truss 

256 1928 E-50 Open Deck 10x12 Poor Replace ties

4.12   UG NECR Winooski
River 

Through 
Truss 

110 1921 n/a Open Deck 10x12 Poor Replace ties, some rivets 

4.12   UG NECR Winooski
River 

Through 
Truss 

110 1921 n/a Open Deck 10x12 Poor Replace ties 

4.42    OH AOT Lime Kiln
Road 

Concrete/ 
Steel 

22-22 1913 n/a n/a n/a  AOT would replace 

Source: NECR. 
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In the existing condition, the tunnel is particularly vulnerable to an appendage off a moving 
train that could extend through the brick, which would offer little lateral resistance.  The loss 
of a continuous strip of brick would eliminate arching action.  Monitoring the condition of the 
tunnel for prompt remedial work would be a safety benefit but would not be a guarantee 
against falling masonry. 

The brick arch cannot be restored to “as new” since there is no practical means of restoring 
the mortar.  Deep pointing and new and replaced patchwork could improve the condition 
equivalent to the condition 20+ - years ago but would only be a temporary fix.   

To restore the gravity capacity of the structure, the soil immediately beyond the arch could 
be jet grouted to form a cementitious soil arch, which would allow for the incremental 
removal of the brick arch and replacement with a slip formed concrete arch.  The estimated 
cost of this improvement is $2,300,000.  This repair would result in a durable, lower 
maintenance, longer-term tunnel but would loose some of the historic value.  The signature 
portals and wing walls need not be impacted.  Additionally the new arch could be cast to a 
larger template and in the future if a historically acceptable reconfiguration of the portals was 
constructed, the service level could be upgraded easily.  

Ditching.  There has been a failure to keep drainage appliances clean and functional (C7).  
All ditches must be reopened or reshaped to an adequate cross section and in the future 
would need to be maintained (C8).   

Brush Cutting.  Cutting brush not only eliminates safety issues of brush hitting rail equipment 
and personnel, but also enables the roadbed to dry and drain (C9).  This cutting is primarily 
between mileposts 4.0 and 6.0 (south of St. Michael’s College and Camp Johnson) (C10). 

Passing Tracks. To operate passenger service according to schedules developed in this 
study, additional infrastructure is required to allow trains moving in the opposite direction to 
meet and pass each other.  Separate capital cost estimates are presented for the two 
schedules under consideration.   

In the proposed Basic Service Scenario, opposing trains are scheduled to meet at one 
location only, Union Station.  To accommodate this schedule, it is proposed to add a short 
siding at or near Union Station to allow one train to pass the other.  Estimated cost of this 
improvement, as shown in Table 4-20, is $949,000.  

In general, adding a siding track within the NECR right-of-way would be possible.  Most 
rights of way are 100 feet wide.  West of the tunnel under North Avenue in Burlington, 
NECR operates on a 30-foot wide easement (C11), as all railroad lands were sold to the 
City of Burlington in 1991 (C12).  Additional right-of-way may have to be obtained to 
accommodate a passing track which needs to be constructed near the station.   

Using the Full-Build Service Scenario it would be necessary to construct an additional siding 
on the NECR east of Winooski to accommodate the meeting of trains and another on the 
VTR south of Shelburne in addition to the Union Station siding discussed above.  For 
scheduling purposes, this study assume these sidings, one mile in length, are located within 
the right of way between mileposts 5.2 and 6.2 on the NECR and between mileposts 114.9 
and 115.9 on the VTR.  
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Table 4-20 - Passing Track Construction Cost Estimate - Basic Service Scenario 
 

 Mile 
Post 

Mile 
Post Quantity  

Unit 
Unit 

Cost ($) 
Item 

Subtotals
($000) 

Union Station Passing Siding 
New spring switch - 30 mph  0.0 1 Each $135,000 $ 135.0
Construct track new 115RE CWR 0.0 0.3 1,000 Feet 197 197.0
Remove pavement  0.1 0.2 1,000 Feet 30 30.0
New crossing concrete Grade Crossing College St. 40 Feet 600 24.0
Move gate for second track College St. 1 Each 80,000 80.0
New spring switch –30 mph 0.3 1 Each 135,000 135.0
 
SUBTOTAL      $ 601.0
 
Engineering and project management    Percent 17% 102.2
Contingencies    Percent 35% 246.1
 
TOTAL      $ 949.3
 
Totals may not add due to rounding. 
Source: RLBanks estimates. 
 

Table 4-21 documents the sidetrack improvements needed for the Full-Build Service 
Scenario and derives the capital cost estimated to be $9,859,600. 

Junction to introduce commuter rail service.  In order to avoid conflict with existing NECR 
mainline freight and Amtrak services and to allow NECR to maintain the LOS now provided, 
the following track improvements are recommended.   

This study recommends that commuter trains operate on a parallel segment of track 
adjacent to the NECR’s mainline from Essex Junction to the IBM Plant Station. A short 
segment of new track also is required on the wye to relocate an NECR team track.  These 
would allow the proposed service under either scenario to operate without interfering with 
either NECR’s four to six freight trains per day (some of which operate at night), or the two 
Amtrak trains each day.  Also, dispatching and train control would be simplified by 
construction of this track. 

Track Improvements in Essex Junction.  Several track projects are required in Essex  

An additional main track could be constructed between mileposts 107.7 (C13) (end of the 
north leg of the wye and the Winooski Subdivision) and 106.7 (east of the IBM Plant 
Station). The track would be constructed to accommodate speeds required by the service 
scenarios and would be a stub-ended track at the east end.  This would allow room for an 
additional train to be parked, if necessary, beyond this station.  
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Table 4-21 - Passing Track Construction Cost Estimate - Full-Build Service Scenario 

 

 Mile 
Post 

Mile 
Post Quantity  

Unit 
Unit 

Cost ($) 
Item 

Subtotals
($000) 

Passing Siding South of Shelburne 
New spring switch - 30 mph 114.9   1 Each $  135,000 $    135.0
Construct track new 115RE CWR 114.9 115.9 5,280 Feet 197 1,040.2
New spring switch - 30 mph 115.9 1 Each 135,000 135.0
Culverts 114.9 115.9 1 Sum 50,000 50.0
Permitting 1 Sum 200,000 200.0
Passing Siding East of Winooski 

New spring switch – 30 mph 5.2 1 Each 135,000 135.0
Grade for second track - moderate 5.2 6.2 5,280 Feet 114 601.9
Construct track new 115RE CWR 5.2 6.2 5,280 Feet 197 1,040.2
New crossing with concrete surface 5.4 50 Feet 600 30.0
New gate for second track 5.4 1 Each 130 13.00
Construct 8 foot retaining wall 5.8 6.2 2,080 Feet 400 832.0
Construct 12 foot retaining wall 6.0 6.4 1,040 Feet 700 728.0
Relocate fiber optic line 1 Sum 500,000 500.0
Utilities 5.4 6.2 1 Sum 100,000 100.0
Culverts 5.3 1 Sum 50,000 50.0
Land 5.5 6.2 1 Sum 100,000 100.0
New spring switch – 30 mph 6.2   1 Each 135,000 135.0
Wetland mitigation 5.8 6.2 2 Acre 50,000 100.0
Permitting 5.2 6.2 1 Sum 200,000 200.0
  
SUBTOTAL  $ 6,242.2

Engineering and project management Percent 17% 1,061.2
Contingencies Percent 35% 2,556.2
TOTAL  $ 9,859.6
Totals may not add due to rounding. 
Source: RLBA estimates. 

 

 
Finally, a variety of track work is required on the NECR mainline north of the wye to facilitate 
the movement onto the Winooski Subdivision of the local train bringing wood chip cars to 
Burlington Electric.  In particular, complete infrastructure and right-of-way improvement of 
one half mile of the mainline is recommended between mileposts 108.3 and 108.8 as well as 
improvement of the Central Street crossing. 

Estimated costs of all track work in Essex Junction are developed in Table 4-22. 
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Table 4-22 - New Track Construction and Rehabilitation Estimate - Essex Junction 
 

 Mile 
Post 

Mile 
Post Quantity  

Unit 
Unit 

Cost ($) 
Item 

Subtotals
($000) 

New track 115 RE CRW       
Parallel to mainline 106.7 107.7 5280 Mile 197 $    1,040.2
Team track off the wye 7.6 7.8 1040 Mile 197 204.9

Ties 
Replace ties 108.3 108.8 400 Each 80 32.0
Replace switch ties 108.5 40 Each 95 3.8

Surfacing 
Surface and line  108.3 108.8 0.5 Mile 30,000 15.0

Road Crossing 
New predictor, add gates Central Street 1 Each 70,000 70.0

Ditching 
Backhoe 108.3 108.8 4 Day 600 2.4
Brush Cutting 
Cut brush 108.3 108.8 0.5 Mile 1,0000 0.5
 
SUBTOTAL      $     1,368.7
 
Engineering and project management    Percent 17% 232.7
Contingencies    Percent 35% 560.5
 
TOTAL      $     2,161.9
Totals may not add due to rounding. 
Source: RLBanks estimates. 

      

 

Freight Traffic.  A feasible plan for commuter rail service must also include provision to 
eliminate conflicts with existing freight rail activity on the Winooski Subdivision which 
includes delivery of wood chips to the Burlington Municipal Power Plant.  One solution to 
eliminating passenger-freight conflicts would be for passenger operations to mirror those of 
freight trains, as is the case on the VTR with the Champlain Flyer.  This would require 
coming to an agreement on joint operations with both the NECR and the VTR.  For example, 
there is a mid-day window when passenger service would not operate, during which NECR 
could operate freight service on the Subdivision and serve Burlington Electric.  The city’s 
noise ordinance requires that wood chip cars be unloaded at the power plant in the daytime.   

Outside the mid-day window, daytime freight operations would regularly conflict with 
movement of passenger trains.  In particular, the track configuration at the power plant 
(length of the siding and the position of the three-car unloading trestle relative to the ends of 
the siding) is such that the train can block the through track during unloading.  
Consequently, the proposed passenger rail service would not be able to pass the freight 
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train during unloading operations, which occur four days a week when electric demand is 
high.  

In consideration of City of Burlington policy to maximize use of Burlington Electric, additional 
track structure improvement on the Subdivision consisting of realignment of the existing 
track and lengthening the siding to accommodate a wood chip train is recommend.  In the 
case of either service scenario, it is recommended that the power plant siding be extended 
in both directions, reaching a total of 1,200 feet west (using retaining walls at the toe of the 
fill to avoid filling wetlands) and 1,550 feet east to the Winooski River bridge.  In addition, the 
Subdivision track would be realigned to the south.  Both spring switches would be sized at 
30 mph to expedite freight movements between passenger train schedules.  This would 
enable the freight train to remain coupled in one-piece (as long as the number of cars 
destined to VTR did not equate to a length exceeding 1,000 feet) and complete all unloading 
without blocking the main track.  Table 4-23 documents the basis for the estimated cost of 
$3,583,400. 

Although the recommended eastward siding extension would cross Intervale Road, wood 
chip unloading operations would not interfere with automobile traffic on Intervale Road any 
more than they do today, because 20 wood chip cars could be stored between the road and 
Burlington Electric’s dumper. 

A final addition to the freight capacity of the Winooski Subdivision is required to replace 
track at the east end of the wye now used for storage over which passenger trains would 
operate. It is recommended that a 2,400-foot siding be constructed east of the Winooski 
River Bridge to hold cars destined for VTR.  Since at this site east of the river there 
previously was a siding, grading costs would be minimal and no extensive retaining walls 
should be required.  Estimated cost for this scenario is $1,204,400 as derived in Table 4-24.  
It should be noted that NECR might prefer a location closer to its mainline in which case a 
comparable cost would be required for a storage track using available space in the mainline 
right-of-way. 

Layover and Servicing Facilities.  In the Basic Service Scenario utilizing only two train sets, 
the existing mechanical facility of the VTR located at its Burlington yard would be adequate 
to service the equipment.  The site is currently used by the Champlain flyer and has, with 
minor enhanced capacity improvements, the ability to accommodate the needs of service 
increases.   

For the Full-Build Service Scenario, additional storage track capacity would be required at 
VTR’s Burlington yard.  Table 4-24 documents the capital improvements required to provide 
additional trackage for storage during non-revenue hours.  In the event that train service is 
expanded and additional train sets acquired, it may become necessary to erect a layover 
facility with sufficient capacity to hold half the total number of train sets.  The cost of such a 
facility cost is not estimated in this report. 
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Table 4-23 - Burlington Electric Freight Siding Extension Cost Estimate 

 

 Mile 
Post 

Mile 
Post Quantity Unit Cost 

Item ($) 
Item 

Subtotals 
($000) 

Extend Burlington Electric Freight Siding 
New spring switch - 30 mph 1.5   1 Each $ 135,000 $    135.0
Grade for second track – moderate 1.5 1.7 1,200 Feet 114 136.8
Construct 12 foot retaining wall 1.5 1.7 1,200 Feet 700 840.0
Construct track 115 CWR 1.5 1.7 1,200 Feet 197 236.4
Grade for second track – light 2.1 2.4 1,550 Feet 67 103.9
New crossing with concrete surface Intervale 100 Feet 600 60.0
Construct track 115 CWR 2.1 2.4 1,550 Feet 197 305.4
Relocate main track 1.5 2.4 4752 Feet 35 166.3
New spring switch - 30 mph 2.4 1 Each 135,000 135.0
Culverts 1.5 2.4 1 Sum 50,000 50.0
Permitting 1.5 2.4 1 Sum 100,000 100.0

SUBTOTAL   $    2,268.7

Engineering and project management Percent 17% 385.7
Contingencies Percent 20% 929.0

     TOTAL   $    3,583.4
 
Totals may not add due to rounding. 
Source: RLBanks estimates. 

  

 

Table 4-24 - Additional Storage Siding Cost Estimate 
 

 Mile Post Mile Post Quantity Unit Unit 
Cost ($) 

Item 
Subtotals

($000) 

Construct Freight Siding at Winooski 
New spring switch -30 mph 2.5 1 Each $  135,000 $   135.0
Construct track 115 CWR 2.5 3.0 2,500 Feet 197 492.5
New spring switch -30 mph 2.4 1 Each 135,000 135.0

SUBTOTAL      $   762.5 

Engineering and project 
management 

   Percent 17% 129.6

Contingencies    Percent 35% 312.2
     TOTAL     $  1,204.4
Totals may not add due to rounding. 
Source: RLBanks estimates. 
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Table 4-25 - Storage Track at Burlington Yard - Full-Build Service Scenario  
 

 Mile Post Mile Post Quantity Unit Unit Cost 
($) 

Item 
Subtotals 

$000 

Construct Track at Burlington Yard 
New turnout - 30 mph 121.7 2 Each $84,000 $       168.0

Grade for second track – light 121.7 121.9 1,056 Feet 67 70.8

Construct track new 115 CWR 121.7 121.9 1,056 Feet 197 208.0

Utilities 121.7 121.9 1 Sum 100,000 100.0

Layover electric power 121.8 121.9 1 Each 200,000 200.0

Layover roadway, fencing and gates 121.8 121.9 1 Sum 53,000 53.0

Permitting 121.7 121.9 1 Sum 50,000 50.0

 
SUBTOTAL  $       849.8

 
Engineering and project management Percent 17% 144.5

Contingencies Percent 20% 348.0

     TOTAL  $    1,342.2

Totals may not add due to rounding. 
Source: RLBanks estimates. 

 

 
4.6.3 Railway Signaling 

As specified by Vermont Agency of Transportation (AOT), this analysis assumes that 
operations for the Basic Service Scenario would not require installation of a signal system.  
Implementation of the Full-Build Service Scenario would require elimination of non-signaled 
territory to insure the safety and reliability of operations. 

A railway signal system assists in maintenance of safe distance between trains on the same 
track, warns of misaligned or vandalized switches and is helpful in identifying the presence 
of broken rail. 

The capital costs to install signals for the entire operational territory between Charlotte and 
the IBM Plant are shown in Table 4-26. 
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Table 4-26 - Signal Installation Cost Estimate - Charlotte to Essex Junction - Full-Build 
Service Scenario 
 

Signals Line 
Segment 

Line 
Segment Quantity Unit 

Unit Cost 
($) 

Items 
Subtotaled 

($000) 
Signal 
Interlocking 

Shellburne Siding 1 Each 1,100,000 $    1,10.00

Signal 
Interlocking 

Burlington Siding 1 Each 1,100,000 1,100.0

Signal 
Interlocking 

Winooski Siding 1 Each 1,100,000 1,100.0

Turnout 
Protection 

Charlotte Burlington 10 Each 85,000 850.0

Turnout 
Protection 

Burlington Essex 
Junction 

5 Each 85,000 425.0

Turnout 
Protection 

Essex 
Junction 

IBM Plant 
Station 

2 Each 85,000 170.0

Signalization Charlotte Burlington 12 Trackmile 300,000 3,600.0
Signalization Burlington Essex 

Junction 
7.9 Trackmile 300,000 2,370.0

Signalization Essex 
Junction 

IBM Plant 
Station 

1 Trackmile 300,000         300.0

Engineering & Project Management  Percent 17 11,015.0
      1,872.6

Contingency    Percent 35      4,510.6
      $17,398.2

Totals may not add due to rounding. 
Source: RLBanks estimates. 
 
4.6.4 Grade Crossings  

Between Burlington and Essex Junction, 11 highways cross the railroad at grade (C14-C16). 
Table 4-27 documents grade crossings affected by the proposed service. 

Evaluation and Upgrade.  Every crossing along the proposed route would require upgrading.  
Seven crossings have DC track circuits.  Since passenger trains would operate at twice the 
speed of freight trains, it is assumed that sensors and predictors would replace the current 
detection circuits to prevent unnecessary delays to motorists.  Though most crossings do 
not now have gate or applicable gates, it is assumed that all crossings would be improved 
with full-quadrant protection appliances to ensure safety for the traveling public (C17).  As 
higher and heavier rail would be installed throughout the Subdivision to accommodate 
passenger trains, all crossing surfaces also would be replaced.  Of the twelve crossings, all 
would receive new rail, surface and ballast; and would be renewed entirely.  Some crossings 
also require advance warning roadway paint and yellow crossing signs.  Estimated cost of 
improving highway and pedestrian crossings is $2,549,000 million, as shown in Table 4-28. 
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Table 4-27 - Highway Crossing Inventory 

 

Mile 
Post Street Name Owner Public/ 

Private 
Warning 
Devices 

Crossing
Length 

Crossing
Rail 

Crossing
Surface 

Crossing 
Condition 

Highway 
Speed 
(mph) 

Track 
Circuit 

Maximum 
Estimated 

Train 
Speed 

Comments 

0.2               College Street VTR Public Crossbuck,
Stop sign 

60 105DY Rubber 25 None 25 Replace Joints in
crossing 

0.5             Lake (Power
Plant Road) 

NECR Public Crossbuck 51 90RA Rubber Good 25 None 50 Replace Raise track

2.3        Intervale
Road 

 NECR Public Crossbuck,
Stop sign 

48 100RA Tim. &
Asph. 

Fair 25 None 45 Change Rail Raise track 

3.0             Mallets Bay
Road 

NECR Public 12FLC 63 100RA Rubber Fair 25 DC 45 Replace

 
3.3             Barlow Street NECR Public 12FLG 40 100RE Asph. &

Rail 
Fair-poor 25 DC 20 Replace

3.5  East Allen
Street (VT 15) 

NECR Public 12FLC 120 115RE Rubber Fair 25 DC 50 Change Rail Relocate one 
mast 

4.6      St. Michaels
College Road 

 NECR Private None 16 100RA HF Tim. & 
Asph. 

Bad 25 None 60 Replace

5.4            Woodside
Drive  

 NECR Private 12FL 40 100RA Tim. &
Asph. 

Fair 25 DC 45 Change Rail

 
6.5 West Street NECR Public 12FL 32 100RA HF Tim. & 

Asph. 
Bad     25 DC 60 Replace

7.4             South Summit NECR Public 12FLG+
1C 

40 100RA-
CWR 

Asphalt Fair 25 DC 40 Replace Ties bad

7.7 Park Street NECR Public 12FL 63 115RE Rubber Good 25 DC 25 Change Rail 
 
Source: NECR; RLBanks inspection. 
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Table 4-28 - Highway Crossing Rehabilitation and Improvement Estimate 
 

 Mile Post Quantity
 

Unit 
Unit 

Cost ($) 

Item 
Subtotals 

($000) 
Highway Crossings 
New crossing surface College St. (VTR) 70 Feet 600 $      42.0
New flashlights and gates College St. (VTR) 1 Each 120,000 12.00
New crossing surface Lake St. 60 Feet 600 36.0
New flashlights and gates Lake St. 1 Each 120,000 120.0
New crossing surface Intervale Road 50 Feet 600 30.0
New flashlights and gates Intervale Road 1 Each 120,000 120.0
New crossing surface Mallets Bay Ave. 70 Feet 600 42.0
New gates and predictor Mallets Bay Ave. Each 120,000 120.0
New crossing surface Barlow Street 50 Feet 600 30.0
New predictor, add gates Barlow Street 1 Each 120,000 120.0
New gates and predictor VT-15, East Allen 1 Each 120,000 120.0
New crossing surface St. Michaels  30 Feet 600 18.0
New flashlights and gates St. Michaels  1 Each 120,000 120.0
New crossing surface Woodside Drive 40 Feet 600 24.0
New gates and predictor Woodside Drive 1 Each 120,000 120.0
New crossing surface West Street 40 Feet 600 24.0
New predictor, add gates West Street 1 Each 120,000 120.0
New crossing surface West Street 40 Feet 600 24.0
New predictor, add gates S. Summit St. 1 Each 120,000 120.0
New crossing surface S. Summit St. 40 Feet 600 24.0
New predictor, add gates Park Street 1 Each 120,000 120.0

SUBTOTAL  $         1,614.0

Engineering and project 
management 

 Percent 17% 274.4

Contingencies  Percent 35%         660.9

TOTAL   $  2,549.3
Totals may not add due to rounding. 
Source: RLBanks estimates. 
 
4.6.5 Other Safety Issues 

This section discusses two other issues within the rail corridor not previously addressed in the 
capital cost analysis.   

Railroad Bridge between Winooski and Burlington.  Of particular note is the long-standing 
trespass problem on the bridge over the Winooski River (C18) between Winooski and 
Burlington.  A solution would be needed to eliminate the conflict of trains and people while 
satisfying pedestrian movement in the vicinity.  The safest and perhaps most expensive solution 
would be to construct a new and parallel pedestrian/bikeway bridge across the river parallel to 
but outside of the railroad right of way and separated from it by a fence or other barrier. 
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Alternatively, it has been proposed to attach a pedestrian footbridge to the railroad bridge in the 
railroad right of way.  That assumes the owning railroad would agree.  A number of other issues 
are raised by this proposal including:   

Safety and liability concerns of the railroad ��

��

��

��

Liability concerns of the government sponsors of the footway/bike path 
Impact of footpath/bicycle way on railroad maintenance and 
Pedestrian access to bridge. 

 
Rock Cut West of Lime Kiln Road.  There is a cut at railroad milepost 4.2 (close to Lime Kiln 
Road) that has limited clearance (C19).  In certain places there is as little as 8 feet between the 
rock face of the cut and the centerline of track (C20).  In the interests of safety, the entire length 
of the cut should be widened (C21).  This likely would entail blasting or use of specialized 
equipment for removal of the rock to attain desired clearances. 

Trespassers frequent this rock cut which has became a rock-climbing attraction for the local 
area.  Fencing would not prevent unauthorized use of the railroad right of way to access the cut.  
Strict enforcement would be required to maintain public safety were commuter rail service 
introduced on the Winooski Subdivision.  

4.6.6 Passenger Rail Service Plan 

This study has been performed with the understanding that Burlington-Essex Junction 
passenger rail service is considered an extension of the Charlotte-Burlington passenger rail 
project sponsored by Vermont Agency of Transportation (VAOT).  Thus the service plan and 
operating cost projections assume operation of the entire Charlotte-Burlington-Essex Junction 
corridor. 

A Train schedules 

Commuter train running times are developed based upon the freight railroad’s timetable, 
findings of an extensive field examination, estimated train meeting points, projected 
infrastructure improvements and the number and location of stations identified for the line. 

Two service scenarios form the basis for estimation of ridership and development of rail service 
plans.  The two scenarios described herein span a reasonably broad range, from Basic Service 
(hourly service) to Full-Build Service (30-minute peak period headways). 

B Basic Service Scenario 

The Basic Service Scenario extends weekday peak period service now offered by the 
Champlain Flyer to Winooski, the Fairgrounds, Essex Junction and the IBM Plant. This scenario 
utilizes two train sets and requires one meeting point, at Burlington Union Station.   A 
representative schedule follows in Table 4-29. 

This scenario requires lower capital expenditures compared to the Full-Build Service Scenario in 
terms of equipment (two train sets instead of four) and also infrastructure improvements (one 
meeting point instead of three and smaller layover facilities).  Operating, fuel and maintenance 
expenses would be lower than the Full-Build Service Scenario since fewer trains would be 
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operated. A total of only four weekday crews, as opposed to eight in the Full-Build Service 
Scenario, would be required to operate this schedule. 

Table 4-29 - Illustrative Basic Service Scenario Weekday Schedule - Charlotte-Burlington-
Essex Junction 

 

Charlotte – Essex Junction 
 A.M. P.M. 

Dp. Charlotte 6:14 7:14 8:14 10:14 2:12 3:12 4:12 5:12 6:12 7:12
Dp. Shelburne 6:24 7:24 8:24 10:24 2:22 3:22 4:22 5:22 6:22 7:22
Ar. Burlington  6:39 7:39 8:39 10:39 2:37 3:37 4:37 5:37 6:37 7:37
Dp. Burlington  6:44 7:44 8:44 10:44 2:42 3:42 4:42 5:42 6:42 
Dp. Winooski 6:51 7:51 8:51 10:51 2:49 3:49 4:49 5:49 6:49 
Dp. Fairgrounds 6:57 7:57 8:57 10:57 2:55 3:55 4:55 5:55 6:55 
Dp. Essex Junction 7:01 8:01 9:01 11:01 2:59 3:59 4:59 5:59 6:59 
Ar. IBM Plant 7:03 8:03 9:03 11:03 3:01 4:01 5:01 6:01 7:01 
 
Essex Junction - Charlotte 

 A.M. PM. 
Dp. IBM Plant 6:21 7:21 8:21 10:21 2:19 3:19 4:19 5:19 6:19 7:19
Dp. Essex Junction 6:23 7:23 8:23 10:23 2:21 3:21 4:21 5:21 6:21 7:21
Dp. Fairgrounds 6:27 7:27 8:27 10:27 2:25 3:25 4:25 5:25 6:25 7:25
Dp. Winooski 6:33 7:33 8:33 10:33 2:31 3:31 4:31 5:31 6:31 7:31
Ar. Burlington  6:40 7:40 8:40 10:40 2:38 3:38 4:38 5:38 6:38 7:38
Dp. Burlington  6:45 7:45 8:45 10:45 2:43 3:43 4:43 5:43 6:43 
Dp. Shelburne 7:00 8:00 9:00 11:00 2:58 3:58 4:58 5:58 6:58 
Ar. Charlotte 7:10 8:10 9:10 11:10 3:08 4:08 5:08 6:08 7:08 
Source: RLBanks 
 
C Full-Build Service Scenario 

In the Full-Build Service Scenario, shown in Table 4-30, weekday service features 30-minute 
headways during peak hours.   Weekend service includes hourly headways over a period 
comparable to present Champlain Flyer weekend service. 

This scenario requires four sets of equipment and three separate train-meet points.  These 
train-meet points, located south of Shelburne, at Burlington Union Station and near the 
Fairgrounds east of Winooski, would require addition of track so that trains can pass each other 
as is provided in the infrastructure improvement plan.  The train-meet at Burlington Union 
Station would take place during a five-minute layover.  Further discussion is provided in the 
infrastructure section of this report.  Eight weekday crews would be required to operate the four 
trainsets. 
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Table 4-30 - Illustrative Full-Build Service Scenario Weekday Schedule - Charlotte-Burlington-Essex Junction 
 
Charlotte  - Essex Junction 

AM PM
Dp. Charlotte   6:00 6:30 7:00 7:30 8:00 8:30 10:00 2:10 3:10  3:40 4:10 4:40 5:10 5:40 6:40 7:40 8:40
Dp. Shelburne   6:10 6:40 7:10 7:40 8:10 8:40 10:10 2:20 3:20  3:50 4:20 4:50 5:20 5:50 6:50 7:50 8:50
Ar. Burlington    6:25 6:55 7:25 7:55 8:25 8:55 10:25 2:35 3:35  4:05 4:35 5:05 5:35 6:05 7:05 8:05 9:05
Dp. Burlington  5:30 6:00 6:30 7:00 7:30 8:00 8:30 9:00 10:30 2:40 3:40  4:10 4:40 5:10 5:40 6:10 7:10
Dp. Winooski 5:37 6:07 6:37 7:07 7:37 8:07 8:37 9:07 10:37 2:47 3:47  4:17 4:47 5:17 5:47 6:17 7:17
Dp. Fairgrounds 5:43 6:13 6:43 7:13 7:43 8:13 8:43 9:13 10:43 2:53 3:53  4:23 4:53 5:23 5:53 6:23 7:23
Dp. Essex Junction 5:47 6:17 6:47 7:17 7:47 8:17 8:47 9:17 10:47 2:57 3:57  4:27 4:57 5:27 5:57 6:27 7:27
Ar. IBM Plant 5:49 6:19 6:49 7:19 7:49 8:19 8:49 9:19 10:49 2:59 3:59  4:29 4:59 5:29 5:59 6:29 7:29
 
Essex Junction – Charlotte 

AM PM
Dp. IBM Plant   6:02 6:32 7:02 7:32 8:02 8:32 10:02 2:12 3:12  3:42 4:12 4:42 5:12 5:42 6:42 7:42 8:42
Dp. Essex Junction   6:04 6:34 7:04 7:34 8:04 8:34 10:04 2:14 3:14  3:44 4:14 4:44 5:14 5:44 6:44 7:44 8:44
Dp. Fairgrounds   6:08 6:38 7:08 7:38 8:08 8:38 10:08 2:18 3:18  3:48 4:18 4:48 5:18 5:48 6:48 7:48 8:48
Dp. Winooski   6:14 6:44 7:14 7:44 8:14 8:44 10:14 2:24 3:24  3:54 4:24 4:54 5:24 5:54 6:54 7:54 8:54
Ar. Burlington    6:21 6:51 7:21 7:51 8:21 8:51 10:21 2:31 3:31  4:01 4:31 5:01 5:31 6:01 7:01 8:01 9:01
Dp. Burlington  5:25 5:55 6:26 6:56 7:26 7:56 8:26 8:56 10:26 2:36 3:36  4:06 4:36 5:06 5:36 6:06 7:06
Dp. Shelburne 5:40 6:10 6:41 7:11 7:41 8:11 8:41 9:11 10:41 2:51 3:51  4:21 4:51 5:21 5:51 6:21 7:21
Ar. Charlotte 5:50 6:20 6:51 7:21 7:51 8:21 8:51 9:21 10:51 3:01 4:01  4:31 5:01 5:31 6:01 6:31 7:31

   

   

Source: RLBanks 
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D Passenger Service Operator 

In keeping with the concept that Burlington-Essex service would be an extension of 
Champlain Flyer service, a single entity should be the service operator.  Potential 
candidates are VTR, NECR, Amtrak or a private sector operator such as Herzog (which 
operates services in Dallas and Miami).  Some decisions concerning the operator need to 
be made before arrangements for use of NECR track is finalized.  If the service sponsor 
(whether VAOT, CCMPO, Chittenden County or another entity) wants to be able to select an 
operator of its choice, the terms of access agreements need to permit that (and not restrict 
operation to NECR or to VTR).  The advantage of this approach is that an operator could be 
selected through a competitive procurement, as was done by California’s Metrolink and 
other agencies.  However, VAOT and VTR have entered into a three-year operating 
agreement covering Champlain Flyer service.  It would have to be renegotiated in order to 
extend service and/or for another operator of service to be procured competitively.  Another 
consideration is that the relatively small scale of even the expanded service might make it 
difficult for an outside entity to establish and maintain the service as cost effectively as VTR 
or NECR.  A simple approach would have the NECR access agreement permit VTR or any 
other qualified operator to use NECR tracks; under that provision, the sponsor’s options 
would remain open to either use VTR or negotiate new access terms with VTR and conduct 
a competitive procurement.   

E Passenger-Freight Interface 

Following a decision to implement the service, passenger train schedules would have to be 
discussed with both freight railroads, NEC and VTR.  The Champlain Flyer schedule has a 
midday period with no passenger service, providing an opportunity for freight service.  The 
representative weekday schedules shown above have a similar midday window, which 
would provide adequate time for the NECR crew to unload woodchips at the Burlington 
Electric power plant west of the Winooski River Bridge, a near-daily occurrence.  It is 
problematic whether the crew also could exchange freight cars with VTR at VTR’s Burlington 
Yard, a less-frequent event.  This could be alleviated by several means, including extending 
the woodchip siding allowing unloading to proceed while passenger trains are operating (as 
is provided in the infrastructure improvement plan) or altering the time, location or manner in 
which cars are exchanged between the two railroads.  

F Rolling Stock 

The previous study examined the various types of passenger rail equipment appropriate to 
passenger rail service in Chittenden County and provided recommendations.  While 
projected passenger loads appear well-suited for self propelled diesel multiple unit (DMU) 
railcars as does the frequent service called for in the Full-Build Service Scenario, the 
absence of a supplier of proven, available compliant DMUs and the current use of 
locomotive-hauled trains by the Champlain Flyer mandate a recommendation that 
locomotive-hauled trains be used, especially if service is to be instituted in the near term.  
That assumption is carried forward through facility planning and cost estimation.  However, it 
is also recommended that at the outset of the equipment procurement process, an 
assessment be made as to whether at that time DMUs are available either in the form of 
new, compliant equipment or Budd RDCs which might be economically rebuilt to provide 
reliable and comfortable service. 
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Standard commuter rail practice is that each trainset (a locomotive hauling one or more 
unpowered passenger coaches) operates in the push-pull mode; that is, the trainset may be 
operated from either end and need not be turned around to proceed in the reverse direction. 

G Train Crews  

Crews would consist of one engineer and one conductor per train, as is the practice of the 
Champlain Flyer. The conductor is the senior crewmember and is responsible for 
compliance with all railroad rules and orders and for the safety and comfort of passengers.  
He or she monitors train speed, location, radio communications and adherence to orders 
and restrictions.  The conductor assists in boarding and alighting, controls the train doors 
and signals the engineer to proceed at the completion of each station stop.  He or she 
attends to passenger needs en route and answers questions.  The conductor often has a 
role in fare verification or collection.  In order to make a two-person crew feasible, the 
conductor should have no cash-handling or fare-selling duties, as is the case with the 
Champlain Flyer.  The engineer is responsible for the safe operation of the train and 
compliance with all signal indications, rules, orders and the conductor's instructions. 

In the Basic Service Scenario, four weekday crews would be utilized. Two would report to 
the location at which their trains are stored overnight (assumed to be Burlington) and start, 
inspect and position the trains at each end of the line and operate moving service.  During 
the midday break in service, equipment would be stored at or near the endpoints and crews 
would go off duty. The other two crews would go on duty in the afternoons and operate the 
remaining trips.  Trains then would be returned to Burlington for the night and crews would 
go off duty.   

In the Full-Build Service Scenario, the first four crews would go on duty between 
approximately 5:00 AM and 5:30 AM to operate trains from Burlington to Charlotte, and 
Burlington to Essex Junction to begin service.  Those four crews would go off duty following 
the morning service period, and a second set of four crews would come on duty in the early 
afternoon to operate the remainder of the day’s service.  Trains would then be returned to 
Burlington for the night.  

H Equipment Maintenance 

VTR maintains the equipment used in Champlain Flyer service, and it is reasonable to 
assume that it would maintain all equipment used by the expanded service, if it continues as 
operator.  Maintenance would continue to be performed at Burlington Yard, and, at least as 
currently planned, all trainsets would be returned there each night.  The service’s short route 
and small equipment fleet would make it inefficient to develop end-point layover facilities.  
That could change if service is expanded in terms of length of the route or number of 
trainsets operated.   

Many starting passenger rail operations are inclined to contract out all major maintenance 
and overhaul, and this appears to be the appropriate course for Chittenden County.  The 
contract service operator, the car builder or supplier or another entity, could perform contract 
maintenance. Unless the selected contractor can provide an adequate service facility, it 
likely would be the sponsor's responsibility to do so. In this instance, VAOT and VTR likely 
would negotiate the responsibilities and terms for providing maintenance facilities.  The 
primary functions of the maintenance staff would include basic tasks such as fueling and 
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normal equipment servicing, periodic inspections and running repairs and deep cleaning, 
maintenance and repairs to car interiors.  The maintenance contractor could perform major 
overhauls or they could be contracted separately to railcar builders, railcar maintenance 
companies, other commuter rail agencies or Amtrak.  As with the issue of service operator 
selection, the small scale of the service would be a factor in the decision of contractors from 
outside the area as to whether to compete for a equipment maintenance contract.  

4.6.7 Commuter Rail Stations 

A Introduction 

This initial analysis recommends new station locations at Winooski, Camp Johnson/Fanny 
Allen, the Fairgrounds, Essex Junction Wye, and IBM.  These sites are all feasible from 
cost, environmental impact, engineering, operations, access and ridership perspectives.  
Recommended locations have a good potential to stimulate adjacent development, to 
increase the uses and densities of adjacent parcels, and offer joint development 
opportunities on station area parcels as well.  The station area concepts all acknowledge 
through their design that automobiles will continue to be the dominant mode of 
transportation in the VT 15 corridor, but offer an opportunity for the coming together of many 
transportation modes: walking, bicycles, shuttle and feeder buses, local, intra- and interstate 
buses, trains and automobiles.  The scope and level of detail in this study is not sufficient to 
provide an in-depth look at bicycle and pedestrian access and safety issues surrounding the 
station areas, but feasibility of access with respect to roadways, topography, pedestrian 
desire lines and existing facilities was looked at and factors were included.  Similarly, this 
study did not take into account a detailed and quantified socio-economic analysis in station 
siting decisions, but instead relied more on a “go-no go” analysis looking at effects on 
homes and businesses or the environment in one location as opposed to another.  This kind 
of preliminary analysis fed into the design process and will be expanded upon in later 
phases of project develpoment.   

B Station Location Issues: 

The Commuter Rail Alternative proposes station locations and improvements in Burlington, 
Winooski, Colchester, and Essex Junction; and examines eight locations: 

Burlington Union Station 

Union Station is a historic structure located on the lakefront in central Burlington near 
the intersection of College Street and Lake Street.  This facility is currently used for 
retail, office and cultural purposes, as well as for a rail station serving the Champlain 
Flyer commuter rail line.  The station also houses the administrative offices of the 
Champlain Flyer’s operating agency.  The station has adjacent parking, but no 
specifically designated park-and-ride facilities.  It is served by CCTA bus service on 
the College Street Shuttle route and four other routes, and is within walking distance 
of CCTA’s Cherry Street hub.   

 
Winooski 

A station is assumed at Barlow Street in central Winooski.  No station currently exists 
at this location.  The station might possibly include a park-and-ride facility for a very 
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small number of vehicles, in addition to a bus facility for use by feeder buses and 
their passengers.  Additional parking capacity could be available in the planned 
development on the south side of Allen Street/VT 15 near the station.  This station 
would be served by three feeder bus routes as described in section C. 
 

Camp Johnson/Fanny Allen 

A station is assumed east of Lime Kiln Road in an area generally behind the Fanny 
Allen medical facility.  A complex station facility, including an elevator and probably a 
building to shelter it, is required at this location because of the extreme grade change 
between the railroad alignment and the medical complex and other destinations 
located on a bluff above the track.  Access to the facility would be via Lime Kiln 
Road.  The site is assumed to include a park-and-ride facility for approximately 30 
vehicles. 
 

Fairgrounds 

The station is assumed to be located across from the fairgrounds entrance near the 
site of a McDonald’s restaurant.  Access would be from VT 15.  The site would 
include a bus turnaround and a park-and-ride facility for approximately 70 vehicles.  
The site would be served by one feeder bus route described in Section C. 
 

Essex Junction 

Two potential sites are proposed for stations in Essex Junction.  One site is the 
current rail station on Railroad Avenue in the center of Essex Junction.  This facility 
includes a heated station building for passengers and a bus facility.  Adjacent 
metered parking is available, but there is no designated park-and-ride facility.  
Expansion of the site onto undeveloped property to the west could provide up to 30 
parking spaces. 
 
A second site will be evaluated located in the vicinity of the junction of two rail lines 
southeast of Five Corners in the center of Essex Junction known as the “wye”.  This 
site would include kiss-and-ride, park-and-ride for approximately 30 vehicles, feeder 
bus facilities and passenger amenities.  Either site would be served by two feeder 
bus routes described in section C. 

IBM 

A station is assumed within the IBM facility.  It is assumed that the station will include 
facilities for a shuttle bus, but no park-and-ride facilities. 
 

The Rail Feasibility Study by R.L. Banks and Associates proposed several station locations 
in the communities listed above, and the analysis phase of this alternative has yielded 
recommended station sites and conceptual designs for the accommodation of access, 
parking and drop-off for users.  

The decision on where to locate a station geographically is determined by a number of 
factors.  Key among these factors is community input and acceptance.  A commuter rail 
station will serve a number of transportation modes at different times of day, so the 
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acceptance by businesses and residences within the vicinity of the station is crucial to the 
success of that location.  Other important factors include: 

Community Character – a commuter rail station usually becomes an important or 
often-visited part of a community and has a high degree of visibility.  It is important 
for a station facility to be architecturally harmonious with the surrounding area and to 
be aesthetically pleasing.  A successful commuter rail station will fit in to the fabric of 
the community and appear as if it has always been there.  
 
Development Issues – siting a station with the understanding of a municipality’s 
proposed development plans is essential.  Commuter rail stations serve residences 
and businesses, and high ridership is attained by a convenient location in a 
demographically dense area. Rail stations can also stimulate adjacent development 
because stations attract people, and many businesses depend on and are geared to 
repeat customers.  Commuter rail stations can also generate adjacent residential 
development because people desire an option in their mode of transportation or are 
unable to afford a vehicle.   
 
Access and Parking – the ability for people traveling by all modes of transportation 
to access a commuter rail station increases the station’s usefulness and purpose in 
the community.  Pedestrians, bicyclists, handicapped persons, bus riders, drivers, 
roller-bladers, families pushing strollers – they all need well designed, barrier-free 
access to commuter rail.  The intent of the conceptual station designs in this 
alternative is that all ground transportation modes are served in a manner that 
addresses pedestrian safety, allows vehicle parking and drop-off, and provides a 
rational circulation pattern which seeks to remove conflicts between users. 
 
Railroad Operations Needs – operational requirements for trains feed in to the 
decision-making process on station locations.  Train operators understand that it is 
optimal to pick up and unload passengers on a tangent piece of track where the 
operators have unobstructed visual access and unimpeded physical access along 
both sides of the train in order to maintain passenger safety.  Trains want to avoid 
stopping in intersections while serving a station, so allowances for the length of the 
engine need to be considered with respect to the location of the platform and street 
crossings.  On a more system-wide view, trains need a certain amount of space to 
accelerate and decelerate between stops, so that locating stations too closely 
together can erode schedule performance as the train has to maintain a low speed. 
 
Physical and Environmental Impacts – some locations where it may be very 
desirable to site a station and serve a dense ridership population are hampered by 
physical or environmental conditions that are prohibitive to station development.  
Examples might be the existence of nearby wetlands or high water tables, the 
presence of hazardous materials, areas that are steeply sloped, the presence of 
ledge or other difficult soil and terrain issues.  While it is possible to deal with some 
or all of these factors, there is a concurrent increase in site development costs that 
may not be offset by the benefits of a new station.   
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disruption to residences and businesses.  The desire to serve a community with 
enhanced transportation access needs to be offset by sensitivity to the property 
issues surrounding station locations.  In many cases studies have shown that 
property values increase with access to commuter rail, and any land taking for the 
purpose of establishing rail stations should take into account the potential future 
value of the property.   
 

The above list of factors is not meant to be exhaustive, but is meant to include some of the 
more prominent issues taken into account when determining suitable station locations for 
the Commuter Rail Alternative.   

C Station Sites 

The following section covers issues associated with specific station sites along the corridor.  
The conceptual designs presented in this section were developed with information sources 
typically used at a planning level and include aerial photographs and map output from a 
geographic information system showing parcel lines, street layouts, and other relevant 
information developed from municipal sources.  While perfectly suited for planning studies, 
the information falls short of that which is typically needed for detailed engineering studies 
and the designs remain conceptual at best.  Details which need to be addressed through a 
more complete engineering survey are locations of utilities, exact locations of property lines, 
railroad tracks, physical obstructions, changes in elevation, and locations of environmental 
and cultural features.  Preliminary cost estimates for station improvements are based on 
conceptual plans, and are in 2001 dollars.  Estimates do not include costs for hazardous 
material work/removal, railroad work or any necessary permits, licenses, or approvals.  
Estimates also do not include any costs for land acquisition or related costs. 

Burlington – Union Station 

Union Station is the current terminus of the Charlotte to Burlington commuter rail line and 
came in to operation in December 2000.  Union Station is a recently redeveloped building 
and offers commercial office space, a health club facility, and railroad ticketing and lobby 
area operated by the Vermont Transit Authority.  Located along Burlington’s waterfront and 
accessible by bikepath, by pedestrians, by auto, and one block from the Cherry Street bus 
terminal, Union Station is ideally sited to conveniently serve a large segment of Burlington’s 
population and to bring riders into the heart of Burlington’s tourist district.   

Commuters are currently served by a paved rail platform located at-grade.  A steel structure 
canopy provides weather protection to riders.  During inclement weather most riders stay in 
the lobby area of Union Station and walk out to meet the train when it arrives.  The 
extension of commuter rail service from Burlington to Essex Junction requires that trains be 
able to access a passing track in Burlington under the hourly service scenario.  This means 
that northbound trains would serve passengers from the existing rail platform, while 
returning southbound trains would access a new platform parallel to the existing platform.  
The new platform would be dimensionally similar and have a canopy that is architecturally 
compatible.  A track crossing area that is universally accessible would be added to connect 
to the new platform.  The estimated capital costs for improvements at Burlington-Union 
Station are $120,000 
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Winooski  

Two sites have been evaluated in Winooski, both adjacent to Barlow Street in a densely 
settled residential and business neighborhood.  One site is shown in the Winooski 
Redevelopment Plan documents and the alternate site is east of Barlow Street on the south 
side of the railroad tracks.   

Winooski Redevelopment Plan Site – (see Figure 4-5)  The site proposed under 
the Winooski Redevelopment Plan includes a large station building and landscaped 
parking area with access off of Barlow Street and East Allen Street.  Parking is 
planned for approximately 75 vehicles.  Several issues are associated with the 
development of this site.  In order to locate the station adjacent to the tracks and 
create a level or nearly level transition for passengers, a considerable amount of rock 
and ledge removal would be required.  Currently the elevation difference between 
the track and the proposed station site is in the range of eight to ten feet.  The rock 
outcropping continues east to the bridge carrying Main Street over the tracks and a 
significant portion of this rock would need to be removed to allow unimpeded access 
to the train engine while it is stopped and to allow visibility for passenger safety.  
Removal of rock outcropping and vegetation along this section of track, and 
subsequent regrading of the station and parking area, would impact the remaining 
residences and businesses in this block and would require the use of retaining walls 
or slopes.   
 
The land area proposed for the Winooski Redevelopment Plan station and 
associated parking and circulation is all privately owned and developed.  Use of this 
area requires the acquisition and relocation of several homes and businesses.  
Through reworking the plan it may be possible to lessen the right-of-way impacts to a 
degree, but there would still be the need to acquire and use private land for the 
majority of the station area.  The estimated capital cost for this option for the 
Winooski Station is $1.58 million. 
 
Alternate Site – (see Figure 4-6)  The alternate site for serving commuter rail in 
Winooski is located on the rail right-of-way between Barlow and East Streets on the 
south side of the tracks.  The site is predominantly open and flat and site 
development costs would be relatively lower.  The principle benefits of this site are 
low development costs and use of the railroad property to contain all station related 
infrastructure.  The commuter rail station would consist of a 120-foot at-grade 
platform and a canopy shelter with wind screening, seating, and demand-actuated 
radiant heating elements.  Access and circulation would be from East Street, 
continuing west along the railroad right-of-way in a one-way loop, and exiting on to 
Barlow Street.  Parking for approximately 50 cars is planned along with layover 
space for shuttle buses on the feeder bus routes.  Covered bicycle storage is 
planned, as well as typical site amenities including pay telephones, site lighting, and 
waste receptacles.  The estimated capital cost for this alternative for the Winooski 
Station is $330,000. 
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Figure 4-5.   
A portion of the Winooski Redevelopment Plan showing the proposed location for a commuter rail station.  The 
site is bordered by Barlow Street to the east and Main Street to the west.



Figure 4-6.
An alternate site for a commuter rail station in Winooski located east of Barlow Street in the railroad right-of-
way.  Access for the commuter rail station would be through a one way circulation system: in on East Street 
and out on to Barlow Street.  East Street would still be two-way in order to serve existing businesses.  Some 
alterations to businesses that have encroached on railroad property may be required.   
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There is limited opportunity for landscaping given the constraints of the right-of-way, 
and snow storage needs to be carefully designed to avoid impacting adjacent private 
parking.  It appears that some right-of-way encroachment has occurred from 
adjoining properties and this would need to be addressed as it affects the successful 
operation of this proposed site. 

 
Colchester – Camp Johnson / Fanny Allen Campus (see Figure 4-7) 

The next stop heading eastwards after Winooski is designed to serve the medical campus, 
St. Michael’s College, and residential areas along VT 15/College Parkway in the vicinity of 
the college.  This area of track alignment is well below the elevation of VT 15 necessitating 
access by a roadway off of VT 15, or by using the medical campus driveway and interior site 
circulation.   

A station sited near the medical center campus would be accessed from VT 15/College 
Parkway, through the campus to a designated parking area on the south side and would 
contain layover space for feeder buses.  The platform and canopy would be located at track 
level.  Several difficult building factors present themselves in this arrangement.  The 
difference in elevation between the tracks and the parking lot on the south side of the 
campus requires, for complete accessibility in accordance with Americans with Disabilities 
Act, an elevator building and covered escalator to move passengers between the two levels.  
An elevator alone could not efficiently handle more than ten people at a time and yet is 
required for disabled users and aids parents with strollers and bicycle riders.  An escalator 
can more efficiently move numbers of riders to and from the platform area.  Another factor 
relating to the difficulty of developing this site is that access to the station area, specifically 
the platform area, by emergency or maintenance equipment is required.  Elevators and 
escalators need regular maintenance and are typically serviced with the use of trucks.  Also, 
a fire or medical emergency requires that direct access to the train, and to passengers and 
crew, be provided by a roadway.  The nearest connecting roadway is Campus Road 1500 
feet to the west.  These factors combine to make this site difficult and expensive to build and 
maintain, and an alternate site along Campus Road has been identified. 

An alternative site is the intersection of the track and Campus Road, which is accessed in 
the eastbound direction by a jug handle turn off of College Parkway, and in the westbound 
by a signalized intersection with VT 15.  Campus Road is signed as a private road and 
descends past a cemetery to the tracks and continues across to a pumping station along the 
Winooski River floodplain.  Railroad right-of-way is sufficiently wide at this location to 
accommodate a linear platform, canopy, and parking design similar to the Winooski 
Alternate Site described above.  The area is characterized by dense overstory and 
understory vegetation as well as areas of fill and construction debris.  A small amount of 
private land may be required to facilitate a turning circle for vehicles, but the impact would 
be minor.  This site is adjacent to one of the proposed relocation sites for the Burlington 
railyards, and while that doesn’t affect the operations associated with a commuter rail 
station, it does lessen the likelihood of associated development by St. Michael’s College 
simply for esthetic reasons. The estimated capital cost for a station site behind the medical 
center is $2.4 million, while a station at the alternative site is near Campus Road is 
$350,000. 
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Figure 4-7.
Aerial photograph showing a proposed commuter rail station located adjacent to the Fanny Allen 
Campus.  Access would be from VT 15 through the Medical Center parking lot to a new parking 
area in the rear.  Access to the lower station level would be by elevator and escalator. An access 
road, shown in blue, would be required for maintenance and emergency response vehicles.   An 
alternate site with easier access is located near the bottom of the photograph and could be served by 
shuttle buses as we ll as cars and public buses from Campus Road off of VT 15.    
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Essex Junction Village – Fairgrounds Station (see Figure 4-8 and Figure 4-9) 

The Fairgrounds Station is conceived to serve the residential neighborhood between West 
Street and VT 15 /Pearl Street, as well as visitors to the Champlain Valley Exposition 
Fairgrounds. The station comprises two parcels that contain residential wood frame 
structures that appear currently abandoned or unoccupied.  In a poor state of repair, these 
structures are bounded to the east and west by active and well maintained commercial sites. 
Located on the north side of the tracks in a commercial area dominated by small shopping 
plazas and the Fairgrounds, the station area is easily accessible from VT 15 and offers 
parking for approximately 70 cars and layover area for feeder buses.  The parking area is 
landscaped and lit and contains space for snow storage.  The platform area is located within 
the railroad right-of-way and contains a canopy with wind screen and heating elements, 
seating, and a 120-foot paved platform.   

At-grade track crossing areas will be designed to serve pedestrians accessing the station 
from the south.  A broad and well-defined VT 15 signalized at-grade pedestrian crossing is 
recommended for pedestrian traffic accessing the Fairgrounds.  The estimated capital cost 
for the Fairgrounds Station is $450,000. 

Essex Junction Village – Amtrak Station or Wye Station (see Figure 4-10 and Figure 4-
11) 

The Amtrak Station located at Central Street and Railroad Avenue is a possible location, 
although not preferable from an operations standpoint, for a combined commuter 
rail/Amtrak/bus intermodal facility.  Currently the Amtrak Station serves two daily Amtrak 
trains and buses serving Burlington, Essex Junction and Essex Town.  The Village received 
funding from FTA to upgrade the current facility including parking and streetscape 
improvements.  Under a conceptual alternatives design contract with the Village, Scott + 
Partners, Architects, generated streetscape and building designs that were reviewed 
through a public process yielding a preferred concept.  The preferred concept indicates 
additional future parking on a parcel north of the station which is currently a moving and 
storage business.  If the Amtrak Station site is determined to be the preferred site for 
intermodal facility including commuter rail, then additional parking beyond what is currently 
proposed would be necessary for the successful operation of the station.   

The estimated capital cost for a new station and parking lot at the Amtrak site is $600,000. 

Operationally the Amtrak station site is not preferred for commuter rail operations.  Due to 
the station’s location on the northern side of the wye, commuter rail trains from the east and 
west have to make maneuvers on the wye that block intersections in the Five Corners area, 
further degrading traffic performance and affecting train schedules.  An operationally-better 
location is to utilize the area inside the wye for either an intermodal center (combining bus, 
Amtrak, and commuter rail) or a commuter rail only station (see Figure 4-11).  The station 
could be sited along the east-west tangent of track on the south side of the wye and provide 
good access from Park Street/VT 2A.   
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Figure  4-8.  
Aerial photograph showing the location of two parcels proposed for use as a commuter rail 
station serving the Champlain Valley Exposition.

Figure  4-9.
Conceptual design and parking layout for the fairgrounds station.



Figure 4-10.
Conceptual design sketch showing redevelopment of Amtrak Station site and associated streetscape
and parking improvements in the Village of Essex Junction.  Sketch by Scott + Partners, Architects.



Intermodal Center Plan

Commuter Rail Station Plan

Figure 4-11.
Conceptual design and parking layouts for two station concepts at the wye in Essex Junction Village.
Aerial photograph at top shows general location of station, parking area, and platform. 
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The conceptual design for a commuter rail station in the wye would focus on locating a 
station building or canopy close to the southeast corner of the wye.  This would allow one 
station to potentially serve movements to and from the north as well as east-west 
movements.  The wye station could be designed to be Amtrak compatible by constructing a 
platform along a tangent section of track immediately east of the southeast corner of the 
wye.  The rail operations section of this report recommends installation of a parallel track 
running from Essex Junction to IBM as a cost effective measure for avoiding conflicts 
between mainline service and commuter rail service.  (See Section 4.6.2)  A single platform 
between these two rail sections could serve both Amtrak and commuter rail operations while 
buses would serve the station building directly resulting in a beneficial intermodal 
connection.   

There are two options for this station:  a commuter rail only station with an estimated capital 
cost of $440,000, or a more extensive intermodal station at an estimated cost of $800,000. 

The decision to locate the station in the wye could further be affected by any plans to link 
IBM and St. Albans with commuter rail service.  In this scenario, commuter rail service for 
IBM employees living to the north of Essex Junction would function to serve shift changes 
and could conveniently terminate at the Essex Junction wye rather than continuing in to IBM 
property.  IBM shuttle buses could pick up passengers at the wye and take them directly to 
or from their work destination at various locations on the IBM campus.  By serving IBM 
employees in a publicly accessible station in the wye, Essex Junction has the opportunity to 
capture an additional market segment that may opt to make purchases or otherwise affect 
the local economy in ways that are not possible when they drive through the Village without 
stopping.   

The likelihood that commuter rail passengers, in the course of their daily commute, will stop 
to purchase coffee, a newspaper, or pick up dry cleaning or use some other personal 
service business or food service, is quite probable and contributes to the local economy.  
Equally important, the concentration of riders who detrain and become pedestrians begins to 
affect decisions about where to locate businesses that is easily accessible by pedestrians.  
When pedestrian activity and density increases and when there is a public transportation 
alternative to serve them, then there is a concurrent increase in commercial and residential 
density located around the transportation access points.  In an urban core this 
interconnection between increased density and transportation expresses itself in increased 
land values and increased revenue to the municipality.  In a suburban or rural village 
environment, the same market forces are evident and density will increase in a village 
center more readily or at the same pace as the automobile accessible edges of the 
community.  The enabling factor in either an urban or rural village setting is a segment of 
population that opts to use public transportation on a frequent basis instead of automobiles.   

 Essex Junction Village – IBM Station 

The current proposed terminus for commuter rail service extending from Burlington is the 
IBM Campus in Essex Junction.  The IBM campus is a secure facility and access to and 
from commuter rail would be controlled.  The concept is to locate a rail platform and canopy 
in the vicinity of pedestrian crossings that connect a main parking facility on the north side of 
the tracks to facilities on the south side.  Commuter rail riders could access shuttle buses 
from this station to reach other parts of the campus beyond walking range or in inclement 
weather.  Further development of the IBM Station concept is needed including an 
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assessment of whether or not service terminating at the wye is potentially more efficient for 
routing employees to their destinations via shuttle buses.   

The estimated capital cost for the IBM station is $120,000, but it was assumed that the 
station will be privately developed.  

4.6.8 Transportation Performance 

Two rail operating scenarios were evaluated to assess their transportation performance.  
The first scenario provides service in keeping with the current schedule of the Champlain 
Flyer, basically running at one-hour intervals during peak periods, with no midday service 
and less frequent service on weekends.  The second scenario provides half-hourly service 
during peak periods, and hourly service on weekends.  Both scenarios assumed that the 
Burlington-Essex rail line operates as an extension of the Charlotte-Burlington line, and that 
passengers can travel the full length of the line.  

It is projected that daily rail ridership under the No-Build Alternative will be 1,169 in 2025.  
As the No-Build Alternative only includes the Champlain Flyer rail service, these riders 
reflect the increase in riders on that line from the 150-per-day level of early 2001.  Addition 
of the Burlington-Essex link, while maintaining the current schedule, results in ridership of 
3,792 per day, an increase of 2,623 daily riders attributable to the extension. 

With half-hourly service in peak periods, the rail ridership is 4,574, an increase of 3,405 
passengers per day over the No-Build ridership, and 782 over the ridership for the hourly 
service scenario.   

The increase in rail ridership from the No-Build Alternative to the Commuter Rail Alternative 
reflects not only the addition of people traveling within the Burlington-Essex corridor, but 
those with an origin or destination along the Champlain Flyer route who are traveling to or 
from the Burlington-Essex corridor.  This is a benefit of expanded transportation access and 
connectivity.  This phenomenon is reflected in the ridership for trips that begin and end 
within the corridor 

For trips that are made entirely within the corridor, no rail ridership is projected in the No-
Build Alternative, as there is no rail serving those trips under that alternative.  Ridership for 
the hourly scenario is projected to be 910, and for the half-hourly scenario, 1135.  
Commuter rail ridership under the various options is summarized in Table 4-31. 

Table 4-31 - Commuter Rail Ridership 
 

Area of Trip 2000 No-Build Hourly 
% Change 

No-Build vs 
Hourly 

Half-
Hourly 

% Change 
No-Build vs 
Half-Hourly 

Countywide 150 1,169 3,792 224% 4,574 291%
1 end in corridor - 367 2,536 591% 3,161 761%
Within corridor - - 910 NA 1,135 NA
 
Countywide, introduction of commuter rail from Burlington to Essex has minimal impact on 
transportation performance.  The half-hourly service scenario results in a slight decrease in 
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person trips and VMT.  Other performance indicators are virtually unchanged.  There is no 
meaningful impact on the distribution of traffic among the various road classifications. 

Transit mode share rises from 0.83% of trips in the No-Build Alternative to 0.96% for hourly 
service and 1.05% for the half-hourly service scenario.  This is the only alternative evaluated 
in this study which results in a countywide transit mode share of more than 1% of trips.   

Although transit mode share rises, bus ridership falls under both of the rail scenarios.  This 
indicates that some of the train riders are currently using buses for their trips, and would 
switch to the train, if it were available.  This is a reflection of the higher level of service 
provided by trains, in the form of faster travel and more comfortable vehicles and waiting 
facilities.  However, it is important to note that, for modeling purposes and to avoid double-
counting of trips, people who used both a bus and a train to make their trips were counted 
as rail riders.  When these linked bus-rail trips are added back in to the bus ridership, the 
buses actually carry passengers equal to the No-Build ridership under the hourly scenario, 
and 283 more passengers under the half-hourly scenario. 

Countywide transportation performance is summarized in Table 4-32. 

Table 4-32 - Countywide Transportation Performance Change 
 

Measure 2000 2025 No 
Build 

2025 
Hourly 

Change 
No-

Build vs 
Hourly 

2025 Half-
Hourly 

Change 
No-Build 
vs Half 
Hourly 

Daily person 
trips 675,688 1,079,568 1,078,716 - < 1% 1,076,573 - < 1%

Vehicle trips 516,258 826,336 825,253 - < 1% 823,076 - < 1%
Rail trips 150 1,169 3,572 224% 4,574 291%
Bus trips 5,403 7,812 6,564 -16% 6,801 -13%
VMT 3,885,952 5,874,810 5,874,693 - < 1% 5,867,410 - < 1%
Av. travel speed 
(mph) 33.69 26.80 26.81 < 1% 26.9 < 1%

% peak hr VMT 
congested 5.5% 25.8% 26.3% 1.9% 26.0% < 1%

Auto mode share 95.00% 95.23% 95.11% - < 1% 95.05 - < 1%
Transit mode 
share 0.82% 0.83% 0.96% 18% 1.05% 31%

 

At the corridor level, the Commuter Rail Alternative has more impact on travel conditions.  
Vehicle trips decline about 1% under the hourly scenario.  The percent of peak hour VMT in 
congestion declines significantly under both scenarios, with a 9% decline under the hourly 
scenario and an 11% decline under the half-hourly scenario.  Travel speeds rise about one 
mile per hour. 

For trips with both ends in the corridor, auto trips decline under the Commuter Rail 
Alternative, bringing the auto mode share below 90%, the only alternative to do so.  
However, it should be noted that the 2025 Commuter Rail Alternative auto mode share of 
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89.92% for trips within the corridor is higher than the current auto mode share for such trips, 
which stands at 88.76%. 

The transit mode share increases for trips that are completely or partially in the corridor.  
Transit use in the corridor is already higher than the countywide level, and increases 
significantly with the expansion of mode choice to include rail.  Transit mode share jumps to 
as high as 1.57% for trips with one end in the corridor, and 2.09% for trips that begin and 
end in the corridor. 

Table 4-33 summarizes corridor transportation performance. 

Table 4-33 - Corridor Transportation Performance Change 
 

Measure 2000 2025 
No-Build 

2025 
Hourly 

Change 
No-

Build v. 
Hourly 

2025 Half-
hourly 

Change 
No-Build v. 
½-Hourly 

Daily person 
trips 285,391 478,137 476,807 - <1% 476,936 - <1%
Rail trips - 367 2,536 591% 3,161 761
Vehicle trips 214,008 264,686 362,824 - <1% 362,666 - <1%
Bus trips 2,432 5,212 4,252 - 18.4% 4,344 -16.6%
VMT 673,104 922,287 923,590 <1% 920,797 <1%
Av. travel speed 
(mph) 15.59 8.54 9.59 12.3% 9.64 12.9%
% peak hr VMT 
congested 9.7% 35.9% 32.7% -8.8% 32.1% -10.7%
Auto mode share 93.24% 94.89% 94.6% - <1% 94.5% - <1%
Transit mode 
share 0.85% 1.17% 1.42% 23.6% 1.57% 37.4%
 
Stations in the Burlington-Essex corridor are expected to draw more riders than stations on 
the current rail line between Charlotte and Burlington.  The Winooski station is projected to 
have as much demand as the Burlington station, and the stations at Essex Junction and 
Camp Johnson/Fanny Allen also shows strong demand. 

Most passengers are expected to walk to their stations.  Walking is the dominant mode of 
access for all stations in the corridor, with the exception of Winooski and Essex Junction.  At 
these stations, 40% to 60% of riders are projected to arrive by bus.  Although parking 
facilities were included at all of the stations in the corridor with the exception of Burlington, 
auto is not projected to be an important mode of access at any of the stations in the corridor.  
This is in contrast to the stations on the existing rail line, where auto is projected to be the 
dominant mode of access for all stations except for South Burlington and Burlington.  This is 
due to the denser development surrounding the stations in the Burlington-Essex corridor, 
and to the bus service that would serve all of the stations with the exception of IBM. 

Addition of passenger rail to the Burlington-Essex corridor will provide an additional 
transportation option for people making trips in the corridor.  Supplementing the rail service 
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with feeder bus expands the catchment are of people who may use transit, and use rail for 
the major part of their trip.   

Rail offers an opportunity to increase the capacity to move people in the corridor, and 
particularly within the heart of the corridor, in close proximity to residential and employment 
centers.  The capacity offered by passenger rail far exceeds that which could be achieved 
by expanding VT 15, given the environmental constraints on highway expansion.  In 
addition, a rail line has the capacity to move a greater number of people in an hour than an 
additional lane of highway.  The capacity increase offered by the Commuter Rail alternative 
is very flexible, as it is a function of the frequency of rail service and the length of the trains.  

The Commuter Rail alternative increases the connectivity of the transportation network 
within Chittenden County and between Chittenden County and other destinations.  The 
Burlington-Essex rail line has the potential to link existing and proposed rail services for both 
commuter and intercity travel.  The rail line could also provide freight rail service to a 
relocated Burlington rail yard. 

As in all previous alternatives, intersection LOS analyses were performed at the eight major 
intersections long VT 15 corridor. 

The same four failing intersections; U.S. 2/U.S. 7, East Spring Street, Lime Kiln Road, and 
the Five Corners, would operate at unacceptable levels under the Commuter Rail 
Alternative, as well. 

The mitigation strategies outlined in the TSM Alternative were applied to U.S. 2/U.S. 7, East 
Spring Street, and Lime Kiln Road.  These intersections would result in all three 
intersections operating at LOS D or better.   

The 2025 No-Build and Commuter Rail Alternatives LOS analyses results are shown in 
Table 4-34 
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Table 4-34 - 2025 No-Build and Commuter Rail Alternatives LOS Results 
 

2025 NO-BUILD COMMUTER RAIL 
AM 

PEAK HOUR 
PM 

PEAK HOUR 
AM 

PEAK HOUR 
PM 

PEAK HOUR 

INTERSECTION 

LOS DELAY* LOS DELAY* LOS DELAY* LOS DELAY*
VT-15/US 2/US 7 F 227.0 F 288.7 F 227.9 F 259.4 
VT-15/East Spring 
Street** F 286.1 F 680.2 F 289.0 F 856.0 

VT-15/I-89 SB 
On-Ramp C 29.4 D 45.9 C 29.1 D 50.2 

VT-15/I-89 NB 
Off-Ramp C 21.0 C 33.6 C 21.1 C 34.1 

VT-15/Lime Kiln 
Road E 68.2 F 88.2 E 64.8 F 88.0 

VT-15/Susie Wilson 
Road D 36.5 D 38.2 C 30.3 C 34.0 

VT-15/West 
Street B 15.5 B 16.7 B 15.6 B 16.2 

Five Corners F 162.8 F 246.4 F 165.8 F 194.7 
      

*      Average stopped delay per vehicle in seconds 
**    Unsignalized intersection 
 

4.6.9 Cost 

A Summary of Commuter Rail Capital Cost Estimates  

The estimates in this report are to be considered preliminary.  If a decision is made to 
expand commuter rail service in the Burlington area, engineering design would be required 
prior to construction of improvements.  This design also would include structural analysis of 
bridges and the tunnel and would produce engineered design solutions that would be the 
basis for a revised estimate of project capital costs. 

Preliminary cost estimates developed in this study are summarized Table 4-35.  See the 
supporting tables presented in the section above for details of each estimate.   

B Rail Operating Costs 

Service Operating Costs 

Preliminary operating costs, shown in Table 4-36 below, are estimated to total $1.4 and $2.8 
million, respectively, in the Basic and Full-Build scenarios.  These costs assume operation 
over the entire Charlotte-Burlington-Essex Junction corridor in accord with both service 
scenarios, but only include the incremental costs associated with operating the extended 
service. 
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Table 4-35 - Estimated Improvement Costs by Scenario (Millions of dollars) 
 

Improvement 
Hourly 
Service 

Scenario 
30-Minute Service 

Scenario 

Track and Structures  $   10.8 $   10.8 
Adding passing tracks  0.9 9.9 
New main track and upgrades  2.2 2.2 
Freight siding Burlington Electric  3.6 3.6 
Additional Storage Siding 1.2 1.2 
Storage Track Burlington Yard  0.0 1.3 
Signals  0.0 17.4 
Highway crossings  2.5 2.5 
Station Total 
 Burlington 
 Winooski * 
 Camp Johnson/Fanny Allen 
 Fairgrounds 
 Essex Junction * 

3.7 
0.1 
0.3 
2.4 
0.5 
0.4 

5.4 
0.1 
1.6 
2.4 
0.5 
0.8 

Total Estimated Cost $25.0 $54.3 
 
Totals may not add due to rounding. 
Source:  RLBanks estimates. 
* The hourly service represents the lowest 
potential cost station for the site; the 20-
minute service scenario includes the highest 
potential station cost for the site.  The intent is 
to bracket the potential range of costs.  Either 
station could be built for either service 
scenario. 

  

 
Table 4-36 - Operating Cost Estimates - Charlotte-Burlington-Essex Junction 
 

Operating Costs Hourly Half-Hourly 
Train Operations including dispatching  $589,000 $1,343,000
Equipment maintenance 353,000 795,000
Maintenance of way 188,600 319,800
Station maintenance and operations 160,000 160,000
Contingency 110,200 229,800
Total $1,400,800 $2,847,600

Source: R LBanks. 
Note: Draft operating cost estimate prepared without benefit of VAOT data as to Champlain Flyer operating cost.  
Estimates should be considered preliminary until that data is received and incorporated. 
 
Costs were estimated based upon the dual assumptions that the new service and the 
existing Champlain Flyer service would be under common operation and that the cost 
structure would be similar to that of the Champlain Flyer service.  Unit costs were based 
experience with other commuter services and shortline railroads due to the lack of 
availability of data on actual operating costs incurred for the Champlain Flyer.  

Train operations costs are comprised of train crew wages and benefits, fuel and 
transportation supervision.  Train crews are assumed to consist of an engineer and 
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conductor who are compensated at VTR wage rates.  Fuel costs are based upon fuel 
consumption characteristics that reflect the amount of service in each scenario.  
Transportation supervision provides for one manager in the Basic Service Scenario and two 
in the Full-Build Service Scenario. 

Equipment maintenance costs are based on Champlain Flyer experience.  Included is the 
cost of performing interior and exterior train cleaning.    

Railroad charges and fees include the cost of track maintenance and inspection, 
dispatching, other costs, incentive payments for on-time performance and railroad overhead.  
Track maintenance assumes improvement of the line to allow passenger train operations up 
to 60 mph and maintenance to this standard following such rehabilitation.  The cost includes 
an additional weekly physical inspection of the track by the freight operator.   

Dispatching costs would represent the incremental cost of additional dispatching occasioned 
by introduction of passenger service.  The current Access Agreement between VAOT and 
VTR specifies the additional dispatcher positions required and associated cost.  The 
operating agreement further provides that there will be no dispatching fee so long as Amtrak 
operates on any portion of the VTR system, which it presently does.  No additional positions 
would be required to extend the service to Essex Junction, so no additional dispatching cost 
is reflected in this estimate. 

An incentive payment for on-time performance is included in railroad charges and fees. 
Each scenario estimate assumes that the operator has earned the maximum on-time 
performance amount. 

Railroad overhead is equal to ten percent of railroad charges and fees, excluding overhead, 
the rate contained in the current Access Agreement. Insurance expense, set at zero in this 
estimate, reflects the State’s responsibility to insure the service, as provided in the operating 
agreement. 

C Feeder Bus Costs 

Bus-related rail costs include the capital cost for the purchase of buses to operate the feeder 
service, and the operating costs of the feeder service.  Six small buses would be required.  
At a unit cost of $150,000, the capital cost is $900,000.  Bus service would be operated for 
35 revenue hours per day for 254 days per year.  Operating costs total $516,865 per year. 

4.7  Other Transit Alternatives Considered 
 
4.7.1 Bus Rapid Transit 

A bus rapid transit (BRT) route in exclusive right-of-way was considered as a potential 
alternative, but is not included.  Bus rapid transit is characterized by operations that closely 
mirror those of rail transit.  Buses operate in an exclusive right-of-way or in right-of-way with 
a minimum of other uses to impede rapid service.  BRT service may use special vehicles 
with increased capacity, fare collection outside the vehicle to speed loading, and specialized 
signals to reduce conflicts with autos and to speed operations.  In the Burlington-Essex 

  

August 2001 Alternatives Considered 4-72 
 



Burlington-Essex Alternatives Analysis  

  
 
corridor, the service would need to operate in a corridor in or close to VT 15.  There are 
three potential approaches to provide exclusive right-of-way in this area: 

Take a portion of the existing right-of-way on VT 15 ��

��

��

Widen VT 15 to provide exclusive right-of-way 
Provide right-of-way along the rail alignment 

 
The first option, to take a portion of the existing right-of-way, would be accomplished by 
removing shoulders, a travel lane, and/or the center median from VT 15 and dedicating it for 
use of the BRT service. 

There is a median running in the center of VT for much of its length.  Initially, the median 
was considered for use as a reversible bus lane.  This alternative would have less impact on 
highway capacity than other options, as it would primarily use right-of-way that currently is 
not used by auto traffic.  This option proved to be infeasible from two standpoints: 
unacceptable impacts on highway service and inadequate capacity for the transit service.  
The median in VT 15 is not consistent, so portions of the roadway would need to be 
widened and shifted to provide a consistent cross-section.  This would likely be feasible.  
However the median currently is used as a left-turn lane at several locations.  The right-of-
way would no longer be available for left turn bays.  In addition, left turns would probably 
need to be restricted to a limited number of locations along the corridor for safety reasons 
and to provide the operating corridor for the BRT.  Passenger access to transit stations 
located in the median could also be problematic, as all passengers would have to cross half 
the highway.   In addition, the median does not exist in Winooski, Burlington and in the more 
densely developed areas of Essex.  It is unlikely that exclusive right-of-way could be 
provided in these areas. 

Use of a dedicated curb lane for a reversible BRT right-of-way was also considered.  In this 
option, the median would be eliminated and the roadway reconfigured to use the full cross-
section, with BRT operating in a single direction on either the north or south side of the 
highway.  This option would also require some widening and reconfiguration of the highway.  
A larger drawback, however, would be the extent to which such operations would affect 
access to properties adjacent to the bus lane.  

The most serious impediment to a reversible BRT lane lies in the fact that it would reduce 
highway capacity without meeting the demand for transit service.  Ridership on the existing 
CCTA Essex Route (#2) is fairly evenly balanced in both directions in the peak periods.  This 
indicates travel demand in both directions, which could not be served by a reversible lane 
where buses could operate express service in only one direction.   
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problematic for a BRT operation using the curb lane.  Widening of the highway through 
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Winooski would be extremely difficult given the close proximity of homes and businesses to 
the current highway right-of-way. 

An option was considered which would entail construction of a BRT facility adjacent to the 
rail right-of-way.  This would have many of the disadvantages of the light rail transit option 
discussed below. 

4.7.2 Light Rail Transit 

Light rail offers the potential to carry high volumes of passengers at speeds generally faster 
than auto traffic and travel speeds and a level of comfort superior to fixed-route bus.  It can 
operate within street right-of-way or in exclusive right-of-way.  Light rail has been studied as 
a possible option in the western part of the study corridor as part of the Tri-Center Transit 
Study. 

The considerations discussed above for elimination of the option of BRT in the highway 
right-of-way apply equally to light rail in this area.   

The freight rail right-of-way in the corridor offers a potential location for construction of BRT 
or light rail facilities.  This right-of-way would offer significant operational benefits for BRT or 
light rail because conflicts with auto and truck traffic would be eliminated, as would traffic 
signals. 

It must be assumed that freight trains will continue to operate on the existing railroad.  
Transit alternatives, therefore, would have to be placed in adjacent right-of-way.  This would 
require land acquisition, and acquisition of the railroad right-of-way itself, or negotiation of 
operating agreements with the railroad.  Bridges would have to be widened or replaced or 
additional bridges constructed to accommodate the additional transit right-of-way.  The rail 
tunnel would have to be replaced or some additional facility constructed to accommodate 
the new service.  A fleet would have to be acquired, and a storage yard and maintenance 
facility would have to be built in the corridor.   

To construct a new light rail line, extensive planning, environmental analysis and 
engineering would be required, as well as complex construction.  Light rail infrastructure 
construction would be extremely costly, even when existing right-of-way is used.  A survey 
of ongoing U.S. project costs4 indicates that costs are running from about $20 million to 
$103 million per mile.  Two projects being built on existing rail right-of-way are costing $19.5 
million per mile (an extension to an existing line in the St. Louis area) and  $34.9 million per 
mile (an extension to an existing system in Sacramento). 

It was concluded that a similar or greater level of passenger service could be provided by 
express bus operating on the highway or by commuter rail for far less cost, and could be 
implemented more quickly.  
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Chapter 5 Land Use and Environmental Impacts 
 
5.1 Introduction 
 
This chapter presents an assessment of the characteristics of the population potentially served 
by each alternative, as well as an assessment of the compatibility of each alternative with local 
and regional land use policies.  It also presents a screening-level summary of environmental 
impacts associated with each of the alternatives.  The environmental assessment is intended to 
provide a comparative evaluation of the potential impacts of each of the alternatives.  A more 
detailed, site-specific impact evaluation will be conducted on the selected alternative in 
subsequent phases of project development.    

5.2 Land Use and Demographics 
 
Transportation provides access and adds value to land.  This leads to development and the use 
of land in and around the linear paths of waterways, roads, and rail lines.  Each kind of 
transportation infrastructure affects the environmental and drives development in different ways.  
In the 20th century, roads have criss-crossed and permeated much of the Northeastern United 
States, creating sprawling low-density metropolitan regions.    

The transportation/land use connection has been understood as trade, commerce and human 
settlements have existed.  Many communities are seeking to replace the pattern of 
transportation associated with resource exploitation and land-intensive development with a 
more sustainable land use pattern that protects sensitive resources and promotes compact 
forms of settlement.  In short, they are looking for alternatives to suburban sprawl and auto-
oriented development.  

The regional long-range transportation plan, A Twenty Year Vision for Transportation in 
Chittenden County (CCMPO, 1997), recognizes this relationship between land use and 
transportation.  The long-range transportation plan acknowledges the 1996 Chittenden County 
Regional Plan ‘s strategy of Growth Centers – areas of higher concentrated, mixed use 
development within town centers – and promotes a unified land use and transportation plan for 
the county by offering transportation-related strategies at the regional, sub-regional, and local 
levels.  The county’s goal is to base future transportation decisions on the growth center land 
use scenario, as it favors an enhanced sense of community, lessens region-wide congestion 
levels and accommodates population growth and expanded economic development 
opportunities.  

The policy of promoting coordinated land is and transportation planning to protect Vermont’s 
character and sense of place is strongly endorsed by Chittenden County .  Recognizing that 
growth center exists as a strong goal in the midst of the current trend toward dispersed 
suburban develop, each of the transportation alternatives considered for the Burlington-Essex 
corridor were evaluated for consistency with such policies.  

Regional land use policy looks to locate transportation facilities in areas that would serve 
population and employment centers.  Federal Transit Administration (FTA) New Starts 
performance criteria also evaluate if local policies and land use patterns are supportive of transit 
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in its ratings of New Starts projects.  In addition, public policy looks to provide alternate 
transportation modes to those populations that may not drive, or who lack access to a private 
automobile, such as the elderly, the young, or low-income populations.   

An analysis of population, households, and employment within ½ mile of each of the proposed 
new access points to the transportation system was conducted in order to determine how well 
each of the Burlington-Essex corridor transportation alternatives meet such policies.   Access 
points were defined as train stations for the Commuter Rail Alternative, primary bus stops for 
the Express Bus Alternative and new highway interchanges or intersections for the Highway 
Alternative.  The Commuter Rail alternative would include either a station at the existing Amtrak 
station in Essex Junction, or a station at the “Wye” in Essex Junction, but not both.  Therefore, 
an evaluation was conducted of each of the potential station scenarios for the Commuter Rail 
Alternative.   In certain cases, the half-mile radius for the access points overlapped, as was the 
case with the Essex Junction ”wye” commuter rail station and the IBM commuter rail station.  
For those cases, the half mile-radius circles were combined and the combined total calculated 
to avoid double-counting.  The following sections provide the results of the analysis for each of 
the alternatives 

5.2.1 Population 

An analysis of total population for 2000 and 1990 was conducted using U.S. Census data.  A 
similar analysis was also conducted to determine the population younger than 18 and older than 
65 within ½ mile of each of the access points.1  As can be seen in Table 5-1, both the express 
bus and commuter rail alternatives provide new access to more people overall, as well as young 
and elderly populations, than the highway alternative.  There are proportionately more elderly 
people served by the commuter rail alternative than the others.  

Table 5-1 – Population within Half Mile of Access Points 
 

Alternative Population 
2000 

Population 
1990 

Person under 181 Persons over 651

    %  % 
Highway 4,609 4,546 860 18.9 450 9.9
Commuter Rail – 
Amtrak 

13,833 10,653 2,101 19.7 1,349 12.7

Commuter Rail – 
Wye 

13,370 10,348 2,032 19.6 1,324 12.8

Express Bus 23,249 19,554 3,455 17.7 2,046 10.5
Chittenden 
County 

146,571 131,761 31,091 23.6 10,634 8.1

Source:  U.S. Census Bureau 
1. Based on 1990 U. S. Census data, 
 

Figures 5-1 through 5-3 show that overall, the Express Bus and Commuter Rail Alternatives 
provide new access to areas of higher population density than does the Highway Alternative. 
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1 Population younger than 18 and older than 65 was based on 1990 US Census data, since comparable US Census 
data for 2000 was not yet available at the time the analysis was conducted. 
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5.2.2 Households 

An analysis of total households and low-income households within ½ mile of the transportation 
access points was conducted using 1990 US Census data.2  As can be seen in Table 5-2, there 
are more total households and more low-income households within ½ mile of the new access 
created by both the Express Bus and Commuter Rail Alternatives, than the Highway Alternative. 

Table 5-2 – Household Half-Mile Buffer of Alternatives (1990 Census) 
 

Alternative Total 
Population 

Households 

  Number Persons 
per 

Household 

In 
Poverty 

Pct. 

Highway 4,546 1,652 2.8 184 11.1%
Commuter Rail – Amtrak 10,653 4,672 2.3 819 17.5%
Commuter Rail – Wye 10,348 4,546 2.3 813 17.9%
Express Bus 19,554 8,203 2.4 1,546 18.8%
Chittenden County 131,761 48,475 2.7 4,390 3.3%
Source:  U.S. Census Bureau 
 
5.2.3 Employment 

The employment analysis was based upon 1998 employment for the Chittenden County Traffic 
Analysis Zones (TAZ) provided by the CCMPO. As can be seen in Table 5-3, there is more 
employment within ½ mile of the access points for both the Express Bus and Commuter Rail 
Alternatives than the Highway Alternative.  Since each of the alternatives have a different 
number of access points, the number of jobs per access point was also calculated for each of 
the alternatives to measure the potential job density served by each alternative.   Based on this 
analysis, the Commuter Rail Alternative serves the highest job density on a per station basis, 
with a slightly higher density under the Essex Junction “wye” station scenario.  

Table 5.3 – Employment within Half-Mile of Access Points (1998 Jobs) 
 

Alternative Employment Jobs/Access Point 
 Number Pct. of County
Highway 3,637 4.1% 606
Commuter Rail – Amtrak 21,222 23.8% 3,537
Commuter Rail – Wye 21,776 24.4% 3,629
Express Bus 23,124 25.9% 2,102
Chittenden County 89,290 100.0% N/A
Source:  Chitttenden County MPO. 
 
Figures 5-4 through 5-6 show the relationship of employment to the access points for each 
alternative.  
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2 Comparable data for the 2000 census was not available at the time of the analysis. 
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5.2.4 Transportation Accessibility Summary 

As can be seen from Figure 5-7, the transit alternatives (Express Bus and Commuter Rail) 
overall have more people, households and jobs within ½ mile of new access points to the 
transportation system than the Highway Alternative.  They are also more likely to provide 
access to population groups that may be transit-dependent, such as the elderly or low-income 
households.     

The Express Bus and Commuter Rail Alternatives make use of existing transportation 
infrastructure, and are located for the most part within traditional town centers of Burlington, 
Winooski and Essex Junction, which by their nature have a higher population density.   These 
town centers also have a higher density of jobs, particularly Burlington and Essex Junction, 
which contains IBM, the largest employer in the state. The Highway Alternative on the other 
hand contains components, such the proposed road through Camp Johnson and Segments G 
through J of the Circumferential Highway, which represent new transportation infrastructure 
outside of traditional town centers in areas with lower population density.  

5.2.5 Growth Centers 

Land use policies that seek to limit sprawl recommend more compact development in areas that 
are served by infrastructure.  The 1996 Chittenden County Regional Plan prepared by the 
Chittenden County Regional Planning Commission (CCRPC) defined these areas as Growth 
Centers.  The draft 2001 Regional Plan carries this concept forward with the following 
designated planning areas: Metropolitan Planning Area (mixed use areas with the highest 
densities of residents and employees), Village Planning Areas (compact nodes of mixed use 
activities outside of the county’s urban areas), and Transition Planning Areas (areas of single-
use existing development/ open land with infrastructure, where mixed use and full development 
encouraged).  The Burlington-Essex corridor area consists primarily of Metropolitan and 
Transition Planning Areas.  

The 1997 Chittenden County Long Range Transportation Plan also recognized the inherent link 
between land use patterns and transportation, and the CCMPO adopted a policy to support 
existing and planned growth centers through investments in transportation infrastructure in 
those areas.   The Draft Goals for the 2001 Metropolitan Transportation Plan includes a goal to 
reinforce sustainable land-use patterns.  

Each of the alternatives was evaluated to determine the relationship of new access points to the 
transportation system with regard to identified growth centers.  The results of this analysis is 
presented in Figures 5-8 through 5-10.   As can be seen, the ½ mile radius around the proposed 
commuter rail stations and express bus stops (with the exception of park and ride stops) 
primarily includes areas identified as growth centers.  The Highway Alternative however is less 
consistent in providing new access within growth centers.  While the full I-89/VT 15 interchange, 
and the Hercules Rd/U.S. 2/7 intersection for a new Camp Johnson through road are located 
within growth centers, there is proportionally less growth center area within a ½ mile radius of 
the other new highway access points (Barnes Road/VT 15, Circumferential Highway/ Severence 
Road, Circumferential Highway/VT 2A). 
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5.3 Environmental Justice 
 
5.3.1 Federal Guidelines 

The analysis of project impacts on minority and low-income communities that follows is 
conducted in accordance with federal Executive Order (EO) 12898, Federal Actions to Address 
Environmental Justice in Minority Populations and Low-Income Populations, the National 
Environmental Policy Act (NEPA), and the Department of Transportation Order to Address 
Environmental Justice in Minority Populations and Low-Income Populations (Final US DOT 
Order).3 

EO 12898, issued in 1994, requires “each Federal agency [to] make achieving environmental 
justice part of its mission by identifying and addressing, as appropriate, disproportionately high 
and adverse human health or environmental effects of its programs, policies, and activities on 
minority populations and low-income populations….”  The U.S. Department of Transportation 
(DOT) published the Final US DOT Order in 1997,4 setting forth a process by which DOT and its 
operating administrations will integrate the goals of EO 12898 with its existing regulations and 
guidance.  The Final US DOT Order defines key terms, and provides guidance for identifying 
and addressing disproportionately high and adverse impacts to low-income and minority 
populations. 

A Minority Population 

A minority person is defined as an individual who is a member of one of the following population 
groups: Black (not of Hispanic origin), Hispanic, Asian, and American Indian or Native Alaskan. 
According to the Final US DOT Order, a minority population means any readily identifiable 
groups of minority persons that live in geographic proximity.  Federal guidance states that 
minority populations should be identified where either (a) the minority population of the affected 
area exceeds 50 percent, or (b) the minority population percentage of the affected area is 
meaningfully greater than the minority population percentage in the general population or other 
appropriate unit of geographic analysis. 

B Low Income 

The Final US DOT Order defines low-income persons as those whose “median household 
income is below the United States Department of Health and Human Services poverty 
guidelines  

C High and Disproportionate Adverse Impacts 

Adverse impacts to low-income and/or minority populations are considered “high and 
disproportionate” if: (a) the adverse impact is predominantly borne by a minority population 
and/or a low-income population, or (b) the adverse impact that will be suffered by the minority 
population and/or low-income population is more severe or greater in magnitude than the 
adverse impact that will be suffered by the non-minority population and/or non-low-income 
population.  The Final US DOT Order directs federal agencies such as FTA to determine 
disproportionate impact, taking into account mitigation, enhancement measures and all off-
                                                 
3   U.S. DOT, April 15, 1997, Final US DOT Order 5610.2, Federal Register, Volume 62, No. 72. 
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setting benefits to the affected populations, as well as the design, comparative impacts and the 
relevant number of similar existing system elements in non-minority and non-low income areas. 

5.3.2 Minority and Low Income Population within the Study Area 

The analysis of minority and low-income population within ½ mile of the access points was 
based on the 1990 US Census.  While 2000 Census data is available for race and ethnic origin, 
comparable 2000 data on low-income population is not yet available from the Census Bureau. 
Therefore, 1990 data was used for consistency. 

In 1990, the minority population of Chittenden County accounted for 3.1% of the total population 
of Chittenden County.  An analysis of the minority population within ½ mile of the new access 
points indicates that the minority population for each alternative is slightly higher than the county 
average, ranging from 3.6% for the Commuter Rail Alternative to 4.7% for the Highway 
Alternative.  (See Table 5-4 for additional detail).  Overall, the minority population is low and 
falls significantly below the federal definition of a minority community, where 50% or more of the 
population would be defined as minority. 

Low-income households accounted for 3.3% of the total population of Chittenden County in 
1990.  An analysis of the low-income households within in ½ mile of the new access points 
indicates that the percentage of low-income households for each alternative is much higher than 
the county average, ranging from 11.1% for the Highway Alternative to 18.8% for the Bus 
Alternative.  (See Table 5-2 for additional detail). 

The preliminary environmental impact evaluation conducted for the alternatives analysis (See 
Section 5.4 below) did not find any significant environmental impact that would 
disproportionately affect minority or low-income populations.  This conclusion will be verified in 
the Environmental Assessment, which will include a more detailed impact evaluation for the 
preferred alternative.   

With regards to benefits, the transit alternatives provide greater transportation access to low-
income populations, than does the Highway Alternative.  

5.4 Environmental Impacts   
 
A screening-level analysis of environmental impacts was conducted to compare one alternative 
to another.  The screening was based on available existing data and was used to identify 
potential impacts to the natural and built environment associated with each of the alternatives.   

The following sections discuss the impact summary for each of the alternatives in more detail.  
Air quality is discussed separately since it was calculated based on output from the Chittenden 
County transportation model outputs for each of the alternatives.  More detailed, site-specific 
analysis including detailed noise modeling will be conducted for the preferred alternative during 
the next phase of development.  
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Table 5-4 – Ethnicity of Persons within Half-Mile Buffer of Alternatives (1990 Census) 
 

Minority or Ethnicity Groups 
White1 Minority2 Black3  Hispanic  Asian4 Native

American5 
Other6 Alternative Total 

Population 
Persons            Pct. Persons Pct Persons Pct. Persons Pct. Persons Pct. Persons Pct. Persons Pct.

Highway    4,546 4,333 95.3% 213 4.7% 93 2.0% 59 1.3% 56 1.2% 3 0.1% 0 0.0%
Commuter 
Rail – 
Amtrak 

10,653         10,263 96.3% 388 3.6% 106 1.0% 136 1.3% 84 0.8% 39 0.4% 21 0.2%

Commuter 
Rail – Wye 10,348         9,970 96.3% 375 3.6% 100 1.0% 138 1.3% 77 0.7% 37 0.4% 21 0.2%

Express 
Bus 19,554         18,697 95.6% 859 4.4% 263 1.3% 260 1.3% 253 1.3% 65 0.3% 17 0.1%

Chittenden 
County 131,761          127,699 96.9% 4,062 3.1% 1,013 0.8% 1,294 1.0% 1,359 1.0% 330 0.3% 66 0.1%

Source:  U.S. Census Bureau 
1. Includes all persons who indicated their race as White, not of Hispanic origin. 
2. Includes all persons who indicated their race as African American, American Indian, Asian or Pacific Islander and Other Race, not of Hispanic origin, as well as 
Hispanic Latino persons. 
3. Includes all persons who indicated their race as Black/African American, not of Hispanic origin. 
4. Includes all persons who indicated their race as Asian or Pacific Islander, not of Hispanic origin. 
5. Includes all persons who indicated their race as Native American Indian, not of Hispanic origin. 
6. Includes all persons who indicated their race as Other Single Race, not of Hispanic origin. 
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5.4.1 Highway Alternative 

The Highway Alternative consists of a number of components, including the following with the 
potential for significant environmental impact: 

�� Circumferential Highway Segments G to J 
�� New road through Camp Johnson 
�� Full interchange at I-89 and VT 15 
�� Addition of second westbound lane on VT 15 from Five Corners to the Champlain Valley 

Exposition Center 
 

The following tables (Tables 5-5 through 5-10) provide a summary of the environmental impacts 
associated with each of the major components of the Highway Alternative. 

Table 5-5 -Environmental Impacts – Highway Alternative - Circumferential Highway – 
Segments G through I 
 

Category Impact Summary 
Land Use  

Land taking Single Family Homes: 14 
Commercial Property: 8 
Total Area: 190 acres 

Forest land Minimal impact to Sunderland Pitch Pine Stand 
Agricultural land Significant impact to 3 parcels 

Total Area: 115.5 acres of primary agricultural soils; 15.2 
acres of active cropland 

Parkland Impact to McCrea Farm 
Total Area: 7.1 acres 

  
Wetlands Significant impact to 23 wetlands 

Total Area: 22.5 acres 
Water Resources Minimal impacts to Sunderland Brook and Indian Brook 
Floodplains Significant impacts 

Total Area: 8.1 acres 
Hazardous Materials None identified 
Noise & Vibration Minor to moderate noise impacts as a result of traffic 

operations on the highway. 
Rare, Threatened or Endangered Species Minimal 
Visual Resources New highway right-of-way through previously undeveloped 

area 
Cultural Resources  

Historic buildings None 
Historic Districts None 
Archeological Resources Archeological sites have been identified within the alignment. 

Source :Chittenden County, Vermont, Circumferential Highway, Final Environmental Impact Statement, (FHWA-VT-
EIS-85-01-F), US DOT, Federal Highway Administration, Vermont Agency of Transportation, Chittenden County 
Circumferential Highway District, August 1986. 
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Table 5-6- Environmental Impacts – Highway Alternative - Camp Johnson Road 
 

Category Impact Summary 
Land Use  

Land taking Total Area: approximately 4 acres 
Forest land/open land Total Area: approximately 4 acres, mostly 

open grassland. 
Agricultural land None 
Parkland None 

  
Wetlands None. Five “Class 2” wetlands located in 

project area, but all work performed outside of 
50’ buffer zone of wetlands.  

  
Water Resources None 
  
Floodplains None 
  
Hazardous Materials None identified in prior studies. 
  
Noise & Vibration Sensitive residential receptors in Ft. Ethan 

Allen Area.  Increase in traffic may result in 
noise increase.  

  
Rare, Threatened or Endangered Species None anticipated, but harsh sunflower 

(Helianthus strumosus) adjacent to alignment. 
Need to coordinate alignment with access to 
sandplain restoration site north of Lily Pad 
Pond.  Requires further coordination with VT 
Nongame & Natural Heritage Program 
(NNHP). 

  
Visual Resources None anticipated in Camp Johnson, but 

potential issue with historic district (see below) 
  
Cultural Resources  

Historic buildings None – assuming reconstruction of Barnes 
Street within current alignment. 

Historic Districts Construction of roadway in Fort Ethan Allen 
Historic District may be an “adverse impact”. 
Requires coordination with VT Division of 
Historic Preservation (DHP)  

Archeological Resources Potential resources in project area.  VT DHP 
recommends a Phase 1A survey to confirm. 

 Source:  Highway Planning Study, Colchester, VT, Link from US Route 2/7 to VT Route 15, Fitzpatrick-Llewellyn Inc. 
September 1994. 
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Table 5-7 - Environmental Impacts – Highway Alternative - Complete I-89 Intersection 
 

Category Impact Summary 
Land Use  

Land taking Single Family Homes: 5 
Multi-family Homes: 2 
Vacant Lot: 1 
Total Area: 1.61 acres 

Forest land/open land None 
Agricultural land None 
Parkland None 

  
Wetlands None 
  
Water Resources None 
  
Floodplains None 
  
Hazardous Materials None identified in prior studies. 
  
Noise & Vibration Sensitive residential receptors in close 

proximity to the new ramps.  Potential for 
Increased noise impacts to residences from 
traffic operations on ramps. 

  
Rare, Threatened or Endangered Species None 
  
Visual Resources Construction of new ramps near existing 

homes will have a visual impact 
  
Cultural Resources  

Historic buildings None 
Historic Districts None 
Archeological Resources None 

Source:  Storch Engineers Plans for Highway Ramps C and D., DMJM+HARRIS. 
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Table 5-8 - Environmental Impacts – Highway Alternative - Add a lane to Route 15 
 

Category Impact Summary 
Land Use  

Land taking New right-of-way from front yards/parking 
areas of 11 single single-family homes, 3 
multi-family homes, 5 commercial properties, 
Lincoln Hall , and Champlain Valley Exposition 
Center 
Total Area: 1.21 acres 

Forest land None 
Agricultural land None 
Parkland None 

  
Wetlands None 
  
Water Resources None 
  
Floodplains None 
  
Hazardous Materials None identified in current phase of study 
  
Noise & Vibration Increased noise and vibration impacts to 

homes along new westbound lane 
  
Rare, Threatened or Endangered Species None 
  
Visual Resources Expanded highway through a 

historic/residential district 
  
Cultural Resources  

Historic buildings Land taking/visual impact to nine historic 
buildings.  Requires coordination with State 
Historic Preservation Officer (SHPO) to 
determine impacts 

Historic Districts Land taking/visual impact within three historic 
districts 

Archeological Resources Requires coordination with SHPO to verify 
Source: Chittenden County MPO GIS data layers, DMJM+HARRIS 
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In addition to the impacts of the Highway Alternative components presented in Tables 5-5 
through 5-8, the development of a roundabout at Five Corners in Essex Junction also has 
potential environmental impacts.  It will require land taking and will potentially displace one or 
more businesses at the intersection.   The roundabout may also have an affect on the local 
historic district.  Additional design development and coordination with the State Historic 
Preservation Officer is required to better define the potential impacts of the Five Corners 
Roundabout. 
 
As summarized in Tables 5-5 through 5-8, the Highway Alternative as a whole requires the most 
new right-of-way and new infrastructure construction of all the alternatives considered  
Therefore it has the potential for the greatest land use and enviromental impacts when 
compared to the Express Bus and Commuter Rail Altnernatives.  
 
5.4.2 Commuter Rail Alternative  

The commuter rail alternative involves upgrading of an existing freight rail line within existing 
right-of-way for the most part.  Impacts will vary between the two service scenarios because the 
half-hour service scenario requires two new passing sidings, one in Shelburne and the other 
east of Winooski, to allow trains traveling in opposite directions to pass one another.  Both 
service scenarios require a passing siding in the vicinity of the Burlington Station.   In addition, 
the commuter rail alternative requires the acquisition of parcels of land for the construction of 
stations and associated parking.  

Table 5-9 presents the impacts associated with the Commuter Rail Alternative alignment for 
each of the operating scenarios.  Table 5-10 presents the impacts associated with the 
Commuter Rail Alternative stations.  

5.4.3 Express Bus Alternative 

The Express Bus Alternative would add new bus service to existing roadways.  It has very little 
impact to the natural or built environment impact associated with it due to the fact that it makes 
use of existing roadway infrastructure.  The only land acquisition required for the Express Bus 
Alternative are small parcels of land for the bus stops and shelters.   
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Table 5-9 - Environmental Impacts – Commuter Rail Alternative - Rail Alignment 
 

Category Impact Summary 
 Hourly Service Scenario Half-Hourly Service 

Scenario1 
Land Use   

Land taking ROW at Burlington Station for passing track.  All other 
construction work anticipated to occur within right-of-way 

Forest land None 
Agricultural land None 
Parkland None 

   
Wetlands Most work within existing 

track alignment.  No direct 
impacts anticipated but may 
include work within 50 feet of 
Class 2 wetlands associated 
with the Winooski River.   

Same as hourly services, 
with potential additional 
wetland impacts from 
Woodside Drive –West 
Street (Essex) siding and 
Shelburne siding. 

   
Water Resources Minimal 
   
Floodplains Alignment follows the Winooski River. Minimal impact if all 

work within existing rail alignment. Requires additional 
design development to verify. 

   
Hazardous Materials None identified at this stage of analysis 
   
Noise & Vibration Increased noise & vibration 

from passenger rail service 
Greater noise & vibration 
impacts than hourly 
service, due to more 
frequent train pass bys 

   
Rare, Threatened or Endangered 
Species 

Alignment passes through Significant Natural Communities 
related to the Winooski River and associated wetlands.   
Minimal impact if all work within existing rail alignment.  
Requires additional design development to verify. 

   
Visual Resources None. Construction within existing right-of-way 
   
Cultural Resources   

Historic buildings Coordination with State Historic Preservation Officer 
(SHPO) required for proposed repairs to the historic 
Burlington Rail Tunnel.  

Historic Districts Minimal impacts anticipated  – Rail alignment within 
proximity to six historical districts.  Requires coordination 
with State Historic Preservation Officer (SHPO) to verify. 

Archeological Resources Potential for archeological sites along Lake Champlain and 
Winooski River.  Requires evaluation to determine potential 
sites and coordination with SHPO. 

 
1. Half-hourly service requires the construction of two additional passing sidings.  
Source: Burlington/Essex Passenger Rail Feasibility Study and Corridor Analysis, RL Bank & Associates, September 
1999.  
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Table 5-10 - Environmental Impacts – Commuter Rail Alternative - Stations 
 

Category Impact Summary 
Land Use  

Land taking Burlington –none 
Winooski – Redevelopment Plan site requires 
3.9 acres, displaces 9 homes/businesses.  
Alternate site within railroad ROW, no taking 
required.  
Fanny Allen  - 1.8 acres, access through 
Fanny Allen campus.  
Fairgrounds – 1.2 acres, 2 vacant buildings 
Essex Jct. (Amtrak) 0.6 acres, acquisition of 
moving/storage facility for more parking 
Essex Jct. (Wye) – 1.2 acres, displacement of 
garden supply business.  Potential 
redevelopment opportunity within wye.   

Forest land None 
Agricultural land None 
Parkland None 

  
Wetlands None 
  
Water Resources None 
  
Floodplains None 
  
Hazardous Materials None identified at this level of analysis. 
  
Noise & Vibration None - Noise impacts associated with rail 

alignment 
  
Rare, Threatened or Endangered Species No significant habitat identified in station 

areas. 
  
Visual Resources See Historic Districts below. 
  
Cultural Resources  

Historic buildings Union Station, Burlington – No impact 
anticipated. 

Historic Districts Station improvements at Burlington, 
Fairgrounds, Essex Junction require 
consistency with local historic district.  
Coordination with SHPO required.  

Archeological Resources None identified.  Need to verify with SHPO. 
Source: CCMPO GIS data layers, DMJM+HARRIS. 
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5.4.4 Air Quality 

Chittenden County currently meets U.S. Environmental Protection Agency (EPA) federal air 
quality standards for ozone, sulfur dioxide, carbon monoxide, nitrogen dioxide, particulate 
matter, and lead.5  Since many of the measured air pollutants are generated by motor vehicles, 
each of the transportation alternatives for the Burlington-Essex corridor were evaluated for their 
potential effect on air emissions in 2025 in comparison to the No-Build Alternative.  The results 
of this analysis are shown in Table 5-11 and indicate that the Highway Alternative results in the 
greatest reduction in air emissions.   While this alternative results in the greatest number of 
Vehicle Miles Traveled (VMT), it also has the highest average travel speed of all alternatives, as 
well as the lowest Vehicle Hours Traveled (VHT).   

Table 5-11 – Percent Change in Air Emissions from 2025 Base Conditions 
 

Pollutant 2025  
No-Build 

2025 
Highway 

2025  
Rail-Hour 

2025  
Rail ½-hour 

2025  
Bus 

Co Emissions - -3.72% 0.32% -0.51% 0.11% 
HC Emissions - -4.46% 0.30% -0.62% 0.05% 

NOx Emissions - -0.03% 0.01% -0.20% -0.4% 
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Chapter 6 Comparative Analysis 
 
6.1 Comparative Analysis 

This section compares the various alternatives in terms of their performance with respect to the 
performance measures established for the project.  Those measures were divided into four 
broad areas: 

Mobility ��

��

��

��

Operating Efficiency/Cost-Effectiveness 

Environmental Impacts 

Land Use Impacts 
 

The previous section of the report dealt extensively with the environmental and land use 
impacts of the alternatives, and also discussed a number of the mobility measures, such as 
accessibility to employment centers and residences of low-income and elderly populations.  The 
following sections address mobility and cost performance of the alternatives. 

6.2 Mobility 

The transportation model used for the project developed a number of measures of effectiveness 
for the alternatives.  The performance of each alternative in these areas was presented in 
Chapter 4.  A comparison of the alternatives helps point up the impacts, strength and 
weaknesses of the various alternatives.  The No-Build Alternative serves as the “base case” 
against which to compare the alternatives.  The 2000 existing conditions are provided, as well, 
to provide an additional basis of familiarity against which to evaluate the alternatives’ 
performance. 

Modeling data is not provided for the Transportation Systems Management Alternative.  In 
general, the transportation performance of that alternative will resemble that of the No-Build 
Alternative.  The improvements brought about by the TSM Alternative are localized 
improvements in the performance of the highway and bus system, and difficult to reflect in a 
regional model.  Improvements for this alternative will be in the capacity of the roadway to 
handle the traffic, and an expansion of transit options, and will not significantly alter the number 
of trips or the mode split. 

The transportation model produced data at two geographic levels—the county and the corridor.  
Both sets of data are provided in this discussion, because of frequent differences in the 
transportation performance of the two areas. 

6.2.1  Congestion and Delay 
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Congestion and delay are traffic issues of immediate concern to individuals and the extent to 
which an alternative is able to alleviate these problems is important.  The two measures that 
most clearly indicate the alternatives’ performance in this area are average travel speed and the 
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percent of peak hour vehicle miles traveled in congested conditions.  The county-level 
performance of the alternatives is presented in Table 6-1 

Table 6-1 – 2025 Travel and Delay – Countywide 
 

Measure 2000 No-Build Bus Hwy Rail 
1 Hour 

Rail 
½ Hour 

VMT 3,885,952 5,874,810 5,874,372 5,939,362 5,874,693 5,867,410
Av. speed (mph) 33.69 26.8 26.75 28.1 26.81 26.9
% peak hr VMT 
congested 5.5% 25.8% 26.0% 24.8% 26.3% 26.0%

 
An enormous jump in vehicle miles of travel is projected between 2000 and 2025, with a decline 
in travel speed and an increase in congestion.  The Highway Alternative continues this 
escalation of VMT.  The other alternatives are projected to reduce VMT slightly.  The increase 
and reductions brought about by the alternatives are less than 1% of total vehicle miles.   

None of the alternatives is projected to bring about a significant reduction in congestion or 
increase in travel speeds.  The Highway Alternative has the best impact in that area, but the 
increase in travel speed is 1.3 miles per hour and the reduction in congested VMT is similarly 
small.  The transit alternatives (bus and Rail) are projected to result in a minimal increase in 
peak hour congestion. 

Corridor-level congestion and delay follows similar patterns, as seen in Table 6-2. 

Table 6-2 - 2025 Travel and Delay - Corridor 
 

Measure 2000 No-Build Bus Hwy Rail 
1 Hour 

Rail 
½ Hour 

VMT 673,104 922,287 923,421 994,996 923,590 920,797 
Av. Speed (mph) 15.59 8.54 9.55 10.79 9.59 9.64 
% peak hr VMT 
congested 9.7% 35.9% 32.2% 29.9% 32.7% 32.1% 

 
However, conditions in the corridor are already more congested than the county as a whole.  
Travel speeds in the corridor are less than half those countywide, and the congestion is nearly 
double.  The magnitude of change projected by 2025 is less in the corridor, with the exception of 
the decline in travel speeds.   

All of the alternatives generate a significant increase in VMT over the No-Build Alternative.  The 
greatest increase is attributable to the Highway Alternative, which induces longer trips.  This 
alternative is projected to increase VMT 8% over the No-Build Alternative. 

Within the corridor, all of the alternatives are projected to improve both travel speeds and 
congestion.  The greatest improvement in each case is attributable to the Highway Alternative.  
This is because that alternative provides new high-speed auto capacity in the corridor.  
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6.2.2 Expanded Modal Options 

An additional measure of mobility is the expansion of transportation options.  The previous 
section discussed this issue from the perspective of increase accessibility due to the proximity 
of transportation modes to dense groupings of residences and employment sites.  Two other 
considerations are presented here.  First, the performance of a given alternative in offering new 
transportation modes, and second, the performance in terms of the use of non-auto modes. 

All of the alternatives with the exception of the No-Build Alternative offer expanded bus service 
in the corridor, through additional routes and more frequent service on the linehaul bus route in 
the corridor (#2-Essex).  The Express Bus and Commuter Rail Alternatives further expand the 
transportation mode accessibility.  The alternatives’ performance in this area is summarized in 
Table 6-3. 

Table 6-3 - Expansion of Mode Choice Options 
 

No-Build TSM Bus Hwy Rail 
1 Hour 

Rail 
½ Hour 

NA Good Excellent Fair Excellent Excellent 
 
The Express Bus Alternative increases mode choice options by extending bus service into 
areas which are not currently served.  In addition, this alternative provides for bus connections 
to park-and-ride lots along VT 289 in Essex, extending the option of transit use to residents 
beyond that area who wish to drive and take an express bus to their destinations.  The addition 
of express service also increases transportation options over slower, less frequent linehaul 
service. 

The Rail Alternative introduces a new mode into the Burlington-Essex corridor.  In addition, the 
alternative extends transit options to areas not currently served, through feeder bus routes. 

Addition of mode choice should impact the distribution of trips among the transportation modes, 
known as mode share.  Within Chittenden County, the auto is the dominant form of 
transportation.  Transit use accounts for less than 1% of trips.  Pedestrian trips far outnumber 
transit trips, and constitute about 4% of trips.  The alternatives studied had varying impacts on 
the mode share of regional trips, as shown in Table 6-4. 

Table 6-4 - 2025 Daily Person-Trips by Mode - Countywide  
 

Mode 2000 No-Build Bus Hwy Rail 
1 Hour 

Rail 
½ Hour 

Auto 641,895 1,028,064 1,027,020 1,025,937 1,025,966 1,023,267 
Walk   28,240      42,522      42,976     42,030      42,394      41,931 
Transit 

Rail 
Bus 

    5,553 
150 

5,403 

       8,981 
1,169 
7,812

       9,352 
1,232 
8,120

      9,179 
1,232 
7,947

     10,356 
3,792 
6,564 

     11,375 
4,574 
6,801

Transit mode 
share 0.82% 0.83% 0.86% 0.85% 0.96% 1.05%

 

  

August 2001 Comparative Analysis 6-3 

 



Burlington-Essex Alternatives Analysis  

 
 
Trips by all modes are projected to rise significantly by 2025.  The transit mode share will 
increase very slightly.  The auto mode share will rise, and the walk mode share will decline.  
The number of transit trips will increase under all alternatives, including the No-Build.  Rail trips, 
in particular, will increase enormously even under the No-Build, Bus and Highway Alternatives, 
which assume no increase in rail service in the county.  This is because the rail ridership figures 
provided for 2000 are based on the number of daily riders on the Champlain Flyer in March 
2001, just three months after the service began operation.  The ridership projections for the 
alternatives assume healthy growth in ridership between 2001 and 2025.  Strong ridership 
growth in the early years of operation of a new rail facility is the general experience for U.S 
transit operators. 

Although transit mode share rises for all of the alternatives, the largest growth is seen for the 
two rail alternatives, with the half-hourly service generating the most riders.  This is the only 
alternative for which transit mode share in the county rises above 1%. 

Transit use is higher in the Burlington-Essex corridor than it is in the county as a whole.  The 
alternatives will generate the most transit options for corridor trips, with the results as shown in 
Table 6-5. 

Table 6-5 - 2025 Daily Person-Trips by Mode - Trips with One End in Corridor 
 

Mode 2000 No-Build Bus Hwy Rail 
1 Hour 

Rail 
½ Hour 

Auto 266,089 453,715 462,497 455,981 451,068 450,874 
Walk   16,870   18,843   18,977   18,770   18,950   18,557 
Transit 

Rail 
Bus 

    2,432 
- 

2,432 

    5,579 
367 
5,212 

    5,937 
445 
5,492 

    5,755 
403 
5,352 

    6,788 
2,536 
4,252 

    7,505 
3,161 
4,344

Transit 
mode 
share 

0.85% 1.17% 1.22% 1.19% 1.42% 1.57% 

 
Transit use and mode share are projected to increase for all of the alternatives, including No-
Build.  Few corridor trips are projected on rail under the No-Build, Bus and Highway 
Alternatives, because rail service in the corridor would be limited to Union Station in Burlington.  
The Bus Alternative increases the number of such trips, due to the more frequent and faster bus 
connection available.   

The greatest increase in transit use is projected for the Rail Alternative, with the half-hourly-
service alternative generating more ridership.  Transit mode share is projected to reach 1.57% 
under this alternative. 

6.2.3 Transportation Connectivity 

The utility of a transportation network increases, and mobility improves, as the network expands 
to connect with larger transportation networks.  Transportation connectivity for the Burlington-
Essex corridor can be evaluated with respect to connections within the corridor, and also 
connections to the county, state and greater regional networks. 
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Although not evaluated for its benefits in this area, the No-Build Alternative increases regional 
connectivity through addition of connections on VT 289 and the Southern Connector.  The TSM 
Alternative has no additional impact on connectivity, nor does the Bus Alternative, as neither 
entails any significant change in the transportation network over the No-Build Alternative.  The 
Highway and Rail Alternatives both increase connectivity.  See Table 6-6 below. 

Table 6-6 - Transportation Connectivity Impacts 
 

Impact 
Area No-Build TSM Bus Hwy Rail 

1 Hour 
Rail 

½ Hour 
State/ 
National NA None None Fair Excellent Excellent 

County NA None None Good Excellent Excellent 
Corridor NA None None Excellent Excellent Excellent 
 
The Highway Alternative provides several new roadway connections within the corridor.  In 
addition, the Circumferential Highway provides a high-speed, high-capacity facility linking the 
two ends of the corridor.  The Circumferential Highway will also provide connections for areas 
outside the corridor into the corridor, around the metropolitan area, and to central Burlington. 

The Rail Alternative provides rail connection for travel within the county, by extending the 
Champlain Flyer into the Burlington-Essex corridor.  It also provides a link between two current 
rail services, Amtrak in Essex Junction and the Champlain Flyer.  The Amtrak service is of 
regional significance, and could become an international route, if plans to provide high speed 
rail to Montreal progress.  The Burlington-Essex rail corridor is also key to linking new services 
being developed in other areas of the state, notably to St. Albans and Vergennes/Middlebury.  
The Rail Alternative also provides connectivity for freight service, as an upgraded line would 
encourage its use.     

6.3 Operating Efficiencies/Cost-Effectiveness 

The alternatives’ operating efficiency grows out of their contributions to mobility.  This analysis 
looks further at their impacts on safety and on local streets. 

6.3.1 Safety 

The potential of the alternatives to affect safety in the corridor is summarized in Table 6-7. 

Table 6-7 - Safety Impacts 
 

No-Build TSM Bus Hwy Rail-hourly Rail-1/2 
hourly 

O + O - - - 
Key:  - negative impact, O neutral impact, + positive impact 
 
The Burlington-Essex corridor contains many of the high accident locations in Chittenden 
County.  Those locations are the larger intersections along VT 15 between the VT 15/U.S. 
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2/U.S. 7 intersection in Winooski and Five Corners, and extend to the intersection of VT 117 
and Sand Hill Road at the eastern edge of the corridor. 

These locations are the sites of a higher than average number of accidents because of the 
volume of traffic flowing through them and, perhaps in some cases, because of their design.  
Assuming no changes in the configuration of the intersections, the number of accidents at these 
locations is likely to increase by 2025, due to the large increase in traffic projected for the 
corridor.  The No-Build Alternative includes no provision for improvements at these locations.  
Of the other alternatives evaluated, only the TSM Alternative is likely to improve safety in the VT 
15 corridor.  This alternative includes specific provision for improving the traffic operations at all 
of the high-accident intersections from Five Corners to U.S. 2/U.S. 7.  While these 
improvements will not reduce the volume of traffic at these locations, they will improve 
operations and reduce conflicting movements. 

In addition to geometric and signal improvements at the intersections, the primary means of 
improving safety is to reduce the volume of traffic.  Based on the projected number of trips in the 
corridor and VMT in the corridor, there is very little variation among the alternatives, and all of 
the alternatives would result in more traffic at these locations than currently.  The Highway 
Alternative, in particular, would increase traffic volumes and complicate traffic movements 
significantly at the VT 15/I-89 interchange, and would increase traffic volumes at Five Corners.  
The Bus and Rail Alternatives do not significantly reduce traffic volumes in the corridor. 

The Rail Alternative has the potential to increase conflicts between trains and other 
transportation modes, with an impact on safety.  The Rail Alternative includes provisions for 
upgrade of warning signals and other safety equipment at grade crossings.  The fact remains 
that introduction of trains to the corridor would increase the risk of accidents between trains and 
autos, pedestrians and bicyclists. 

The safety of pedestrians and bicyclists needs to be considered for the other modes, as well.  
Increases in traffic in the corridor, as projected in 2025, will increase the hazards for people 
using these modes in the corridor.  As the preferred alternative is refined in the next phase of 
the project, access for these modes will need to be given a high priority. 

6.3.2 Impacts on Neighborhood Streets 

As highways and arterial streets become congested, local streets are used as shortcuts and 
bypasses around the congestion.  This is already the case at several locations in the Burlington-
Essex corridor.  Conditions are projected to worsen between now and 2025.  Highway VMT in 
the corridor is projected to increase 50% during this period, while VMT on arterials is projected 
to rise 29% and VMT on connector and local streets is projected to rise 42%. 
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As part of the travel demand modeling for the project, an assessment was done of the likelihood 
of the various alternatives to redistribute traffic among the different roadway classifications 
(highways, arterials, and local and collector streets) within the corridor.  The model projected 
VMT by roadway classification.  With one exception, there was very little variation among the 
alternatives.  VMT remained virtually constant for all classifications among the alternatives.  The 
exception was the Highway Alternative.  The model projected an 8% increase in VMT for trips 
within the corridor under the Highway Alternative.  Traffic on arterials and local streets remained 
constant, and nearly the entire increase in VMT for this alternative was projected to use 
highways.  This is consistent with the introduction of the Circumferential Highway under this 
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alternative.  Interestingly, the model projected no meaningful decline in traffic on the arterials 
and local streets under this alternative; VMT remained constant.  This alternative also had very 
little impact on countywide VMT. 

This evaluation process looked at impacts on local streets in general, but did not address 
specific locations.  It is possible that the Rail Alternative would entail additional traffic on local 
streets around station locations.  This would require further evaluation in the next phase of 
study, based on a refinement of station locations. 

The impact of the alternatives on different classifications of roads within the corridor is shown in 
Table 6-8. 

Table 6-8 – Comparison of VMT by Road Class by Alternative 
 

Road 
Class No-Build Bus Highway Rail 

1 Hour 
Rail 

½ Hour 
Highways 260,322 261,196 353,512 261,734 261,242 
Arterials 500,292 499,999 485,111 500,089 498,067 
Collectors/ 
Local 161,673 162,226 156,373 161,787 161,489 

Total 922,287 923,421 994,996 923,590 920,797 
 

6.3.3 Costs 

There is a wide variation in the projected operating and capital costs for the alternatives.  Costs 
are summarized in Table 6-9. 

Table 6-9 - Costs of Alternatives 
 

Cost 
Type 

No-
Build TSM Bus Hwy Rail 

1 Hour 
Rail 

½ Hour 
Capital NA $1,805,000 $5,435,400 $70,455,000 $26,600,000 $67,900,000
Operating NA $516,865 $1,447,685 $671,230 $1,917,665 $3,364,465
 
 
By definition, the TSM Alternative is an alternative with low capital costs.  The primary cost of 
this alternative is the purchase of buses for the additional bus service.  Remaining costs are 
associated with intersection improvements.  The operating costs are for operating the bus 
service. 

The cost of additional bus service is a key factor in the operating costs for the TSM, Bus and 
Highway Alternatives.  All of these alternatives also include costs for the purchase of buses.  
The cost of transit operations for all of the alternatives is significant, and will need to be 
addressed as work progresses on the project.    

The capital costs for the Bus Alternative are for the purchase of 17 additional buses, as well as 
construction of park-and-ride lots and substantial passenger waiting areas at the park-and-rides 
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and 12 other locations.  Operating costs are fairly high for this alternative, as frequent bus 
service is included, and several new routes. 

The Highway Alternatives is the most expensive, in terms of capital costs.  It includes 
construction of a new road and interchange, as well as the Circumferential Highway.  Costs for 
the Circumferential Highway segments included in this alternative total $63,500,000.  These 
costs were developed by VTrans as part of the agency’s planning and design process for the 
project.  Operating costs include maintenance costs for the new road facilities, as well as 
expanded bus service. 

There is a significant difference between the costs of the two rail scenarios.  This is because the 
half-hourly service in the second scenario mandates installation of a rail signal system, 
expansion of the rail yard, and acquisition of more trains.  The half-hourly scenario also entails 
more operating costs. 

The Rail Alternative costs include cost estimates for all of the stations, based on a very basic 
level of conceptual design.  There could be large variations in the station costs, if the Rail 
Alternative were refined.  The number of stations could also change.  The other rail costs are 
also based on preliminary assessments of infrastructure needs and contain a 35% contingency 
to reflect the level of risk and uncertainty in estimating at this phase. 

The many elements included in these alternatives have varying life spans.  It is difficult to 
compare costs among them and consider the difference in useful life between a bus and a 
diesel locomotive, for example.  For this reason, the capital costs for the alternatives were 
annualized, to take into account the varying useful lives of vehicles and infrastructure, and to 
provide a fair basis for comparison of costs.  For this life-cycle costing analysis, an approach 
was used which is based on the federal methodology for evaluating the costs of New Starts 
transit projects.  As required in that approach, a discount rate of 7% was used for all 
alternatives.  Table 6-10 shows the annualized cost of each alternative, as derived through this 
life-cycle costing evaluation. 

Table 6-10 - Annualized Capital and Operating Costs 
 

Cost 
Type 

No-
Build TSM Bus Hwy Rail 

1 Hour 
Rail 

½ Hour 
Capital NA $211,600 $653,000 $4,886,400 $2,229,300 $5,619,800

Operating NA $516,865 $1,447,685 $488,465 $1,917,665 $3,364,465
Total NA $728,465 $2,753,685 $5,374,465 $4,146,965 $11,136,385

 
 
The Federal Transit Administration has developed an approach for evaluating transit projects 
based on the “incremental cost per incremental passenger”, or what is generally known as the 
“cost per new rider”.  Using this approach and the preliminary cost estimates developed at this 
stage of the project, a rough cost per new rider was developed for the Bus Alternative and both 
rail scenarios.  These costs are based on very preliminary cost estimates, and would need to be 
refined as work progresses on the project.  At this level of development, the costs are all within 
the range for projects recommended by the Federal Transit Administration for funding under the 
New Starts program in 2000. 
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The FTA evaluation approach is not easily transferable to highway projects.  New riders are not 
automatically transferable to new auto trips.  For example, countywide projections done for this 
project indicated there would be fewer auto trips under the Highway Alternative than under the 
No-Build Alternative.  It is also more difficult to identify existing systemwide operating costs, a 
key component of the evaluation, for the roadway network that is maintained by multiple entities, 
than the transit system that is operated by one or two operators.  In an effort to evaluate the 
cost-effectiveness of all alternatives, including the Highway Alternative, another approach was 
used.  A standard benefit/cost analysis was done, using the reduction on vehicle hours of delay 
as the benefit factor.  The benefit in reduced hours of delay was divided by the annualized 
investment.  Delay projections were not available for the TSM Alternative.  The Highway 
Alternative was the only alternative to achieve a positive benefit/cost ratio with this analysis, 
because it is the only alternative to achieve a significant reduction in hours of delay.  It is 
important to bear in mind that the benefits of transportation improvements reach far beyond just 
a reduction in travel delay, and many are difficult to quantify, so the utility of this form of 
evaluation is limited.  It has been used as one measure among many. 

6.4 Advantages and Disadvantages of the Alternatives 

6.4.1 No-Build 

The No-Build Alternative, although used as a base against which to compare the others, is also 
a viable approach for transportation investment.  The No-Build Alternative, when compared to 
the 2000 base condition, presents a picture of transportation performance in the region in which 
population and traffic volumes escalate, congestion increases, and travel speeds drop.  
Transportation mode choice is limited to the current choices for county residents and for 
residents of the corridor.  Transportation investment is limited to maintenance, with the 
exception of those investments programmed in the current Transportation Improvement 
Program. 

This approach has the advantage of the savings in transportation capital and operating funds 
realized by not investing.  However, the quality of life consequences would be negative and 
serious.  See Table 6-11. 

Table 6-11 - Advantages and Disadvantages - No-Build Alternative 
 

Advantages Disadvantages 
�� No additional capital or operating costs �� Deteriorating travel conditions 

�� Limited transportation choices 
�� Decline in quality of life 

 
6.4.2 Transportation Systems Management  

The TSM Alternative improves transportation operations in the Burlington-Essex corridor.  While 
this alternative does not reduce traffic volumes or congestion, it does permit them to be 
managed more effectively in the corridor.  Under this alternative, all intersections along VT 15, 
with the exception of Five Corners, will operate at an acceptable level of service.  The 
alternative also increases transportation options in the corridor through expanded bus service.  
The alternative also has low capital and operating costs. 
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The disadvantage of the TSM Alternative is that its improvements are localized and do not 
impact the county or areas beyond the immediate range of the improvements.  The alternative 
makes no contribution to regional connectivity or regional transportation operations.  See Table 
6-12. 

Table 6-12 - Advantages and Disadvantages - Transportation Systems Management 
Alternative 

 
Advantages Disadvantages 

�� Low cost 
�� Brings most intersections to acceptable 

level of service 
�� Increases transportation options 

�� Impact limited to corridor 
�� Five Corners operations remain 

unacceptable 

 

 
6.4.3 Highway 

The Highway Alternative has a mix of benefits and costs.  Countywide transportation 
performance improves with this alternative.  Corridor-level operations improve slightly, but 
operations on VT 15 are not improved by the alternative.  Significant capacity is added in the 
corridor and the region, through the Circumferential Highway segments included in the 
alternative.  That facility also contributes to regional connectivity. 

The Highway Alternative is projected to increase vehicle miles traveled in the corridor and 
countywide, through the longer trips induced by the Circumferential Highway.  Traffic operations 
at certain locations within the corridor would be negatively affected, most notably Five Corners, 
where traffic volumes would increase in peak hours.  The Highway Alternative, because it 
entails construction of infrastructure on land currently being used for other purposes, much of it 
undeveloped, has the potential for serious environmental impacts.  Construction of a major 
transportation facility far from existing nodes of development is likely to work against growth 
center-based development.  The alternative also has the highest capital costs of all of the 
alternatives studied.  See Table 6-13. 

 
Table 6-13 - Advantages and Disadvantages - Highway Alternative 

 
Advantages Disadvantages 

�� Improves transportation connections in 
corridor 

�� Additional highway capacity 
�� Reduces congestion and delay 
�� Circumferential Highway enhances 

regional connectivity 
�� Little increase in operating costs 

�� Increases VMT  
�� High capital costs 
�� More traffic at Five Corners 
�� No improvement in VT 15 operations 
�� Potential for negative environmental 

and land use impacts 
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6.4.4 Commuter Rail 

The Commuter Rail adds a new transportation mode to the corridor, expanding transportation 
options for those living and working in the corridor.  The train offers the potential to increase the 
transportation capacity of the corridor far beyond the capabilities of the other alternatives, which 
encourage land use compatible with regional goals.  The Commuter Rail Alternative increases 
the potential to connect with regional transportation networks. 

The Commuter Rail Alternative has high capital costs associated with either scenario, however 
the hourly rail scenario reflects operating costs that are essentially the same as those for the 
current Charlotte-Burlington service, with the added costs being associated with feeder bus 
service. 

The Rail Alternative generates an increase in transit mode share regionally and in the corridor.  
However, this increase in mode share reflects a small number of actual trips, so that regional 
and corridor transportation performances are not markedly improved by the alternative.  
Ridership under either of the rail scenarios is low by national standards for commuter rail.  See 
Table 6-14. 

Table 6-14 - Advantages and Disadvantages - Commuter Rail Alternative 
 

Advantages Disadvantages 
�� Expands transportation options 
�� Increases transit mode share 
�� Increases corridor capacity 
�� Promotes growth center-based land 

use 
�� Enhances regional and local 

transportation connectivity 
�� Potential for little change over current 

operating costs, with expanded service 

�� High capital costs 
�� Little impact on regional transportation 

performance 
�� Low ridership by national standards 

 
The two rail scenarios – hourly and half-hourly service – have somewhat different benefits and 
costs associated with them.  The half-hourly scenario entails a significantly higher level of 
infrastructure improvements, with an associated increase in capital costs, and the potential for 
construction to take longer than for the hourly scenario.  Operating costs are higher, as well.  In 
addition, the more frequent service will result in more conflicts with traffic, and more noise and 
vibration impacts.  However, with the addition of a signal system on the line, operating safety is 
enhanced. 

The higher level of service draws more riders, with a related improvement to transportation 
performance of the roadway network in the county and in the corridor.  The increase in transit 
riders takes transit mode share to the highest level achieved by any of the alternatives.  See 
Table 6-15. 
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Table 6-15 - Advantages and Disadvantages - Commuter Rail Hourly and Half-Hourly 
Service Scenarios 
 

Advantages of Half-Hourly Scenario Disadvantages of Half-Hourly Scenario 
�� More frequent service 
�� Higher ridership 
�� More complete improvement of 

infrastructure 
�� Greater capacity 
�� Improved safety 
�� More improvement in regional and 

corridor transportation performance 

�� High capital and operating costs 
�� More noise and traffic impacts 
�� Cost increase outstrips ridership 

increase 
�� Potential to take longer to implement 

 
6.4.5 Express Bus 

The Express Bus Alternative enhances bus service in the corridor, with a slight increase in 
ridership and transit mode share.  The alternative also extends the catchment area for bus 
service beyond current boundaries to increase transportation options for travel in the corridor. 

The Express Bus Alternative has little impact on transportation performance at the county or the 
corridor level, due to the small change in ridership projected.  This is somewhat a vicious circle, 
as the ridership is also a function of the slow operating conditions on VT 15 through the corridor. 

The Express Bus Alternative has the advantage of flexibility, as bus routes can be adjusted to 
serve changing development patterns, as investments in highways and rail facilities cannot.  
However, this flexibility is one factor contributing to the fact that investment in bus service on 
existing roads has little impact in shaping land use, either positively or negatively.  See Table 6-
16. 

Table 6-16 - Advantages and Disadvantages - Express Bus Alternative 
 

Advantages Disadvantages 
�� Expands mode options 
�� Improves bus service in corridor 
�� Flexibility to adjust service to changing 

conditions 
�� Increases transit mode share 

�� Little impact on transportation 
performance 

�� Little impact on transportation 
connectivity 
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CHAPTER 7 Financial Analysis 
 
7.1 Introduction 
 
The purpose of this chapter is to identify and assess alternative funding sources and financing 
strategies to cover the cost of implementing and operating light rail transit in Chittenden County. 
This initial assessment will serve as basis for a more detailed sources and uses of funds 
analysis as the financial planning process progresses. 

7.2 Background 
 
The Burlington-Essex alternatives analysis identified capital and operating costs associated with 
each alternative.  If Chittenden County were to proceed with any of these alternatives, demands 
for additional resources would be placed on the county and its transportation agencies.  While 
funds may be available for a portion of each of the alternatives, the full impact of the projects on 
regional resources needs to be evaluated.  This section begins that process.  The effort will 
need to be refined as the region proceeds with a preferred alternative. 

A number of agencies are involved in financing and operating transportation in Chittenden 
County.  Those that would likely be involved in developing the transportation improvements 
evaluated in this report include: 

Chittenden County Metropolitan Planning Organization (CCMPO) ��

��

��

��

��

Chittenden County Transportation Authority (CCTA) 
Vermont Transportation Authority (VTA) 
Vermont Agency of Transportation (VTrans) 
U.S. Department of Transportation, through the Federal Highway Administration (FHWA) 
and Federal Transit Administration (FTA) 

 
All of the local agencies developing and/or operating transportation in Chittenden County are 
doing so with limited resources, and demands that exceed those resources. 

The CCMPO is responsible for programming the region’s investments in transportation 
infrastructure and vehicles.  Under federal regulations, the CCMPO’s capital program must be 
limited to the financial resources that are reasonably expected to be available currently and in 
the near future.  The CCMPO has more project requests than available funding, and must 
prioritize project requests to accommodate them to the budget.   

The CCTA operates public transit in several communities in the county.  Its operations are 
funding primarily through contributions by member communities, who raise those revenues 
through property tax assessments, and through revenue from fares.  Federal grants support 
some special transit operations, as well as the major capital improvement costs.  The CCTA is 
limited in its scope of operations in great part by the limitations on its finances.  The expansion 
of service into other communities is limited by those communities’ willingness and abilities to 
contribute tax revenues to the agency’s operations. 
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The VTA operates commuter rail service between Charlotte and Burlington.  The operating 
costs for the service are being financed primarily from federal grants, supplemented by State 
funds.  These grants have a limited scope and a lifespan of three years.  When the grants are 
no longer available, VTA will need an alternate source of operating funds, if commuter rail 
service is to continue. 

The VTrans is responsible for many of the highways and bridges in Chittenden County, and 
must construct and maintain them using a combination of State and federal funds.  In addition, 
VTrans provides much of the funding required to match federal grants, such as those used by 
VTA for rail operations, and those used to construct the projects included in the CCMPO’s 
capital program.  In the past year, VTrans has had to postpone a number of projects because of 
a shortfall in construction funds. 

The U.S. Department of Transportation finances much of the transportation construction in 
Chittenden County through grants under programs identified in the federal Transportation Equity 
Act for the 21st Century.  Grants made under this program are both discretionary, that is the 
local grantee competes with other agencies for the funds, or by formula, based on regulations 
associated with the federal transportation programs.  In addition, some funding for specific 
projects has been set aside in the federal legislation, and is made available for local use on the 
projects when federal requirements have been met.  Nearly all federal grants require a 
contribution of local funds in order to obtain access to the federal funds. 

7.2.1 Existing Resources 
 
The CCMPO’s fiscally constrained transportation improvement program (TIP) for FY2001-2003 
includes $16.3 million in 2001 in funds from federal transportation programs.  Funds for 2002 
total $20.6 million, and for 2003 total $32.1 million.  Some aspects of the Burlington-Essex 
alternatives are included in the TIP. 

CCTA’s operating budget for FY2001 is $4.9 million.  The budget for fixed route service is $3.2 
million.  CCTA plans to recover about 25% of these operating expenses from fare revenues 
totaling $777,000, and to obtain another $492,000 from other revenue sources.  For its fixed 
route service, federal demonstration and congestion mitigation air quality (CMAQ) grants for 
operations of some bus routes are included in the CCMPO’s TIP, as well as federal and state 
operating funds totaling about $1.5 million per year.  The TIP also includes capital funds for 
passenger amenities, improvements to the CCTA’s maintenance facility, and purchase of buses 
and related equipment.  None of these programs include any of the bus facilities and services 
included in the alternatives analysis.   

VTA’s expenses for operating the Champlain Flyer are budgeted under the Congestion 
Management Air Quality grants from federal and state sources at $2.1 million per year for three 
years, and are included in the CCMPO’s TIP.  There is no provision for continuing funding of rail 
operations beyond the three-year demonstration program, and no provision for the operation of 
an extended line running from Charlotte to Burlington. 

Capital funds for preliminary engineering and right-of-way improvements for all segments of the 
Circumferential Highway are included in the TIP.  Also included in the TIP are $4.3 million in 
federal funds for preliminary engineering for the Burlington-Essex Commuter Rail alternative.  
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As this summary indicates, there is a limited amount of funding available for construction and 
operation of transportation in Chittenden County.  The funds that are available are all 
committed.  Funds available annually are well below the requirements of the more expensive 
alternatives, for both construction and operations.   

7.3 Project Funding Requirements 
 
The capital and operation costs associated with the Burlington-Essex alternatives were 
presented in Chapters 4 and 6.  They are shown again for reference in Table 7-1. 

Table 7-1 - Costs of Alternatives 
 

Cost 
Type 

No-
Build TSM Bus Hwy Rail 

1 Hour 
Rail 

½ Hour 
Capital NA $1,805,000 $5,435,400 $70,455,000 $26,600,000 $67,900,000
Operating NA $516,865 $1,447,685 $671,230 $1,917,665 $3,364,465
 
These costs are based on the following assumptions: 

TSM – Capital costs are for intersection and signal improvements only. Costs for bus-
related aspects of the TSM improvement would be interim costs pending implementation 
of the rail service, and are not included. Operating costs of the TSM intersection and 
signal improvements would be incidental to highway maintenance costs. 

��

��

��

��

Highway – Capital costs include a figure to cover potential improvements at Five 
Corners. This is of necessity a very rough estimated, as the nature of the improvements 
has not been defined. Maintenance costs would depend on the nature of the 
improvement. 
Bus – Capital costs include the purchase of vehicles for operation of the feeder service 
to the rail alternative. These vehicles could conceivably be purchased early and used for 
the interim service described in the TSM alternative. Operating costs reflect the cost of 
operating feeder service to the rail. 
Rail – Two sets of capital and operating costs are provided, reflecting the two operating 
scenarios. Capital costs include all facility improvement, purchase of new trains, where 
appropriate, and stations.  Operating costs include the incremental cost of extending 
existing operations from Charlotte to IBM. 

 
These costs are necessarily preliminary, and were developed with contingency allocations and 
order-of-magnitude figures to reflect the conceptual level at which the project currently stands. 
Operating and capital costs will be refined at each stage of the project through final design. 

7.4 Funding Options 
 
As Chittenden County proceeds with this project, it may be necessary to tap new sources for 
capital and operating funds.  There are a number of potential sources, from local, state and 
national mechanisms.  The following section provides an overview of these potential sources, 
and some of their advantages, disadvantages, and issues.  A more detailed analysis of the 
availability and magnitude of these sources will be conducted as the financial planning process 
progresses.  This survey complements the body of literature developed by Chittenden County 
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transportation agencies through financing studies over the last several years, and can serve as 
a resource in efforts to develop financing mechanisms for the preferred alternative. 

7.4.1 Operations and transit related 
 
In addition to fare revenues, other transit related revenue sources include collection of a student 
transportation fee, advertising and property income. 

A student transportation fee allowing unlimited use of transit services can be collected at local 
institutions. This funding source also provides the advantage of introducing the younger 
generation to transit use. However, expansion of transit services to meet the requirements of 
these institutions may be required. 

CCTA is currently benefiting from bus advertising revenues. The fiscal year (FY) 2001 budget 
estimates these revenues at $100,000, up from $92,641 in FY 2000. However, because of a 
Vermont law against billboards no other form of advertising revenue has been available. 
Advertising revenues can be expected to increase with expanded transit services. Further, if 
service expansion requires the construction of enclosed stations or transit centers, advertising 
within those facilities is permitted by law and is a potential revenue source. 

7.4.2 State and local 
 
State and local transit funding takes place in the context of two typical institutional structures: 
the public transit agency and the independent transit authority.  The public agency is often 
funded from municipal general funds, which derive primarily from local property tax revenues 
but also include various other municipal taxes and fees.  The public operation may also utilize 
some state aid which is often dedicated to transit capital projects as a percentage of some state 
dedicated tax source. The independent transit authority like CCTA, on the other hand, is often 
authorized by state legislatures to levy taxes such as a property tax or sales tax, which must be 
used for the authority’s purposes, viz. for mass transit.  The authority plans daily operations to 
rely exclusively on this tax for basic local funding, but local governments may allocate small 
amounts of city general revenue to fund services the City Council deems essential (these 
services do not typically meet the authority’s service standards). 

The following charts display the relationship between state and local transit funding and 
population for a number of peer transit agencies.  Looking at Figure 7-1 as a whole seems to 
indicate that there is no relationship between population and the level of state and local transit 
funding. However, the points clustered in the lower left side of the chart represent agencies that 
provide only bus services.  The remaining points represent agencies that provide both rail and 
bus service. Viewed in this light, one can draw the following conclusions: 

There is a positive relationship between population and state and local transit funding for 
bus services; that is, as population increases so does state and local funding of transit 
services.  This is reasonable since bus operating costs increase incrementally with 
service level, and service generally increases with population.  Further, Figure 7-2 
indicates that state and local funding per capita for bus services is relatively constant 
across regions with varying populations. 

��
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The opposite is true in cases where rail and bus transit services are provided. In those 
cases more state and local funding is required at lower population levels.  This is also 
true on a per capita bases.  This can be explained by the fact that a large portion of rail 
related costs are fixed and are not easily adjusted by changes in service level.  More 
populated regions benefit from greater fare revenue and other potential funding sources, 
reducing the need for state and local funds.    

��

 
Figure 7-1 - State & Local Transit Funding 
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Figure 7-2 - Peer Region State & Local Transit Funding 
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Given that the population of Chittenden County in estimated at 146,585 in 2001 and is expected 
to increase to 178,363 in 2025, it can be expected that a relatively high level of state and local 
funding will be required. 

The following provides an overview of various state and local funding sources. 

A General and Selective Taxes 

 
The traditional source of funds for the public sector is the general tax levy.  At the local level, 
this has manifested into a reliance on the property tax, and to a lesser extent, the local sales (or 
gross receipts) tax1.  At the state level, the most common taxes are the sales tax and the 
income tax.  Notable selective taxes include Oregon’s lottery funds and Ohio’s tourism taxes 
(levied on hotel bills and mixed drinks).  

A brief analysis of taxes and fees that are or could potentially be used to fund transit in 
Chittenden County are presented in two sets of tables below.  Table 7-2, titled Revenue 
Mechanisms for Large Funding Requirements, identifies tax bases that produce large-scale 
revenue levels.  Table 7-3, titled Revenue Mechanisms for Small Funding Requirements 
describe several taxes that have moderate-to-low revenue yields.  The entire list of revenue 
types considered for this study include:  

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

                                                

Local option sales tax 
Corporate income tax 
Personal income tax 
Local property tax 
Motor fuel gallonage tax 
Employer payroll tax 
Mortgage recordation tax 
Real estate transfer tax 
Vehicle rental tax 
Motor vehicle registration fee 
Motor vehicle emissions fee 
Motor vehicle privilege fee 
Surface parking fee 
Parking receipt tax 
Lottery Tax 
Tourism Tax 

 
These fees or taxes could be levied and collected at the local or regional level or they could be 
levied and collected at the state level and allocated back to the regions in which they were 
generated. 

 

 
1 TRB, Special Report 252. Page 284. 
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Table 7-2 - Revenue Mechanisms for Large Funding Requirements 
 

Financial  Political Legal AdministrativeSource/  
Dedicated 
User 

Revenue Growth/ 
Stability 

Revenue Yield Indexing Public Perception/ 
Equity 

Legality/ Tie to 
Transportation 

Assessment & 
Collection 

Local Option 
Sales Tax 
 

��

��

�� �� ��

��

��

��

��

��Tax revenue is 
affected by 
economic 
conditions.  
Provides a reliable 
revenue flow if 
State economy 
remains strong. 

 

There is potential for 
large revenue yield, 
especially as 
population and 
median income 
levels grow. 

Sales tax revenues 
have a direct 
relationship to price 
levels and inflation. 

 

Tax is regressive; 
lower income 
individuals spend 
greater portion of 
disposable income. 
Tax is unpopular with 
local retailers who 
fear a negative impact 
business. 
Boundary issues may 
arise if neighboring 
jurisdictions do not 
have a similar tax. 

Sales tax has no 
direct tie to 
transportation. 
Legislation would be 
required to impose 
new sales tax rates. 

Mechanism in-place 
to collect the local-
generated tax 
revenue.  

Corporate 
Income Tax 

�� �� �� �� �� ��Revenue growth 
can be affected by 
economic 
conditions and 
existing industry 
mix. 

Corporate income 
tax revenue is 
cyclical and follows 
state and local 
business patterns. 

Tax has an indirect 
tie to inflation 
because corporate 
income reflects 
price levels over 
longer time periods. 

Indirect negative 
impact on investment 
and corporate growth. 

No direct tie to 
transportation. 

State mechanism in 
place to collect 
corporate income 
tax revenue. 

 
�� �� �� �� �� ��Tax paid by 

employers and is 
based on gross 
payroll paid to 
employees. 

 

Potential for 
sufficient long-term 
yield if employment 
levels continue to 
grow. 

Inflation has indirect 
effect if payrolls try 
to keep pace with 
increasing costs of 
living. 

Tax may face 
opposition from local 
business community. 

 

No tie to 
transportation. 

 

No Vermont 
precedence. 
However, 
administrative 
structure exists at 
employers.   

 

  

August 2001 Financial Analysis 7-7 

 



Burlington-Essex Alternatives Analysis  

  
 
Table 7-2 - Revenue Mechanisms for Large Funding Requirements (continued) 

 
Financial  Political Legal AdministrativeSource/ 

Dedicated 
User 

Revenue Growth/ 
Stability 

Revenue Yield Indexing Public Perception/ 
Equity 

Legality/ Tie to 
Transportation 

Assessment & 
Collection 

Personal 
Income Tax 

��

��

�� �� ��

��

��

��

��Salary and wage 
distributions 
account for majority 
of the revenue 
collected. 
Tax normally 
produces stable 
revenue flow.  

 

Traditionally, 
personal income tax 
has reliable revenue 
yield. 

Inflation has an 
indirect effect in so 
far as salaries and 
wages keep pace 
with inflation. 

 

Raising the tax is 
politically unpopular. 
Opponents claim 
increasing the tax has 
a negative economic 
impact and inhibits 
income generation 
and resulting 
productivity. 

Legislation would be 
required to impose 
new income tax 
rates. 
No direct tie to 
transportation. 

Collection 
mechanism in 
place. 

Real Estate 
Property Tax   
 

��

��

�� �� �� �� ��Stable revenue 
source, but 
fluctuates with real 
estate trends and 
property values. 
Revenue growth 
contingent on 
property trends. 

 

 Any increase would 
tend to reduce 
municipal revenue 
potential. 

Property values do 
not always follow 
inflationary trends. 

Reliance on this tax 
source is already high 
and revenues are 
used to fund 
education. 

No direct tie to 
transportation. 

Collection 
mechanism in 
place. 

 
�� �� �� �� �� ��Revenue stability 

affected by 
personal property 
value fluctuations. 

Adding intangible 
property increases 
yield and 
progressivity. 

Some personal 
property values will 
track price levels. 

The state has an auto 
sale and use tax. 

Tax has direct tie to 
transportation if 
levied against auto 
values. 

Complex tax that is 
difficult to enforce. 
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Table 7-3 - Revenue Mechanisms for Small Funding Requirements 
 

Financial  Political Legal AdministrativeSource/ 
Dedicated 
User 

Revenue Growth/ 
Stability 

Revenue Yield Indexing Public Perception/ 
Equity 

Legality/ Tie to 
Transportation 

Assessment & 
Collection 

Motor Fuel 
Gallonage 
Tax  

��

��

�� ��

��

��

��

��

��

��

��

��Stable revenue flow 
as long as 
economic 
conditions remain 
strong. 
Limited revenue 
growth potential as 
technical advances 
improve fuel 
efficiency. 

 

A local option fuel 
tax tends to reduce 
statewide tax 
increase potential. 

Must be indexed to 
inflation because 
tax is based on a 
gallonage method. 
Potential long run 
yield not as reliable 
as a % of motor fuel 
tax or other indexed 
bases.  Larger 
revenue output if 
consumers were 
taxed on the % of 
fuel purchased. 

Requires legislative 
authorization. 
Opportunity to 
promote the tax as 
pro-environment (i.e.: 
represents effort to 
achieve clean air 
goals).  
Boundary issues may 
arise if neighboring 
jurisdictions do not 
have a similar tax. 

Tax has a direct tie 
to transportation. 
Levy is actually a 
user charge rather 
than a “traditional” 
tax. 
Potential 
administrative 
problem if regional. 
Tax is currently 
collected from 
distributors serving 
multiple jurisdictions. 

 

State collection 
mechanism in place. 

Motor Vehicle 
Registration 
Fees  
 

�� �� �� ��

��

��

��

��

��Stable revenue if 
the per capita 
growth of 
automobiles grows 
with the State’s 
economy. 

Potential exists for 
low revenue yield.  

 

Fee would have to 
be indexed for 
inflation. 

 

Current fee is high 
compared to region. 
Competing uses exist 
for this revenue 
source. 

Registration fees 
have a direct tie to 
transportation. 
The levy is a user 
charge not a tax. 
Requires legislative 
approval. 

State collection 
mechanism in place. 

Sales Tax on 
Utilities 

�� �� �� ��

��

�� ��Growth affected by 
economic 
conditions. 

Low potential Tax related to 
inflation through 
utility prices. 

May impact business 
location decisions. 
Utility costs are 
already high in 
Vermont. 

Requires legislative 
approval. 

 

Mechanism in place 
for gas, electricity 
and 
telecommunications. 
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Table 7-3 - Revenue Mechanisms for Small Funding Requirements (continued) 
 

Financial  Political Legal AdministrativeSource/ 
Dedicated 
User 

Revenue Growth/ 
Stability 

Revenue Yield Indexing Public Perception/ 
Equity 

 Revenue Growth/ 
Stability 

 
��

��

��

�� �� �� ��

��

��Tax levied on the 
amount charged for 
auto rental. 
Small tax base and 
limited growth 
potential. 
Revenue flow 
affected more by 
non-resident traffic. 

Low yield may be 
deterrent. 

 

Tax may be levied 
on a per day basis 
or as % of the total 
rental charge. 

Considered more of a 
burden to non-
residents. 

 

Tax has a tie to 
transportation. 
Requires legislative 
approval. 

No collection 
mechanism currently 
in place. 

Vehicle 
Emissions 
Fee 

�� �� �� ��

��

�� ��Normally paid as an 
annual flat fee but 
may be levied 
based on vehicle 
miles traveled. 

Limited revenue 
growth; revenue 
yield may be a 
disincentive. 

  

Levied as a flat fee 
priced as an 
absolute dollar 
amount. 

May limit other auto 
usage revenue, such 
as gas tax increase. 
Palatable to public if 
tax achieves clean air 
standards and 
improves quality of 
life. 

Emissions tax has a 
direct link to 
transportation. 

 
 

No collection 
mechanism in place. 

 
�� �� �� �� �� ��Fee levied on the 

number of cars per 
household and is 
paid as an annual 
flat fee.  

Limited revenue 
growth; yield may be 
a disincentive.  

Levied as a flat fee 
priced as an 
absolute dollar 
amount. 

Fee is a user charge; 
may be unpopular 
and viewed as an 
unnecessary public 
burden. 

Fee has a tie to 
transportation. 

 

Could be collected 
with personal 
property or vehicle 
registration fees. 

 
��

��

�� ��

��

�� �� ��Excise tax on 
recorded 
mortgages. 
Low revenue 
growth since tax is 
a one-time levy on 
the recording of a 
mortgage.  

Low yields where 
property purchases 
and mortgage 
recordings are low or 
declining. 

Tax collections are 
based on the 
recorded liens. 
Inflation has no 
direct affect 

Tax could be 
unpopular with 
general public; a real 
estate property tax is 
already collected at 
the local level.  

No tie to 
transportation. 

 

No collection 
mechanism in place. 
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Each revenue source contains a brief reference to financial, political, legal and administrative 
implications. The financial section includes commentary on revenue stability, growth and yield 
and effect of inflation.  The political discussion includes commentary on public perceptions, 
equity and boundary issues.  The legal section contains an analysis of legislative impacts, ties 
to transportation and additional legal implications, and administrative looks at whether collection 
and assessment mechanisms currently exist at either the state or local level. 

B Special Taxing and Assessment Districts 

The concept of special taxing or assessment district is to capture the benefits of particular 
improvements in order to cover costs related to those improvements. More commonly used for 
supporting transit systems, special districts have also been used for general highway 
improvements. A transportation improvement district (TID) is typically a special district 
assessment on property taxes. An important sub-class is tax increment financing district, where 
a surcharge is applied to the increase in property values above an initial base level. These are 
summarized in the Table 7-4. 

C Tolls 

The process of using toll revenue to fund public transportation centers around the concept of 
selling excess highway capacity to non-transit users.  

Single occupancy vehicles (SOV) toll facilities provide an alternative to traditional transportation 
funding sources by shifting project costs onto toll lane users.  By diverting commuters from pre-
existing free routes, SOV toll lanes help to alleviate freeway congestion. Moreover, the toll 
charges provide an alternative revenue source that can be bonded, thus allowing agencies to 
accelerate transportation projects. 

SOV tolls are often utilized to shift the funding burden onto non-resident travelers. More 
specifically, toll collection points are placed at the start/end points of major thruways requiring 
non-resident drivers to pay a fee to pass while local traffic may access the facility as a free road.    

High occupancy toll (HOT) lanes are designed to increase transportation efficiency by adding 
capacity to area freeways. HOT lanes are special freeway lanes intended for use by transit 
vehicles and carpools or SOVs that access the lanes by paying a toll. The SOV toll rates are 
adjusted to maintain acceptable traffic levels and to ensure that transit and other HOT lane 
users are not adversely impacted.2  

Tolls, however, has limited applicability as a transportation funding source in Vermont given the 
relatively low traffic volumes  

 

                                                 
2 Lari, Adeel Z. and Buckeye, Kenneth R. High Occupancy Toll Lane System: A Concept Plan for the Twin Cities. 
July, 1998. 
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Table 7-4 - Special Taxes and Assessment Districts 
 

Financial  Political Legal AdministrativeSource/ 
Dedicated 

User 
Revenue Growth/ 

Stability 
Revenue Yield Indexing Public Perception/ 

Equity 
Legality/ Tie to 
Transportation 

Assessment & 
Collection 

Incremental 
Tax 
Financing 
District 

��

��

�� �� �� �� ��

��

��

Surcharge on the 
incremental 
increase of 
selected property 
values. 
Revenue growth 
affected by 
property value 
fluctuations. 

Low revenue yield. Property values 
are not indexed to 
current price 
levels. 

Surcharge may 
face opposition 
from property 
owners and 
developers. 

If the assessment 
district is based on 
transportation 
benefits, then tie to 
transportation. 

No collection 
mechanism.  
Modifications are 
needed to govern 
the set-up of new 
districts. 
 

Benefit 
Assessment 
District 

�� �� �� �� �� ��Surcharge levied 
on property within 
defined areas that 
has benefited from 
local 
improvements. 

Low revenue yield. Property values 
are not indexed to 
current price 
levels. 

Surcharge may 
face opposition 
from property 
owners and 
developers. 

If the assessment 
district is based on 
transportation 
benefits, then tie to 
transportation 

District must be 
defined and 
collection 
mechanism put 
into place. 

Value 
Capture 

�� �� �� �� �� ��Public/private 
partnership where 
private sector 
compensates 
public agency for 
transit 
development costs 
that generate 
economic value.  

Yield dependent 
upon the economic 
value of the 
completed transit 
facility or project. 

Value capture is 
not indexed to 
current price 
levels. 

Can be a popular 
way to enlist 
private investment. 

If facility or project 
involves 
transportation, 
then there is a tie 
to transportation. 

Projects would 
have to be 
identified and 
developed to 
assess value 
capture 
opportunities. 
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D Grants 

There are a number of grant programs available at the state and local level. Highway grants 
programs currently available to Chittenden County include: 

��

��

��

��

                                                

Local Transportation Facilities Program: These grants are provided by the Vermont 
Agency of Transportation (VAOT) for preservation, rehabilitation and reconstruction 
projects. 
Town Highway Grants: These grants are provided for highway and bridge improvements 
through the General Assembly. Class 1, 2 and 3 highways are eligible. 
Town Highway Class 2 Payving: These grants are provided by the VAOT and require a 
30 percent local match. All class 2 highways are eligible. 
Town Highway Class 2 Rehabilitation Program: Provided by VAOT and CCMPO, these 
grants also require a 33 percent local match. 

 
E In-kind contributions 

The State and local communities can also support transit projects through in-kind contributions. 
This could be done through donation of properties to be used for construction of transit facilities 
or for promoting development at transit station locations through public/private partnerships. 
Revenues from such development would provide rental income to the CCTA.  

SOV tolls are often utilized to shift the funding burden onto non-resident travelers.  More 
specifically, toll collection points are placed at the start/end points of major thruways requiring 
non-resident drivers to pay a fee to pass while local traffic may access the facility as a free road.    

High occupancy toll (HOT) lanes are designed to increase transportation efficiency by adding 
capacity to area freeways. HOT lanes are special freeway lanes intended for use by transit 
vehicles and carpools or SOVs that access the lanes by paying a toll.  The SOV toll rates are 
adjusted to maintain acceptable traffic levels and to ensure that transit and other HOT lane 
users are not adversely impacted.3  The revenue collected from SOVs could be used to finance 
additional transportation initiatives. 

7.4.3 Federal 
 
A Grants 

FTA Section 5309 New Starts Grants: These discretionary grants provide transit capital 
assistance to support new fixed guideway systems and extensions to existing fixed guideway 
systems. Projects must compete for funding using expanded criteria to justify the major 
investment involved. New Start projects will be evaluated and rated as "highly recommended," 
"recommended," or "not recommended."  Generally no more than 50 percent funding can be 
expected from this source.  TEA-21 limits the amount of New Starts funding that can be used for 
purposes other than final design and construction to 8 percent of the amounts made available 
for this program.  Table 7-5 describes the projects under $1 billion recommended for preliminary 
engineering and some of their key characteristics: 
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Table 7-5 – Key Characteristics of Recent “New Starts” Projects 
 

 
Project 

 
Miles 

 
Passengers 

(000) 

 
Passenger/Miles 

Austin (two Routes) 54.0 77.0 1.4 
Minneapolis (Hiawatha) 12.2 19.8 1.2 
San Diego (Oceanside Escondido) 22.0 24.8 2.0 
San Francisco (3rd Street) 19.6 36.1 1.8 
Average 27.0 39.4 1.6 

Source: Alternatives Analysis Advisory Group Meeting, MORPC/COTA, Feb 2001 
 
Sec 5309 Rail Modernization Funds: These discretionary grants are derived by formula, a 
function of vehicle revenue miles and route miles. This source my provide up to 80 percent of 
rail modernization costs. 

Section 5309 Bus Related Grants: These Federal discretionary grants are applied to the 
purchase of buses and bus-related assets. Provides a 90% Federal share for the incremental 
costs of vehicle-related equipment needed to comply with the Clean Air Act Amendments and 
the Americans with Disabilities Act requirements and 80% Federal share for all other eligible 
costs.  

Section 5307 Urban Area Formula Grants: The Urbanized Area Formula Grants Program 
provides transit capital and operating assistance to urbanized areas with populations of more 
than 50,000. The apportionment formula is based on:  

population and population density for areas under 200,000 in population ��

��

��

��

��

population, population density, and transit data for areas over 200,000 in population 
 
The program is funded from both the Mass Transit Account and the General Fund. In urbanized 
areas with populations of 200,000 or more, at least one percent of the funds apportioned each 
fiscal year must be used for activities defined as transit enhancements. The program provides 
up to 90% Federal share for the incremental costs of vehicle related equipment needed to 
comply with the Clean Air Act Amendments and the Americans with Disabilities Act 
requirements, and 80% Federal share for all other eligible costs. Funding eligibility includes:  

Equipment and facility operating costs in urbanized areas with populations less than 
200,000.  

 
Preventative maintenance as a capital expense in areas with populations greater than 
200,000.  

 
ADA paratransit costs, leasing, and transit enhancements.  

 
Section 5208: This program provides Federal funding for the integration of multi-modal 
intelligent transportation system components.  

Surface Transportation Program (STP): The STP provides flexible funding that may be used 
by States and localities for projects on any Federal-aid highway, including the NHS, bridge 
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projects on any public road, transit capital projects, and intracity and intercity bus terminals and 
facilities. A portion of funds reserved for rural areas may be spent on rural minor collectors.  

Apportioned funds are to be distributed based on the following new formula: 

25% based on a state’s total lane miles of Federal-aid highways (FAH), expressed as a 
percent of total FAH lane miles in all States.  

��

��

��

 
40% based on total vehicle miles traveled (VMT) on a state’s FAH lanes expressed as a 
percent of total VMT on lanes of FAH in all States.  

 
35% based on estimated tax payments attributable to highway users in the State paid 
into the Highway Account of the Highway Trust Fund (HTF) in the latest fiscal year for 
which data are available, as a percent of total such payments by all States.  

 
Congestion Mitigation and Air Quality (CMAQ): Congress apportions obligation authority to 
each state based on population and the severity of the area’s air quality problems.  States work 
with Metropolitan Planning Organizations (MPO) to decide which transportation activities in the 
approved State Implementation Plan get funding from CMAQ. Programs can vary from 
congestion relief strategies to transit projects to alternative fuel projects to public education and 
outreach activities.  

B State Infrastructure Bank 

State Infrastructure Bank (SIB): SIBs are state revolving loan programs funded through seed 
monies provided in the Intermodal Surface Transportation Efficiency Act of 1991 and 
subsequent legislation. The impacts of a state infrastructure bank (SIB) on borrowing costs may 
be through the elimination of debt issuance and service reserve costs, and lower interest rates. 

The Vermont SIB was authorized by the General Assembly in 1997. The SIB is based on 
cooperation among the Vermont Economic Development Authority, the Federal Highway 
Administration, and the Vermont Agency of Transportation. 

7.5 Financing Options 
 
Financing mechanisms are used to reconcile the timing of project expenses and revenues in 
response to funding shortfall of limited duration. Fundamental to the concept of credit is the 
source of funds used to repay the debt. Various financing mechanisms are described below:   

7.5.1 Conventional bonds 
 
In the case of bonds issued by public entities there are two broad classifications of debt: 1) 
general obligation bonds and 2) revenue bonds.  General obligation bonds are backed by the 
full faith and credit of a state or local government and are usually the highest-rated debt of a 
state or locality. Revenue bonds are backed by a specific revenue source, such as a dedicated 
tax or lease income. The various categories of revenue bonds are described below: 
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Tax revenue bonds: These are bonds backed by receipts from a dedicated tax. A 
commonly used revenue bond is sales tax bonds (also called excise tax bonds) backed 
by sales tax receipts. 

 
Construction bonds with capitalized interest: These are long-term bonds where the 
amount borrowed includes debt service payments during the construction period. During 
that period, only interest payments are made. This form of financing is not applied if 
sales tax revenue is the sole source of dedicated funding, but could be applied if, for 
example, fare revenues are to be partially applied to fund construction. 

 
Special tax district and tax increment bonds: Special tax district bonds are paid from 
special charges added to property tax bills, and only beneficiaries pay the special 
assessment.  An important sub-class is tax increment bonds, which are paid from 
increases in property tax revenues in specified areas.  Tax increment financing is most 
valuable for projects in redevelopment areas and requires long-term development 
perspective to realize significant funding levels. 

 
Certificates of participation (COP): COPs are debt instruments secured by the value 
of the assets so financed. Investors of COPs become the technical owner of the 
vehicles/facilities and “lease” them back to the transit agency. These lease payments 
become the service on the debt and at the end of the “lease period” the debt is retired 
and ownership reverts back to the transit agency. The advantage of this financing 
structure is that the COPs debt service payments are not applied in the computation of 
the debt coverage ratio. 

 
7.5.2 Tax-Exempt Bonds 
 
Tax-exempt bonds can be offered at lower interest rates than regular bonds, thus, providing the 
issuer with considerable financing cost savings. This is because their interest is excluded for 
federal income tax purposes in the gross income of recipients. However, interest on such bonds 
is taken into consideration for certain federal tax purposes, such as the alternative minimum tax 
(AMT) for individuals and corporations. With this qualified status and the accompanied tax 
benefit to investors, exempt bonds can be offered at a lower interest rate. 

Tax-exempt bond financing regulations are subject to both federal and individual state 
provisions. There are specific state requirements outlined in a municipality’s codes regarding 
the nature, term, purpose and structure of a bond, which, if adhered to, qualifies it under that 
state’s classification of tax-exempt debt.4  

Tax-exempt bond finance has become a key federal issue. Proposals have been made for 
altering IRS rules for tax-exempt bond finance to make it easier for public-private transportation 
projects to qualify.  

The drawbacks of this financing mechanism are:  
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Tax-exempt bonds have the same effect as a subsidy from all federal taxpayers to the 
beneficiaries of the project. If the public benefits are primarily local or regional, the 
subsidy might be considered inequitable. 

��

��

��

��

��

��

Tax-exempt bonds generally bias the capital market in favor of government-selected 
investments. 
Expanded use might increase the frequency of default and might possibly raise the cost 
of borrowing for all users of tax-exempt financing 
If tax-exempt finance is liberally available for a class of projects, the tendency will be for 
it to be used routinely 

 
A final consideration is the “fit” for federal credit enhancement programs. ISTEA and TEA-21 
both introduced credit enhancement programs—state infrastructure banks (SIB), TIFA and 
RIFF. However, the 1986 Tax Reform Act stipulates that federal funds cannot guarantee tax-
exempt financing. 

7.5.3 Tax-Exempt Commercial Paper (TECP) 
 
The use of short-term debt is advantageous since debt instruments of shorter maturities 
generally have a lower interest rate than longer-term debt and, therefore, result in lower near-
term debt service payments. TECP provides a particularly low-interest form of borrowing. 
Typical interest rates are 200 basis points (2.00 percent) below long-term municipal securities 
rates. Issuance fees are also typically low. 

There are two limitations in the use of TECP: 

Maturity: State and federal laws limit the period of time such securities can be held 
before they must be turned over into long-term (higher interest) debt.  

 
Percent of total principal outstanding: Investment banking practices generally require 
that the percentage of total debt that is short-term be less than 10 to 20 percent, and the 
trend over time not be toward increasing reliance on short-term debt. 

 
7.5.4 Grant Anticipation Revenue Vehicles (GARVEE) Bonds 
 
GARVEE bonds are a finance mechanism that allows states to bond against future federal 
appropriations beyond the 6-year cycle. GARVEE bonds have only been in use since the 
authorization of TEA-21, in 1998. 

7.5.5 Lease/Leaseback Of Existing Assets 
 
Assets with remaining economic lives of more than 30 years may be financed through a 
lease/leaseback transaction in which private investors take advantage of depreciation tax 
benefits and pass some of these benefits back to the transit agency. The magnitude of the 
benefit of such a transaction depends of the quantity of land, building, equipment, and rail rolling 
stock assets that are eligible. Deals at other transit agencies have addressed assets with 
potential alternative commercial uses, such as maintenance and administrative facilities, 
buildings, land, and parking as well as rail rolling stock. Many transit agencies have taken 
advantage of these types of transactions for many of its assets, including rail cars and 
maintenance facilities. 
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7.5.6 Rail car cross-border lease 
 
The transactions involved in a cross-border lease include the assumption of the depreciation 
costs of rail cars by off-shore private investors. These investors take advantage of home country 
tax benefits related to depreciation and pass these benefits (typically valued at 5.0 percent of 
the leased assets) back to the transit agency.  

7.5.7 Short-term Borrowing and Standby Credit 
 
Short-term borrowing is helpful for accelerating construction projects.  Grant funding, including 
federal-aid highway, may be received as reimbursement for costs incurred on eligible projects. 
By issuing notes, funds are available sooner to begin construction with aid used for 
reimbursement on a delayed basis. The U.S. DOT Advance Construction provision is designed 
to address this process by permitting state DOTs to spend their own funds in anticipation of 
federal aid highway-grant reimbursement. Alternatively, short-term notes may be refinanced by 
the sale of bonds.  As referenced above, borrowings where there is an explicit pledge of future 
federal aid payments are prohibited to be issued on a tax-exempt basis by the Federal Tax 
Reform Act of 1986. Federally backed notes may be issued on a taxable basis, typically at 
Treasury bill rates, but few public entities have chosen this finance mechanism due to the higher 
interest rates.  

Federal standby credit or loans pledge future support only if the need arises, thus avoiding an 
actual outlay of funds, except in the event project-related revenues drop below a certain level.   

7.5.8 Patient Money and Junior Liens 
 
Governments can help infrastructure projects by providing “patient” subordinated capital.  The 
interest cost of this capital typically is less important than the repayment schedule.  The junior 
lien is helpful for ensuring that the operating costs and other (senior lien) debt are paid off 
before the subordinated debt.  By providing a junior lien, the public-sector sponsor facilitates a 
higher rating for the senior lien, which helps lower the overall project finance costs.   

7.5.9 Public/Private Partnerships 
 
The concept of joint development can be defined as any formal arrangement between a public 
agency and a private organization that involves either private sector payments to the public 
agency (revenue sharing arrangements), or the private sector sharing of project capital costs 
(cost sharing arrangements). 

Revenue sharing arrangement: When a public entity enters into a contractual lease 
arrangement it is transferring the future services rendered by a fixed asset to a private 
organization, while retaining the title to that fixed asset.  Long-term lease relationships 
provide a secure cash flow base upon which to issue bonds to finance new facilities.  

��

��

 
Cost Sharing arrangements: These are agreements between public entities and private 
organizations whereby the private party recognizes a specific capital investment as 
sufficiently beneficial to enhancing its own operations that it will share in the initial capital 
costs.  For example, a private enterprise may find proximity to rail transit beneficial and 
be willing to pay for the station related costs. 
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Chapter 8 Recommendation 
 
Based on the evaluation performed for the Burlington-Essex Corridor Alternatives Analysis, it is 
clear that a single modal alternative does not address the transportation needs of the corridor 
and goals of the region.  A multimodal mix of improvements appears to present the best 
opportunity to improve transportation in the corridor.  These improvements have been evaluated 
preliminarily as part of this alternatives analysis.  Further work is needed in order to develop and 
refine each improvement to a level where the scope of the improvement is defined in detail, and 
the full costs and benefits are established.  Subsequent to that project development effort, 
engineering could proceed. 

8.1 Transportation Systems Management 
 
The TSM improvements that were studied improved traffic operations to an acceptable level of 
service at all key intersections, with the exception of Five Corners.  It is recommended that 
these improvements be implemented.  Improvements include signalization of E. Spring St. at VT 
15, addition of a second left turn lane at Lime Kiln Road, and improvements to signal timing 
along the length of the corridor. 

It is also recommended that fifteen-minute service in peak hours be implemented on CCTA 
Route #2, with close monitoring of ridership, on-time performance and costs, to further assess 
the viability of this alternative.   

8.2 Highway 
 
TSM-type highway improvements were not adequate to bring the critical intersection at Five 
Corners in Essex Junction to an acceptable level of service.  Preliminary analysis indicated that 
a roundabout has the potential to provide an excellent level of service for motor vehicles at that 
location.  However, a roundabout may present an unacceptable condition for bicycles and 
pedestrians.  Engineering and urban design efforts are needed to develop the roundabout 
concept to a level where the benefits and impacts can by fully evaluated.  If a roundabout is not 
found to be feasible or acceptable to the community, further analysis is required to develop a 
viable solution to traffic delays at Five Corners. 

The new highway facilities evaluated had benefits for the corridor in terms of additional access, 
and fairly evenly balanced impacts in terms of addition and subtraction of traffic.  They did not 
result in significant improvement in corridor-level highway operations.  Greater benefits could be 
obtained by implementing the TSM alternatives.  However, this study did not evaluate the full 
potential benefits and costs of these new facilities in the regional context.  As these 
improvements—the Circumferential Highway, a full exit at Exit 15, and a new road through 
Camp Johnson—originated from efforts outside this alternatives analysis, it is recommended 
that the concepts be developed further through separate analysis, such as the update of the 
Metropolitan Transportation Plan. 
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8.3  Bus 
 
Improvements to bus service have the potential to draw people from cars to public transit, and 
to create a transit-oriented mentality on the part of travelers.  In the evaluation, the bus system 
improvements resulted in only small increases in ridership, but they did have some impact.  Bus 
transit improvements were of two types: additional routes and express service.  The express 
bus operations that were evaluated did not generate sufficient ridership to offset the relatively 
high capital and operating costs that they entailed.   

It is recommended that the potential benefits of additional routes in the corridor be evaluated 
further, particularly local routes in the area of Susie Wilson Rd./Kellogg Rd., and around U.S. 
2/U.S. 7 north of I 89.    

If a commuter rail line is implemented in the corridor, bus feeder service will be critical to the 
success of the rail line.  Further work is needed to define the bus service that would best 
complement the rail line, and to ensure its financial viability. 

8.4 Commuter Rail 
 
The commuter rail alternative demonstrated an ability to attract travelers to rail, and to increase 
transit mode share.  The addition of service from Burlington to Essex has the effect of 
leveraging the investment in the Charlotte to Burlington line by increasing ridership beyond a 
straight passenger-per-additional-mile level.  This demonstrated value of extending a rail 
network may also apply to the various other regional rail connections that are under study, and 
which would be complemented by the Burlington-Essex line.   The addition of rail also expands 
the transportation options available in the corridor. 

The costs for rail construction are moderately high, particularly for the half-hourly service 
scenario.  However, a preliminary assessment of the cost per new rider for the commuter rail 
alternatives using FTA methodology indicates that the cost-effectiveness for both alternatives is 
within the range of New Starts projects recommended by FTA in recent years. 

As a major new element of transportation infrastructure, commuter rail has the potential to 
shape development in the corridor, and is likely to do so in ways that are compatible with 
regional goals. 

The commuter rail alternative offers the potential to increase the capacity of the corridor far 
beyond what would be possible with highway improvements, although its projected impact on 
traffic operations is low due to the level of ridership.  Rail operations can move far more people 
per hour within a limited right of way than can be moved in autos, and with greater flexibility to 
meet fluctuating demand.  As such, an investment in rail may be seen as an investment in future 
capacity in the corridor. 

It is recommended that the commuter rail alternative be developed further to refine the concept 
and to further assess its costs, benefits and impacts.  The development of the concept would be 
done within the context of the federal process for developing and evaluating new rail transit 
projects.  The next phase of development would entail: 
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initial engineering assessments for rail, track, bridges, tunnels and grade crossings ��

��

��

��

��

��

��

��

assessment of environmental impacts 

refinement of operating concepts 

definition of station locations 

refinement of multimodal feeder and access concepts (bus, auto, bicycles and 
pedestrians) 

development of plans for ownership or leasing of the right-of-way 

refinement of operating and capital costs 

development of a plan for financing capital and operating costs 
 

These efforts would lead up to potential federal approval to undertake preliminary engineering 
for the project. 

8.5 Costs of Recommended Alternative 
 
The costs associated with the recommended alternative have been developed based on costs 
for each of the alternatives.  Estimated costs are shown in Table 8-1. 

 
Table 8-1 – Recommended Alternative Costs 
 

Cost Type Cost 
Capital Rail-Hourly Rail 1/2-Hourly 

TSM 500,000 500,000
Highway 750,000 750,000
Bus 900,000 900,000
Rail 25,700,000 67,000,000
Total $27,850,000 $69,150,000
   

Operating Rail-Hourly Rail 1/2-Hourly 
TSM Negligible Negligible 
Highway Negligible Negligible 
Bus 516,865 516,865
Rail 1,400,800 2,847,600
Total $1,917,665 $3,364,465
 
Those costs are based on the following assumptions: 
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TSM – Capital costs are for intersection and signal improvements only.  Costs for 
bus-related aspects of the TSM improvement would be interim costs pending 
implementation of the rail service, and are not included.  Operating costs of the TSM 
intersection and signal improvements would be incidental to highway maintenance 
costs. 

��

��

��

��

Highway – Capital costs include a figure to cover potential improvements at Five 
Corners.  This is of necessity a very rough estimated, as the nature of the 
improvements has not been defined.  Maintenance costs would depend on the 
nature of the improvement. 

Bus – Capital costs include the purchase of vehicles for operation of the feeder 
service to the rail alternative.  These vehicles could conceivably be purchased early 
and used for the interim service described in the TSM alternative.  Operating costs 
reflect the cost of operating feeder service to the rail. 

Rail – Two sets of capital and operating costs are provided, reflecting the two 
operating scenarios.  Capital costs include all facility improvement, purchase of new 
trains, where appropriate, and stations.  Operating costs include the incremental cost 
of extending the current Charlotte to Burlington service to IBM in Essex Junction.  . 

 
These costs are necessarily preliminary, and were developed with contingency allocations and 
order-of-magnitude figures to reflect the conceptual level at which the project currently stands.  
Operating and capital costs will be refined at each stage of the project through final design. 
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