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EXECUTIVE SUMMARY
OVERVIEW

In May 1996, the cities of Burlington, South Burlington and Winooski, along with affected transportation
agencies, completed the Burlington Area Tri-Center Transit Study. The stud!; participants reached
consensus on a preferred strategy to improve public transportation linkages between the downtown
commercial cores of the three cities.
The Vermont Agency of Transportation, in cooperation with Chittenden County Regional Planning
Commission, conducted the study using a three-year planning process. Both agencies worked closely
with Chittenden County Transit Authority (CCTA), the Campus Area Transportation Management
Authority (CATMA) and the three cities to evaluate transit altematives for improving the flow of people
between the three city centers.
This report summarizes the conclusions of the study, and describes the process used to identify and
evaluate the altematives. Specific areas of study are documented separately in the following project
documents:
Conceptual Definition of Alternatives Report
Preliminary Plan and Profile Drawings
Ridership Report
Preliminary Operations Plan
Operating and Maintenance Cost Report
Station Area Plan Report
Archaeological and Cultural Resources Technical Memorandum
Light Rail/Tram Systems in Smaller Cities Report
Land Use Report
Socioeconomic and Environmental Screening Report
Capital Cost Report
Financial Feasibility Report
Public Involvement Report
In addition, the appendix of this report includes the brochure developed for the project, and other study
materials not published separately. All project reports are available from the Rail, Air and Public
Transportation Division of the Vermont Agency of Transportation (AOT) in Montpelier, and from
Chittenden County Regional Planning Commission (CCRPC) in Essex Junction, Vermont.
CONCLUSION: LOCALLY PREFERRED ALTERNATIVE STRATEGY
The Steering Committee of the Burlington Tri-Center Transit Study issued the recommendation which
follows on public transportation improvements to serve the three downtowns of Burlington, Winooski,
and South Burlington. The Steering Committee made its recommendation after receiving the
recommendations of the Technical and Civic Advisory Committees working on the study.
The Steering Committee provided background for its recommendation by expressing the following
problem statement developed by the Technical Advisory Committee:
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"The vitality of the region's core is dependent on an efficient transportation
system. Without improvements to the local transit system, it is evident that access
into and out of the regional core will become so choked it will risk the vitality of
both the area's core and the wider region which it supports. Public transportation
is an essential piece of the solution to this problem."
GUIDING PRINCIPLES

The committees developed several precepts to follow in crafting the recommended t~ansitimprovement
program. These are:

Sz~clzsolutions should not use local property taxes as a revenue source for inzplenzenfafion.
Additional future improvements are predicated on imple?nentafionof CCTA's short-tern1 intproven~e~tf
program.
The public transportation systent should serve tofurther strengthen the existing transit spine and nlain
travel corridors. Priority improvements instituted in earlier phases are intended to transition into
implementation of dedicated transit corridors and service in future years.
Future transit improvements should not preclude any technologiesfor no-emission or low-entission, Iziglt
capacity transit, and should promote the introduction of new technology to enhance ridership and
operational efzciencies, and incorporate Intelligent Transportation Systans zuherever possible.
Critical elements of allfuture transit improvements should include "seamless" intennodal connections and
full coordination and integration of different modes, including buses, park and ride facilities and shuttle
services.
ACTION PLAN

The recommended action plan for transit improvements is in four phases, with two sub-elements of
Phase 3. Each successive phase assumes successful implementation of the preceding phases and
continuing demand as measured by increased ridership. Implementation may be adjusted to reflect
accelerated demand.
Implementation is projected for approximately five to eight year increments for each phase. The plan
has both short-term and longer-term elements as follows:

Phase 1
Implement enhanced CCTA/CCTA short-term plan.
Tinte Frame to Complete: Year 2000
As a baseline, maintain 1995 service levels.
Increase service frequencies from:
- 30 minutes to 15 minutes from 1995-2005
- 15 minutes to 10 minutes from 2005-2015
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Phase 2

implement corridor transit improvements described in the Transit Study TSM Base altemative.
Tinze Frame to Complete: Year 2000 (Concurrent with Phase 1)
Key features include:
Continue the development of a multimodal transit spine along College Street and through the
UVM/Medical Center campus.
Increase the frequency of service to ten minutes.
Link to transit centers in Burlington, South Burlington, Winooski and to other locations as may
evolve through implementation of Phase 1 of this action plan.
Connect with park-and-ride lots at key locations.
Implement traffic signal priority for transit at key intersections.
Continue to implement travel demand management techniques.
Phase 3

A - Institute College Street Corridor Transitway.
Time Frame to Complete: Years 2006-2010

B - Construct South Burlington Busway, as described in TSM Busway altemative.
Time Frame to Complete: 2006-2010 (Concurrent with Phase 3A)
Phase 4
Implement a corridor-wide, dedicated right-of-way, high capacity system. The transit mode is currently
undefined.
Time Franze to complete: Anticipated by Year 2011 (Begins after Phases 3 A and B)
Priority segments for implementation are:
1. UVM/Medical Center to Waterfront Spine Segment
2. Winooski Segment
3. South Burlington Segment
4. Southem/Lakeside Extension
Funding Strategies
In order to ensure adequate hancial resources to implement each phase, diversified funding strategies
for transit improvements are recommended. These include:

Maximizing the availability of unrestricted transitfunds to leverage the maximum amount of federal funds
Aggressively pursuing federal discretionay funds
Increasing transit advertising revenue
Maximizing the return on transit system investment by maximizing operating eficiency
Investigating new taxes such as dedicated sales tax on petroleum products, and/or regional sales or special
taxes
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Evaluating the potential for tra~zsportationuser fees suclz as auto supplies, equipment, parts, r ~ ~ i s t ~ ~ a f i o i ~
fees
Investigating stakeholder involvement including, but not limited to, licensing, franclzisin~,priz~ntization,
developer assessments, or impact fees
Assuring equity in state participatioiz i n operating and capital funding fonnulas a1110iz~all pliblis
transportation systems iiz Vermont
Figure 1-1illustrates the Transportation System Management (TSM) alternative recommended as part
of the Locally Preferred Alternative Strategy.
PARTICIPATION AND PUBLIC INVOLVEMENT PROCESS
The local participation and public involvement process used a combination of structured advisory
committees, local coordination, periodic public evening meetings, and printed study information and
materials. These are described briefly below, and documented separately in the Public Involvement
Report.
Structured Advisory Committees
Three local committees advised the Vermont AOT and CCRPC on the study: the Civic and Technical
Advisory Committees, and the SteeringCommittee. Membership on the committees was not fixed; new
members were added as requested throughout the process. Each committee is described below. A list
of committee members is included in the appendix.
The Civic Advisory Committee (CAC) was comprised of local residents, neighborhood council
representatives, business operators, and other interested parties. The CAC met approximately every
two months to review and comment on the technical elements of the study. All CAC meetings were
taped by Burlington's local cable television station and broadcast locally. CAC areas of interest, the
concerns expressed, and the committee's recommendations were submitted to the Technical Advisory
Committee. The CAC was chaired by a business representative from Winooski.
The Technical Advisory Committee (TAC) also met approximately every two months. Senior technical
staff including public works, planning, and economic development directors from the cities and
executive directors of the local transit agencies served on the TAC. TAC recommendations were
submitted to the Steering Committee. The TAC was chaired by the executive director of CATMA.
Policy makers for the core of the region, who were elected and appointed representatives of the three
cities, served on the Steering Committee, along with board members of the two transit operators and
the Executive Director of CCRPC. The Steering Committee met approximately every two to three
months, after having the opportunity to review and discuss the proceedings of the CAC and TAC. The
Steering Committee was chaired by the Secretary and Deputy Secretary of the Vermont Agency of
Transportation.
Local Project Representative
During the technical analysis phase of the project, a local representative from the project team sought
out and met with individuals and organizations interested in the project. This individual briefed local
decision-makers on the intent, progress, and preliminary findings of the study on an ongoing basis.
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Public Information Meetings
J
n addition to the formal committee structure, public information meetings were held at the beginning,
mid-point, and at the conclusion of the study period. Each of the three public information meetings
was publicized using local media and mailings, taped by local cable television, and broadcast locall\..

Project Materials and Mailings
A poster conceptuaking the study area linkages, a brochure describing the three alternative approaches
being studied, and three fact sheets were also prepared. These materials were distributed and/or mailed
within the greater Burlington area. The general mailing list for the project included over 400 names.
The project brochure is included in the appendix of this report.

Committee members received meeting packets with agenda materials one week in advance of the
meetings. CAC meeting notices and all public meeting notices were also mailed to the full general
mailing list.
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This is an exciting time for transportation in Chittenden County. We are planning for the 21st century
and developing options that will serve our residents and businesses for decades to come. From the
ongoing efforts on the Long-Range Transportation Plan to developing passenger rail service, a lot is
happening in this area. These proposals will identify our future needs and how to meet them in ways
that minimize roadway congestion impacts on air quality.
The Burlington Area Tri-Center Transit Study explained in this brochure is a highlight of our efforts. Begun
in 1992, we are looking at various options for linking the downtowns of Burlington, South Burlington,
and Winooski, through the WMIMedical Center area. The study is looking at three different options
for improved transit connections between these points. The transit improvements would serve residents
and visitors, connecting them with major activity centers such as Church Street Marketplace, Champlain
Mill, University Mall, Burlington Square Mall, and the waterfront.
Work is now underway to evaluate the alternatives and compare them against each other for ridership,
costs, environmental and other impacts. We will be identifying station locations, roadway and traffic
impacts of the Transportation System Management, High Occupancy Vehicle and Light Rail options.
Why are we looking at transit improvements? As Chittenden County continues to grow, so have our
traffic problems. The impacts of expanding local streets and major roadways are significant -- there is
no available land, and yet the number of automobile trips being made in this area is increasing every
year. We can improve the ability of our existing roads to carry more people if we look at transit solutions
that provide convenient and efficient service.

I am sure you will agree that we all want to keep Chittenden County a great place to live, with
new businesses coming here and existing businesses expanding, particularly if we can avoid having clogged
roads and pol!ured air. We want to see more tourists come and enjoy what we all love about Vermont. But,
we need to provide the types of services that help foster growth and prosperity while offering all of us
the ability to get from place to place efficiently without increasing traffic congestion throughout the
region.
Please take a look at this brochure and learn about new transit options for Chittenden County.
I hope that you will become involved in this effort, participate at public meetings and let us know your
suggestions and concerns. You are invited to call our community representative at 658-3004 if you have
any questions or want to be put on our mailing list.

Sincerely,

Patrick Garahan
Secretary of Transportation
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INTRODUCTION
The Vermont Agencv of Trans~ortationand the
Chittenden County Regional Planning
Commission are undertaking a study to identify
public transportation improvements which will
serve people traveling between downtown
Burlington, South Burlington, and Winooski. As
congestion keeps growing and air quality becomes
affected by stop-and-go driving, it becomes clear
that local roads and Chittenden County's
environment cannot support unlimited single
occupant vehicle travel.
U

J

TSM Alternative

I

The purpose of this study is to identify an approach
to making public transportation more efficient and
convenient, thus attracting more shoppers,
commuters, students, and others out of their cars
and into transit. There are three options under
consideration. Two of these improvements are
designed to allow Chittenden county Transit
Authority's (CCTA) bus system to work more
efficiently. The third is a completely new light rail
transit system. All of the alternatives link up to an
existing park and ride lot behind the sheraton
hotel, additional park and ride facilities in South
Burlington and Winooski, and a major proposed
park and ride lot near Lakeside Avenue, south of
downtown.
These alternatives are:

HO V Alternative
Transportation System
Management (TSM)
Changes to the transit system that improve service
are called Transportation System Management. This
option for the Tri-Center Study looks at ways to make
better use of the transit system that the Burlington
area already has, and make adjustments that will
increa~pridership and provide a more convenient and
c~ficiellctrip on puolic tm~pc,~tatioLl.

- hest -.npr~. emes.s a..ncl~.; ch-.ges ..I rouL.-;gs
and increasing the number of buses on routes, to
reduce the time between buses. Locations for enhanced
transit service in Burlington have been identified
along College Street, through the UVM campus,
along East Avenue and Colchester Avenue to include
a newTransit Center in Winooski, and alongWilliston
Road to a new Transit Center in South Burlington.

High Occupancy Vehicles (HOV)
Another way to move buses faster and more efficiently
is to provide special dedicated lanes on local roadways
where only buses or carpools are permitted. Such
buses and carpools are called high-occupancy vehicles
(HOVs). This study is looking at dedicating an
existing traffic lane for exclusive use by buses and
carpools during rush hours. The special bus/carpool
lanes would move people in and out of downtown
Burlington and to Winooski along Pearl Street and
Colchester Avenue, and to South Burlington via Main
Street and Williston Road during rush hours. During
the rest of the day, all traffic could use the lanes on
the streets shown.

Light Rail Transit (LRT)
Trolleys used to be a major part of Chittenden
County's transportation service.The LRT option looks
at providing a new fured-rail service along College
Street, branching off through the University along
Colchester Avenue to Winooski or down across
Williston Road to the Dorset Street area in South
Burlington. Stops will be located every few blocks,
and will serve major locations such as the University
campus, downtown Winooski, and South Burlington
shopping areas.

L RT Alternative
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SECTION 1 SUMMARY
1.1

OVERVIEW

In May 1996, the cities of Burlington, South Burlington and Winooski, along with affected transportation
agencies, completed the Burlington Area Tri-Center Transit Study. The study participants reached
consensus on a preferred strategy to improve public transportation linkages between the downtown
commercial cores of the three cities.
The Vermont Agency of Transportation, in cooperation with Chittenden County Regional Planning
Commission, conducted the study using a three-year planning process. Both agencies worked closely
with Chttenden County Transit Authority (CCTA), the Campus Area Transportation Management
Authority (CATMA) and the three cities to evaluate transit alternatives for improving the flow of people
between the three city centers.
This report summarizes the conclusions of the study, and describes the process used to identify and
evaluate the alternatives. Specific areas of study are documented separately in the following project
documents:
Conceptual Definition of Alternatives Report
Preliminary Plan and Profile Drawings
Ridership Report
Preliminary Operations Plan
Operating and Maintenance Cost Report
Station Area Plan Report
Archaeological and Cultural Resources Technical Memorandum
Light Rail/Tram Systems in Smaller Cities Report
Land Use Report
Socioeconomic and Environmental Screening Report
Capital Cost Report
Financial Feasibility Report
Public Involvement Report
In addition, the appendix of ttus report includes the brochure developed for the project, and other study
materials not published separately. All project reports are available from the Rail, Air and Public
Transportation Division of the Vermont Agency of Transportation (AOT) in Montpelier, and from
Chittenden County Regional Planning Commission (CCRPC) in Essex Junction, Vermont.
1.2

CONCLUSION: LOCALLY PREFERRED ALTERNATIVE STRATEGY

The Steering Committee of the Burlington Tri-Center Transit Study issued the recommendation which
follows on public transportation improvements to serve the three downtowns of Burlington, Winooski,
and South Burlington. The Steering Committee made its recommendation after receiving the
recommendations of the Technical and Civic Advisory Committees working on the study.
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The Steering Committee provided background for its recommendation by expressing the following
problem statement developed by the Technical Advisory Committee:
"The vitality of the region's core is dependent on an efficient transportation
system. Without improvements to the local transit system, it is evident that access
into and out of the reponal core will become so choked it will risk the vitality of
both the area's core and the wider region which it supports. Public transportation
is an essential piece of the solution to this problem."

GUIDING PRINCIPLES
The committees developed several precepts to follow in crafting the recommended transit improvement
program. These are:

Such soltltioizs slzould not use local property taxes as a revenue source for inzplenzentatioi~.
Additional future inzprovenzei~tsare predicated on implenzentation of CCTA's short-teriir inzprovenrei~t
program.
The public transportation systeln should serve tofurther strengthen the existing transit spine and iizain
travel corridors. Priority inzprovements instituted in earlier phases are intended to transition into
implementation of dedicated transit corridors and service i n future years.
Future transit improvements should not preclude a n y technologies for no-emission or low-enzission, high
capacity transit, and slzould promofe the introduction of new technolog~lto enhance ridership and
operational efficiencies, and incorporate lntelligent Transportation Systems zulzerever possible.
Critical elements of all future transit inzprovements slzould include "seanzless" interiizodal conizections aizd
fill1 coordination and iiztegration of different nzodes, including buses, park and ride facilities and slzuttle
services.
ACTION PLAN
The recommended action plan for transit improvements is in four phases, with two sub-elements of
Phase 3. Each successive phase assumes successful implementation of the preceding phases and
continuing demand as measured by increased ridership. Implementation may be adjusted to reflect
accelerated demand.
Implementation is projected for approximately five to eight year increments for each phase. The plan
has both short-term and longer-term elements as follows:

Phase 1
Implement enhanced CCTA/CCTA short-term plan.
Tinze Fraiize to Complete: Year 2000
As a baseline, maintain 1995 service levels.
Increase service frequencies from:
- 30 minutes to 15 minutes from 1995-2005
- 15 minutes to 10 minutes from 2005-2015
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Phase 2
Implement corridor transit improvements described in the Transit Study TSM Base alternative.
Time Frame to Complete: Year 2000 (Concurrent with PPlzase 1)
Key features include:
Continue the development of a multimodal transit spine along College Street and through the
UVM/Medical Center campus.
Increase the frequency of service to ten minutes.
Link to transit centers in Burlington, South Burlington, Winooski and to other locations as may
evolve through implementation of Phase 1 of this action plan.
Connect with park-and-ride lots at key locations.
Implement traffic signal priority for transit at key intersections.
Continue to implement travel demand management techniques.

Phase 3
A - Institute College Street Corridor Transitway.
Time Frame to Complete: Years 2006-2010

B -

Construct South Burlington Busway, as described in TSM Busway alternative.
Time Frame to Complete: 2006-2010 (Concurrent with Phase 3 A )

Phase 4
Implement a corridor-wide, dedicated right-of-way, high capacity system. The transit mode is currently
undefined.
Time Frame to complete: Anticipated by Year 2011 (Begins after Phases 3 A and B)
Priority segments for implementation are:
1. UVM/Medical Center to Waterfront Spine Segment
2. Winooski Segment
3. South Burlington Segment
4. Southem/Lakeside Extension
FUNDING STRATEGIES

In order to ensure adequate financial resources to implement each phase, diversified funding strategies
for transit improvements are recommended. These include:

Maximizing the availability of unrestricted transit funds to leverage the maxinznm amount of federalfiinds
Aggressively pursuing federal discretionary fiinds
lncreasing transit advertising revenue
Maximizing the return on transit system investment by maximizing operating efficiency

investigating new taxes such as dedicated sales tax on petroleum products, and/or regional sales or special
taxes
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Evaluating tlze potential for transportation user fees suclz as auto supplies, equipnzent, parts, registration
fees
Investigating stakelzolder irlvolvenzent including, but not linzited to, licensing, franchising, privatization,
developer assessnzents, or impact fees
Assuring equity i n state participation i n operating and capital funding fornzz~las anzong all public
transportation systenzs i n Vermont
Figure 1-1 illustrates the Transportation System Management (TSM) alternative recommended as part
of the Locally Preferred Alternative Strategy.
1.3

PARTICIPATION AND PUBLIC INVOLVEMENT PROCESS

The local participation and public involvement process used a combination of structured advisory
committees, local coordination, periodic public evening meetings, and printed study information and
materials. These are described briefly below, and documented separately in the Public Involvement
Report.
Structured Advisory Committees

Three local committees advised the Vermont AOT and CCRPC on the study: the Civic and Technical
Advisory Committees, and the Steering Committee. Membership on the committees was not fixed; new
members were added as requested throughout the process. Each committee is described below. A list
of committee members is included in the appendix.
The Civic Advisory Committee (CAC) was comprised of local residents, neighborhood council
representatives, business operators, and other interested parties. The CAC met approximately every
two months to review and comment on the technical elements of the study. All CAC meetings were
taped by Burlington's local cable television station and broadcast locally. CAC areas of interest, the
concerns expressed, and the committee's recommendations were submitted to the Technical Advisory
Committee. The CAC was chaired by a business representative from Winooski.
The Technical Advisory Committee (TAC) also met approximately every two months. Senior technical
staff including public works, planning, and economic development directors from the cities and
executive directors of the local transit agencies served on the TAC. TAC recommendations were
submitted to the Steering Committee. The TAC was chaired by the executive director of CATMA.
Policy makers for the core of the region, who were elected and appointed representatives of the three
cities, served on the Steering Committee, along with board members of the two transit operators and
the Executive Director of CCRPC. The Steering Committee met approximately every two to three
months, after having the opportunity to review and discuss the proceedings of the CAC and TAC. The
Steering Committee was chaired by the Secretary and Deputy Secretary of the Vermont Agency of
Transportation.
Local Project Representative

During the technical analysis phase of the project, a local representative from the project team sought
out and met with individuals and organizations interested in the project. This individual briefed local
decision-makers on the intent, progress, and preliminary findings of the study on an ongoing basis.
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Public Information Meetings

In addition to the formal committee structure, public information meetings were held at the beginning,
mid-point, and at the conclusion of the study period. Each of the three public information meetings
was publicized using local media and mailings, taped by local cable television, and broadcast locally.
Project Materials and Mailings
A poster conceptualizing the study area linkages, a brochure describing the three alternative approaches
being studied, and three fact sheets were also prepared. These materials were distributed and/or mailed
within the greater Burlington area. The general mailing list for the project included over 400 names.
The project brochure is included in the appendix of this report.
Committee members received meeting packets with agenda materials one week in advance of the
meetings. CAC meeting notices and all public meeting notices were also mailed to the full general
mailing list.
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SECTION 2 PROJECT DESCRIPTION
2.1

PROJECT BACKGROUND AND STUDY AREA

The Burlington Area Tri-Center Transit Study is a Major Investment Study, following Federal Transit
Administration guidelines. The project is the second phase of an earlier study of fixed-guideway transit
opportunities in Chittenden County, conducted by the Agency of Transportation in 1993-94.
Figure 2-1 shows the Tri-Center study area and the "three downtowns" linkage concept recommended
by the previous study as the appropriate focus for initial transit system improvements. A n additional,
future leg extends to a proposed park and ride site south of downtown Burlington, following the
proposed alignment of the Champlain Parkway/Southern Connector to be constructed by the Vermont
Agency of Transportation.
This study evaluates three modal alternatives, plus two No Build scenarios, to address the transportation
problems created by current and projected volumes of people and vehcles traveling within and between
the three city centers. These alternatives are:
Transportation System Management (TSM)
High Occupancy Vehicle (HOV)
Light Rail Transit (LRT)
Highway widening options for single-occupant vehicles and general traffic are not addressed in this
study. Highway and roadway improvements in the study area have been previously evaluated, and
committed projects are part of the area's and the State's Transportation Improvement Program. Roadway
improvement projects relevant to the study area and planned for implementation include Main Street,
Riverside Drive, and the Champlain Parkway/Southern Connector.
2.2

DEFINITION OF ALTERNATIVES

The Burlington Area Tri-Center Transit Study evaluates three modal alternatives: Transportation System
Management, High Occupancy Vehicle, and Light Rail Transit, and compares them to two scenarios of
the No Build Alternative. The general characteristics of the alternatives are summarized below. Each
alternative is recommended to eventually extend to a proposed park and ride lot at the Martin-Lockheed
site south of downtown Burlington near Lakeside Avenue.
No Build Alternative
This alternative has two scenarios. Scenario 1 assumes Chittenden County Transit Authority (CCTA)
and Campus Area Transportation System (CATS) will maintain their current all-bus fleet and alignments.
Scenario 2 assumes that increased service will be implemented as outlined in the CCTA strategic plan.
Transportation System Management (TSM) Alternative
The TSM alternative (Figure 2-2) reflects significantly increased headways between the three city centers,
with expansion of the bus fleet to accommodate the increased service. A major component of the TSM
alternative is implementation of two additional transit centers at University Mall and Lakeside Avenue,
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joining the two already functioning in downtown Burlington and the Champlain Mill. Other
improvements include direct service to the heart of the UVM/medical center complex and to the
commuter lot behind the Sheraton conference center.
The TSM alternative creates a multirnodal transit "spine" along College Street and through the UVM/
medical center campus. Headways are significantly increased, to offer five minute service between the
waterfront and UVM, and ten minute service on each of the two legs.
The Winooski leg would operate on Pearl Street and Colchester Avenue, across the existing Winooski
River bridge, and terminate at the Champlain Mill transit center.
The South Burlington leg has two short segments. The h s t segment lies between the UVM water tower
and Staples Plaza. In this segment, the route extends through the medical center to Carrigan Drive,
continues across East Avenue to serve the commuter lot behind the Sheraton. This route continues
across Williston Road to the west end of Staples Plaza.
The second segment has two route options and lies between Staples Plaza and Dorset Street. The first
option, TSM-1, continues on Williston Road across 1-89, and turns south onto Dorset Street to University
Mall. The second option, TSM-2, creates a new busway-only right-of-way behind Staples Plaza,
continuing east to University Mall on a new bridge over 1-89 south of the current I-89/Williston Road
interchange. The new busway bridge would also provide space for pedestrians and bicycles, creating
an opportunity to extend and link the bikeways of Burlington and South Burlington.
Both TSM routes to University Mall loop around Corporate Way to Williston Road via Midas Way,
serving the future South Burlington city center and the hotels and motels along Williston Road east of
1-89.
The future south leg would operate on the planned Southern Connector - an improved Pine Street between Lakeside Avenue and the downtown Burlington waterfront.
The TSM transit network consists of the existing CCTA and CATS bus systems, modified in the study
area to provide the College Street and campus area transit "spine". The TSM alternative would also
include future modifications proposed for the underlying CCTA system incorporated into the No Build
Alternative.
The time between buses is referred to as service headway and is established as the policy of the
operating agency, assumed to be CCTA. Policy headways are ten minutes on each of the branches, five
minutes in the core area between the waterfront and Fletcher Allen Medical Center.
The TSM alternative includes four transit centers around the periphery of the study area. Proposed
locations are:
Downtown Burlington (existing Cherry Street or proposed College Street)
Champlain Mill redevelopment area in Winooski
University Mall in South Burlington
Lockheed-Martin site near Lakeside Avenue
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High Occupancy Vehicle (HOV) Alternative
The high occupancy vehicle alternative (Figure 2-3) is designed to significantly improve travel time for
vehicles containing two or more occupants traveling, using existing roadways. HOV facilities give
preference to multiple-occupant vehicles, including buses, carpools and vanpools, in mixed-flow facilities
which experience delays and congestion.
The HOV alternative adapts existing facilities to create three transit-friendly legs into and out of
downtown Burlington during the periods of highest congestion. This altemative designates an existing
lane for use by buses and carpools only traveling in the peak direction, during the peak period. The
HOV lanes are dedicated on three key arterials in and out of downtown Burlington: Pearl
Street/Colchester Avenue, Main Street/Williston Road, and the future Champlain Parkway/Southern
Connector. HOV lane designation on these arterials would begin at Battery Street in downtown
Burlington and extend as follows:
to Hinesburg Road in South Burlington
to West Canal Street in Winooski
to Lakeside Avenue in Burlington
The HOV lanes would be created by removing parking from the curb lanes on both sides of the street,
providing four traffic lanes: One for HOV in the peak direction, two for general traffic in the peak
direction, and one for general traffic in the reverse peak direction. The exceptions will be:
1.

Pine Street and a section of Pearl Street, where there will be a single reversible HOV lane
between the opposing general purpose lanes; and

2.

A section of Main Street between Williams and Prospect, where there will be no separate
HOV lane and HOV traffic will share existing traffic lanes with general traffic.

General purpose traffic will be required to enter the HOV lanes in order to make right hand turns and
access driveways.
HOV lane designation would be accomplished by striping the outer lane with the universal "diamond"
symbol which designates a bus/carpool lane, and posting signs which indicate the hours during which
that lane is reserved for buses and carpools only.
The high occupancy vehicle transit network consists of the existing CCTA and CATS bus systems, with
future modifications proposed under the no build altemative.
The HOV alternative assumes two park and ride facilities, located as follows:
Existing CATMA commuter lot
Lockheed-Martin site near Lakeside Avenue
The existing CATMA commuter lot and the Lockheed-Martin employee parking lots are envisioned as
auto intercept lots where auto drivers can park and either share a vefucle using the HOV lanes or board
a bus for the remaining journey into Burlington. In addition, two CCTA bus routes will use the HOV
lane: the Airport Route will operate in the HOV lanes on Williston Road/Main Street, and the Essex
Route will operate in the HOV lanes on Colchester Avenue/Pearl Street. The Lakeside route will not
use the center reversible HOV lane on Pine Street/Champlain Parkway due to its need to make local
stops along the way.
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Light Rail Transit Alternative
Light rail transit is an electrically-powered rail technology. The LRT alternative is predominantly a
surface, or at-grade, system, with two new bridges to carry LRT, bicycles and pedestrians over the
Winooski Rver and over 1-89. One option evaluated in the University of Vermont segment of the
corridor uses a short tunnel to underpass the Green and historic UVM buildings.
The light rail transit alternative (Figure 2-4) provides the same overall transit service coverage as the
TSM alternative, connecting the three city centers of Burlington, South Burlington and Winooski. This
altemative penetrates the three downtowns on surface streets, with the following exceptions.
At the Winooski fiver in Winooski, the LRT alternative crosses the river on a new bridge
constructed for light rail transit, bicycles and pedestrians.

In South Burlington, the LRT alternative creates a new transportation right-of-way through
undeveloped property behind Staples Plaza. The route then crosses 1-89 on a new bridge,
also for light rail transit, bicycles and pedestrians, to access University Mall.
At the University of Vermont (UVM), two options are evaluated. One runs on the surface
at the east edge of the South Prospect Street right-of-way, currently in use as the western
edge of the UVM Green. The other provides a short, cut-and-cover tunnel under the Green.
The tunnel option begins between Waterman Hall and the University Health Center
buildings on the west side of Prospect and heads east under the Green. It emerges east of
University Place, behind Williams Hall.
Under the LRT alternative, College Street becomes a transit street closed to automobile through-traffic.
Local traffic would be permitted to access property along College Street. Between Winooski and St. Paul
Streets no auto traffic would be allowed, making this 2-block segment surrounding Church Street
Marketplace a true transit mall.
The LRT altemative includes the four transit centers around the periphery of the study area described
in the TSM alternative. Proposed locations are:
Downtown Burlington (existing Cherry Street or proposed College Street)
Champlain Mill in Winooski
University Mall in South Burlington
Martin-Lockheed site near Lakeside Avenue
The transit centers are connection points with bus routes, pedestrian and bicycle access, and some
parking except in downtown Burlington. Limited joint or shared parking is assumed at the Charnplain
Mill and University Mall transit centers. The LRT alternative also assumes a major upgrade to the
current commuter lot behind the Sheraton, potentially served by a proposed direct ramp off southbound
1-89. These facilities have been evaluated previously as part of planned university and medical center
expansion. A structured parking facility, a component of the campus expansion proposed in this area,
is assumed to be built by others, although structured parking spaces in the facility are included in the
build alternatives.
A major park and ride lot is proposed at Martin-Lockheed, the former General Electric site near Lakeside
Avenue south of downtown Burlington, eventually linked to the three-downtown study area by a south
leg, possibly following the alignment of the proposed Champlain Parkway/Southern Connector. This
roadway is programmed to be built by the Vermont Agency of Transportation.
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CCTA is expected to b e p loolung for a new terminal site in downtown Burlington. To date, a site has
not been selected. The LRT alternative could use either a Cherry or a College Street terminal location.
The LRT alternative includes stations at the following locations:
Waterfront, near Main Street Landing
College Street at:
Battery Street
Pine Street
Church Street
South Union Street
South Willard Street
South Williams at College
South Prospect at:
College
Pearl
Colchester Avenue at:
Medical Center Drive
East Avenue/Trinity College
Chace Mill
Champlain Mill
Medical Center/Beaumont Drive at:
Fletcher Allen
Central Campus
Carrigan Drive
Sheraton Way at:
Commuter Lot/Sheraton
Staples Plaza
New R/W behind Staples Plaza at:
West of 1-89
North End of University Mall
Dorset Street at:
Howard Johnson's Motor Inn
Corporate Way
Corporate Way at the future city center
Midas Way at Williston Road
Williston Road at Mary Street
Future Southern/Lakeside Extension at:
Lakeside Avenue
Howard Street
Maple Street
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SECTION 3 - WORK PROGRAM CONCLUSIONS
3.1

SUMMARY OF TECHNICAL WORK PROCESS

Goals and Objectives
The overall goals identified for the study were to preserve and enhance both the community's
"liveability" and its future mobility. Alignment options within the three modal altematives were
evaluated, through a discussion and consensus process, in terms of their ability to meet the following
objectives:
Provide a high-quality transit option for travel to:
- Reduce peak-period roadway congestion
- Reduce downtown congestion
- Reduce parking needs (land, cost)
- Preserve the historic character and scale of community
Reduce roadway expansion needs:
- Preserve existing land uses along thoroughfares
- Limit impacts on adjacent properties
Improve transit service for:
- Commuters
- Students
- Tourists
- Occasional travelers who prefer not to drive
- People who depend on transit
Improve air quality
- In congested corridor locations
- Downtown
- At other heavy pedestrian locations (UVM, Colleges)
Support economic development/redevelopment focus areas
- Downtown Burlington
- Downtown Winooslu
- South Burlington Hotel/Motel District, City Center
Develop a cost-effective transit improvement
Development of Alternatives
While the three modes to be examined were established as part of the basic work program of the study,
within each mode, a separate scoping process identified a "universe" of alternatives. Individually, the
Transportation System Management (TSM), High Occupancy Vehicle (HOV), and Light Rail Transit
(LRT) modes were investigated to select the most advantageous and most feasible options within each
type of approach. As each mode completed its scoping phase, one or more candidate alignments and/or
operating schemes rose to "alternative" status. The altematives were then developed conceptually, with
supportive elements such as stops, stations, transit centers, and park and ride facilities identified.
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Analysis and Evaluation of Alternatives
Operating plans were developed, and the alternatives were modeled to estimate the patronage or
ridership they would generate. Conceptual station area plans and a conceptual layout for a maintenance
facility for the LRT alternative were developed.
Each alternative was put through a screening process to identify key socioeconomic and environmental
issues likely to arise with implementation of the alternative, including evaluations of traffic impacts,
archaeological and cultural resources, land use and economic development changes.
Both capital and operating costs were estimated for each alternative, including the two No-Build
alternatives.
As a final step in the evaluation process, the funding requirements to implement each alternative were
assessed. The financial analysis developed both a separate cost for each alternative, and a systemwide
cost with each alternative as an integral component of the regional CCTA system. As part of the
financial feasibility analysis, the financial capacity of the study area cities was assessed.
As all of the above data became available, the alternatives were evaluated in comparison to each other.
Recommendations on a locally preferred alternative were discussed, prepared and submitted. The
final product became a statement of the preferred strategy, incorporating elements of several alternatives
and an action plan for the future.
Specific data generated during the study is summarized in the following sections, and documented in
separate project reports.
3.2

RIDERSHIP

Ridership forecasts for the study were developed following FTA guidelines and approved methodology,
documented in the kdership Methodology Report. The primary tool employed is a transportation
network model developed for the Chittenden County Metropolitan Planning Organization.
Forecasts were developed for eleven different scenarios, described in Table 3.1. Forecasts were
developed on a p.m. peak hour, daily, and annual basis for three separate years: 1995,2005, and 2015.
Table 3.2 presents the ridership forecasts for all of the alternatives, including the full LRT system
(Scenario 10, described in Table 3.1).
3.3

COST AND FINANCIAL REQUIREMENTS

Capital and Operating Costs
Detailed operating and capital costs for the No Build, TSM, HOV and LRT alternatives were presented
in the Operating and Maintenance Cost and Conceptual Capital Cost Reports. The capital and operating
requirements for each alternative are summarized below in Tables 3.3 through 3.6.
There are no new capital costs associated with the No Build Scenario 1, existing CCTA service. The
future year capital costs for No Build Scenario 2 are attributed to the purchase of additional equipment
to accommodate projected increased service frequencies in 2005 and 2015. The capital costs presented
in Table'3.3 include the costs for each individual alternative as if it were an independent entity from the
existing CCTA system.
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Table 3.1: Scenarios Evaluated for Ridership Potential in the Tri-Center Transit Study
Scenario Name

#

Description

1

No Build - Existing CCTA
System

Existing infrastructure plus planned improvements; no
changes in CCTA service

2

No Build with CCTA
System Enhancements

Existing infrastructure plus planned improvements, plus
implementation of CCTA Strategic Plan including major
service enhancements

3

TSM

Martin/Lockheed to Waterfront to MCHV, with legs to
Champlain Mill in Winooski and to University Mall/City
Center in South Burlington

4

TSM Busway

Same as TSM, but also serves CATMA park and ride and
land use behind Staples Plaza; has dedicated busway across
189.

5

LRT Trunkline

Waterfront to MCHV, free fare zone, above ground or via a
Cut & Cover Tunnel under UVM Green

6

LRT Trunkline
Extension

+ South

Southerly extension down Pine Street to Martin/Lockheed
plant, plus LRT Trunkline

7

LRT Trunkline
Leg

+ Winooski

LRT Trunkline to Champlain Mill

8

LRT Trunkline + LRT South
Burlington Leg

LRT Trunklie to Staples Plaza via the CATMA Park and
Ride lot, across I89 to University Mall, and circling via Dorset
Street, Williston Avenue, and Mary Street to South Burlington
City Center

9

Full LRT System Without
Southern Extension

Waterfront to MCHV, with legs to Champlain Mill in
Winooski and to University Mall/City Center in South
Burlington; includes a stop at the CATMA Park and Ride lot.

10

Full LRT System Including
Southern Extension

Martin-Lockheed to Waterfront to MCHV, with legs to
Champlain Mill in Winooski and to University Mall/City
Center in South Burlington; includes a stop at the CATMA
Park and Ride lot.

11

HOV

3 HOV routings during peak travel periods: Colchester Ave.;
Main Street; Pine Street/Champlain Parkway
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TABLE 3.2
PROJECTED RIDERSHIP
ALTERNATIVES
TSM

NO-BUILD
CRITERIA

SCENARIO 1
EXISTING
CCTA

SCENARIO 2
ENHANCED
CCTA

LRT
HOV

TSM

UVM GREEN

BUSWAY

System Wide Transit
Ridership (DailyIAnnual)'

UVM TUNNEL

LRT ONLY

LRT

+ BUS

1995

5,640/ 1,596,000

5,640/ 1,596,000

7,250/2,146,000

7,590/2,231,000

--

4,180/1,177,000

8,340/2,415,000

2005

5,820/1,649,000

7,310/2,087,000

9,220/2,752,000

9,600/2,846,000

--

4,550/1,374,000

9,980/2,927,000

2015

5,890/1,671,000

7,970/2,281,000

9,820/2,936,000

10,240/3,040,000

--

4,910/1,481,000

10,910/3,212,000

680

900

930

980

90

1,160

5,890/ 1,671,000

7,970/2,281,000

9,820/2,936,000

10,240/3,040,000

90

10,910/3,212,000.

--

2,080/611,000

3,930/1,266,000

4,350/1,369,000

90

5,020/ 1,542,000

PM Peak Hour Transit
Ridership 2015
Total Transit Ridership 2015
(DailylAnnual)
Transit Trips 2015
(DailylAnnual)
1 Excludes CATMA

Table 3.3: Capital Requirements for Each Alternative

Alternative
No Build (Scenario 1)

Year

Capital Costs
(million 1995$)
Infrastructure

Engineering

Total

Equipment

No Build (Scenario 2)
TSM Base
TSM Busway
HOV
LRT Green
LRT Tunnel

The operating costs presented in Table 3.4 includes the O&M costs for each individual alternative as if
it were an independent entity from the existing CCTA system. The future year operating costs for No
Build Scenario 2 increase as a result of service improvements.
Table 3.4: Operating and Maintenance Requirements for Each Alternative

Alternative

Year

No Build (Scenario 1)
No Build (Scenario 2)

1995
2005
2015

TSM Base
TSM Busway
HOV
LRT Green
LRT Tunnel

Annual
Operating Costs
(million 1995$)
$2.84
$2.84
$5.68
$8.52
$2.29
$2.30
$0.06
$3.15
$3.13

The systemwide O&M costs for the transit alternatives in Table 3.5 reflect the total cost to operate the
alternative plus existing CCTA service (No Build Scenario 1).

Table 3.5: Systemwide Operating and Maintenance Requirements (Scenario 1)
Annual
Systemwide
O&M Costs
(million 1995$)
Alternative
1995
No Build (Scenario 1)
$2.84
TSM Base + No Build
$4.77
TSM Busway + No Build
$4.61
HOV + No Build
$2.90
LRT Green + No Build
$5.46
LRT Tunnel + No Build
$5.44
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2005

2015

$2.84
$4.77
$4.61
$2.90
$5.46
$5.44

$2.84
$4.77
$4.61
$2.90
$5.46
$5.44
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The svstemwide O&M costs for the alternatives in Table 3.6 reflect the total cost to operate the
alternative plus the enhanced CCTA service (No Build Scenario 2).

Table 3.6: Systemwide Operating and Maintenance Requirements (Scenario 2)
Annual
Systemwide
O&M Costs
(million 1995$)
Alternative
1995
$2.84
No Build (Scenario 2)
TSM Base + No Build
$4.77
TSM Busway + No Build
$4.61
$2.90
HOV + No Build
LRT Green + No Build
$5.46
LRT Tunnel + No Build
$5.44

2005

2015

$5.68
$7.27
$6.93
$5.74
$7.78
$7.76

$8.52
$9.73
$9.24
$8.58
$10.09
$10.07

Annual Net Financial Requirements
To determine the total annual cash outflow for capital expenditures, the total capital costs were
analyzed in two parts: infrastructure and purchase of equipment. Engineering costs were directly
allocated to the total infrastructure costs. The conversion of capital costs into an equivalent annual
payment is based on current FTA procedures. The No Build capital costs were calculated by
annualizing the capital cost of the current CCTA fleet; the costs for No Build Scenario 2 in 2005 and
2015 include the cost of additional vehicles required to provide enhanced service. The capital cash
flow analysis is presented in Table 3.7.

Table 3.7: Capital Cash Flow Analysis
Alternative

Item

No Build Scenario 1
No Build Scenario 2
1995
2005
2015
TSM Base

TSM Busway

Cost
Lifetime
(million 1995$) (years)

Annualization
Factor (1)

Annualized Cost
(million 1995$)

Equipment/Total
Equipment/Total
Equipment/Total
Equipment/Total
Infrastructure
Equipment
Total
Infrastructure
Equipment
Total

HOV
Infrastructure/Total
Infrastructure
Equipment
Total
LRT Tunnel
Infrastructure
Equipment
Total
LRT Green

(1)Discount rate = 10%
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Tables 3.8 and 3.9 summarize the annual net cash flow resulting from the implementation of each
alternative (No Build Scenarios 1and 2 after farebox recovery).

Table 3.8: Summary of Annual Cash Flow for Each Alternative (No Build Scenario 1)
Alternative

Year

1995
2005
2015
1995
2005
2015
1995
2005
2015
1995
2005
2015
1995
2005
2015
1995
2005
2015

No Build
Scenario 1
TSM Base

TSM Busway

HOV

LRT Green

LRT Tunnel

Annual Net
Total Annual Trips Annual Net Cash
Cash Out Flow
Out Flow Per Trip
(1995$)
(1995s)
$2,740,096
1,595,775
$1.72
$2,603,405
1,653,444
$1.57
$2,277,270
1,685,483
$1.35
$2,472,895
773,548
$3.20
$2,290,361
965,268
$2.37
$2,092,371
992,506
$2.11
$2,684,298
783,110
$3.43
$2,500,479
975,831
$2.56
$2,299,605
1,004,174
$2.29
n/a
n/a
$337,352
n/a
n/a
$337,352
n/a
n/a
$337,352
$12,842,506
946,730
$13.57
$12,726,130
1,030,635
$12.35
$12,491,329
1,086,013
$11.50
$13,278,647
946,730
$14.03
$13,162,271
1,030,635
$12.77
$12,927,470
1,086,013
$11.90

Table 3.9: Summary of Annual Cash Flow for Each Alternative (No Build Scenario 2)
Alternative

No Build
Scenario 2
TSM Base

TSM Busway

HOV

LRT Green

LRT Tunnel

Year

1995
2005
2015
1995
2005
2015
1995
2005
2015
1995
2005
2015
1995
2005
2015
1995
2005
2015

Annual Net
Total Annual Trips Annual Net Cash
Cash Out Flow
Out Flow Per Trip
(1995$)
(1995$)
$2,740,096
1,595,775
$1.72
$5,596,047
2,087,030
$2.68
$8,159,615
2,281,396
$3.58
$2,305,293
1,031,397
$2.24
$2,061,914
1,287,024
$1.60
$1,797,927
1,323,342
$1.36
$2,514,624
1,044,147
$2.41
$2,269,533
1,301,108
$1.74
$2,001,699
1,338,899
$1.50
$337,352
n/a
n/a
n/a
n/a
$337,352
$337,352
n/a
n/a
$12,637,381
1,262,307
$10.01
$12,482,213
1,374,180
$9.08
$12,169,146
1,448,017
$8.40
$13,073,522
1,262,307
$10.36
$12,918,354
1,374,180
$9.40
$12,605,286
1,448,017
$8.71
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Tables 3.10 and 3.11 summarize the systemwide annual cash flow (No Build Scenarios 1 and 2).

Table 3.10: Summary of Systemwide Annual Cash Flow (No Build Scenario 1)
Alternative

Year

No Build
Scenario 1
TSM Base
Build 1

+ No

TSM Busway
+ No Build 1
HOV

+ No Build 1
LRT Green

+ No Build 1
LRT Tunnel

+ No Build 1

Annual Net
Total Annual Trips Annual Net Cash
Out Flow Per Trip
Cash Out Flow
(1995s)
(1995s)
$2,740,096
1,595,775
$1.72
$2,603,405
1,653,444
$1.57
$2,277,270
1,685,483
$1.35
$5,267,893
1,731,013
$3.04
$5,027,911
1,922,733
$2.61
$4,657,577
1,949,971
$2.39
$5,313,296
1,740,575
$3.05
$5,072,029
1,933,296
$2.62
$4,698,811
1,961,639
$2.40
n/a
n/a
$4,114,702
$4,114,702
n/a
n/a
$4,114,702
n/a
n/a
$15,471,504
1,904,195
$8.12
$15,297,680
1,988,100
$7.69
$14,890,535
2,043,478
$7.29
$15,907,645
1,904,195
$8.35
$15,733,820
1,988,100
$7.91
$15,726,676
2,043,478
$7.50

Table 3.11: Summary of Systemwide Annual Cash Flow (No Build Scenario 2)
Alternative

No Build
Scenario 2
TSM Base

+ No Build 2
TSM Busway
+ No Build 2
HOV

+ No Build 2
LRT Green

+ No Build 2
LRT Tunnel

+ No Build 2

Year

Annual Net
Total Annual Trips Annual Net Cash
Cash Out Flow
Out Flow Per Trip
(1995$)
(1995s)
$2,740,096
1,595,775
$1.72
$5,595,047
2,087,030
$2.68
$8,158,615
2,281,396
$3.58
$4,999,324
2,145,735
$2.33
$7,399,280
2,752,479
$2.69
$9,472,565
2,936,173
$3.23
$4,994,692
2,230,735
$2.24
$7,197,234
2,846,372
$2.53
$9,098,875
3,039,889
$2.99
$4,114,702
n/a
n/a
$7,414,190
n/a
n/a
$10,526,409
n/a
n/a
$15,139,592
2,414,828
$6.27
$17,404,284
2,927,373
$5.95
$19,239,607
3,179,023
$6.05
$15,575,733
2,414,828
$6.45
$17,840,425
2,927,373
$6.09
$19,675,748
3,179,023
$6.19
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3.4 LAND USE AND ECONOMIC DEVELOPMENT

Study Methodology
The consultant team examined impacts of the proposed transit alternatives on both land use and
economic development, defined as new development and tourism generation. Contractually, research
was limited to use of existing data and studies supplemented by interviews - no new data collection
was authorized. A thorough academic and professional literature review was conducted, and
nationally recognized transportation academics at Harvard and MIT were contacted about
methodologies for impact measurement. Over 12 studies, all descriptive, were located and examined.
No recognized predictive quantitative methodologies for measuring the impact of light rail, bus or
HOV on local land use and development or tourism were located.
The consultant team therefore concentrated on comparison evaluations for similar transit
improvements, i.e. light rail, and similar transportation corridors; qualitative assessments, especially
for land use impacts, estimation of development at three locally-selected potential joint development
sites; and sensitivity evaluations, especially for tourism impacts.
Over 30 interviews were conducted with community and business leaders, local, regional and state
officials, and academics from UVM. A notable difficulty was the lack of easily accessible local data.
For example, no information base exists on tourism for the Burlington area. Similarly, except for the
City of Burlington, no information is readily available on the size and valuation of development by
type. In addition to use of existing materials, a direct survey of area hotels was undertaken, and a
national economic data firm was consulted to more accurately estimate current corridor employment
by type of industry.
The information which follows summarizes the land use and economic development findings.
Observations on Impacts to Land Use from National Literature Survey Applicable to the Tri-City
Area:
Transit improvements, including LRT, will lead to increased development.
Necessary preconditions are:
- Active real estate market
- Healthy local economy
- Favorable land use conditions
- Coordination of local planning
Land use intensification will occur at station areas.
Development impacts will be inversely related to distance from transit.
New development will likely be a shift or concentration of development within the region, not
net new development.
Transit investments could be an effective tool in strengthening the three downtown core
commercial area.
Neither HOV or TSM are likely to have measurable long term impacts on development patterns
or land use.
Estimated Year 2010 Additional Tax Revenues to City of Burlington:
TSM:
HOV:
LRT:

Some, not possible to calculate
None
$113,000 to $1.13 million
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(Note: Lack of data prevents estimates for South Burlington and Winooski )

Estimated Year 2010 Job and Tax Impacts From Transit-Related Development at Three Sites:

Winooski's Champlain Market
Burlington's Pease Lakefront Site
So. Burlington's Quarry Hill Site

Net New lobs
509
40
1,015

Tax Revenue(l995 dollars)
$421,361
117,694
816,035

Importance of Tourism to Burlington Area Today:
Corridor Tourism Spending
Tourism Employment
Percent of Total State Tourism
FY93-94 Rooms and Meals Tax
Hotel Rooms
Convention/meeting room nights

$374 million
6900 (9% of County)
25%
Largest in state
Over 2400
48,207

Projected Growth of Burlington Area Tourism Economic Activity - Year 2015:
Estimated Total Study Corridor Tourism Expenditures
Estimated Tourism Related Jobs

$910,883, 562
16,175

Transit Investment Impacts:
Vary by type:

HOV - little or no impact
TSM - increased tourist bus service has good potential
LRT - highest positive impacts

Estimated Jobs and Tax Impacts from Transit Improvements:
Net New Jobs
Rooms, Meals Sales Tax Increase

80 to 809
$319,000 to $3.2 million

3.5 ARCHAEOLOGICAL AND HISTORIC RESOURCES

Virtually all of the study area in Burlington and Winooslu is within a historic district listed in the
National Register of Historic Places. The study alternatives pass through or are contiguous with
eleven National Register districts, which entail 775 historic properties. Table 3-12 identifies the
number of cultural resources likely to be affected by specific project alternatives.

Burlington Area Tri-Center Transit Study
Section 3 - Work Program Conclusions
6/96
#23520

TABLE 3.12
TRANSPORTATION ALIGNMENTS AND HISTORIC DISTRICTS,
BURLINGTON AND WINOOSKI, VERMONT
Number of Resources

Transportation Alternative

Historic District
Battery Street

212

LRT, TSM

City Hall

24

HOV, LRT, TSM

Head of Church Street

3

HOV, LRT, TSM

Lakeside

57

LRT, TSM

Main Street-College Street

77

HOV, LRT, TSM

Pearl Street

65

HOV, LRT, TSM

South Union Street

121

HOV, LRT, TSM

South Willard Street

133

HOV, LRT, TSM

University Green

44

HOV, LRT, TSM

Wells-Richardson

17

HOV, LRT, TSM

Winooski Falls Mill

22

HOV, LRT, TSM

None of the alternatives would remove or displace any National Register property, but other effects
will need to be addressed in future work phases.
Four areas have potential to contain archaeological resources: the south (Lakeside) extension, the
University of Vermont campus, the Winooski Falls area, and the area southeast of Staples Plaza.
These areas will also need to be addressed through a Phase 1 and/or Phase 2 archaeological study,
coordinated with the Vermont State Historic Preservation Office in a future environmental impact
statement phase of work.
3.6 ENVIRONMENTAL SCREENING

This section summarizes the preliminary impact assessment conducted for the physical environment
of the study area. At the environmental screening level, the areas reviewed and the level of detail
for each area is not intended to be exhaustive. An environmental screening identifies key
environmental issues which must be addressed in a future environmental impact statement (EIS),
should the project progress.
Existing documents and federal and state files were reviewed to identify existing conditions for each
of the issue areas. Field surveys were conducted as needed to confirm site specific conditions.
Potential significant impacts to the natural environment of the study area are generally limited to the
LRT altemative and the exclusive busway segment of the TSM altemative. Impacts are possible in
the areas identified in the following sections.
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Ecosystems
Potential impacts to study area ecosystems that are significant or sensitive are limited to the LRT
alternative in the vicinity of Winooski Falls:
One State Endangered plant species, early thimbleweed, is located in a river outcrop community
below Winooski Falls at the Colchester Street bridge.
One State Threatened plant species, Garber's sedge, is in the Winooski River gorge downstream
from the Colchester Street bridge.
One State Endangered fish species, lake sturgeon, is found in the Winooski River between Lake
Champlain and Winooski Falls.
Two State Threatened fish species are found in the same location: eastern pearl shell (mussel),
eastern sand darter (fish).
Three species of special concern but not listed are also found in the Winooski River between
Lake Champlain and Winooslu Falls: quillback, fragile papershell, and pink heelsplitter.
Boulevard Trees
A number of trees of various species line both sides of College Street and other streets along
proposed alignments. For the build alternatives, construction would generally be limited to the
center of the street. If it is later decided to preserve parking all along College and other streets, the
curb line could shift approximately one to two feet out from both sides, resulting in the loss of trees.
LRT station platforms could also impact boulevard trees.

University of Vermont (UVM) Green
The Memorial Planting Program on the UVM Green resulted in the placement of various flowering
perennials, ornamental shrubs, benches and trees on the Green. Either LRT alternative could affect
several of these plantings, requiring relocation and/or redesignation.
Centennial Woods Natural Area
Centennial Woods is an 85-acre preserved area of northern Vermont hardwood, softwood and
wetland ecosystems within the campus of UVM. None of the proposed alternatives directly impacts
Centennial Woods.
Wetlands
Four wetland areas are in proximity to the study area: the Winooski River, South Pine Street
Wetlands, Centennial Woods, and wetlands near the Corporate Way/Midas Way extensions in South
Burlington. Of these, two are likely to be affected by the LRT alternative: South Pine Street, where
the alignment would be determined in the future, and South Burlington. The South Burlington
alignment is likely to impact approximately 0.2 acre of wetland.
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Floodplains
The LRT alternative crosses approximately 400 feet of 100 year floodplain/floodway at the Winooski
h v e r . The bridge would require a design which would not impede or restrict affected waters.
ParWRecreation Land
Five parkland areas are located near project alignments: Falls Park in Winooski, Calahan and City
Hall Parks in Burlington, the UVM Green, and Salmon Hole Park, part of the Winooski Valley Park
District. Of these, two would be impacted by the LRT alignment. The UVM Green would be
impacted under either the surface or the tunnel alternatives, and the required new Winooski River
bridge would require a portion of open space in Falls Park.
Noise and Vibration
Potential noise impacts could occur where proposed alignments are located in proximity to
residential, institutional, and park land uses. Additional analysis will be required during a future
EIS phase to address increased bus traffic, traffic at proposed transit centers, and, if implemented,
fixed guideway design guidelines.
Air Quality
The study area is part of an Ozone Transport Region encompassing the State of Vermont and all of
the Northeastern states. Chittenden County and Burlington, along with the entire state, are in
attainment for all of the U.S. Environmental Protection Agency Criteria Pollutants. No carbon
monoxide "hot spots" have been identified in the study area.
Hazardous Materials
Potentially the most significant environmental impact of the project could be construction in areas
known to be likely hazardous waste sites. The Socioeconomic and Environmental Screening Report
for this project identifies sites located within the study area based on an environmental record
search. There are numerous land uses in the corridor which could lead to contamination of
environmental media, particularly in the Pine Street area, including the Pine Street Barge Canal Site,
a Superfund Site. The Draft Environmental Impact Statement prepared for the Southern Connector
identified nine Vermont Department of Environmental Conservation hazardous materials sites in the
transit study portion of the corridor.
The alignment in the south or Lakeside segment of the study area would be defined in the future,
following resolution of several current issues including the alignment of the Southern Connector and
discussions with the Vermont Railway on joint track use and yard relocation.
3.7 EVALUATION OF ALTERNATIVES

Key comparative data for each of the project were alternatives summarized in a matrix format, and
reviewed on an ongoing basis as new data became available. Specific evaluation criteria included
estimates of the following:

*

Ridership
Capital cost
Operating and maintenance costs
Parking impacts
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Vehicle miles traveled
Vehicle hours traveled
Impacts to historic/archaeological resources
Potential for change in land use
Economic development potential
The evaluation matrix is given in Table 3-13. Table 3-14 breaks down the LRT alternative into a
segment-by-segment comparison of capital cost and ridership. This information was used in
prioritizing segments for implementation, reflected in the action plan of the locally preferred
alternative strategy described in Section 1 of this report.
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TABLE 3.13
BURLINGTON AREA TRI-CENTER TRANSIT STUDY
SUMMARY COMPARISON OF ALTERNATIVES
Page 1 of 2

Revised 4/9/96

ALTERNATIVES
NO-BUILD
CRITERIA

TSM

LRT

SCENARIO 1
EXISTING
CCTA

SCENARIO 2
ENHANCED
CCTA

TSM

BUSWAY

--

$3.9

$5.1

Engineering

--

--

Total Project

--

# Spaces Removed

HOV

UVM GREEN

UVM TUNNEL

$6.8

$2.2

$82.32

$85.9'

$558

$909

$424

$13.764

$14.457

$3.9

$5.658

$7.709

$2.624

$96.064

$100.357

0

0

160

160

143

254

317

Capital Cost to Replace

--

--

$136,000-$1,600,000

$136,000-$1,600,000

$121,550$1,430,000

$215,900-$2,540,000

$269,450$3,170,000

# Spaces Not Replaced

--

--

15

15

634

58

116

1995

$2.8

$2.8

$4.8

$4.6

$2.9

$5.5

$5.4

2005

$2.8

$5.7

$7.3

$6.9

$5.7

$7.8

$7.8

2015

$2.8

$8.5

$9.7

$9.2

$8.6

$10.1

$10.1

Estimated Capital Cost'

Parking Impacts

after using space available
(1993)
Estimated O&M Cost'
(Annual, Systemwide)

LRT ONLY

System Wide Transit
Ridership (DailylAnnual)"

LRT

+ BUS

1995

5,640/1,596,000

5,640/1,596,000

7,250/2,146,000

7,590/2,231,000

--

4,180/1,177,000

8,340/2,415,000

2005

5,820/ 1,649,000

7,310/2,087,000

9,220/2,752,000

9,600/2,846,000

--

4,55011,374,000

9,980/2,927,000

2015

5,890/1,671,000

7,970/2,281,000

9,820/2,936,000

10,240/ 3,040,000

--

4,Y 1O/ 1,481,000

10,910/3,212,000

1 Millions 1995 $
2 Waterfront to MCHV: $33.1; $36.7 (Tunnel)
3 Excludes CATMA

TABLE 3.13
Page 2 of 2
ALTERNATIVES
NO-BUILD
CRITERIA

TSM

LRT

SCENARIO 1
EXISTING
CCTA

SCENARIO 2
ENHANCED

680

900

930

980

90

1,160

5,890/1,671,000

7,970/2,281,000

9,820/2,936,000

10,240/3,040,000

90

10,910/3,212,000

New Transit Trips 2015
(DailyIAnnual)

--

2,080/611,000

3,930/1,266,000

4,350/ 1,369,000

90

5,020/ 1,542,000

Vehicle Miles Traveled

585,908

580,795

580,202

579,061

580,555

574,952

Vehicle Hours Traveled

18,881

18,737

18,720

18,687

19,450

18,571

--

--

3

3

8

3

2

--

--

1

1

8

2

1

--

--

1

1

N/ A

2

0

Impacts to Historic1
Archaeological Resources

No

No

No

Possible

No

Yes

Yes

Potential for Change in Land
Use

No

No

No

Yes

No

Yes

Yes

N/A

N/A

No

Yes

No

Yes

Yes

PM Peak Hour Transit
Ridership 2015
Total Transit Ridership 2015
(Daily/Annual)

TSM

BUSWAY

HOV

UVM GREEN

UVM TUNNEL

-

Traffic Impacts
# Intersections with

Reduced LOS
# Arterials with Reduced

LOS
# Intersections Requiring

Grade Separation

Economic Development
Potential

4 Total for AM and PM peak hours. Actual number lost at any one time is one-half of total, or 32.

TABLE 3.14
BURLINGTON AREA TRI-CENTER TRANSIT STUDY
SUMMARY OF LRT ALTERNATIVE BY SEGMENT

Revised 5/6/96

UVM Green Alignment

Tunnel Alignment

2015 Ridership
DailyIAnnual

Trunk: Waterfront to MCHV

$39,000,000.00

$42,600,000.00

2,370 / 726,000

Lakeside Extension Segment

$10,600,000.00

$10,600,000.00

350 / 109,000

South Burlington Segment

$19,400,000.00

$19,400,000.00

1,390 / 401,000

Winooski Segment

$13,300,000.00

$13,300,000.00

1,140 / 351,000

Total Construction Cost

$82,300,000.00

$85,900,000.00

Total Design Cost

$13,764,000.00

$14,457,000.00

Total Project Cost

$96,064,000.00

$100,357,000.00

Total Ridership
995 $

4,910 / 1,481,000
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STEERING COMMITTEE
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Communitv/Orp;anization

Name, Address and Phone

Alternate Representative

Burlington

Peter Clavelle
City of Burlington
Mayor
City Hall
Burlington, VT 05401
Phone: (802) 856-7272
Fax: (802) 865-7024

Arthur Sanbom
City of Burlington
Director, CEDO
City Hall
Burlington, VT 05401
Phone: (802) 865-7174
Fax: (802) 865-7024

South Burlington

William Cimonetti
South Burlington City Council
Chair
1393 Spear Street
South Burlington, VT 05403
Phone: (802) 863-4905
Fax:

Charles Hafter
City of South Burlington
City Manager
575 Dorset Street
South Burlington, VT 05403
Phone: (802) 658-7953
Fax: (802) 658-4748

Winooski

James Ward
City Councilor
City of Winooski
27 West Allen Street
Winooksi, VT 05404
Phone: (802) 655-3908
Fax: (802) 655-6414

William Norful
City of Winooski
Mayor
27 West Allen Street
Winooski, VT 05404
Phone: (802) 655-3908
Fax: (802) 655-6414

Hill Institutions

Joyce Engelken
Campus Area Transportation
Management Association
Board Chair
Trinity College
208 Colchester Avenue
Burlington, VT 05401
Phone: (802) 658-0337 x236
Fax: (802) 658-5546

Bob Penniman
Campus Area Transportation
Management Association
Executive Director
208 Colchester Avenue
Burlington, VT 05402
Phone: (802) 656-0223
Fax: (802) 656-5602

Metropolitan Planning
Organization

David J. Joachim
Metropolitan Planning Organization
Milton Zoning Administrator
PO Box 9
Milton, VT 05468
Phone: (802) 893-1186
Fax: (802) 893-6031

Martin Myers
Metropolitan Planning Organization
Vice Chair
51 Forest Road
Essex Junction, VT 05452
Phone: (802) 878-3514
Fax:

Communitv/Organization

Name, Address and Phone

Alternate Representative

Chittenden County
Transportation Authority

Frank Mazur
Chair
CCTA Board of Commissioners
52 Bartlett Bay Road
South Burlington, VT 05403
Phone: (802) 658-3975
Fax:

Michael O'Brien
CCTA
Vice Chair
60 LaPointe Street
Winooski, VT 05404
Phone: (802) 658-1053
Fax:

VAOT

Jeffrey Squires
Steering Committee Chair
Vermont Agency of Transportation
Deputy Secretary
Rail, Air and Public Transportation
133 State Street
Montpelier, VT 05633
Phone: (802) 828-2829
Fax:

Glenn Gershaneck
Vermont Agency of Transportation
Secretary
133 State Street
Montpelier, VT 05633
Phone: (802) 828-2657
Fax:

Other

Mr. Jeffrey Munger
Staff Assistant
U.S. Senator Jefford
95 St. Paul Street
Suite 100
Burlington, VT 05401

Mr. Fred Kenny
Staff Assistant
U.S. Senator Patrick Leahy
199 Main Street
Burlington, VT 05401
Phone: (802) 863-2525
Toll Free No.: 1-800-642-3193

BURLINGTON PHASE I1 TRANSIT STUDY
TECHNICAL ADVISORY COMMITTEE

Communitv/Or~anization

Name, Address and Phone

Alternate Representative

Burlington

Scott Johnstone
City of Burlington
Public Works Director
PO Box 849
Burlington, VT 05402
Phone: (802) 863-9094
Fax: (802) 863-0466

Steve Goodkind
City of Burlington
Public Works
PO Box 849
Burlington, VT 05402
Phone: (802) 863-9084
Fax: (802) 863-0466

Mark Eldridge
City of Burlington
Planning Director
135 Church Street, Room 300
Burlington, VT 05401
Phone: (802) 865-7192
Molly Lambert
Church Street Marketplace
135 Church Street
Burlington, VT 05401
Robert Shepherd, President
Laser Image
187 St. Paul Street
Burlington, VT 05401
Phone: (802) 863-1884
Fax: (802) 863-5526
Metropolitan Planning
Organization

Michael Oman
Chittenden County Regional
Planning Commission
Transportation Director
66 Pearl Street
PO Box 108
Essex Junction, VT 05452
Phone: (802) 658-3004
Fax: (802) 879-3610

Peter Keating
Chittenden County Regional
Planning Commission
Transportation Planner
66 Pearl Street
PO Box 108
Essex, VT 05453
Phone: (802) 658-3004
Fax: (802) 879-3610

Winooski

Douglas Scott
Winooski Community Development
Corp.
Executive Director
27 West Allen Street
Winooski, VT 05404
Phone: (802) 655-6426
Fax: (802) 655-6414

Kevin Eberle
City of Winooski
City Engineer
27 West Allen Street
Winooski, VT 05404
Phone: (802) 655-6410
Fax: (802) 655-6414

Communitv/Organization

Name, Address and Phone

Alternate Representative

South Burlington

Joe Weith
City of South Burlington
City Planner
575 Dorset Street
South Burlington, VT 05403
Phone: (802) 658-7955
Fax: (802) 658-4748

Charles Hafter
City of South Burlington
City Manager
575 Dorset Street
South Burlington, VT 05403
Phone: (802) 658-7953
Fax: (802) 658-4748

Hill Institutions

Bob Penniman
TAC Chair
Campus Area Transportation
Management Association
Executive Director
208 Colchester Avenue
Burlington, VT 05402
Phone: (802) 656-0223
Fax: (802) 656-5602

William Ballard
U.V.M.
Int. Assistant Vice President for
Facilities Services
109 South Prospect Street
Burlington, VT 05405
Phone: (802) 656-0213
Fax:

Chittenden County
Transportation Authority

Deborah Linehan
CCTA
General Manager
PO Box 609
Burlington, VT 05402
Phone: (802) 864-0211
Fax: (802) 864-5564

VAOT

Richard C. Bowen
Vermont Agency of Transportation
Project Manager
Rail, Air and Public Transportation
133 State Street
Montpelier, VT 05633
Phone: (802) 828-2710
Fax: (802) 828-2829
Will Rodman
MULTISYSTEMS
1050 Massachusetts Avenue
Cambridge, MA 02138-5381
Phone: (617) 864-5810
Fax: (617) 864-3521

Dan Grahovac
Vermont Agency of Transportation
Planner
Rail, Air and Public Transportation
133 State Street
Montpelier, VT 05633
Phone: (802) 828-2710
Fax: (802) 828-2829
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Communitv/Or~anization

Name, Address and Phone

Burlington

Ed Moore
Downtown Burlington Development
Association
PO Box 314 - 2 Church St.
Burlington, VT 05402
Phone: (802) 863-1175
Mr. Noah Berger
403 Colchester Avenue #1
Burlington, VT 05401
Rich Newman
Burlington Parking and Transportation Council
c/o Bank of Vermont - Bank Street
Burlington, VT
Phone: (802) 658-1810
Melinda Moulton
Main Street Landing, 1 Main Street
Burlington, VT 05401
Phone: (802) 864-7999
Robert S. DiPalrna, Esq.
1 Church Street
Burlington, VT 05401
Phone: (802) 658-2311
Frank Sampson
215 South Cove Rd.
Burlington, VT 05403
Elizabeth Krumholz
193 Curtis Avenue
Burlington, VT 05401
Mary Borg
26 Hillcrest Road
Burlington, VT 05401
Wayne Senville
24 Bayview Street
Burlington, VT 05401
Susan Mason
71 Stirling Place
Burligton, VT 05401

Scott Baldwin
132 N. Prospect Street
Burlington, VT 05401
Molly Falconer
WCAX-TV
PO Box 608
Burlington, VT 05402
Resident Representatives

Debra Niemasz-Cavanagh
Ward 5 NPA Steering Committee
106 Home Avenue
Burlington, VT 05401
Barbara Barfield
Ward 5 (CAC)
220 Home Avenue
Burlington, VT 05401
Phone: 802-864-7695
Mary Gade
30 Harrington Terrace
Burlington, VT 05401
Phone: 802-862-4751
Susan Wheeler
Ward 6 Steering Committee
462 South Willard
Burlington, VT 05401
Phone: (802) 864-6776
David Punia
108 Cross Parkway
Burlington, VT
Phone: (802) 658-2192

Jim Posig
87 Hungerford Terrace
Burlington, VT 05401
Fred Hill (Mailing List Only)
Ward 3
61C Church Street
Burlington, VT 05401
Home Phone: (802) 864-4835
Work Phone: (802) 863-3403 (library)

Winooski Business

Stacey Pecor
Charnplain Mill
Winooski, VT 05404
Phone: (802) 655-9477

Dale Arango
Champlain Mill
1 Main Street
Winooski, VT 05404
Phone: (802) 655-9477
B d Niquette
Niquette Real Estate
46 Main Street
Winooski, VT 05404
Phone: (802) 655-7653
Residents

Raymond Roy
31-39 Union Street
Winooski, VT 05404
Phone: (802) 655-0146

South Burlington

Gregg Birdsall, Manager
University Mall
155 Dorset Street
South Burlington, VT 05403
Phone: (802) 863-1066
Gene Cenci
Sheraton Conference Center
870 Williston Road
South Burlington, VT 05401
Phone: (802) 865-6600

Residents

Paul Cook
11 Prouty Parkway
South Burlington, VT 05403
Phone: (802) 862-6054
Sandra Dooley
44 East Terrace
South Burlington, VT 05403
Phone: (802) 862-7019

Regional/Interest Groups

Jack Stanton
Transportation Committee
Meadowbrook D-6, Joy Drive
South Burlington, VT 05403
Phone: (802) 658-0798
Dominique Casavant
285 Weaver Street
Winooski, VT 05404
Phone: (802) 655-0349

Regional/Interests Groups

Roger Kilboume, V.P.
Greater Burlington Industrial Development
Commission
PO Box 786 - Main Street
Burlington, VT 05402
Phone: (802) 862-5726
Fax: (802) 860-1899
Ron Gonyea
Barrier-Free Design
Route 2
Grand Isle, VT 05458
Phone: (802) 372-5674
Ron Bouchard
Homestead Designs Inc.
51 Talcott Road
Williston, VT 05495
Phone: (802) 878-3361
Michael D. Flaherty
99 Suburban Square
South Burlington, VT 05403
Phone: (802) 864-5251
Arnory Smith
11 East Terrace Street
South Burlington, VT 05403
Phone: (802) 862-9464
John O'Brien
2104 Brand Farm Drive
South Burlington, VT 05403-7533
Phone: (802) 864-6300
James Melone
8 Rosewood Lane
Essex Jct., VT 05452
Phone: (802) 878-8198
(MPO's Transit Technical Committee)
Dan Bradley
Downtown Bound
DPW - 33 Kilbume Street
Burlington, W 05401
Phone: (802) 862-2008
Peg Garland
4206 White Robin Drive
Sherburne, VT 05482
Phone: (802) 985-2840

Tom Crowley
100 North Williard Street
Burlington, VT 05401
Phone: (802) 863-3416
Peter Duval
Vermont Grassroutes
98 Sleepy Hollow Road
Essex Junction, VT 05452-2798
(802) 899-3398
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LSTS Technical Memorandum

Burlington Area Tri-Center Transit Study

Shop Site Selection

INTRODUCTION
A site for a storage yard and maintenance shop for the LRT vehicles is necessary for operation of the LRT
alternatives, in order to: 1) centralize operations and maintenance activities, 2) provide welfare facilities for
the LRT personnel, 3) provide a facility to perform light maintenance on the LRT fleet, and 4) provide LRV
storage. The building should be a fully functional, economical, industrial type facility which provides all the
necessary functions required for the LRT system.
For the projected fleet of 12 four-axle LRV's (peak requirement of 10, with two spares), this function will
require approximately 60,000 square feet of space, plus right-of-way widening along the LRT route to
accomodate track leads.

.. .

This yard and shop site must be conveniently accessible from the LRT alignment. Normal operations will see
all ten revenue vehicles pull out prior to the start of service in the morning (6:OO A.M.). No pull-outs or pullins will take place during the day. Five of the vehcles will pull in between 8 and 9 P.M., with the remaining
vehicles pulling in after service ends at midnight.
Such a site must also be compatible with surrounding land uses, and must meet any additional criteria which
the advisory committees and their respective constituencies choose to impose.

METHODOLOGY
In order to determine the requirements of the maintenance complex and to locate an acceptable potential site, a
listing of the requirements of critical shop functions was prepared, shown on page 2. Based on the functions,
an estimate of the spatial requirements was developed in order to verify the overall size requirements of the
building and sites. A generic conceptual layout of the maintenance facility has been developed in order to
determine the spatial and operational requirements of a Burlington LRT maintenance facility.
Once the spatial requirements of the maintenance complex were developed, potential shop locations were
identified based on site and operational considerations. At this stage, each area where the maintenance and
storage facility might be located has been further screened noting the availability of potential shop sites.

ANALYSIS
MAINTENANCE AND STORAGE FACILITY REQUIREMENTS
Because the system will have a relatively small fleet size, the maintenance facility should provide only crucial
activities which are necessary to the day-to-day operation of the system. The shop should provide facilities to
perform normal daily maintenance functions and light running repairs. What are considered heavy
maintenance activities such as wheel truing, motor rebuilding, etc. should be contracted out when the need
arises.
Normally small fleet sizes offer the possibility of storing the entire fleet in the maintenance facility. This
prevents deterioration which occurs from "open-air" vehicle storage in a yard. Since the initial fleet size
proposed for Burlington will be 12 four-axle cars, either indoor or canopy storage will be feasible.
.. . ..'

There are certain items required in a maintenance facility that are considered essential to maintaining a fleet of
12 rebuilt PCC cars and operating a small LRT system:
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Welfare facilities for mechanical, ROW and operations personnel. Locker rooms, washing facilities
and toilets for male and female employees. It is assumed that separate facilities will not be required
for individual trades.
O~erationsfDis~atch
Control Room - A room equipped with radio and magnetic mimic board (or PC
dispatch system) used for monitoring and dispatching operations. Alternatively, this could be
combined with or added to the existing bus dispatching operation.
Front offices - Offices for the Superintendentof Maintenance, Operations Manager, Shop Steward
and support functions. The Operations Manager and support functions could be shared with the bus
operation.
Secured storape area - An area on the shop floor which is secured via interior fencing or walls used to
store PCC parts and track and OCS stock items.
PCC car storage area - Storage for 12 PCC cars as discussed above.
Pit area - A pit between rails or a posted rail track with a depressed floor for servicing underneath the
vehicles.
Jaclune, area - An area where vehicles can be jacked using portable jacking equipment. It is
recommended that a structural jacking slab be used to reduce capital costs. If a overhead bridge crane
is provided, jacking could be performed using the overhead crane and portable stands. In-floor car
hoist systems are not considered due to cost implications.
Turntable - An in-floor turntable connected to a perpendicular track for changing PCC trucks.
Portable crane - A highway vehicle mounted crane for lifting heavy components such as motors or
trucks. Having the portable crane mounted on a highway vehicle will allow the crane to be used for
maintenance-of-way as well as shop functions.
Machine room - A room with appropriate maintenance and fabrication equipment such as
workbenches, parts cleaning equipment, a drill press, jig saw, band saw, bench grinders, tool chests
and a metal lathe required for day-to-day repairs, tooling and minor fabrication.
Car Wash and Outside Track Service Pad - A concrete slab with embedded track and a drainage
system that will allow for out-of-shop servicing and exterior cleaning. The pad should be designed to
allow a fork lift or portable crane to access all four sides of the car without moving it. Track service
pads should be designed to allowjacking of the vehicles.
Vehicle roof access platforms (required for vehicles with pantographs, as well as low floor cars with
roof mounted resistors, air conditioners, etc.) - Structural platforms which allow maintenance
personnel to access the LRV roof area. These platforms could be located above the pit area.

MAINTENANCE AND STORAGE FACILITY LOCATION
Two candidate sites accessible from the LRT alignment were identified during the alignment definition
process, primarily on the basis of land use compatiblity: A site on Riverside Avenue currently occupied by a
used car dealerhip (see Figure 1) and, after the Southern Extension was added to the study scope, a site at the
comer of Lakeside Avenue and Pine street currently occupied by St. Johnsbury Trucking Co.
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Figure 1: Possible Shop Sites
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Additional candidate sites, as well as review of the initial sites, were sought through meetings on October 25
with the two Burlington representatives on the TAC-Director of Public Works Scott Johnstone, and Director
of Planning Mark Eldridge.

.

Both proposed sites made sense to them from a land use point of view, and their concerns about LRV access
to the Ihverside Avenue site were allayed by the fact that that LRV pull-ins and pull-outs would only occur
before the morning peak period and after the evening peak, with no pull-ins or pull-outs scheduled rnid-dayoperator shift changes could be accomplished at terminals. However, the city-owned trucking company site is
where Burlington Public Works is planning to move their garage. DPW Director Johnstone indicated that
some potential exists for joint use of the site when the vacant parcel immdately to the north is included.
Both Mr. Johnstone and Mr. Eldridge warned that any LRT site will face the same strong political opposition
from the City Council that the CCTA has faced in siting an expanded bus facility. These forces do not want
additional land dedicated to non-taxable public purposes, even with payments in lieu of taxes. They want to
preserve all available sites for private sector business or industrial use.
Three additional sites were suggested (see Figure 1 and Table 1):
a vacant site along Pine Street that is part of the Superfund site, but whose contaminant, coal tar, is
relatively benign and could be capped fairly easily. He pointed out that reclaiming the site would please
the community and thus make it the most politically viable. It is the largest of the sites and convenientto
a Pine street alignment, although access from a VTR alignment would involve bridging the canalsomething Scott didn't seem to think was a great obstacle.
the existing soon-to-be-vacated DPW garage;
the area immediately south of the Lockheed Martin lot, north of Sears Lane. While it was suggested that
the Sears Lane site would be rendered inaccessible once the Southern Connector came through and thus
less marketable to the private sector, subsequent checks of the Southern Connector plans show an
intersection at Sears Lane which would preserve (and actually enhance) access to this site. The Southern
Connector will take a portion of this site.

The five candidate sites are shown in Figure 1.
At a subsequent advisory committee meeting on December 7 it was suggested that severaljoint use
opportunities existed in addition to the St. Johnsbury site, potentially involving municipal facilities in
Burlington and South Burlington, as well as CATMA. Contact was then made with CCTA General Manager
Chris Greenman, CATMA Executive Director Bob Penniman, and South Burlington Planner Joe Weith
concerning potential joint use of yard/shop facilities.
Chris Greenman indicated that over the last three months there has been considerable actvity on this front.
Evidently Burlington Mayor Peter Clavelle directed Public Works (Scott Johnstone) to pursue joint
DPWICCTA use of an expanded CCTA bus facility. The current facility would be sold to DPW, CCTA
would move to a new facility next door, and functions such as fueling, washers, driveways and
administration facilities would be shared. Everyone agreed to a plan, including the FTA, only to have it
rejected by the City Council, which has rejected every CCTA plan to-date. He indicated that subsequently
a City Council Transportation Task Force has been formed to deal with the issue; discussions have
centered around CCTA payments in lieu of taxes, together with so-called 'host community fees' paid or
credited to the host community by other members of the CCTA service area. He says that everyone is
anxious to resolve the issue, and he hopes that the joint use agreement with DPW will be revisited by the
committee.
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Bob Pennirnan indicated that he also has been in discussion with Burlington DPW regarding a joint
facility-namely the St. Johnsbury site at Lakeside and Pine-"if LRT falls through". UVM is looking to
leave their current location on Route 15, and has not spent any money on that facility in recent years in
anticipation of moving. There has been informal discussion among the Hill institutions about
consolidating their maintenance and storage functions in a centrally located facility. They had at one point
considered a University owned site off Spear Street in South Burlington, but were firmly rebuffed by the
city. Nothing is under active consideration at the present time except with Burlington DPW as mentioned
above.
Mr. Penniman further indicated that one other site was considered in the past, with an offer having been
made to the owner by the University and rejected, namely the Vermont Transit facility at Riverside
Avenue and North Winooski Street. The site used to be the car-barn of the old streetcar and bus company
in Burlington, and he seemed to think that the site would be ideal for LRT. Whether it would work as a
joint use site for LRT-either with the Hill institutions or with Vermont Transit-is an open question. He
suggested that the reason the City of Burlington had not suggested that site may be that they want that site
converted to another use.
Mr. Penniman had suggested at the advisory committee meeting that he is under the impression that South
Burlington is faced with the need to expand their own facilities.
Joe Weith was unaware of any needs or plans in this regard. He said that there is no appropriate land use
in the vicinity of the LRT-existing light industrial uses along San Remo Drive parallel to Dorset Street
are being encouraged to relocate to industrially zoned areas around the Airport.

A comparative evaluation of the five candidate sites in Burlington is shown below in Table 1.
Table 1: Candidate sites
Site

Pros

Cons

City owned trucking
company site

Easily accessed; City owned;
Potential joint use with DPW could
soften the ratable issue

May be difficult to accommodate all
requirements of both users

hverside Avenue site

Some awkward deadhead trackage to
construct and maintain; Awkward site
layout; Current owner pays taxes

Superfund site

Politically the best shot; easy access
from Pine Street alignment; plenty of
room to grow

Will require remedlation (capping);
difficult (but still feasible) access from
VTR alignment

Sears Lane site

Ideally located for both alignments; on
high ground; Currently vacant

Prime location for private sector

Existing DPW site

Currently in public use

Not large enough; Easily transferable
to private sector
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GENERIC MAINTENANCE AND STORAGE FACILITY DESIGN
Based on the stated requirements and the fact that a specific location could not be selected at this time, a
conceptual layout of a maintenance and storage facility for the Burlington LRT system has been developed.
Thls is shown in Figure 2.

Maintenance Shop Area
With the fleet size for this LRT system being relatively small at 12 vehicles, the maintenance facility was
developed with the assumption that only routine light maintenance would be performed in-house and heavier
repairs and maintenance would be contracted to outside parties. The maintenance shop with office and
welfare space will be 35,000 square feet in area.
Rail access to the shop would be achieved by two shop tracks imbedded in concrete. One end of the shop track
would be constructed over a maintenance pit area and the other end would be embedded in a concrete slab
jacking pad. To enable the changing of wheels or trucks, the vehicles would be jacked using portable jacking
equipment and stands. Light rail vehlcle trucks would be lifted into place using an overhead crane. Shipping
and receiving of LRV trucks would be handled at a loading and storage bay located outside the shop and
adjacent to Shop Track #2. A vehicle wash and service pad outside of the maintenance shop will allow for
out-of-shop servicing and exterior cleaning. The service pad will be designed to support portable jacks and
mobile lift equipment.
High level maintenance platforms will be located above the pit area, to provide access to vehicle pantographs
and other roof mounted vehicle systems.

A warehouselstores area and machine shop will be conveniently located within the shop area and will have
easy access for shipping and receiving .

Light Rail Vehicle Storage Shelter
The facility will have the capacity to store all 12 vehicles on two tracks within a 24,000 square foot canopied
storage shelter adjacent to the maintenance shop. The canopy will serve to shelter the vehicles from
precipitation and direct sunlight. There does not appear to be a need to store the vehicles within a heated
environment. The existence of the catenary provides the option of maintaining heat inside the vehicles while
they are stored on the storage track thereby enabling workers to clean the inside of the vehicles without having
to tie up the shop tracks.

Office and Welfare Space
Office space with access from the parking lot and to the maintenance shop will be provided for supervisory
personnel and support staff. A room equipped with dispatch equipment will be located adjacent to the shop
area. Welfare facilities consisting of a lunchroom as well as locker rooms, showers and wash facilities will
be provided for both male and female employees. It is assumed that separate facilities will not be required for
individual trades. A separate entrance and hallway from the parking lot and to the maintenance shop will be
provided for the shop maintenance personnel.

Track Layout
The shop concept has been developed without the benefit of having the exact site location, so an attempt has
been made to allow maximum flexibility for locating the facility along or at the end of the LRT route. A
system of five tracks running parallel to and having access at both ends, to the main line was developed. The
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first track from the main line is a runaround passing track which allows for access to both ends of the shop
without having to occupy the mainline track. This gives flexibility for moving vehicles between the
maintenance shop and storage area, as well as access to the main line in either direction from the shop facility.
The run-around track also provides extra storage capacity in the event that additional vehicles are added to the
fleet. The use of a double ended vehicle negates the need to turn the vehicles around at the shop facility.

Cost
Based on the known requirements and the fact that a specific location has not been identified, a conceptual
design cost estimate of $14.38M has been prepared for thls shop facility. The break down for the costs is as
follows:
Maintenance Shop/ OfficestWelfare Facilities

$10,500,000

Light rail Vehicle Storage Shelter

$ 1,800,000

Site Preparation

$ 1,300,000

Trackwork (including subgrade & Ballast)
Total

$14,380,000

It should be noted that this cost estimate could increase depending on the actual site conditions at the selected
location.

CONCLUSION
With the potential for joint use remaining to be settled among the governments and institutions involved, and
the possibility of other sites emerging for consideration as part of this process, it is not possible or advisable to
make a recommendation concerning the candidate sites at this time. A generic shop layout such as provided in
this memorandum can provide the necessary non-site-specific information for parcel sizing and costing
purposes.
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SECTION 1 - INTRODUCTION
This report summarizes the ridership estimation work conducted by Resource Systems Group as part
of the Tri-Center Transit Project. The report provides patronage estimates for the 3 transportation
alternatives for the p.m. peak hour, daily, and annual time periods for each of 3 scenario years: 1995,
2005,2015.
The primary tool employed to develop ridership forecasts for the 3 travel alternatives - enhanced bus
service (TSM and TSM busway), high occupancy vehicle (HOV) lanes, light rail transit (LRT) - is a
transportation network model developed for the Chittenden County Metropolitan Planning Organization
by Resource Systems Group. How the simulation model is used is described in detail in a November
1995 report entitled "Methodology Report: Tri-Center Transit Project."
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SECTION 2 - SCENARIOS EVALUATED FOR RIDERSHIP POTENTIAL
Table 1 describes the scenarios evaluated for the ridership potential. This ridership analysis assumes that
the proposed alternative transportation improvements are in place and operating in 1995,2005, and 2015.
Descriptions of each scenario follow.
SCENARIO 1: NO BUILD WITH EXISTING CCTA SYSTEM
This scenario provides the baseline against which the alternatives can be measured. The scenario
includes existing plus planned transportation infrastructure improvements such as the Main Street
project and the Southern Connector. These improvements are assumed to be implemented in all
scenarios. Scenario 1 assumes no service improvements or extensions for the Chittenden County Transit
Authority.
SCENARIO 2: NO BUILD WITH CCTA SYSTEM ENHANCEMENTS
This scenario differs from Scenario 1 in that it includes improvements to bus service as outlined by the
Chittenden County Transportation Authority in their newly issued strategic plan. These improvements
primarily involve a doubling of frequency for most routes by 2005, and further increases for the
remaining routes by 2015.

SCENARIO 3: TSM
The TSM (Transportation Systems Management) scenario envisions a high frequency bus service. The
TSM scenario includes a segment from the Waterfront down Pine Street to the Martin/Lockheed plant.
This "Southern Extension" would run on 10 minute headways and cost $1.00 (1995). From the Waterfront
the bus service would extend up a College Street transit mall to UVM and the Medical Center complex
running on 5 minute headways (12 per hour). The service would then split into two legs, both running
on 10 minute headways. One leg would run on Colchester Avenue to the Champlain Mill in Winooski.
The second leg would run through the UVM main campus to Main Street and continue easterly on
Main Street to South Burlington. A South Burlington loop would be achieved by serving Williston
Avenue, Mary Street, South Burlington City Center, and University Mall before returning to Williston
Road via Dorset Street.
SCENARIO 4: TSM BUSWAY
The TSM Busway scenario replicates the service of the TSM scenario except for the following variation:
this service extends through the medical center complex and crosses East Avenue to access a park and
ride facility behind the Sheraton (CATMA lot). The service would then cross Williston Road on
Catamount Drive, serving land use behind Staples Plaza. From this point, the service would continue
on its own busway across I89 to University Mall. The same South Burlington loop would be served
using University Mall as the starting point for the loop.
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Table 1: Scenarios Evaluated in the Tri-Center Transit Study
Scenario Name

#

Description

1

No Build - Existing CCTA
System

Existing infrastructure plus planned improvements; no
changes in CCTA service

2

No Build with CCTA
System Enhancements

Existing infrastructure plus planned improvements, plus
implementation of CCTA Strategic Plan including major
service enhancements

3

TSM

Martin/Lockheed to Waterfront to MCHV, with legs to
Champlain Mill in Winooski and to University Mall/City
Center in South Burlington

4

TSM Busway

Same a s TSM, but also serves CATMA park and ride and
land use behind Staples Plaza; has dedicated busway across
189.

5

LRTTrunkline

Waterfront to MCHV, free fare zone, above ground or via a
Cut & Cover Tunnel under UVM Green

6

LRT Trunkline + South
Extension

Southerly extension down Pine Street to Martin/Lockheed
plant, plus LRT Trunkline

7

LRT Trunkline + Winooski
Leg

LRT Trunkljne to Champlain Mill

8

LRT Trunkline + LRT South
Burlington Leg

LRT Trunkljne to Staples Plaza via the CATMA Park and
Ride lot, across I89 to University Mall, and circling via Dorset
Street, Williston Avenue, and Mary Street to South Burlington
City Center

9

Full LRT System Without
Southern Extension

Waterfront to MCHV, with legs to Champlain Mill in
Winooski and to University Mall/City Center in South
Burlington; includes a stop at the CATMA Park and Ride lot.

10

Full LRT System Including
Southern Extension

Martin-Lockheed to Waterfront to MCHV, with legs to
Champlain Mill in Winooski and to University Mall/City
Center in South Burlington; includes a stop at the CATMA
Park and Ride lot.

11

HOV

3 HOV routings during peak travel periods: Colchester Ave.;
Main Street; Pine Street/Champlain Parkway
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SCENARIO 5: LRT TRUNKLINE
The LRT indcline serves the College Street transit mall from the Waterfront to the UVM/Medical Center
complex on 5 minute headways with a free fare. This scenario includes optional LRT alignments near
Prospect Street. One alignment would turn the light rail tracks from College Street heading northerly
onto South Prospect, and continuing easterly onto Colchester Avenue (the "Green" option). From
Colchester Avenue, the light rail alignment continues to the MCHV access drive. The second alignment
option (the "Tunnel option") has the light rail alignment leaving College Street at Williams Street and
entering a tunnel portal in the area behind Waterman Hall. The alignment would descend below
ground, tunnel underneath the WM Green area, and re-emerge above ground just east of University
Place behind the first line of buildings. This alignment continues diagonally across a quadrangle toward
the Medical Center terminus.
SCENARIO 6: LRT TRUNKLINE + SOUTHERN EXTENSION

This LRT alternative includes the LRT trunkline and an extension southerly from the Waterfront to a
park and ride location proximate to the Lockheed/Martin plant on Pine and Lake Streets. The southern
extension would require a $1.00 (1995) fare and would m on 10 minute headways.
SCENARIO 7: LRT TRUNKLINE + WINOOSKI LEG
This scenario includes the LRT Trunkline and would continue from the Medical Center complex toward
Winooski on Colchester Avenue. Champlain Mall would be the terminus of this service. From the
Medical Center, the service would run on 10 minute headways and would require a fare of $1.00 (1995).

SCENARIO 8: LRT TRUNKLINE + SOUTH BURLINGTON LEG
This scenario includes the LRT Trunkline and would continue from the Medical Center complex to South
Burlington via a park and ride lot located behind the Sheraton. The route to South Burlington would
replicate that of the TSM Busway: from the park and ride lot, it would continue on Catamount Drive
across Williston Road to land use behind Staples Plaza; it would then continue across I89 on its own
bridge to University Mall. The South Burlington loop would begin and end at University Mall. The
South Burlington leg of the service would n m on 10 minute headways and require payment of a $1.00
fare (1995).

SCENARIO 9: FULL LRT SYSTEM WITH NO SOUTHERN EXTENSION: LRT TRLTNKLINE
WINOOSKI LEG + SOUTH BURLINGTON LEG

+

This system is a complete "Y": the trunkline serves the Burlington CBD on a free fare College Street
transit mall. One leg of the "Y" extends to Winooski with a terminus at Champlain Mill, as described
in Scenario 7; the second leg of the "Y" extends to South Burlington as described in Scenario 8. Both legs
would require a $1.00 fare (1995) upon boarding.
SCENARIO 10: FULL LRT SYSTEM INCLUDING SOUTHERN EXTENSION: LRT TRUNKLINE
+ SOUTHERN EXTENSION + WINOOSKI LEG + SOUTH BURLINGTON LEG

This scenario represents the full LRT system of Scenario 9 with the addition of the southern extension
(Scenario 6 ) . From the southern extension, the trunkline serves the Burlington CBD on a free fare College
Street transit mall. One leg of the "Y" extends to Winooski with a terminus at Champlain Mill, as
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described in Scenario 7; the second leg of the "Y" extends to South Burlington as described in Scenario 8.
Both legs would require a $1.00 fare (1995) upon boarding.
SCENARIO 11: HIGH OCCUPANCY VEHICLE

The HOV alternative proposes 3 corridors in which HOV lanes would operate on the external lane in
the peak direction on a center, reversible lane during the a.m. and p.m. peak hours. The three corridors
are Main Street/Williston Road; Colchester AvenuePearl Street; and Pine Street. During peak travel
hours, buses and other vehicles with 2 or more occupants would be allowed to travel in the HOV lane
thus rewarding the higher occupancy vehicle with some amount of travel time savings.
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SECTION 3 - RIDERSHIP ESTIMATES
For each scenario, transit alternative ridership has been projected for 1995, 2005, and 2015. This section
presents the results of the ridership projections for three time periods: peak p.m. design hour, daily, and
annual. Ridership potential of the HOV facility is discussed in Section 4 below.

All scenarios include planned infrastructure improvements that will result in establishing a commuter
rail service between Charlotte and Burlington. While these improvements are assumed to be operational
in all scenarios, the transit ridership attributable to the proposed commuter rail service is not included
in the estimates shown below.
For all ridership tables "Additional Transit Boardings" will be displayed as compared to the two No
Build scenarios: with the Existing CCTA System and with proposed CCTA System Enhancements. Also,
bus ridership shown under the heading "Bus Boardings" assumes that the enhanced CCTA system plan
is in effect (Scenario 2).
3.1

RIDERSHIP IN THE PM PEAK HOUR

In Chittenden County, the p.m. peak hour occurs from 431 - 5:30 p.m. While this is a heavy commuting
time, less than 25% of the trips are direct work-to-home trips. Over one-third of the trips during this
time period are so-called non-home-based (a trip without the home at either end). Examples of this trip
would be from work to shopping or from work to daycare. Approximately 72,000 person trips are made
during the p.m. peak hour in Chittenden County.
Tables 2-4 show the p.m. peak ridership estimates for the various scenarios, for 1995, 2005, and 2015,
respectively, and also provides an estimate of additional transit boardings.

Daily Ridership
Tables 5-7 exhibit the daily ridership estimates. The daily estimates are based on the assumption of an
18 hour daily operating period for all scenarios, except the No Build scenarios which operate from 12
to 16 hours daily depending on the route. Daily bus ridership include estimates of bus patronage from
contracts with Burlington public schools. In 1995, approximately 1,400 boardings per weekday on CCTA
buses were from this ridership source.

Annual Ridership
Tables 8-10 exhibit the estimated number of annual riders for the alternatives in 1995, 2005, and 2015,
respectively. The data in these tables are based on an assumption of Saturday and Sunday service that
achieve 60% and 50% of weekday ridership, respectively. In addition, annual bus boarding estimates
include annual boardings from students riding CCTA buses on contract with the City of Burlington. For
1995, this amounted to 350,550 boardings of a total 1,595,000 boardings (22%).
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Table 2: 1995 PM Peak Hour Patronage, By Scenario*

Boardings on
TSM/LRT
Service

Add'l Transit
Boardings Compared
to Base w/o CCTA
Enhancements

Add'l Transit
Boardings
Compared to Base
w/CCTA
Enhancements

na

na

na

na

Total
Transit
Boardings

Bus
Boardings

1. No Build with Existing
CCTA System

580

580

2. No Build with CCTA
System Enhancements

580

580

650

650

120

60

60

4. TSM-Busway

680

680

160

100

100

5. LRT Trunkline

670

450

230

90

90

6. LRT Trunkline + Southern
Extension

700

440

260

120

120

730

410

320

140

140

760

420

340

170

170

Southern Extension

800

370

430

220

220

10. Full LRT System Including
Southern Extension

830

370

460

250

250

Scenario

3.

EM

7. LRT Trunkline

8. LRT Trunkline

+ Winooski
+ South

Burlington Leg
9. Full LRT System Without

*Estimates are rounded to the nearest 10.
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Table 3: 2005 PM Peak Hour Patronage, By Scenario*

Boardings on
TSM/LRT
Service

Add'l Transit
Boardings Compared
to Base w/o CCTA
Enhancements

Add'l Transit
Boardings
Compared to Base
w/CCTA
Enhancements

na

na

210

na

Total
Transit
Boardings

Bus
Boardings

CCTA System

610

610

2. No Build with CCTA
System Enhancements

810

810

3. TSM

860

860

130

260

50

4. TSM-Busway

900

900

170

300

90

5. LRT Trunkline

860

620

240

250

50

890

610

280

280

70

920

560

360

310

110

960

580

380

350

150

9. Full LRT System Without
Southern Extension

1,020

540

470

410

200

10. Full LRT System Including
Southern Extension

1,040

540

500

440

230

Scenario
1. No Build with Existing

6 . LRT Trunkline
Extension

+ Southern

7. LRT Trunkline + Winooski
Leg
8. LRT Trunkline

+ South

Burlington Leg

*Estimates are rounded to the nearest 10.
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Table 4: 2015 PM Peak Hour Patronage, By Scenario*
Add'l Transit
Boardings
Compared to Base
w/CCTA
Enhancements

na

na

220

na

Total
Transit
Boardings

Bus
Boardings

1. No Build with Existing
CCTA System

680

680

2. No Build with CCTA
System Enhancements

900

900

3. E M

930

930

120

250

30

4. EM-Busway

980

980

170

300

70

5. LRT Trunkline

940

680

260

260

40

6. LRT Trunkline + Southern
Extension

980

680

300

300

70

7. LRT Trunkline + Winooski
Leg

1,010

620

390

330

100

1,050

640

410

370

150

Southern Extension

1,130

620

510

450

230

10. Full LRT System Including
Southern Extension

1,160

620

540

480

260

Scenario

8. LRT Trunkline

Boardings on
TSM/LRT
Service

Add'l Transit
Boardings Compared
to Base w/o CCTA
Enhancements

+ South

Burlington Leg
9. Full LRT System Without

*Estimates are rounded to the nearest 10.
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Table 5: 1995 Daily Patronage, By Scenario*

na

na

Bus
Boardings

1. No Build with Existing
CCTA System

5,640

5,640

2. No Build with CCTA
System Enhancements

5,640

5,640

3. E M

7,250

7,250

2,030

1,610

1,610

4. TSM-Busway

7,590

7,590

2,380

1,960

1,960

5. LRT Trunkline

6,840

4,800

2,040

1,210

1,210

6. LRT Trunkline + Southern
Extension

7,000

4,670

2,330

1,370

1,370

7. LRT Trunkline + Winooski
Leg

7,290

4,410

2,880

1,650

1,650

7580

4,510

2,720

1,940

1,940

9. Full LRT System Without
Southern Extension

8,180

4,160

4,020

2,550

2,550

10. Full LRT System Induding
Southern Extension

8,340

4,160

4,180

2,710

2,710

8. LRT Trunkline
Burlington Leg

- .

Add'l Transit
Boardings
Compared to Base
w /CCTA
Enhancements

Total
Transit
Boardings

Scenario

+

na

South

*Estimates are rounded to the nearest 10.
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Boardings on
TSM/LRT
Service

Add'l Transit
Boardings Compared
to Base w/o CCTA
Enhancements

Table 6: 2005 Daily Patronage, By Scenario*

Boardings on
EM/LRT
Service

Add'l Transit
Boardings Compared
to Base w / o CCTA
Enhancements

Add'l Transit
Boardings
Compared to Base
w/CCTA
Enhancements

na

na

1,490

na

Total
Transit
Boardings

Bus
Boardings

CCTA System

5,820

5,820

2. No Build with CCTA
System Enhancements

7,310

7,310

3. E M

9,220

9,220

2,510

3,410

1,920

4. EM-Busway

9,600

9,600

2,890

3,790

2,300

5. LRT Trunkline

8,360

6,150

2,210

2,540

1,050

8,400

5,880

2,520

2,580

1,090

8,850

5,590

3,250

3,030

1,540

9,230

5,740

3,490

3,410

1,930

9. Full LRT System Without
Southern Extension

9,930

5,430

4,510

4,120

2,630

10. Full LRT System Including
Southern Extension

9,980

5,430

4,550

4,160

2,670

Scenario
1. No Build with Existing

6. LRT Trunkline
Extension

+ Southern

7. LRT Trunkline + Winooski
Leg
8. LRT Trunkline
Burlington Leg

+

South

*Estimates are rounded to the nearest 10.
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Table 7: 2015 Daily Patronage, By Scenario*

Total
Transit
Boardings

Scenario
1. No Build with Existing
CCTA System

Bus
Boardings

Boardings on
TSM/LRT
Service

Add'l Transit
Boardings Compared
to Base W / O CCTA
Enhancements

Add'l Transit
Boardings
Compared to Base
w /CCTA
Enhancements

na

na

2,080

na

5,890

5,890

System Enhancements

7,970

7,970

3. TSM

9,820

9,820

2,510

3,930

1,850

10,240

10,240

2,930

4,350

2,270

5. LRT Trunkline

9,040

6,680

2,370

3,150

1,070

6. LRT Trunkline + Southern
Extension

9,090

6,370

2,720

3,200

1,120

7. LRT Trunkline + Winooski
Leg

9,570

6,060

3,510

3,680

1,600

9,980

6,230

3,760

4,090

2,020

9. Full LRT System Without
Southern Extension

10,860

6,010

4,860

4,970

2,890

10. Full LRT System Including
Southern Extension

10,910

6,010

4,910

5,020

2,950

2. No Build with CCTA

4. TSM-Busway

8. LRT Trunkline

+ South

Burlington Leg

. .\

*Estimates are rounded to the nearest 10.
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Table 8: 1995 Annual Patronage, By Scenario*

Boardings on
TSM/LRT
Service

Add'l Transit
Boardings Compared
to Base w / o CCTA
Enhancements

Add'l Transit
Boardings
Compared to Base
w ICCTA
Enhancements

na

na

Total
Transit
Boardings

Bus
Boardings

1. No Build with Existing
CCTA System

1,596,000

1,596,000

2. No Build with CCTA
System Enhancements

1,596,000

1,596,000

3. TSM

2,146,000

2,146,000

710,000

550,000

550,000

4. TSM-Busway

2,231,000

2,231,000

795,000

635,000

635,000

5. LRT Trunkline

2,016,000

1,390,000

626,000

420,000

420,000

6. LRT Trunkline + Southern
Extension

2,088,000

1,373,000

715,000

493,000

493,000

2,159,000

1,273,000

885,000

563,000

563,000

2,224,000

1,304,000

920,000

628,000

628,000

9. Full LRT System Without
Southern Extension

2,342,000

1,153,000

1,105,000

747,000

747,000

10. Full LRT System Including
Southern Extension

2,415,000

1,153,000

1,177,000

819,000

819,000

Scenario

7. LRT Trunkline
Leg

+ Winooski

8. LRT Trunkline
Burlington Leg

+ South

na

*Estimates are rounded to the nearest 10.
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Table 9: 2005 Annual Patronage, By Scenario*

Boardings on
EM/LRT
Service

Add'l Transit
Boardings Compared
to Base w / o CCTA
Enhancements

Add'l Transit
Boardings
Compared to Base
w/CCTA
Enhancements

na

na

Total
Transit
Boardings

Bus
Boardings

1. No Build with Existing
CCTA System

1,649,000

1,649,000

2. No Build with CCTA
System Enhancements

2,087,000

2,087,000

3. TSM

2,752,000

2,752,000

665,000

1,103,000

665,000

4. EM-Busway

2,846,000

2,846,000

968,000

1,197,000

759,000

5. LRT Trunkline

2,463,000

1,784,000

679,000

814,000

376,000

6. LRT Trunkline + Southern
Extension

2,535,000

1,761,000

774,000

886,000

448,000

2,622,000

1,622,000

999,000

972,000

534,000

2,714,000

1,665,000

955,000

1,065,000

627,000

Southern Extension

2,856,000

1,553,000

1,303,000

1,207,000

769,000

10. Full LRT System Including
Southern Extension

2,927,000

1,553,000

1,374,000

1,278,000

840,000

Scenario

7. LRT Trunkline
Leg

na
438,000

+ Winooski

8. LRT Trunkline + South
Burlington Leg
9. Full LRT System Without

*Estimates are rounded to the nearest 10.
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Table 10: 2015 Annual Patronage, By Scenario*
Add'l Transit
Boardings
Compared to Base
w/CCTA
Enhancements

na

na

Total
Transit
Boardings

Bus
Boardings

1. No Build with Existing
CCTA System

1,671,000

1,671,000

2. No Build with CCTA
System Enhancements

2,281,000

2,281,000

3. TSM

2,936,000

2,936,000

883,000

1,266,000

655,000

4. TSM-Busway

3,040,000

3,040,000

987,000

1,369,000

758,000

5. LRT Trunkline

2,667,000

1,940,000

726,000

2,750,000

1,915,000

835,000

1,079,000

468,000

2,837,000

1,760,000

1,077,000

1,167,000

556,000

Burlington Leg

2,936,000

1,808,000

1,024,000

1,265,000

655,000

9. Full LRT System Without
Southern Extension

3,130,000

1,731,000

1,399,000

1,459,000

848,000

10. Full LRT System Including
Southern Extension

3,212,000

1,731,000

1,481,000

1,542,000

931,000

Scenario

6. LRT Trunkline
Extension

+ Southern

7. LRT Trunkline
Leg

+ Winooski

8. LRT Trunkline

+

na
611,000

996,000

386,000

South

*Estimates are rounded to the nearest 10.

Burlington Area Tri-Center Transit Study

Section 3 - Ridership Estimates
2/22/96
tQ313.3

Boardings on
TSM/LRT
Service

Add'l Transit
Boardings Compared
to Base w/o CCTA
Enhancements

DISCUSSION OF RESULTS
There are several key points to raise regarding the data shown in Tables 2-10:
Travel Time Savings in LRT Versus TSM
The key difference in ridership estimates for the TSM and LRT scenarios is due to travel time. Although
the systems are intended to be identical in their service, in actuality they cannot be identical. The main
reason for this is that the enhanced bus service of the TSM alternatives runs in mixed traffic while the
light rail vehicle runs on its own right-of-way. Thus, the TSM scenario is subject to the congestion effects
of the local road network. Even when equipped with a signal preemption device, the TSM vehicle will
still be subject to queuing at some of the more congested signalized intersections in the region (e.g.
Dorset/Williston; Catamount Drive/Williston; Prospect/Pearl). The TSM vehicle will also be subject to
conflicting turning movements at other intersections. This difference means that the LRT can run on a
pre-set schedule, while the TSM bus cannot, which impacts the perception of how dependable the transit
mode is. The resultant discrepancy in travel time between the 2 scenarios is largely responsible for their
relative effectiveness in attracting new transit riders.
Shift in Riders from Bus to LRT
Approximately 45% of existing bus ridership in the p.m. peak hour (210 out of 460 riders) is taken over
by the full LRT service. There are 3 reasons for this shift in transit ridership from bus to light rail. First,
in all LRT scenarios, the LRT completely supplants the College Street shuttle which accounted for
approximately 11% of CCTAs systemwide weekday ridership in FY 1995. Second, the LRT supplants the
portions of the Riverside/Winooski service and the Airport service which mn from the CBD to the outer
extents of the City of Burlington. Third, short hop trips that could be carried by many of CCTAs existing
routes (e.g. South End/Shelbume, Lakeside, North/South Circulator) can be served more competitively
by the proposed LRT.
Overall Ridership Efficiency of the LRT Trunk Line and Legs
For the LRT routing options, the CBD trunk line attracts approximately 50% of the ridership attracted
by the full system (230 out of 460). In the p.m. peak hour an additional 90 passengers are gained through
extending the trunk line to Winooski. An additional 110 boardings are gained with the addition of the
longer South Burlington loop.
The Ridership Efficiency TSM Versus TSM Busway
The TSM-busway scenario is more effective at attracting more riders primarily because it serves a
proposed park and ride facility to be located proximate to the existing UVM commuter lot behind the
Sheraton. Thus, the EM-busway concept would attract riders that are currently served by the CATMA
commuter lot service in addition to a small number of other commuters who would be attracted to the
park and ride facility.
Although the TSM-busway service would serve land near and behind the Staples Plaza, there currently
is very little land use in this area. University Mall has over 10 times the number of employees as work
at Staples Plaza. There currently are discussions for sizable increases in land use near (southerly of)
Staples Plaza. These potential land use changes are not implemented in the model and, hence, are not
reflected in the ridership estimates.
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The Effectiveness of Park and Ride Facilities

As part of the ridership forecasting effort, an analysis was conducted of how use of satellite park and
ride facilities would change with increased CBD daily (or long term) parking rates.
The analysis began with a phone survey of transportation professionals in 5 cities. Table 11 shows
average hourly, daily, and monthly parking rates for 5 selected cities, for both CBD and peripheral
parking lot locations. In addition to Burlington, the cities of Baltimore, St. Louis, Sacramento, and
Portland, OR, were contacted since each of these cities has a recently-established light rail system.
Table 11: Average CBD and Peripheral Lot Parking Rates, Selected Cities, 1995
Avg. Hourly
Rates

Avg. Daily
Rates

Avg. Monthly
Rates

City

Location

Burlington, VT

CBD
Peripheral

$0.50
na

$6.25
na

$61.75
na

Baltimore, MD

CBD
Peripheral

$2.00
na

$6.25
na

$95.75
na

St. Louis, MO

CBD
Peripheral

$1.00
$0.45

$5.50
$3.00

$56.50
$14.75

Sacramento, CA

CBD
Peripheral

$1.00
$0.50

$6.50
$4.00

$72.50
na

Portland, OR

CBD
Peripheral

$0.75
na

$7.50
na

$117.00
$62.50

*Source: Personal communications, 11/95.
Of the 5 cities analyzed, St. Louis has the least average parking costs and Portland has the highest
average parking costs. Burlington's parking costs are toward the lower end of the range.
We conducted a sensitivity test to develop an understanding of how increasing CBD daily parking rates
would motivate increased transit ridership. For this sensitivity test, we increased average daily parking
rates to $10 and made parking at peripheral lots free. Hourly parking rates were maintained at $0.50
per hour.
Increasing parking costs to this extent could result in an additional 340 - 380 transit trips per day
originating at park and ride lots, equivalent to 80,000 - 90,000 transit trips annually.
This type of parking cost policy would primarily affect work trips. Trips destined to the CBD for
shopping would not be affected since the short term parking costs would not have increased. Thus, the
overall effect of the policy would be to increase the "latent capacity" of the CBD arterials during the a.m.
and p.m. peak hours, increase the number of available parking spaces (which could be made available
for short term use), and increase transit ridership.
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According to Scott Johnstone, Burlington Director of Public Works, the City has been discussing the
possibility of having some of the CBD's larger employers to use peripheral park and ride facilities. This
type of "command and control" parking situation is similar to how CATMA operates its commuter lot
service. This policy would have a similar impact on Burlington as increasing daily parking rates: it
would increase a.m. and p.m. peak hour arterial roadway capacity and make available some number of
daily parking spaces which could then be allocated to hourly spaces if desired.

The Sheraton Park and Ride
The park and ride concept behind the Sheraton will not likely be a large attractor beyond the trips it
currently serves for UVM and the Medical Center students and employees. To the extent that future
transit services will serve this site, they can plan for an additional 90,000 annual ridership from this
source. There are two key reasons why this number of people currently use this facility. First, the
majority of trips destined to the park and ride facility are off-peak. Were these trips to be peak hour
trips it would introduce intense congestion, particularly at the Catamount Drive/Williston Rd.
intersection. This intersection currently operates at LOS D without a major peak hour park and ride
contribution. Second, as mentioned above, UVM operates the park and ride lot as a "command and
control" facility - students and employees purchase permits and are thus required to park there. It is
highly uncertain that a more free market operation of the facility would attract much more park and rise
use.

The Lockheed-Martin Park and Ride
The park and ride lot at the end of the Champlain Parkway (near the Lockheed plant) will attract only
a handful of commuters - likely no more than 50 per day and most likely around half that number. The
reason for this is that most commuters are over 3/4 of the way to their final destination by the time they
get to this lot. Most people will opt to stay in their cars and continue driving on. W i n g the p.m. peak
hour it is less than a 5 minute drive from Main Street to the Lockheed parking lot.
Induced Demand and Trip Chaining
Two aspects of ridership that are not considered in these estimates are so-called induced demand and
linked trips.
Induced demand is defined as trips not made prior to the existence of the LRT. Due to the convenience
created by the new transit opportunity new trips are made. Estimates in the literature indicate a
potential of as high as 30%' of core trips can be induced by a new transit facility.
Linked trips refer to shorter trips that are chained together in one longer trip. An example would be
a trip from work to a restaurant where a stop is made at the post office, and then at a hardware store,
along the way. At this point in time, there is no capability of estimating the chaining of trips with a
transportation network model2. Thus, while there is a good rationale that a transit alternative such as
LRT would encourage trip chaining, there is no model-based method for estimating this source of
demand.

"Traveler Response to Transportation System Changes." US DOT. 1984. Page 164.

*

"Travel Model Improvement Program, Conference Proceedings." US DOT. Aug. 14-17,1994. Page 30.
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The Effects of Projected Growth and Land Use Change in Chittenden County
Population in Chittenden County is projected to grow at 1.6% annually from 1993-1998, and then to
begin declining to an annual growth rate of 1.1% from 2003-2015. These growth rates ultimately
translate into trip rates, including transit trip rates. This partly explains the declining gains in transit
ridership in the 2005-2015 time period.
The other partial explanation for declining rates of increase in transit ridership in the 2005-2015 period
is that growth in the County during this time frame is projected to increase in suburbanization. This
leads to a more dispersed land use pattern and longer trips that will be, for the most part, autodependent.
The High Occupancy Vehicle Alternative
A set of model runs were conducted to assess whether a mode shift to the HOV lane would occur in
the 3 corridors in which it is contemplated. Table 12 provides an estimate of the number of p.m. peak
hour person trips that would shift from SOV to either a carpool or bus were the HOV facility to operate
in 1995.
Table 12: Estimated HOV Facility Usage, 3 Corridors, 1995 PM Peak Hour
Person-Trips
Shifted from SOV

Person-Trips Shifted
to Carpool

Person-Trips Shifted
to Bus

Main St./Williston Rd.

60 Trips

50

10

Pearl St./Colchester Ave.

30 Trips

20

10

Pine St.

<lo Trips

Corridor

The estimates in Table 12 are based on an average 15% travel time savings for each trip using the HOV
corridor.
The HOV alternative proposes 3 corridors in which HOV lanes would operate on the external lane in
the peak direction on a center, reversible lane during the a.m. and p.m. peak hours. The HOV concept
is primarily oriented to relieving congestion experienced on road segments. Hence, the HOV facility is
typically implemented on major limited access highways. The HOV concept as described in this study
is fundamentally different from the great majority of regions where an HOV lane is operating because
it is conceived to be operating on minor arterials with multiple intersections. It is also different because
the traffic volumes in the 3 corridors are very small relative to the typical volumes experienced in an
urban HOV situation. Average daily traffic on Main Street varies from 30,000 - 42,000. This compares
with 180,000 for I394 in the Minneapolis-St. Paul region and 190,000 on I93 in Boston.
There are very few places in all of Chittenden County where protracted road segment delays are
encountered. Most congestion experienced in the County is due to delays at intersections. Demand at
intersections such as Prospect and Main, Main St. in Winooski, or Dorset and Williston sometimes
exceeds the capacity of those intersections to move vehicles. Thus, very long delays can be experienced
at these intersections. The HOV facility, as proposed, would have no impact on the capacity of certain

Burlington Area Tri-Center Transit Study
Section 3 - Ridership Estimates
2/22/96
#23133

key intersections that are responsible for the congestion experienced in the CBD area. Thus, the HOV
concept is a solution that is mismatched to the problem of congestion in the Burlington CBD.
There is general agreement among transportation analysts that a minimum threshold travel time savings
must be gained by a proposed HOV facility in order to seriously consider its implementation3. This time
threshold is held to be a minimum of 10 minutes in certain heavily congested situations, but is usually
much higher than this. A key reason for this is that, ideally, an HOV facility will motivate people to
change their travel behavior by switching from a Single Occupant Vehicle to a carpool or bus. However,
a sigruficant amount of time is spent in forming a carpool and in waiting for a bus (and accessing the
final destination from the bus stop).
The time it takes to form a carpool (arrange with carpooling partners, pick them up and drop them off)
needs to be factored into the equation. Unless the travel time savings is substantially higher than the
SOV travel time less the time it takes toform the HOV mode (form a carpool or access and egress a bus),
it is not a competitive mode. ,
Table 13 shows the estimated average p.m. peak hour travel time for 1995 from the waterfront to the
terminus of the HOV facility for each of the 3 corridors.
Table 13: Estimated 1995 PM Peak Hour Travel Time from the Waterfront to the HOV Terminus, For
3 Corridors

HOV Corridor

Average 1995 PM Peak Hour Travel Time,
Waterfront to HOV Facility Terminus

Main Street/Williston Road

12 Minutes

-

-

Colchester Ave./Pearl Street
Pine Street

I

9 Minutes

I

7 Minutes

If we consider a 10 minute travel time savings as an absolute minimum savings necessary to consider
the HOV facility, then 2 of the 3 proposed facilities do not meet the threshold.
Were the HOV to be implemented, a number of complicated dynamics would conspire to limit its
effectiveness as a transportation system management tool:
Because the HOV lane would be used by buses, right-turning vehicles, and parking vehicles, this
use of the lane would often create delays within the HOV lane. In some cases, buses that are
stopped to board riders would hold up traffic. Single occupant vehicles that weave into the exterior
HOV lane in anticipation of making a right-hand turn would also cause some delay, as well as
create some enforcement problems. Parallel parkers would create a delay within the HOV lane as
well.

An individual's choice of routes is determined primarily by the origin-to-destination travel time.
To the extent that the HOV facility is successful in drawing traffic into HOV vehicles from SOV

"HOV Systems in a New Light." National Conference on High-Occupancy Vehicle Systems. June 1994.
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vehicles, a short term decrease in travel time along both the SOV and HOV segments of the corridor
would result. Over the longer term, however, the SOV lane would likely attract new traffic seeking
to exploit the faster travel times enabled by the migration of vehicles into the HOV lane, thus
negating one positive consequence of the HOV facility.
As currently outlined, some segments of the HOV facilities would take away an SOV travel lane
to create the HOV travel lane. Thus, all SOV traffic which heretofore had enjoyed the use of both
lanes, would be forced into one lane. This could create the type of congestion HOV facilities are
designed to correct, namely, segment-generated congestion.
For the Main Street and Colchester Ave. HOV segments, very challenging infrastructure issues
would combine to limit the effectiveness of the HOV facility:

- Main Street HOV Segment
The pinch point at Main and Prospect would necessitate a merging of the SOV and HOV
lanes in the block prior to the Main/Prospect intersection. This merging would be
confusing to drivers and also dangerous. It is our opinion that this is a fatal flaw of this
alternative in this corridor.
The pinch point effectively creates 2 distinct HOV segments - Waterfront to Prospect and
Prospect to Hinesburg Rd. The first segment enjoys relatively free flow speeds along Main
Street, placing into question the need for an HOV facility in the first place. The second
segment experience delays that are directly attributable to the signalized intersections at the
Jughandle (East/Speer and Williston), at Catamount Drive, and at Dorset. As mentioned
above, the HOV facility would have no impact on the delays created at these intersections.

- Colchester Avenue HOV Segment
This segment holds more hope for housing a workable HOV facility since there are
currently road segment delays on Colchester Avenue from East Avenue to the Winooski
River bridge. This particular road segment is a 2 lane street that receives traffic in both
directions from 4 lane streets. The HOV facility would create a new reversible lane on this
segment of Colchester Avenue that would greatly expand the capacity of the road to carry
traffic. The effect of this, however, would be to shift the current bottleneck to the Main
Street/Spring Street intersection in downtown Winooski.
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DRAFT METHODOLOGY REPORT: TRI-CENTER TRANSIT STUDY
1.0 IN'TRCIDUCTION AND PllRPOSE
In August, 1994, the Vermont Agency of Transportation authorized the Tri-Center Transit
Study for the purpose of improving the flow of people between, and reducing existing mc
congestion within, the 3 city centers of Burlington, South Burlington, and Winooski,
Vermont.
Figure 1 shows the Tri-Center area and the comdors linking the 3 cities. The area shown in
Figure 1 has been designated as the Regional Growth Center for Chinenden county1. The
designation as a Regional Growth Center does not carry with it specific zoning ordinances
or land use permits; rather, it is a planning tool that will help implement the land use
principles espoused by the County's residents through the Plan. W i h n all of Chinenden
County and, by extension, all of Vermont, the Chinenden County Regional Growth Center is
envisioned to be the area with the highest concentration of housing, commercial services,
employment opportunities, government uses, and basic infrastructure. The Regional Growth
Center offers services for the entire region and beyond.
The Regional Growth Center does experience its own set of transportation problems. As
shown in Figure 1, the Regional Growth Center contains 18 intersections currently rated at a
Level-of-Service D or worse2. Barring any transportation improvements in these comdors,
these congestion problems will certainly worsen over the next 20 years.
The Tri-Center Transit Study proposes 3 alternatives designed to address the transportation
problems created by the existing and future volumes of people and vehicles moving within
and between the 3 city centers. The Tri-Center Transit Study follows the Federal Transit
Administration Major Investment Study guidelines. This methodology report is written in
conformance with those guidelines as described in FTA's "Procedures and Technical
Methods for Transit Project Planning: Part I-The Major Capital Investment Planning
Process" (February, 1993).
The purpose of this report is to describe the components of the travel forecasting method
used to support a Major Investment Study undertaken by the Vermont Agency of
Transportation. The report serves the additional useful purpose in describing some key
assumptions that will be used throughout the study (e.g. population growth, employment
growth, base case allocation of land use).

l ~ h i t t e n d e nCounty Regional Plan. Chittenden County Regional Planning Commission. November,
1991.
.
'chittenden County Long Range Transportation Plan, January, 1995.
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Figure 1: Average Daily Traffic and Deficient Intersections Within the Chittenden County Regional Growth
Center
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This methodology report has the following parts:
1) Description of the Alternative Transit Improvements

i. Transportation System Management Alternative
ii. High Occupancy Vehicle Alternative
iii. Light Rail Transit Alternative
2) Description of the Chittenden County Transportation Model

i. Overview
ii. Trip Generation
iii. Trip Distribution
iv. Mode Split
v. Vehicle and Transit Assignment
3) Model Calibration and Validation
4) Methodological Approaches Associated with Each Alternative

5) Land Use and Projection Year Assumptions
Each section will discuss in detail the data sources and the approach to parameter
estimation used in constructing the model. Where applicable, we discuss how the approach
to travel demand estimation is consistent with, or deviates from, what are considered
desirable properties as discussed in FTA's "Procedures and Technical Methods for Transit
Project Planning: Part I-The Major Capital Investment Planning Process" (February, 1993).

2.0 DESCRIPTION OF THE ALTERNATIVE TRANSIT IMPROVEMENTS
2.1 THE TRANSPORTATION SYSTEM MANAGEMENT ALTERNATIVE

Transportation System Management usually involves improvements to existing transit
service. Service improvements include increasing frequency, expanding service to new areas
not currently served, and improving infrastructure and signage to the advantage of bus
service.
The central goal of the TSM alternative is to make the downtowns of the 3 cities Burlington, Winooski, and South Burlington - easier and quicker to access with modes of
transportation other than single occupant vehicle. The objective is to develop a means of
moving people efficiently between the 3 city centers. The Steering Committee overseeing
the conduct of this Major Investment Study has selected one TSM alternative among 5
options for detailed study. This alternative is shown in Figure 2.
This alternative envisions an expanded bus service on College Street serving the waterfront
to MCHV with 5 minute headways. To this main trunk line is added a southward extension
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Figure 2: The Transportation System Management Alternative
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down Battery and Pine (the Champlain Parkway alternative) to the Lockheed Martin plant,
which would serve as a park and ride facility. The Burlington-CBD w n k line extends from
College to Colchester Ave. using Williams to connect on the outbound trip and North
Prospect to connect on the inbound trip.
The legs serving Wiooski and South Burlington will run on 10 minute headways. The
Colchester Avenue route to Winooski would terminate at the Champlain Mill. The nexus for
the Winooski and South Burlington legs of the service would be off of Colchester Ave. at the
Medical Center Hospital of Vermont. Trips between Winooski and South Burlington would
transfer buses at this point.
The South Burhgton leg of the service would have 2 routing alternatives. The first extends
through the Medical Center and UVM dormitory area, down a re-aligned Beaumont Drive
to Williston Rd. This alternative then continues easterly down Williston Rd., crossing the
bridge across 189, turns south on Dorset serving University Mall and Corporate Way. This
alternative loops through to Williston Rd. via Ivfidas Way and returns to MCHV via East
Avenue from Williston Rd. The second alternative extends .through the Medical Center to
Camgan Drive continuing across East Avenue to serve the commuter lot behind the
Sheraton. It then continues across Williston Rd. to Staples Plaza, sen-es future land use
behind the plaza, and then continues to University Mall on a new bridge across 189. This
alternative then traces the same loop as the first alternative - through Corporate Way to
Midas Ave. to Williston Rd.
The fare for this service will be $1.00. This proposed TSM alternative will be an addition to
existing CCTA service, and will substitute for the existing College Street shuttle. It is assumed
that no free fares will be offered on the existing College Shuttle route.
Implementing t h s alternative affects the majority of CCTA's other routes. This alternative
envisions a College Street location as the primary transfer point for CCTA, thus
necessitating a move from the current Cherry Street Terminal. Current routes would be
restructured to connect along College Street bem-een St. Paul Street and Winooski Avenue.
Table 1 shows the fare and headway assumptions for each CCTA route, for each forecast
year scenario.
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Table 1: TSM and CCTA Route Fare and Headway Assumptions, by Year

1

PM Peak Hour
Route Fare*
PMHeadwa
Peak Hyour
Headway
Fare
TSM $1 .OO 5-10 minutes
$1 .OO 5-10 minutes
LIMall/Airport $1 .OO 30 minutes
$1 .OO 15 minutes
Essex $1 .OO 30 minutes
$1 .OO 15 minutes
Ledqewood/Lakeside $1.OO 30 minutes
$1 .OO 15 minutes
LakesideIS. Meadows $1 .OO 30 minutes
$1 .OO 15 minutes
North Avenue $1.OO 30 minutes
$1 .OO 15 minutes
NorthISouth Circulator $1 .OO 30 minutes
$1.OO 10 minutes
ShelburneISouth End $1.OO 30 minutes
$1.OO 15 minutes
RiversideNinooski $1 .OO 30 minutes
$1.OO 15 minutes
College St. Shuttle Free
10 minutes
Free 10 minutes
*Note: CCTA is currently recommending a fare increase from $0.75 to $1.00.

I

Fare
$1.25
$1.25
$1.25
$1.25
$1.25
$1.25
$1.25
$1.25
$1.25
Free

PM Peak Hour
Headway
5-10 minutes
10 minutes
10 minutes
10 minutes
10 minutes
10 minutes
10 minutes
15 minutes
15 minutes
10 minutes

2.2 THE HIGH OCCUPANCY VEHICLE ALTERNATIVE

High Occupancy Vehicle strategies are designed to significantly improve travel times for
vehicles containing at least 2 or more occupants, including buses and carpools. Soundlydesigned HOV facilities have the advantage of being reliable due to the preference given
HOV facilities over conventional mixed flow situations that give rise to congestion and
delays.
Eleven HOV alternatives were initially recommended, of which one was selected for detailed
study. All HOV alternatives involved parts of the following facilities:
1) Conversion of mo-way roadways to one-way pairs;
2) Dedication of a bus-only lane running with mixed traffic;

3) Dedication of a bus-only lane running contra-flow to mixed traffic;

4) Bus/Carpool-only lane running with mixed traffic; and,
5 ) Bus/Carpool-only lane running contra-flow to mixed traffic.
The Steering Committee selected the HOV alternative shown in Figure 3. This system
involves a dedicated bus/carpool-only lane operating on Main St.Nilliston Rd., Pearl
St./Colchester Ave, and within the Champlain Parkway/Southem C o ~ e c t o area.
r
The
dedicated lane would be the outer lane in the westerly (inbound) direction during the a.m.
peak hour, and the outer lane in the easterly (outbound) direction during the p.m. peak
hour. Mixed traffic would run in the remaining inner lane, and use the outer lane only to
access driveways and parking spaces, and to make right turns.
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Figure 3: The High Occupancy Vehicle Alternative
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On Main Street between Willard and Prospect no dedicated HOV lane would be possible
due to right-of-way constraints. Thus HOV and mixed traffic would occur within this stretch
creating, in effect, 2 distinct HOV segments on Main Street: one west of Willard and a
second east of Prospect. For portions of Colchester, particularly near the graveyard, some
spot widening will be necessary to accommodate this altemative.
On Pearl St., the inner lane would be reversible between Battery and Champlain. From
Champlain to Winooski, two lanes of flow would be maintained in the non-peak direction
and the outermost lane in the peak direction would be an HOV lane accompanied by a
mixed flow lane. From Winooski Ave. to the Winooski River bridge the inner lane would be
reversible during peak hours.
2.3 THE LIGHT RAIL TRANSIT ALTERNATIVE

The light rail transit alternative will follow the same route as the TSM alternative within the
Burlington CBD. Under this altemative, College Street would become a transit mall, with
through-travel by automobiles prohibited. The proposed LRT alternative is shown in Figure
4.
There are 2 possible routes for the LRT from College and Prospect. First, the LRT could head
north on Prospect on right of way currently occupied by the western edge of the UVM
Green. The line would proceed north to Colchester Avenue, where it would turn east, still
aligned upon the Green portion of its right of way. From this point, the LRT would continue
into the Medical Center complex. Near this point will be the nexus with the Winooski and
South Burlington lines.
The second possible route for the LRT from Prospect would be to route the LRT from
College Street east of Prospect Street behmd the Waterman building. From this point the
LRT would enter a tunnel just west of Prospect and head east under the Green. It would reemerge from the tunnel east of University Place behind the first line of buildings. The LRT
continues to the MCHV complex to intersect with the Winooslu and South Burlington legs as
described above.
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Figure 4: The Light Rail Transit Alternative
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The following 26 stations are specified for this alternative (25 if the tunnel alternative is
selected):
A Lakeside Avenue at the Martin Lockheed plant (park and ride lot);

A At Pine Street and Howard (optional);
A Union Station;

A Champlain and College;
A On College, mid-block between Pine and St. Paul;
A On College and Church;

A On College, mid-block between Winooski and Union;
A On College and Willard;
A On College and Prospect, west of Prospect (or, if tunnel, at the Waterman

building);
A On Prospect and Pearl St. (if no tunnel);
A At MCW near museum on Colchester Avenue (or, if tunnel, more central to

MCHV);
A For the Winooski segment:
A

On Colchester Ave. near East Ave.;

A

On Colchester Ave. by the entrance to Centennial Field;

A

On Colchester Ave. by Chase Mill, immediately before the Winooski River;

A

On Main St. in Winooski (Colchester Ave.) at East Allen.;

A For the South Burlington Segment:
A

South of MCHV and proximate to UVM dormitories;

A

On the northwest comer of Carrigan and Beaumont;

A

On the roadway proximate to the commuter lot, behind the Sheraton;

A

At Staples Plaza;

A

On land behind Staples Plaza;

A

On the boundary between Howard Johnsons and University Mall;

A

On Dorset St. and Corporate Way;

A

At the South Burlington City Center;

A

On Midas Rd. just south of Williston Rd.;

A

On Williston Rd. near Mary St. (serving the Ramada

A

On Dorset St. just prior to closing the loop back to Burlington.

Inn and the Econolodge);

Drafi Methodology Report: Tri-Center Transit Study
September 1995

Resource Systems Group. Inc.
page 11

For ridership estimation purposes, the following sub-alternatives will be analyzed:
Option 1: LRT service from the Waterfont to the HiWMedical Center along
College Street, via Prospect Street to Pearl (or, as an alternative along College
to Prospect, then to MCHV via a tunnel underneath the green and University
Place, extending above ground within the Medical Center complex). The 2
routes to MCHV will not be analyzed separately. It is assumed that the marginal
travel time savings afforded by the tunnel option will affect ridership only
marginally since the Hill area will be well-served by station stops in either
alternative;
Option 2: Option 1 service plus an extension from MCHV to University Mall,
via the commuter lot, Staples Plaza, and a dedicated right-of-way bridge across
189;
Option 3: Option 1 and Option 2 service plus an extension loop from
University Mall, continuing via City Center, Midas Way, Wiiston Road, Dorset
Street, and returning to University Mall;
Option 4: Option 1 service continuing to Champlain Mill via Colchester
Avenue (no South Burlington service);
Option 5: Full system operation including Option 1 with extensions to South
Burlington and Champlain Mill in Winooski.

2.4 SHELBURNE ROAD COMMUTER RAIL

The State of Vermont has included within its 1995 State Transportation Improvement Plan
(STIP) funding for implementing a 13 mile commuter rail line extending from Charlotte to
the Burlington waterfront. This service is expected to begin in 1996 during the
reconstruction of the Shelburne Road in South Burlington and Shelburne. For all 3
alternatives and the base case, it will be assumed that this service is in place. There is a
linkage between the commuter rail and the LRT and TSM alternatives within the waterfront
area. Within this area (near the intersection of College Street and Battery, intermodal
connections would be possible. It is not anticipated that this type of transit transfer will be a
significant source of ridership for either alternative due to the normal time penalties
associated with switching modes.
All three alternatives are implemented within a transportation simulation model
constructed by Resource Systems Group for the Chittenden County Metropolitan Planning
Organization in 1993. The next section describes the simulation model, and following
sections
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3.0 THE CHITrENDEN COUNTY TRANSPORTATION DEMAND MODEL
3.1 OVERVIEW OF THE ZONE AND NETWORK

The Chittenden County Transportation Model ("the model") was developed by Resource
Systems Group for the Chittenden County Metropolitan Planning Organization (CCMPO) in
1993 as part of the CCMPO's effort to improve its travel demand forecasting capabilities
under the direction of ISTEA.
The model encompasses the entirety of Chittenden County and its 18 member
municipalities with an internal zone structure of 299 zones. Of these, 81 zones are in
Burlington, 71 are in South Burlington, and 4 are in Winooski. The zone structure is
relatively detailed for a region of this size, with an estimated 1995 population of 140,000.
There are 16 external zones to the model.
Transportation network models are divided into nodes and links. Nodes are intersections or
places where traffic enters onto roads. Links are segments of roads; a road consists of several
links. There are approximately 1200 nodes and 1600 links in the model network. The model
includes all arterials and significant collectors in the County.
Each node is classified according to the type of intersection it represents. Thls means that
the model depicts the geometry of the intersection (number of lanes, permitted movements
-through intersections), the capacity of the intersection (vehicles per hour at Level of Service
El, and type of control experienced at that intersection (signalized, coordinated signal,
yield, stop, etc.). Each link is classified according to the functional class of the road it
represents, depicting the appropriate speed, capacity, length, direction, and lane
configuration.
3.2 THE FOUR STEP TRAVEL DEMAND PROCESS

System-wide transportation planning models are generally based on a four-step modeling
process: trip generation, trip distribution, mode split, and trip assignment1. In the
Chittenden County Transportation Model, we have added a land use allocation module
before trip generation, creating a five-step modeling process. The addition of the Land Use
Allocation Model enables development of consistent and realistic transportation forecasts
in transportation planning. It also facilitates the analysis of transportation system effects on
land use changes.
An overview of the model system is shown in Figure 5. Trip generation uses land use activity
data to calculate trip ends at each of the 299 internal Transportation Analysis Zones (TAZs).
These trip ends are paired into origins and destinations in the distribution module. In the
mode split module, a mode of travel is selected for each trip. The routes these trips take

l~osslau,k t h u r B., Amin B. Hassam, Maurice M. Carter, and George V. Wickstrom. Quick Response
Urban Trace1 Estimation Techniq~lesand Transfercable Parameters: User's Guide, Transportation
Research Board, National Cooperative Highway Research Program. Report 187. Washington, DC 1978.
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over the highway network is determined in the assignment module (trips are assigned to the
network). Based on accessibility, as measured in part by travel times. the next time peri~d's
land use is allocated. The land use increment adds to the existing land use, forming the
basis for trip generation.
Figure 5: Model Structure Overview
Trip

Generation

Mode
Choice

Distribution

Assignment

A
Land Use
Allocation
Figure 5 shows an important feedback loop in which accessibility, as determined by the
zone-to-zone travel times estimated in the assignment module, affects land use allocation.
Land use allocation, in turn, works through the 4 step process to further affect accessibility.
The integrated model has another important feedback loop that has been added in Figure 6.
Accessibility is an important determinant of trip distribution and mode split in addition to
land use allocation. Accessibility is based on travel time which is calculated from the
assignment module. We iterate these three modules in order to converge on zone-to-zone
travel times that accurately reflect those travel times upon which the key travel decisions are
based.
Figure 6: Feedback in the Model Structure.

Iteration Loop
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Generation
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Time Step Loop

Land Use
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The iteration loop in Figure 6 is accomplished within a simulation year, because distribution
and mode split for many trips can adjust quickly to changes in service levels. Land use
allocation adjusts much more slowly. and therefore the land use allocation module allocates
land use for the next time period based on accessibility in the previous time period. The
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model can be run with any period of time step, but a 5 year time step is considered
reasonable.
The three modules that use accessibility are based on a single logit model utility
formulation. Transit improvements will cause more transit ridershp (mode split), but they
will also encourage people to travel to areas served by transit (distribution), and encourage
development in areas served by transit (land use allocation).
All data collected to estimate the model represent the 1993 base year, and we have
equipped the model with forecasting capabilities using population and employment
forecasts developed specifically for Chittenden County. For the Major Investment Study, the
base year will be 1995, with forecast years of 2005 and 2015.
3.3 TRIP GENERATION

The trip generation module converts land use data to trip ends. A single trip end represents
either an origin or a destination for one person over the age of 15 in the specified time
period.
Trip generation is calculated by multiplying land use totals (number of dwelling units,
amount and types of employment) in a TAZ times regional trip generation coefficients.
Separate trip generation estimates were developed for each of five trip types:
1) home-to-work,

2) work-to-home,
3) home-to-nonwork,

4) nonwork-to-home, and
5 ) nonhome-based.

Each trip has two trip ends-an oiigin or starting zone, and a destination or ending zone.
Therefore, estimates are made for each of ten diierent trip end types (an origin and
destination end for each of the five trip types listed above).
Trip ends also can be categorized as "productionsn and "attractions." Production ends
occur at the trip maker's residence. This methodology assumes that people, not buildings,
make trips. The number of people is much more closely tied to housing than to other land
use; therefore the number of productions is set based on the number of housing units. For
nonhome-based trips, where the residence is typically not on either end of the trip,
productions are calculated based on the predilections of households to make these types of
trips in the P.M.peak hour.
Attraction ends are nonhome land uses including workplaces, shops, and schools. The total
number of attractions for each trip type is set equal to the total number of productions. If
productions and attractions are out of balance, the attractions must compete with each
other b r trip ends.
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In addition to the five types of trips, there are also four categories of trips, determined by
whether the origins and destinations are within the 299 internal zones within Chlttenden
County. The trip categories are: internal-to-internal trips, internal-to-external trips, externalto-internal trips, and external-to-external trips.
Data Sources

Input values for the trip generation module have been collected at the Transportation
Analysis Zone (TAZ) level, and include:
housing units by type (single family, multi-family)
hotel/motel units
resident students living in group quarters
employment by category.
We have acquired external sources of these data for the base year, 1993. For future years,
regional growth totals for housing and employment are allocated to the TAZ level by the
Land Use Allocation Model.
Housing Data

Housing data were collected at the municipal level through the acquisition of electronic
property databases from each municipality in the County. The estimates of households
derived from these data are shown in Table 2, which also shows how these 1993 estimates
compare with data for occupied housing from the 1990 Census.
We distributed housing unit numbers among the 299 Transportation Analysis Zone through
an electronic address matching process. This process utilized the Map/Info software package
and a Census Tiger file for Chittenden County. The Transportation knalysis Zones, which
had been digitized into the CCRPC Geographic Information System, were electronically
applied to the Census Tiger file. This enabled the designation of a TAZ number for any
address that geographically fell within the address limits indicated by the TAZ overlay. The
Census Tiger file was updated through field work designed to make street naming consistent
with the street names listed within the municipal databases. Over 90% matching was
eventually achleved through this process. The remaining unmatched 10% of all addresses
were distributed to all the TAZs in a municipality in proportion to the distribution of the
matched addresses.
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Table 2: Estimates of Housing Used for Trip Generation, Comparison with 1990 Census Data on Occupied Housing

TOTAL]

48,856

47.077

Hotel/Motel Units

HoteVmotel units contribute to trip productions and are considered a productioh site. The
number of trip productions is based on the estimated number of employees. We identified
moteVhotel units from a Dun & Bradstreet database that provided SIC codes and employee
numbers for each employer. For the time that visitors are in the area, the motel/hotel is
their base and serves as the "home" end of their trips. It is assumed that there are the
equivalent of 5 households per employee for the purpose of estimating trip generation, and
that their trip makkg characteristics are the same as resident households.
The source for HoteVMotel units generation rates is based on data w e acquired from Dun &
Bradstreet for hotel/motel employees in the Seacoast area of New Hampshire. The Seacoast
area of New Hampshire we modeled was of similar population and employment size to
Chittenden County. We matched employment with room counts and average vacancy rates
to develop the estimate of 5 households per hotel/motel employee. We assume that these
motel "households" most closely resemble a household from a multi-family structure since
it tends to be smaller and will likely have just one automobile associated with it.
Student Population

,'

Resident students are also represented in the Trip Generation module. There have been no
recent studies of the trip-making behavior of students. It is assumed that students living in
dormitories make non-work trips at a rate of .24 trips per student per P.M. peak hour. Data
on the student population were acquired from the 1990 Census of Group Housing and is
estimated to number 5,587 students. Student numbers were allocated to TAZs based on the
location of dormitories for the 4 college institutions: University of Vermont, St. Michaels,
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Champlain College, and Trinity College. Students living off campus are modeled identically
to the general population.
Employment

To acquire 1993 estimates of employment in Chinenden County, we purchased a Dun Pr
Bradstreet employer database. Dun & Bradstreet maintains a national database of
employers and collects information such as address, phone number, number of employees,
and SIC code of business. The Dun & Bradstreet data were verified through a telephone
interview sampling process, and revised accordingly.
Table 3 shows the Dun & Bradstreet data compiled for each municipality and compares it
to the estimate provided by the State of Vermont Department of Employment and Training.
Table 3: Final Employment Totals (Dun & Bradstreet), for CCRPC ISTEA Project, 1993

The Dun & Bradstreet database has a higher total estimate of employment than the State of
Vermont since the Vermont data refer to employees in firms subject to the Vermont
Unemployment Compensation Law or to the Federal Unemployment Compensation Law.
Not included in these categories are the following types of employment: self-employed,
unincorporated firms' owners, elected officials, employees of non-profit charitable
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organizations, and farm workers. From h s analysis, it is estimated that 5.4% of total
employment in Chittenden County is not covered by some form of unemployment
insurance.
We subjected the employment data to the address matching process described above for
housing in order to allocate employees to Transportation Analysis Zones. Around 90% of
the database records were successfully matched. As with housing, unmatched records were
distributed in proportion to the existing geo-located employment.
For the purposes of the Trip Generation module, all employment was classified into 6
employment categories using SIC code designations: low commercial, high commercial,
retail, industrial, institutional, and hotel/motel.
Parameter Estimation

Trip generation parameter estimation involves estimating both ends of any trip, by trip
type: the production end and the attraction end. The end product is a so-called "Origin and
Destination" file that estimates total person trip ends, by trip purpose, originating in, and
destined for, each TAZ in the County. The pairing of these trip ends, forming complete
trips, occurs in the Trip Distribution step of the process.
Trip Productions

Estimating TAZ-level trip productions utilizes the following process:
1. Regression analysis using data from a 1989 Chittenden County trip diary survey
conducted by Resource Systems Group. The dependent variables of the
regression analysis were P.M. trips per household, by trip type. The independent
variables for predicting trip productions are:

a) number of people per household greater than 15 years old (Adults/HH);
b) number of people per household less than or equal to 15 years of age
(Juniors/HH);
C) proportion of households owning 1 automobile (1 Auto, dummy
variable);

d) proportion of households owning 2 automobiles (2 Autos, dummy
variable);
el proportion of households owning 3 or more automobiles (3+ Autos,
dummy variable).l

' ~ o t e :A second trip generation regression model was estimated using median household income as
independent variables. This regression model was a poor predictor of trip generation and was
subsequently rejected in favor of the auto ownership model.
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2.

To arrive at trip production rates for individual TAZs we needed to make TAZlevel estimates for each of the independent variables listed above. We obtained
estimates of Adults per Household and Juniors per Household, as well as
estimates of the proportions of auto ownership from 1990 Census Tract
information (STF-3A). These Tract-specific averages were then applied to the
TAZs corresponding to the particular Census Tract, utilizing a Census TractITAZ
correspondence table.

Table 4 shows the coefficients used as a basis for estimating trip productions.
Table 4: Regression Coefficients Used to Estimate Afternoon Peak Hour Trip Production Rates (Person Trips Age
15 and Over)

Trip Type

Home-to-work
Work-to-home
Home-to-nonwork
Nonwork-to-home
Nonhorne-Based
Total

AdultsIHH
0.00298
0.02835
0.01 193
0.1 0892
0.1 8363
0.33579

JuniorsIHH
0.00000
0.01551
0.00267
0.031 25
0.00658
0.05600

1 Auto
0.00365
0.15278
0.1 0361
0.09460
0.18571
0.54035

2 Autos
0.01 860
0.31 891
0.21 260
0.09346
0.08357
0.7271 4

3+ Autos
0.00229
0.51 680
0.26629
0.071 19
0.04799
0.90455

The coefficients in Table 4 indicate that each household produces .33579 trips per adult,
.05600 trips per junior, and additional trips based on the auto ownership characteristics of
the household., during the p.m. peak hour.
The TAZ-level estimates of the independent variables-Adults/Household; Juniors
/Household; Auto Ownershp Probability-were then multiplied by the coefficients shown in
Table 4 to arrive at TAZ-specific trip production rates (person trips per household).
Production trips include the home ends of the home-to-work and home-to-nonwork trips
(origins), and the home ends of the work-to-home and nonwork-to-home trips
(destinations). The other ends of these four trip types are attraction ends. Attraction ends
are most commonly at nonresidential locations, but residential land use serves as a minor
attraction as well. For example, if one leaves their own house to visit a friend, their own
house is a production end, and their friend's house is an attraction end for that trip.
The fifth trip type, nonhome-based, is different. Neither trip end is at one's home, so there
is no production end. However, the number of nonhome-based trips is based on housing.
The coefficients in Table 4 determine the number of nonhome-based trips. However, both
trip ends are calculated as attraction ends.
Special Generators

No special consideration was made so-called special generators. The approach to estimating
productions and attractions described above captures the key trip making behaviors
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associated with a full range of land use types in Chittenden County h e . residences, and
employment structures such as industrial, commercial, retail, institutional, etc.).
The model is a p.m. peak hour model. Some special generators in the County may have
special generation characteristics during other times of day (such as UVM) or during
variable times of year (such as the waterfront). The "Best practicesn1 manual is silent on the
issue of Special Generators in its Trip Generation section.
Another reason to avoid special generators in the modeling process is that they create the
need to re-estimate their effects during forecast runs. The assumptions that go into
estimating future trip generation of these special land uses tend to confuse the forecasting
process, and the estimation gets more and more hypothetical. The forecasting process used
with the Chittenden County model does not require any manual intervention at a forecast
year in order to make hypothetical adjustments; rather, forecasting is based wholly on the
main demographic variables of population and employment. These two factors receive the
greatest amount of attention and scrutiny in forecasting studies and, hence, warrant the
greatest confidence in model building.
Trip Attractions

Regression analyses were also performed on the 1989 Chittenden County household survey
data to calculate coefficients for the attraction trip ends. These regressions did not yield
reasonable trip attraction rates due to a combination of factors including the changed zone
structure berween the 1989 model and the 1993 model. Thus, the trip attraction rates we use
are adapted from those estimated from a previous network modeling effort for the Seacoast
area of New Hampshire. The rationale for this is that both regions e-xhibit mature,
diversified economies with comparable mixes of employment between the retail,
institutional, industrial, and commercial sectors.
We performed regression analyses with each attraction trip end type set as the dependent
variable, and with employment categories set as the dependent variables. The set of
estimated coefficients are given in Table 5.

l"A Manual of Regional Transportation Modeling Practice for Air Quality Analysis"; Greg Harvey and
Elizabeth Deakin. National Associate of Regional Councils. July 1993.
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Table 5: Base Afternoon Peak Hour Trip Attraction Rates (Person Trips Age 15 and Over) Estimated from
Household S u ~ e Data
y

Trip End Type

Home-to-work dests
Work-to-home origins
Hometo-nonwork dests
Nonwork-to-home oriqs
Nonhome-Based dests
Nonhome-Based origs
Total Person Trips per Employee

Retail
0.0442
0.1 081
0.2983
0.381 7
0.2790
0.3498
1.461 1

Employment Category
Low
Institutional Industrial Commercial
0.0242
0.1 920
0.0836
0.1 612
0.1 553
0.0724 1
0.6887

1

0.0000
0.0838
0.0000
0.0409
0.0704
0.0000
0.1 951

High

Commercial

0.0000
0.251 8
0.0697
0.0622
0.271 4
0.31 70
0.9721

0.0000
0.0901
0.1 170
0.3181
0.2325
0.3545
1.1122

The rates shown in Table 5 are in the units of person trips per employee. Thus, for the PM
peak hour, there are 1.4611 trips per retail employee.
It is common practice in transportation network modeling to balance attractions to
productions and we follow this practice. The rationale is that productions are more
fundamental. More occupied housing will produce more trips; more retail space may simply
draw customers from other retail space. Nominal rates of attractions at housing locations
are also included.
The discussion above addresses how trips with both origins and destinations within the
study area are calculated. These are called internal-to-internal trips. A trip that has one
origin or destination outside of Chittenden County is considered an external-internal or
internal-external trip. To assist in estimating these types of trips, counts are taken at
selected roads at the boundary of the County. These roads are termed external load links.
Trips from outside the network are loaded into the network through these links. External-toExternal trips are also added to the network afcer the mode choice module.
Based on the above data analysis, there were an estimated 72,238 P.M. peak hour person
trips in Chinenden County for the 1993 design hour. These are broken out into the 5 trip
types as shown in Table 6.
Table 6: Estimated P.M. Peak Hour Person Trips by Trip Type for Chittenden County, 1993

Trip Type

Home-to-Work
Work-to-Home
Home-to-Nonwork
Nonwork-to-Home
Nonhome-Based
Total

Number of Trips
854
17,751
10,432
19,137
24,064
72,238

% of Total
1.2%
24.6%
14.4%
26.5%
33.3%
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Future Inputs

Future housing and employment values are based on regional housing and employment
projections, and are allocated to individual TAZs by the land use allocation module.
For future-year runs of the network model, the rates of growth for e-xternal traffic must be
estimated. Table 7 shows the external traffic growth rates assumed.for future runs of the
network model. These are derived from the Vermont Agency of Transportation study
"Automobile Traffic Recorder Grouping Study and Regression Analysis: Based on 1992
Traffic Data (June, 1993). For external-to-external traffic, the growth rates are taken from the
VAOT projections for Interstate traffic (Class A). For external-to-internal and internal-toexternal traff~cthe growth rates are taken from Class B roadways, which most closely
resemble Routes 2 and 7.
Table 7: Annual Growth Rates for External Traffic in Chittenden County, 1993-2013

Time Period
1993-1 998
1998-2003
2003-2008
2008-201 3

External-to-External
2.7%
2.3%
2.1 %
1.9%

External-to-Internal
Internal-to-External
2.3%
1.9%
1.9%
1..6%

For future runs, it is assumed that there are no changes to the student population housed in
group quarters from the totals gathered for 1993.
3.4 TRIP DISTRIBUTION

Trip distribution is the pairing of origins and destinations to form complete trips using a
gravity model. The concept underlying a gravity model is that trip end locations that are
closer together will exhibit a stronger attraction than those that are farther apart. Therefore,
the distribution of trip lengths will include more shorter trips and fewer longer trips than if
trips were made randomly. Countering this tendency is the fact that there are a greater
number of destinations the further one travels.
We have developed a custom logit distribution module. The logit-based distribution module
uses the same utility calculations as the mode split module. Use of the logit-based
distribution module provides a higher level of internal model consistency. It also more
accurately portrays the impacts of improved transit service. Trip distribution is based on the
utilities for all modes, rather than on auto travel time alone. Therefore, the logit-based
distribution module will re-distribute trips given improved transit service.
The functional form of the distribution model is shown in Figure 7. This function is applied
separately for each of five trip types: home-to-work, work-to-home, home-to-nonwork,
nonwork-to-home, and nonhome-based.
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Figure 7: Trip Distribution Equation

where:
Tij = Trips from zone i to zone j,
Aj = Attractions at zone j,
Pi = Productions at zone i, and
Fij = Friction factor
Application of the equation gives a fust estimation of trip distribution. At this stage, there
are the correct number of production trip ends for each zone, but the attraction trip ends
are not necessarily correct. The trip distribution module iterates by adjusting the relative
attractiveness of zones until all attraction trip ends are satisfied for all zones.
Data Sources

Trip length distributions by trip type were developed from a 1989 household trip diary
survey data. Generalized utility functions were developed using data from other regions.
The logit-based gravity module fits the household survey data reasonably well. Graphical
comparisons of the model-predicted trip length distribution and the survey trip distribution
by trip type are presented in Figures 8, 9, and 10. These graphs also include the calculated
friction factor distributions. As can be seen, the friction factor curve is least steep for homebased work trips, and most steep for home-based nonwork trips.
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Figure 8: Estimated and Surveyed Trip Length Distribution and Friction Factors
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Figure 10: Estimated and Surveyed Trip Length Distribution and Friction Factors -Nonhome-Based Trips

m

$

2c

--FFact

.-

z,

s
.r(

4
'.

0
&

z

5

Z

Trip length (2 minute intervals)

3.5 MODE SPLIT

The CCRPC network model uses a "post-distribution" mode split modeling approach,
estimating mode split for each origin-destination pair, after the trip distribution module is
run. In the current model we use a nested multinomial logit-form mode split model to
estimate the split among 4 modes: auto drive alone, carpool, walkbike, and bus. We have
estimated another model from the same data set that includes a fixed rail mode since both
LRT and commuter rail are under active consideration in Chittenden County at this time.
The fixed guideway rail mode will be integrated into the mode split model for estimating
ridership for the LRT alternative.
Data Sources

The mode split model is derived entirely from data collected in Chittenden County with
Interactive Video Interview Stations (IVIS). IVIS is an advanced computer-based survey
instrument using a touch-screen monitor with full-color graphics, digitized photographs,
video segments and digitized voice to guide respondents through a self-administered
questionnaire. The questionnaire can be dynamically adapted to each individual
respondent.
IVIS was originally developed by Resource Systems Group for complex travel survey
applications involving new modes of transportation or new travel options. These
applications require that information about the new mode be presented using text and
graphics and that the service description be adapted to the respondents' actual travel
context.

Draft Methodology Report: Tri-Center Transit Study
September 1995

Resource Systems Group, Inc.
page 26

IVIS is built on a modem multimedia microcomputer platform. Sophisticated control
software is used to integrate video, computational and input/output tasks for the survey. The
system is programmed using object-oriented multimedia software which allows complex
branchmg and logic w i h n the questionnaire.
The system has the capability of providing detailed information about choice alternatives,
and the control software can adapt stated preference or conjoint choice experiments
around previous responses. All responses are screened for consistency on input and stored
on both hard and floppy disks in a format that allows statistical analyses directly from these
files.
Parameter Estimation

We used M S to directly estimate mode choice models using mixed stated preference and
revealed preference observations. The Chittenden County M S effort involved travel surveys
structured using the general principles of Direct Utility Assessment (DUA). DUA is a
methodological extension of conjoint analysis which allows stated preference responses to
be used directly in estimating logit-form choice models.
Recent research has described techniques for integrating the two types of data in a single
model estimation process. These approaches provide consistent, properly scaled estimates
of coefficients of both generic and alternative-specific coefficients.
The IVIS-based approach uses a nested, tree structure multinomial logit model with smted
preference alternatives represented in a lower branch of the tree. Models are estimated with
revealed preference and stated preference data separately and combined to identify stated
preference scaling factors. We estimated mode split parameters from the M S data using the
ALOGIT statistical package. The mode share equation constants were adjusted so that mode
shares reproduced those of the study area.
The independent variables used in estimating the mode split model are: in-vehicle travel
time (including walkbike time for the walkhike mode); cost (including transit fares, parking
costs, tolls, and perceived costs of driving for the auto modes); headway; and income.
Headway is a composite concept including both frequency and wait time (out of vehicle
time for transit).
Mode-Specific Utility Functions

Separate work trip and nonwork trip utility functions were estimated as nested logit models.
The utility functions and parameter definitions for the work trip model are given below.
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Work Trips

- 0.0638 TrTime - 0.0112 Cost/LN(Income)
Vpool = - 1.5000 - 0.0638 TrTime - 0.0112 Cost/LN(Income)
Vwb = - 2.0966 -0.0204 Walk-Bike Time
Vbus = - 4.0000 - 0.0638 TrTime - 0.0112 Cost/LN(Income) - 0.0305 * Hdwy
V,d = - 4.0000 - 0.0638 TrTime - 0.0112 Cost/LN(Income) - 0.0305 * Hdwy
Vauto =

eA 0.5831
=

Table 8 describes the variables used in the utility equations.
Table 8: Utility Equation Variable Descriptions

'

Units Description: modes
Variable
TrTime Minutes Total in-vehicle travel time: ALL (in non-work model walvbike mode has different
coefficient)
Hdwy Minutes Transit vehicle headway: BUS
Cost/lnc $11 0 0 0 Out-of-pocket travel costs (cents) divided by the natural logarithm of household income in
1,000s of $: ALL
$
Nested model structural parameter for autolcarpool
OA
For auto and pool modes, time and cost are not available directly from TModel2. TModel2
saves a "travel time matrix" which is actually a weighted average of travel time in minutes
and travel distance in miles. The weighting used in the Chinenden County Transportation
Model is 90% time and 10% distance. Based on the weighting and average travel speeds,
auto time in minutes is estimated as equal to 110% of the weighted time and distance, and
auto distance is estimated as equal to 55% of the weighted time and distance.
The non-work model utility equations and parameters are given below.
Non-Work Trips

- 0.0224 * TrTime - 0.0023 Cost/Inc
Vpool = - 1.000 - 0.0224 TrTirne - 0.0023 * Cost/Inc - 0.4599
Vwb = - 0.2310 -0.0606 TrTime
Vbus = - 3.6488 - 0.0224 TrTime - 0.0023 Cost/Inc - 0.0139 Hdwy
Vrad = - 2.1920 - 0.0224 TrTirne - 0.0023 Cost/Inc - 0.0139 Hdwy
VaUto =

The multinomial logit model allows comparisons among more than two alternative modes.
A further extension, the "nested" logit model allows for differential competition among
modes. For example, auto and carpool share many attributes, and these modes are nested in
the model. The equations used in the existing model are shown in Figure 11 (auto = auto
driven alone. pool = carpool, wb = walkbike, bus=bus).
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Figure 11: Mode Split Equations
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Currently, the transit service provided by the Chittenden County Transit Authority (CCTA)
is represented in the model. A transit network has been coded to represent the 8 individual
lines of this service and the areas they serve, including the free fare College Street shuttle.
The model includes all appropriate fares and service frequency for the CCTA service.
The CATMA shuttle service is not explicitly represented to the model. The commuter lot
behind the Sheraton which is served by CATIMA is represented in the model as a trip end
point for travelers originating from, or destined to, zones proximate to the Hill Institutions.
This is an approximation of this aspect of the CATMA service. Since the TSM and LRT
alternative will overlap considerably with this existing CATMA service, final estimates of
ridership for these 2 alternatives will be modified to reflect additional ridership attributable
to this source. Actual ridership estimates from CATMA will be used for this purpose.
For the purpose of the Major Investment Study, the other services provided by CATMA the neighborhood service (off-campus route) and the on-campus route - are assumed to
continue unaffected by any of the three alternatives.
Transit service in the model runs with mixed traffic and is thus subject to the same
congestion effects as automobiles.
Costs and times of travel play a central role in the model. Costs o f travel include
automobile fuel and insurance costs, automobile parking costs, and transit fares. Auto costs
are assumed to be $1.00 per auto trip. Transit fares are the fares posted by CCTA for their
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respective routes. Parking costs are represented in the model as being either short term (less
than 1 hour), at $1.00, or long term (one hour or greater), at $5.00. Different types of trips
use different types of parkmg and are thus allocated the associated parlung costs. For
example, trips with work at one end are allocated to long term parking; trips without work at
either end are allocated to short term parking.
Times of travel include the in-vehicle times for vehicle trips, the wak'bike time for walkbike
trips, and the time it takes to access your vehicle, or to access your destination from your
vehicle. These are referred to as. Terminal Times. The model includes a terminal time of 1
minute for each end of an automobile trip. For transit trips, access and egress times from
transit service are assigned dependent on the zone being served, but range from 1 minute to
5 minutes (the time it takes to cover one-third of a mile at an average walking speed of 4
mph) .
Access to Transit

The CCRPC network model includes walk access to all transit and park and ride access to
transit at specified park and ride locations. Since the TAZ structure of the network model is
very fine (i.e. contains only a few blocks within the Burlington CBD), each TAZ is described
as either being accessible to transit or not accessible to transit.
Some of the trips that could be camed by the light rail system will include more than one
vehicular mode, including auto drive alone and carpool (for park and ride opportunities),
and bus.
For park and ride access to the LRT and to the TSM service, we will apply an explicit auto
access penalty to represent additional out-of-vehicle waiting time. This will be added to the
headway estimate for any linked trips that include park and ride. Currently there is no
significant park and ride use in Chinenden County with which to estimate an auto access
penalty. We will limit the area that can access park and ride facilities by applying a distance
screen: the drive time on the home end of a park and ride trip cannot be greater the onehalf of the total drive time to the final destination. This will capture the effect of a
"maximum drive-access distance beyond which travelers are essentially captive to auto
travel.".l The 2 park and ride facilities under consideration are: 1) behind the
Sheraton near the UVM commuter lot; and, 2) near the Lockheed-Martin plant off of Pine
Street.
Modeling Linked Trips

The model will include bus and light rail transit as transit modes in both the work and nonwork models. We will build in the capacity for the following linked trips:

lt'~roceduresand Technical Methods for Transit Project Planning: Part I-The Major Capital Investment
Planning Process "(February, 1993)., Part 11, Page 5-12.
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A LRT/park and ride;
A LRT/bus/park and ride
A budpark and ride;

For linked transit trips, we propose that the mode hierarchy be LRT, then bus. Auto trips to
park and ride lots will not be added to the network. For each linked trip combination,
waWbike access is a possible access mode. If a trip can be completed with the primary
mode only (including a walk access trip on either end), it will be. If it can not be completed
with the primary mode, the combined transit network will be skimmed for the least
impedance path. The cost, travel time, and headway characteristics of the entire trip will be
used in the mode split equation and multiplied by the coefficients of the primary mode.
For the work model, we will treat bus and LRT as a single transit mode. It is reasonable to
expect that the bus network will be reconfigured to feed into, rather than compete with, the
rail networks.
Figure 12 shows the logit branching for the non-work model, illustrating the linked trip
possibilities.
Figure 12: Nonwork Model Branching Diagram
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For all transit trips, we will apply screens to determine whether transit is possible. First, all
nonhome trip ends must be accessible through a short walk. For nonhome-based trips this
requires that both ends be walk accessible. For home trip ends, if the home end is within
short wallung distance, walk access is assumed. As mentioned above, another screen will
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require that driving time on a home end to a park and ride lot not be greater than half of
the driving time to the final destination.
3.6 VEHICLE AND TRANSIT ASSIGNMENT

Vehicle Assignment

The assignment method employed by TModel2 is a shortest path algorithm, where travel
time has been weighted 90% in model runs. With 5 loading increments, trips loaded onto
the network seek the shortest travel path after congestion delays have been calculated. We
have run the CCRPC model with multipath, stochastic assignment algorithms using
TransCad but have achieved lower measurements of calibration. We believe TModel2's
advantage is due to its superior treatment of intersection delays.
Data Sources

Node and link fdes hold the majority of the network information. The link file includes
several physical characteristics such as roadway speed limits and distances, whether the
road is 1 or 2 way, and the number of lanes. The node file includes type of control, and
number of approach lanes, and any special characteristics such as toll gates. These data
were collected by CCRPC and Resource Systems Group.
Parameter Estimation

The assignment module determines "shortest" routes based on a weighted average of travel
time (minutes) and distance (miles). The weightings used in the model are 90% time and.
10% distance.
The travel distances are simply the road lengths entered in the link file. These distances are
in hundredths of a mile. Travel time is a more complex parameter. The time it takes to get
from zone 1 to zone 2, for example, is the sum of both link delays and node delays. These
delays are a function of the volume to capacity relationship. As the intersection of road
nears capacity, the travel time increases. A functional equation has been derived to simulate
this effect. Figure 13 shows an e.xample of congestion delay in seconds increasing with the
volume/capacity ratio. This effect is simulated through use of delay parameters.
The relationship between capacity and volume is expressed as a ratio of volume/capacity.
As the V/C ratios near 1, the delays become more severe. The delays are based on Bureau of
Public Roads parameters. The model was calibrated so that roads would be at level of
service "C" when they began to show delays corresponding to "moderate delay". This
modeling technique assumes that once moderate delays are present, drivers will consider
other routes.
Delays on intersections (nodes) are dependent on the same ratio of v/c for the entire
intersection. Again, as v/c ratios near 1, the delay in seconds increases. Capacities for
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intersections were calculated based on the Highway Capacity Manual and were attributed
based on the number of lanes on both minor and major movements. For signalized
intersections, each approaching link is equally delayed as the intersection becomes more
congested. For unsignalized intersections, only the minor movements are penalized. The
delays are calculated based on the 1985 Highway Capacity Manual unsignalized intersection
calculations.
Figure 13: The Effect of V/C Ratio on Congestion Delays

Interstate Highway

V/C Ratio

In addition to node delays, delays for separate movements at intersections have been
included. These penalties were attributed to any movement from a minor street (left,
through, right). Left turns from major streets onto minor streets where the major street has a
4 lane cross section were also penalized using a separate calculation. As with the signalized
intersections, calculated delays are dynamic and increase with volumes of both turning
movements and opposing movements.
Transit Assignment

We have supplemented TModel2's vehicle assignment capability with customized Transit
Shortest Path and Transit Assignment modules. Transit assignment uses a relatively simple
algorithm using the output files from the Transit Shortest Path Module and the Mode
Choice Module. The Transit Shortest Path Module skims the entire transit network and finds
the shortest route available from every zone served by transit to every other zone served by

Draft Methodology Report: Tri-Center Transit Study

Resource Systems Group, Inc.
page 33

September 1995

transit. These "paths" are saved as tree files that include all the nodes in the path starting
with the origin and ending with the destination.
The transit assignment module allocates person trips from the Mode Split model to the
network based on the transit shortest path. Assigning transit trips serves two important
purposes. First, the transit assignment output can be used to calibrate the mode choice
model. The second purpose of assigning transit trips is to provide a tool for assessing the
results of desired alternatives. Not only can bus ridership be estimated by zone, but critical
time delays that may affect routing can be identified. Bus transit travel is subject to the same
congestion effects as automobile travel..
Bus transfers are permitted within the model. High. penalties have been assigned to transit
nodes where no transfers are permitted.
For the LRT a separate transit network will be coded. This network will intersect the highway
network at station locations. Station-to-station travel times will be f~vedfor the entire system
and will be entered within the link fde. Transfers to busses to and from the LRT will be
possible for LRT stations located within TAZS that have bus service.

4.0 MODEL CALIBRATION AND VALIDATION
The Federal Highway Administration has developed guidelines for calibration standards,
and a comparison between these guidelines and the calibrated model is shown in Table 9.l
The count database used for calibration includes 488 one-way llnk counts.
All measures of performance exceed guidelines published by the FHWA.
Table 9: Calibration Performance Measures for 1993 Summer PM Peak Hour

Correlation Coefficient
Percent Error Re~ion-WideI

Collectors

FHWA Guideline
.88

Model

5%

-0.3%

10%

+2.3%

25 %

-5.4%

,949

l~smart,Dane. Calibration and Adjustment of System Planning Models. U.S. Department of
Transportation, Federal Highway Administration Publication FHWA-ED-90-015. Washington, DC,
December 1990.
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Ground count data were collected by CCRPC and the Vermont Agency of Transportation,
using both automatic counter information and manual turning movement counts. The count
data were adjusted to the model period using VAOT continuous counter data.
4.1 VALIDATION OF TRANSIT IN CURRENT MODEL

In addition to the calibration measurements shown above, we have compared model
performance in estimating route-specific transit ridership with the best available data on
actual ridership for those routes. These data were obtained from CCTA and are for their
fiscal year 1993 (July 1992-June 1993).
Table 10 compares model-estimated versus actual daily transit ridership for 6 of CCTA's
transit routes. CCTA's reporting on ridership shows total weekday ridership per month. To
estimate average daily ridershp from available CCTA data, we have averaged weekday
ridership estimates for 6 months during CCTA's 1993 fiscal year.
Table 10: Estimated Daily Transit Ridership, by Route, CCTA and CCRPC Netwok Model, 1993

CCTA Route
UMallIAirport
Essex
Lakeside
NorthISouth Circulator
Shelburne Rd./South End
RiversideNinooski
Total

CCTA Ridership
775
1,130
293
1,106
586
394
4,410

Model-Generated Ridersl-lip
1,124
788
382
81 8
673
489
4,443

Since the CCRPC model is a PM Peak Hour model, we have scaled up model transit
ridership estimates to represent daily figures. CCTA data show that 8.6% of their average
daily transit nips (for 1991) took place in the 4:31-530 p.m. hour, the hour that the model is
designed to estimate. Thus we have used a scaling factor of 11.6 to represent daily travel. The
model generates 383 transit trips in the P.M. peak hour, whch compares to an estimate of
380 from CCTA.

5.0 METHODOLOGICAL APPROACHES ASSOCIATED WITH EACH ALTERNATIVE
This section describes the key analytical approaches that will be used to estimate demand
for each of the 3 alternatives.
5.1 APPROACH FOR ESTIMATING USE OF THE PROPOSED TSM IMPROVEMENT

Estimating additional transit ridership for the TSM alternative is a straightforward use of the
network model. The appropriate routing, fare, and headway information will be coded into
the model zones that will have access to the new service. Where the new service will overlap
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with existing service, the model will default to the better of the two service parameters (i.e.
lower fares, more frequent service).
Total transit mode share for the TSM model runs will be compared with that of the no-build
scenario (the Base Case) to estimate ridership on the new bus route. The TSM alternative
route which crosses I89 on its own right-of-way bridge, connecting land use behind Staples
Plaza with University Mall, will be coded as a separate TSM altematib-e.
5.2 APPROACH FOR ESTIMATING USE OF THE PROPOSED HOV FACILITY

The proposed HOV facility is not a unique mode within the existing mode split model but is
rather a facility that will work to the advantage of the shared ride and transit modes. Three
general categories of users will use the HOV facilities:

1) Existing shared ride and transit trips that use Colchester Ave. and Main Street
will continue to do so, while enjoying the time savings created by the HOV
system.
2) A second source of HOV facility users will be from automobiles that have two

or more occupants from the same household. This is considered a distinct
source of users since the "auto" mode in the mode split model represents all
automobile travel that is not an explicit, intentional carpool. This means that a
trip described as a father driving a child to school (2 people from the same
household) would be classified as an auto trip. If, on this trip, the car picked up
the child's friend in order to carpool to school, the trip would be classified as a
shared ride under the existing nomenclature. The distinction is one of intention
- intentional trips where carpooling occurs with non-household members are
classified as shared ride. Thus, the second source of HOV users would be from
existing 2+ occupant cars with household members and from some additional,
though likely minor, increased prevalence of 2+ occupant cars with all
household members.

3) The third source of HOV facility users are the users who truly shlft their mode
from single occupant automobile to either shared ride or transit. This is the
most important source of users to estimate and where most of the attention will
be focused.
*)

To estimate this third source of HOV users, a post-processing algorithm1 will be used that
involves the following steps:
1) Acquire an auto trip table from a model run (with network modifications
representing HOV design) for all origin-destination pairs that use the segments
of road that will be designated for the HOV improvements (Colchester Ave.
l"~ost-processing"refers to processing data that is output from the network model (after a model run).
For the H O V analysis, we will conduct an additional analysis on the volume of person trips moving
through the Colchester Ave. and Main St. corridors as calculated by the model .
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and Main Street). This is called a "Select Link" analysis since it is based on all
trips that use a selected link, or road segment.
2) Acquire the corresponding travel time matrix (origin-to-destination travel
times) for auto mode.
3) Create a shared ride and transit travel time matrix from the auto travel time
matrix by reducing the auto travel times to approximately reflect the travel time
savings experienced by the shared ride and transit modes. Currently, the p.m.
peak hour travel time from the waterfront to the Interstate 89 on ramp is
approximately 8 minutes. We will estimate a high and low HOV utilization based
upon a 10% and 25% travel time savings.
4) Apply the existing mode split model to the auto trip table (rtl above) using the
3 travel time matrices in the mode split model. The output from this step will be
3 trip tables: 1) auto trip table; 2) shared ride trip table; 3) transit trip table. The
total trips in 2) and 3) represent the person mode shift - true shifts from the
auto mode.
5.3 APPROACH FOR ESTIMATING USE OF THE PROPOSED LIGHT RAIL FACILITY

The proposed light rail system will be coded into the network model similar to the coding
for the TSM alternative: zones are given access to the service, and headways and fares are
assigned accordingly. The light rail network will be, however, a separate network the interacts
with the existing network at specific station locations. Thus, unlike the TSM alternative, LRT
will not be subject to the congestion effects of the auto network.
The existing mode split model has been estimated with an LRT mode. Thus, for the trips for
which LRT is a possible mode of travel, the mode split model will be applied. The result of
the mode split module will be the estimated p.m. peak hour LRT ridership.
In estimating light rail patronage, a TAZ will either have or not have access to LRT stations.
This assumption is viable since the zones through which the LRT is routed are finely
resolved 6.e. are relatively small in areas with relatively dense land use).
Of importance in the final design of the LRT system is some concept of how much demand
will be generated by each station on the LRT line. To inform the decision of station design,
the network model will produce a station-to-station trip table. This will be generated through
a custom program that will accumulate the origins and destinations of LRT trips.
5.4 APPROACH FOR ESTIMATING TRANSPORTATION DEMAND FOR NON-P.M. PEAK PERIODS

The existing network model was constructed, and has been calibrated, to represent.the p.m.
peak transportation demand in Chittenden County for 1993. The estimated p.m. peak hour is
4:31-530 p.m
For the TS31 and LRT alternatives it will be important that patronage data be developed on
a daily and annual basis, as well as for weekend service. P.M. peak hour ridership for both
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TSM and LRT will be expanded using simple scaling factors based upon the experience of
other systems. For LRT scale factors, experience with other systems1 generally indicates the
relationships shown in Table 11.
Table 11: Relationships Between LRT Ridership for Different Times of Day and Different Days of Week, Operating
Systems

Time of Day % of Total Daily Ridership
A.M. Peak Hour
P.M. Peak Hour

Non-Peak Hour
Non-Peak Hours of
Operation Per Day

8.50%
11 .DO%
5.75%
14

For the TSM alternative, CCTA data for 1991 show that 8.6% of their average daily uansit
trips take place in the p.m. peak hour, representing a scale factor of 11.6.
Annual estimates will be simple expansions of daily data for 250 operating weekdays and 115
operating holidays and/or weekend days.
The HOV alternative will only be estimated for the a.m. and p.m. peak hours, and can be
estimated annually through use of a simple expansion factor based on annual days of
operation.

6.0 KEY LAND USE AND PROJECTION YEAR ASSUMPTIONS
We will use 1995 as the base year for ridership estimates and producing ridership estimates
for the years 2005 and 2015.
As part of the effort to re-estimate the CCRPC network model, 2 key tasks were accomplished
that have an impact on this ridership analysis:
1) A region-wide set of population and employment projections were developed

and agreed to by the MPO staff;
2) A set of land use projections were developed through the use of a land use

allocation model developed by Resource Systems Group.

l~stimatesfrom Portland, OR, Sacramento, and St. Louis, 1994 and 1995 data.
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6.1 REGION-WIDE SET OF POPULATION AND EMPLOYMENT PROJECTIONS

Table 12 shows the population and household forecasts used as a basis for future scenarios.
Since the Land Use Allocation Model allocates housing, the population projections had to
be converted to households. This was done by using the average household size for the
County of 2.72 taken from the 1990 Census.
Table 12: Population and Household Projections for Chittenden County, 1995-2015

180,038

Households
52,067
59,272
66,190

The forecasts show an annual population growth rate of 1.3% from 1995 to 2005, and of 1.1%
from 2005 to 2015. As a basis of comparison, Chinenden County population growth rates
were 1.75% from 1950-60; 2.91% from 1960-70; 1.54% from 1970-80; and 1.32%from 1980-90.
Several sources were consulted in the process of developing employment forecasts. The
Bureau of Economic Analysis within the Department of Commerce and Woods & Poole, a
private econometrics firm, each have developed employment projections for Chinenden
County. Both sets of projections converge on annual growth rates for the forecast period.
The employment projection emerging from these growth rates is shown in Table 13.
Table 13: Employment Projections for Chittenden County, 1993-2013

2015

Projected Chinenden County Employment
82,217
91,735
98,082

Employment is projected to grow at 1.1% per year from 1995 to 2005. and then slow to an
annual growth of 0.6% per year to 2015.
6.2 LAND USE PROJECTIONS
A land use allocation model distributes regional growth projections geographically based

on a number of factors, including land use zoning, soil characteristics, sewage service
capacity, and accessibility created by the transportation system. Figure 14 provides a
conceptual overview of how the land use allocation model operates with the network model.
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Figure 14: Land Use Allocation Module Overview
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The major inputs are existing land use and available land. Available land is based on total
land area less area considered undevelopable due to physical and regulatory constraints.
The accessibility of each zone for each land use type is calculated based on current land use
and the accessibility calculated using outputs from the transportation network model. The
regional future estimates of households and employment, shown in Tables 12 and 13,
provide the control totals that the model allocates. Future land use is allocated in 5 year
increments. The new land use totals within each TAZ then provide the basis for returning to
the beginning of the 4 step process, trip generation, and the cycle starts over.
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Data Sources

The primary data inputs for estimating the land use allocation module are:
housing and employment by type by traffic analysis zone (T-3Z) for 1980 and
1993.
data on physical constraints, and
zoning data for the County.
Zoning Data

Key inputs to the Land Use Allocation Model are zoning and physical constraints data.
Combined, these data indicate the potential developability for housing and employment
w i t h each TAZ in the County.
The zoning portion of these data were compiled by Beth Humstone, a Burlington planning
consultant. To make the task of compiling 18 separate municipal ordinances workable, the
variety of zoning ordinances were analyzed and classified into 22 generic zoning categories.
These categories include 5 strictly commercial zones, 6 strictly residential zones, 9 zones
permitting some mix of residential and commercial, and 1 zone each of municipal and
open space zoning.
In order to develop the 22 zoning categories, the following issues were taken into account:
minimum lot size
minimum road frontage
minimum front yard setback
minimum rear yard setback
minimum side yard setback
minimum open space required
parking required and fractional setbacks available for parking
area per parking space
number of stories
loading required and area per loading space
After the zoning data were compiled, they were given to the GIs personnel at CCRPC for
creating a composite zoning overlay for the system. For some municipalities the zoning
overlay already existed; for others, a new zoning overlay had to be created.
Physical ConstraintsData

The GIs at the Chittenden County Regional Planning Commission contains several data
layers data layers employed in this analysis:
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Municipal Boundaries
Transportation Analysis Zones
Zoning
Soil Type (as indicated by septic suitability)
Existing and Approved Sewer Service Areas
Protected Land
Surface Water
The overlay process yielded data on the existing and potential land uses for each TAZ in
the County.
Parameter Estimation

The logit-based land use allocation module uses the same utility calculations as the
distribution module and the mode split module. The land use allocation module uses three
aggregated land use categories:
1) Residential including single-family and multi-family housing,
2) Retail including retail and high commercial employment, and

3) Non-retail including industrial, institutional, and low commercial employment.
Two additional sets of parameters were estimated for the land use allocation module
functions based on the utility functions. These include a set of scaling parameters, a (alpha),
and a set of weights, w. The generalized accessibility GAn for land use type n is a function of
the weight parameters wnm and the paired accessibility functionsAnm, summed over all
land use types m.
Figure 15: Generalized Accessibility Function

An accessibility function Anm is calculated for the accessibility of each land use category to
every other land use category m. Therefore there are a total of 9 accessibility functions.
These accessibility functions are based on the logit equation corresponding to the
predominant trip type for the land use type pair. For example, residential land use interacts
with retail land use primarily through home-based nonwork trips. The values for a used are
those estimated for the distribution model for that trip type.
Estimation of land use allocation parameters is based on the historical changes in activity
patterns observed over the period 1980 - 1993. Because historical data were not available at
the Transportation Analysis Zone (TAZ) level, 1980 estimates were developed using data on
change at the municipal level, except for Burlington which was split in two.
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SECTION 1 INTRODUCTION
There are three alternatives and two no build scenarioscurrently under consideration for the Burlington
Area Tri-Center Transit Study:
No Build (Scenario 1) - assumes Chittenden County Transit Authority (CCTA)and Campus Area
Transportation System (CATS) will maintain their current bus service.
No Build (Scenario 2) - CCTA service frequencies are anticipated to increase from 30-minute
headways in 1995 to 15 minutes in 2005 and 10 minutes in 2015.
Transvortation Svstem Management -(EM) - improves existing CCTA bus-serviceby providing
bus service over the same basic route as the LRT.

High
Occupancv Vehicle (HOV) - provides a dedicated curbside lane during peak commuting
hours for autos and buses with 2 or more passengers.
- Rail Transit (LRT) - provides a new fixed guideway rail service.
Light

Figures 1.1, 1.2, and 1.3 illustrate the three alternatives.
The are also two TSM options: TSM 'Base' and TSM 'Busway'. The TSM Base option operates bus
service on existing roadways in mixed traffic; and the TSM Busway option includes a new busway
alignment for a small portion of the route where buses would operate separately from mixed traffic.
There are also two proposed LRT options: LRT 'Green' and LRT 'Tunnel'. The LRT Green route
alignment follows the University of Vermont (UVM) Green; and the LRT Tunnel route avoids the UVM
Green through a short tunnel.

This report presents estimated annual operating and maintenance costs (O&M) for the three alternatives.
Existing CCTA bus service costs were used as the basis for the LRT and TSM cost models based on the
assumption that the CCTA would operate either service. For the HOV alternative, operating and
maintenance costs were limited to those attributed to parking and carpool size enforcement.
The second section of this report describes the general operating assumptions for each alternative. The
third section describes the methodology used to develop the cost "model" for each alternative. The
fourth section contains a summary of the operating and maintenance statistics and costs for each
individual altemative and the systemwide O&M costs (altemative + no build). The final section includes
an evaluation of the operating and maintenance costs. The Appendix contains detailed cost analysis
spreadsheets.
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SECTION 2 - OPERATING SYSTEMS
The general operating assumptions for each of the alternatives are described in this section. More
detailed operating information can be found in the Task 5 Operations Plan.
TRANSPORTATION SYSTEM MANAGEMENT (TSM)

2.1

It was assumed that the TSM bus service would be operated by the CCTA and would follow
similar operating practices.
TSM bus service would operate from 6 a.m. to midnight (18 hours), 7 days a week.
The buses would operate at 10 minute headways from 6 a.m. to 8 p.m. and 20 minute headways
from 8 p.m. to midnight. The lQ..minuteheadways would only be from 9a.m. to 6 p.m. on
- ..
.
.Saturday and Sunday.
The fare and transfer policy would be identical'tothe CCTA bus fares, with a College Street
''fare free zone".
Fares outside the free zone would be collected by the driver on a "pay as you leave" basis
outbound and "pay as you enter" inbound.
Existing CCTA and CATS buses will feed the TSM system.
HIGH OCCUPANCY VEHICLE (HOV)

2.2

,

2.3

The HOV lane would operate 7 to 8 a.m. and 5 to 6 p.m., Monday through Friday.
The HOV lane would provide a dedicated cubside lane.
Occupancy restrictions are 2 or more passengers.
Automobiles, vanpools and buses are permitted to use the facility.
During the a.m. and p.m. peak hour, HOV curbside lanes will be free of parked cars.
During the off-peak periods, parking will be permitted in the HOV curbside lanes.
The CCTA will reimburse the municipal police for enforcement of the curb lanes.
LIGHT RAIL TRANSIT (LRT)

It was assumed that the LRT service would be operated by the CCTA and would follow similar
operating practices.
Individual PCC street cars would operate on a fixed guideway from 6 a.m. to midnight
(18 hours), 7 days a week.
The LRT vehicles would operate at 10 minute headways from 6 a.m. to 8 p.m. and 20 minute
headways from 8 p.m. to midnight. The 10 minute headways would only be from 9 a.m. to
6 p.m. on Saturday and Sunday.
Fare collection outside the College Street "fare free zone" would be on the self-service "honor
system".
Cash fares would be sold from Ticket Vending Machines (TVM) on board each vehicle and two
fixed station locations.
One fare inspector per shift would roam the system to monitor fare payment.
The LRT Green alignment has 28 stations and the LRT Tunnel alignment has 26 station stops.
Existing CCTA and CATS buses will feed the LRT system.
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SECTION 3 OPERATING AND MAINTENANCE COST METHODOLOGY
The methodology used to develop the operating and maintenance costs for each alternative is described
below. A summary of the operating and maintenance costs can be found in Section 4 of this report.
3.1

TSM AND LRT

The operating and maintenance costs for the TSM and LRT alternatives are based on existing CCTA
fixed-route costs. Detailed fiscal year 1995 annual operating and maintenance costs and operating
statistics for the CCTA bus system were used for the analysis. Each line item cost was categorized as:
L=labor; M=materials; P=vehicle power; S=semices; or O=overhead. Operating and maintenance costs
per vehicle revenue mile and hour were calculated for each line item.
For each line item, a specific unit cost, either cost per vehicle revenue mile or cost per vehicle revenue
hour was designated. In general, the labor and overhead categories were designated cost per vehicle
revenue hour, and the materials, power and services categories were designated cost per vehicle revenue
mile unit costs.
The operating plan for the

alternative yielded:

Option
TSM Busway
TSM Base

Annual Vehicle
Revenue Miles
479,309
463,552

Annual Vehicle
Revenue Hours
55,800
55,800

The operating and maintenance costs for the TSM options were calculated by multiplying the specific
unit cost for each line item by either the total vehicle revenue miles or hours.
The operating plan for the

Option
LRT Green
LRT Tunnel

alternative yielded:

Annual Vehicle
Revenue Miles
479,309
471,066

Annual Vehicle
Revenue Hours
55,800
55,800

The calculation of the operating and maintenance costs for the LRT options involved more detailed
analysis. Similar to the TSM calculations, most operating and maintenance costs were calculated by
multiplying the specific unit cost for each line item by either the total vehicle revenue miles or hours.
Line items associated with vehicle power (diesel fuel, oil and anti-freeze) were eliminated and LRT costs
attributed to on-board fare inspection, maintenance of way, and electric power were added to the list
of line items.
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The calculation of the additional LRT costs are based on similar experiences throughout the country.
The labor rates for fare inspection and maintenance of way are based on current CCTA wages. They
were annualized based on a seven-day work week for the inspectors and a five-day work week for all
maintenance of way staff with the exception of the power maintenance workers who were assumed to
work an average of six days a week.
The costs for propulsion power were based on procedures found in the NJ Transit Newark-Elizabeth
Rail Link Task 7.3 - Methodology Report - Operating and Maintenance Cost Estimates (8/92, Manuel
Padron/BRW). The rates for energy, demand and customer charges were updated to reflect rates for
the Burlington area. A peak demand rate of 75Kw per peak vehicle was used to reflect PCC vehicle
usage. A total of five substations was used in calculating customer charges.
3.2

CCTA SERVICE ADJUSTMENT

.

.

.

The LRT and TSM alternatives were developed to complement current CCTA bus service. As-a result,
there are several existing CCTA routes that will be either truncated or eliminated to avoid redundancy
under these alternatives. The College Street Shuttle which runs parallel to the LRT and TSM alignment
would be eliminated. The Essex/Riverside lines would be truncated to feed the LRT and TSM systems.
The A q o r t line would be truncated to feed both LRT options and the TSM 'busway' option.
Cost savings associated with these service adjustments were calculated based on vehicle revenue hours
and miles saved. A unit cost based analysis, similar to the method described above, was used to
calculate the total cost savings of the eliminated and truncated routes.

All feeder buses for the LRT and TSM alternatives are existing (or truncated) CCTA routes. There are
no additional costs associated with the feeder bus system.
3.3

HOV

HOV facility operating costs were limited to curbside parking and carpool size enforcement. The
calculation of these costs was based on similar operating characteristics of the peak period bus lanes on
Broad and Market Streets in Newark, New Jersey. In Newark, NJ TRANSIT pays the City of Newark
to provide police enforcement to ticket vehicles that are parked in the curbside bus lane. Vehicles are
removed by independent towing contractors and there are no costs incurred by NJ TRANSIT.

All of the HOV curbside parking conflicts are on Main and Pearl Streets in Burlington. Two police
officers in two police cars would be needed from 6 to 8 a.m. and 4 to 6 p.m. in Burlington to ticket
parked vehicles, monitor carpool size and ensure that vehicles do not park or stand in the HOV lane
during operation. In addition, two police officers, one in Winooski and one in South Burlington, would
be needed during HOV operation to monitor carpool size.

Burlington Area Tri-Center Transit Study
Section 3 - Operating and Maintenance Cost Methodology
2/20/96
K2.2768

SECTION 4 - OPERATING AND MAINTENANCE COSTS
The operating and maintenance cost results and statistics are summarized in this section. All costs are
in 1995 dollars. More detailed analysis can be found in spreadsheets in the Appendix.
4.1

NO BUILD

The FY 1995 CCTA fixed route annual operating and maintenance cost (773,210,revenue vehicle miles
and 66,326 revenue vehicle hours) is $2.84 million. The cost to operate and maintain CATS services in
FY 1995 was approximately $600,000.' The total FY 1995 No Build annual operating and maintenance
costs for existing CCTA and CATS service was $3.44 million.
For No Build Scenario 1, existing CCTA service levels (30-minute headways) are expected to continue
in future years. The annual CCTA O&M cost of $2.84 million is also expected to remain constant for
2005 and 2015 (1995 dollars).
For No Build Scenario 2, CCTA service frequencies are anticipated to improve to 15 minutes in 2005 and
10 minutes in 2015. Table 4.1 shows the estimated No Build (Scenario 2) O&M costs.
TABLE 4.1
NO BUILD OPERATING AND MAINTENANCE COSTS (SCENARIO 2)
1995 $

CCTA

Annual
O&M Cost

Revenue
Vehicle
Miles

Revenue
Vehicle Hours

Cost per
Vehicle
Revenue Mile

Cost per
Vehicle
Revenue Hour

FY 1995

$2,841,263

773,210

66,326

$3.67

$42.84

FY 2005

$5,682,526

1,546,420

132,652

$3.67

$42.84

FY 2015

$8,523,789

2,319,630

198,978

$3.52

$43.18

4.2

TSM,LRT AND HOV ALTERNATIVES

The primary statistics used to calculate operating and maintenance costs were total annual vehicle
revenue miles and hours. Table 4.2 shows the operating characteristics for each transit alternative.

Based on discussions with CATMA Executive Director, 4/95.
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TABLE 4.2
TSM AND LRT OPERATING STATISTICS

Alternative
TSM Busway
TSM Base
LRT Green
LRT Tunnel

Annual Vehicle
Revenue Miles

Annual Vehicle
Revenue Hours

Peak Vehicles

479,309
463,552
479,309
471,066

55,800
55,800
55,800
55,800

10
10
10
10

The annual operating and maintenance costs calculated for the TSM and LRT dternatives are shown in
Table 4.3. The unit cost per vehicle revenue mile and hour are also included in the table. Each unit cost
is calculated by dividing the total operating and maintenance cost by the total vehicle revenue miles or
hours. The information presented in Table 4.3 reflects the O&M cost to operate each individual
alternative as if it were an independent entity from the CCTA.
TABLE 4.3
TSM AND LRT ANNUAL OPERATING AND MAINTENANCE COST SUMMARY

TSM Busway
TSM Base
LRT Green
LRT Tunnel

Annual 0 & M Cost

Cost Per Vehicle
Revenue Mile

Cost Per Vehicle
Revenue Hour

$2,295,376
$2,286,634
$3,144,905
$3,125,113

$4.79
$4.93
$6.56
$6.63

$41.14
$40.98
$56.36
$56.01

The HOV operating costs, associated with police enforcement, were calculated to be approximately
$59,000 per year.
4.3

REVISED CCTA OPERATING AND MAINTENANCE COST

The TSM or LRT transit alternatives would be implemented in addition to existing CCTA service. If
either of these alternatives are implemented, several existing CCTA routes will be truncated or
eliminated and existing CCTA operating costs will be reduced.
No Build Scenario 1
Table 4.4 shows the reduction in existing FY 1995 CCTA (No Build Scenario 1) vehicle revenue miles
and hours due to the elimination and truncation of existing routes. The reduction in service due to the
implementation or the LRT or TSM Busway alternatives is slightly different than the reduction due to
the implementation of the TSM Base alternative.
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TABLE 4.4
EXISTING AND REVISED CCTA OPERATING STATISTICS (NO BUILD SCENARIO 1)

Existing CCTA (No Build)
Revised CCTA (LRT or TSM
Busway)
Revised CCTA ( E M Base)

Revenue
Vehicle Miles

Revenue
Vehicle Hours

773,210
673,080

66,326
53,392

705,768

57,460

A summary of existing FY 1995 CCTA operating and maintenance costs and CCTA reduced costs due
to the elimination and truncation of existing routes is shown in Table 4.5.
TABLE 4.5
CCTA EXISTING AND REVISED ANNUAL OPERATING AND MAINTENANCE COSTS
(NO BUILD SCENARIO 1)

Existing CCTA (No Build)
Revised CCTA (LRT or TSM Busway)
Revised CCTA ( E M Base)

Annual
0 & M Cost

Cost Per Vehicle
Revenue Mile

Cost Per Vehicle
Revenue Hour

$2,841,263
$2,315,299
$2,481,388

$3.67
$3.44
$3.52

$42.84
$43.36
$43.18

Implementing either LRT option or the TSM Busway option would result in a decrease in CCTA
operations and costs. A summary is shown in Table 4.6.
TABLE 4.6
SUMMARY OF CCTA SERVICE ADJUSTMENTS (NO BUILD SCENARIO 1)

Revised CCTA (LRT or TSM Busway)
Revised CCTA (TSM Base)

Annual
0 & M Savings

Vehicle Revenue
Miles Reduced

Vehicle Revenue
Hours Reduced

$525,964
$359,875

100,130
67,442

12,934
8,866

No Build Scenario 2

The statistics and figures described in the previous section are calculated for the No Build Scenario 2,
enhanced service, in Tables 4.7 through 4.9.
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TABLE 4.7
REVISED CCTA OPERATING STATISTICS (NO BUILD SCENARIO 2)
Revenue
Vehicle Hours

Revenue
Vehicle Miles
1995

2005

2015

1995

2005

2015

Proposed CCTA
Service

773,210

1,546,420

2,319,630

66,326

132,652

198,978

Revised CCTA
(LRT or TSM Busway)

673,080

1,346,160

2,019,240

53,392

106,784

160,176

Revised CCTA
(TSM Base)

705,768

1,411,536

2,117,304

57,460

114,920 -

172,380

TABLE 4.8
REVISED CCTA ANNUAL O&M COSTS (NO BUILD SCENARIO 2)
Annual O&M Cost

Cost per Vehicle
Revenue Mile

Cost per Vehicle
Revenue Hour

1995

2005

2015

1995

2005

2015

1995

2005

2015

Existing CCTA

$2,841,263

$5,682,526

$8,523,789

$3.67

$3.67

$3.67

$42.84

$42.84

$42.84

Revised CCTA GRT
or E M Busway)

$2,315,299

$4,630,598

$6,945,897

$3.44

$3.44

$3.44

$43.36

$43.36

$43.36

Revised CCTA (ISM
Base)

$2,481,388

$4,962,776

$7,M,165

$3.52

$3.52

$3.52

$43.18

$43.18

$43.18

TABLE 4.9
SUMMARY OF CCTA SERVICE ADJUSTMENTS (NO BUILD SCENARIO 2)

Annual O&M Savings

Vehicle Revenue Miles
Reduced

Vehicle Revenue Hours
Reduced

1995

2005

2015

1995

2005

2015

1995

2005

2015

Revised CCTA &RT
or TSM Busway)

$525,964

$1,051,928

$1,577,892

100,130

200,260

300,390

12,934

25,868

38,802

Revised CCTA ( E M
Base)

$359,875

$719,750

$1,079,624

67,442

134,884

202,326

8,866

17,732

26,598
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4.4

SYSTEMWIDE O&M COSTS

Systemwide O&M costs reflect the total cost to cooperatively operate a specific altemative and No Build
CCTA service. The systemwide costs are calculated for each No Build scenario reflecting existing and
enhanced CCTA service.

If No Build O&M costs are to be combined with a specific altemative to produce a systemwide cost, the
No Build costs must reflect the service adjustments described in the previous section. Tables 4.10 and
4.11 present the reduced No Build O&M costs for Scenarios 1 and 2, respectively.
TABLE 4.10
NO BUILD O&M COSTS WITH CCTA SERVICE ADJUSTMENTS (SCENARIO 1)
No Build O&M Cost
Combined with TSM
Base

Combined with TSM
Busway or LRT

Combined with HOV

FY 1995

$2,481,388

$2,315,299

$2,841,263

FY 2005

$2,481,388

$2,315,299

$2,841,263

FY 2015

$2,481,388

$2,315,299

$2,841,263

CCTA

TABLE 4.11
NO BUILD O&M COSTS WITH CCTA SERVICE ADJUSTMENTS (SCENARIO 2)

No Build O&M Cost
Combined with TSM
Base

Combined with TSM
Busway or LRT

Combined with HOV

FY 1995

$2,481,388

$2,315,299

$2,841,263

FY 2005

$4,962,776

$4,630,598

$5,682,526

FY 2015

$7,444,165

$6,945,897

$8,523,789

CCTA

The systemwide O&M costs are summarized in Tables 4.12 and 4.13.
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TABLE 4.12
SYSTEMWIDE OPERATING AND MAINTENANCE COSTS (SCENARIO 1)
Annual Systemwide O&M Costs

Alternative

1995

2005

2015

No Build (Scenario1)

$2,841,263

$2,841,263

$2,841,263

TSM Busway

$4,610,675

$4,610,675

$4,610,675

TSM Base

$4,768,022

$4,768,022

$4,768,022

HOV

$2,900,142

$2,900,142

$2,900,142

LRT Green

$5,460,204

$5,460,204

$5,460,204

LRT Tunnel

$5,440,412

$5,440,412

$5,440,412

TABLE 4.13
SYSTEMWIDE OPERATING AND MAINTENANCE COSTS (SCENARIO 2)
Annual Systemwide O&M Costs

Alternative

1995

2005

2015

No Build (Scenario2)

$2,841,263

$5,682,526

$8,523,789

TSM Busway

$4,610,675

$6,925,974

$9,241,273

TSM Base

$4,768,022

$7,249,410

$9,730,799

HOV

$2,900,142

$5,741,405

$8,582,668

LRT Green

$5,460,204

$7,775,503

$10,090,802

LRT Tunnel

$5,440,412

$7,755,711

$10,071,010
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SECTION 5 - CONCLUSION
The operating and maintenance costs estimated for the TSM bus options produced similar operating
statistics to the existing CCTA service. This result is logical since the TSM costs are based primarily on
the current CCTA cost structure.
The operating and maintenance costs for the LRT options can be supported by comparing the results
with similar light rail systems across the country. Table 5.1 presents operating measures for several light
rail systems for M 1993. The New Orleans, NJ TRANSIT and SEPTA systems all operate single-unit
streetcars.
TABLE 5.1
LIGHT RAIL TRANSIT OPERATING STATISTICS
Operating Cost Per
Vehicle Revenue Mile

Burlington (proposed)
New Orleans (RTA)
NJ TRANSIT
SEPTA (subway surface)
Pittsburgh PAT
Portland Tri-Met

Operating Cost Per
Vehicle Revenue Hour

$7.00
$7.97
$7.44
$13.41
$13.44
$7.77

$56.00
$63.30
$114.93
$124.47
$202.21
$116.37

Source: USDOT, FTA, Transit Profiles for the 1993 National Transit Database Section 15 Report Year.

The estimated operating and maintenance costs for the LRT alternative yielded an operating cost per
vehicle mile of approximately $7.00 and a cost per hour of $56.00 for M 1995. These results most closely
resemble the New Orleans light rail system.

Burlington Area Tri-Center Transit Study
Section 5 - Conclusion
2/20/96
m768

APPENDIX
Table A.l - CCTA Fixed Route Operating and Maintenance Costs (FY 1995)
Table A.2 - Annual Operating and Maintenance Cost Estimates - TSM Alternatives
Table A.3 - Annual Operating and Maintenance Cost Estimates - LRT Alternatives
Table A.4 - Revised CCTA Annual Operating and Maintenance Costs - FY 1995
Table A.5 - Revised CCTA Annual Operating and Maintenance Costs - FY 2005
Table A.6 - Revised CCTA Annual Operating and Maintenance Costs - FY 2015
Table A.7 - Annual Operating and Maintenance Cost Estimates - Future Year No Build
Table A.8 - Annual Operating and Maintenance Cost Estimates - HOV Alternative
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Table A.3 Annual Operating and Maintenance Cost Estimates - LRTAltemo6hres
I

I

Adrninistrationflnsurance
Vehide Maintenance

0

I

CCTA Bus (FY 1995)
Total
$/vehmile
Slvehhr
$15.89
$1,064,031 (
$1.36

I

1

LRT #1
Green
$886,765

LRT #2
Tunnel
S886,755

479,309
55,800
10
28

471.066
56.800
10
26

$6.56

$6.63
$56.01

I

Total RevenueVehicle Miles
Total RevenueVehicle Hours
Peak cars
Stations

773,210
66,326

Operating CosURev. Vehide Mile
Operating CosURev. Vehide Hour

$3.67
'642.84

$56.36

L=Labor; M= Materials; P=Veh. Power; S=Senices; O=Overhead
(a) Assume hourty rate similar to CCTA bus operator ($12.02/hour plus 57% fringes Source: APTA)
@) Assume houriy rate similar to CCTA maintenance worker ($lS.M/hourplus 57% fringes Source: APTA)

-

-

p
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Police

1

2

TOTAL

* - same rate as bus operator (salaty+benefits)
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$18.87

$37.74

$9,813.13

$58,878.77
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SECTION 1 INTRODUCTION
1.1

PURPOSE OF REPORT

This report will define capital costs for all fixed facilities associated with the alternatives currently under
study. Conceptual capital cost estimates will be developed for four alternatives. These alternatives are:
No Build
Transportation System Management (TSM)
High Occupancy Vehicle (HOW
Light Rail Transit (LRT)
Capital cost estimates for both the TSM and LRT alternatives will also include costs for the alignment
options described in the following subsection.
1.2

DESCRIPTION OF ALTERNATIVES

The Burlington Area Tri-Center Transit Study evaluates three alternativesin addition to No Build: E M ,
HOV, and LRT. A full description of each alternative is presented in the conceptual definition of
alternatives report. The general characteristics are summarized below.
No Build - The No Build alternative reflects a minimum level of transit service expansion.
Under No Build Scenario 1, the transit network reflects existing CCTA and CATS service.
Scenario 2 includes expansions recommended in the draft CCTA Short Range Plan.
TSM - The TSM alternative (Figure 1.1) modifies Chittenden County Transit Authority (CCTA)
bus routes to create a transit spine along College Street and through the UVM/Medical Center
campus, increases frequency of service, and adds or links to transit centers at Champlain Mill,
the commuter lot behind the Sheraton Conference Center, a park and ride lot near Lakeside
Avenue, and Pine Street. The TSM also recommends travel demand management techniques,
traffic signal priority at key intersections, and changes to on-street parking conditions at bus
stops.

In the South Burlington segment of the study area, there are two alignment options for the TSM
alternative. One uses existing streets, Williston Road and Dorset Street (Base Option). The other
proposes a new exclusive guideway for buses only behind Staples Plaza, with a new bridge over
1-89 to the University Mall (Busway Option).
HOV - The HOV alternative (Figure 1.2) provides a dedicated lane during the a.m. and p.m.
peak hour for buses and automobiles with two or more occupants traveling on Main Street/
Williston Road, Pearl Street/Colchester Avenue, and the future Champlain Parkway/Southern
Connector. The dedicated lane would be the outer northerly lane in the moming, and the outer
southerly lane in the evening on the east-west streets. On Champlain Parkway, the dedicated
lane would be the outer northbound lane in the moming and the outer southbound lane in the
evening. The HOV alternative is also served by a park and ride lot near Lakeside Avenue and
the commuter lot behind the Sheraton.
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LRT - The LRT alternative (Figure 1.3) provides fixed guideway urban electric rail technology
to connect the three city centers. Like the TSM alternative, the LRT alignment creates a transit
spine along College Street and through the UVM/Medical Center campus. From the core
system, one branch extends down Colchester Avenue, crosses the Winooski River on a new
structure and terminates at a transit center in the Champlain Mill redevelopment area. Another
branch extends to the Sheraton Conference Center, behind Staples Plaza, across 1-89 on a new
structure to a transit center at University Mall. From University Mall, the line loops around the
future South Burlington city center area and the hotels on Williston Road. A third branch
extends south to Lakeside Avenue and a major park and ride lot/transit center. In addition to
the four transit centers, LRT stations (24 UVM Green option; 22 tunnel option) are located along
the alignment. For the purpose of this report, only the transit center at Lakeside Avenue will
be costed separate from LRT stations.
The LRT alternative is a surface facility, except where bridges and a possible tunnel are required.
There are two alignment possibilities in the UVM Green area. One uses a tunnel to cross
beneath the Green and reach the center of the university/medical center complex (Tunnel
Option). The other stays on the surface, using street right-of-way which currently forms the
west edge of the Green to connect to Prospect/Colchester and the university/medical center
block (UVM Green Option).
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SECTION 2 - ESTIMATE ASSUMPTIONS
2.1

GENERAL ASSUMPTIONS

The following general assumptions are used for the preparation of the conceptual capital cost estimate
for each alternative:
The estimates are prepared in a unit price format consistent with the Vermont Agency of
Transportation's (VAOT) practice for preliminary engineering estimates.
A contingency factor of 25% will be added to the total project cost for each altemative to cover
uncertainties in quantities, pricing, labor performance, and activity duration.
Mobilization is estimated at 7% of the construction cost. Cost for procurement of vehicles is
assumed to be included in the unit price per vehicle.
Contractor'sliability insurance is estimated to be 3% of the construction cost.
Engineering services for preliminary and final design are assumed to be 9% of the construction
cost. An additional 25% of the design cost will be added for processing of shop drawings and
other such submittals.
Construction administration and project management services are assumed to be 8% of the
construction cost.
Hazardous and contaminated waste handling and/or disposal is specifically excluded from the
estimate with the exception of the disposal of bituminous earth (unclassified excavation).
Work to be performed or contracted separately by the VAOT and all such force account work
costs, are by the agency and are excluded from the estimate.
Exclusions:

Project financing costs, VAOT project management costs, EPA permits & fees,
and utility companies force account work.

Right of way acquisition can not be quantified at this stage. However, it is assumed to be
within the same order of magnitude for each altemative. The costs for right of way and
relocation, therefore, are excluded from the estimate.
Replacement Parking Costs are included as a range to be added to each alternative, due to the
uncertainty of whether surface or structured parking will be implemented.
2.2

ALTERNATIVE ASSUMPTIONS

The following assumptions are defined for each alternative:
No Build Alternative
The No Build altemative assumes an increase in existing service consistent with
recommendations in the CCTA Short Range Man.
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TSM Alternative
The TSM alternative will utilize existing roadways in their existing condition, except for that
portion of the Busway Option where a dedicated busway is being proposed.
The proposed bridge over 1-89 will be built to carry two travel ways, a bike lane, and sidewalks.
The existing traffic signal controllers will be upgraded at the intersections where traffic signal
priority for buses is proposed.
The CCTA is currently planning to construct a new facility with added capacity to accommodate
the additional vehicles required under this alternative. Therefore, costs for a bus maintenance
facility are not included in the capital cost estimate.
The proposed South Burlington city center area streets are assumed to be designed and
constructed by others.

The HOV alternative will utilize existing roadways in their existing condition, except for a
portion of Colchester Avenue between, East Avenue and Chase Street, where five feet of
widening is being assumed.
The existing traffic signal controllers will be upgraded at the intersections where traffic signal
synchronization is being proposed.
Overhead signals are proposed at locations where reversible lanes are required.
LRT
Rebuilt PCC cars with pantograph power collectors, Heritage body and a low floor construction
are assumed and the basis for system estimates.
The overhead contact system is assumed to be a low profile trolley wire system.
The communication network will be a radio based system.
The storage yard and maintenance shop estimate is based on a conceptual layout. The site for
this facility is not yet determined.
The proposed bridges included in this alternative will carry the LRT, a bike lane, and a
pedestrian lane.
The proposed South Burlington city center area streets are assumed to be designed and
constructed by others.
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SECTION 3 - SOURCES FOR UNIT PRICES
Unit prices for the various items of work under each alternative were derived from a variety of sources.
These sources include:
VAOT's Unit Price List for Preliminary Engineering Estimates (revised 10/24/94)
Massachusetts Highway Department's Weighted Average Bid Prices (1994)
Means Electrical Cost Data (1995)
Quotes from manufacturers
Recent similar project bids
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SECTION 4 - CAPITAL COST ESTIMATE
The conceptual cost estimates for the study alternatives were developed based on the concept plans
(dated September 1, 1995), Conceptual Definition of Alternatives (dated September 12, 1995), and the
operations plan. The following subsections summarize the major items under each alternative. Table
4.1 further summarizes the conceptual cost estimates for each alternative. The complete cost estimates
are included in the appendix of this report.
4.0

NO BUILD ALTERNATIVE

Scenario 1 requires no additional capital cost.
Scenario 2 requires the following:
Year 2005
Vehicles (18)
Year 2015
Vehicles (16)
4.1

TSM ALTERNATIVE

-

TSM Option 1 Existine Roadwavs
Construction Cost:

Traffic Signals
Transit Centers
Vehicles
Subtotal Cost:
25% Contingency:
7%Mobilization:
3% Insurance:
Total Construction Cost:
Design & Management Cost:

Preliminary & Final Design
Construction Design Services
Construction Admin. & Project Management
Total Design Cost:
Total Project Cost:
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-

TSM Option 2 Dedicated Buswav
Construction Cost:

Traffic Signals
Transit Centers
Vehicles
Busway
Subtotal Cost:
25% Contingency:
7% Mobilization:
3% Insurance:
Total Construction Cost:
Design & Management Cost:

Preliminary & Final Design
Construction Design Services
Construction Admin. & Project Management

Total Design Cost:
Total Project Cost:

4.2

HOV ALTERNATIVE

HOV
Construction Cost:

Traffic Signals
Transit Centers
Striping and Signing
Subtotal Cost:
25% Contingency:
7% Mobilization:
3% Insurance:
Total Construction Cost:
Design & Management Cost:

Preliminary & Final Design
Construction Design Services
Construction Admin. & Project Management

Total Design Cost:
Total Project Cost:
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4.3

LRT ALTERNATIVE

-

ERT Option 1 UVM Green Alignment
Construction Cost:
Site Work
Trackwork
Bridge Structures
Power
Signals & Communications
Traffic Sign&
Stations
Maintenance Facility
Vehicles
Subtotal Cost:
25% Contingency:
7% Mobilization:
3%Insurance:
Total Construction Cost:
Design & Management Cost:
Preliminary & Final Design
Construction Design Services
Construction Admin. & Project Management
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Total Design Cost:

$12,628,000.00

Total Project Cost:

$89,028,000.00

LRT Option 2 - Tunnel Alignment
Construction Cost:

Site Work
Trackwork
Bridge Structures
Tunnel
Power
Signals & Communication
Traffic Signals
Stations
Maintenance Facility
Vehicles
Subtotal Cost:
25% Contingency:
7% Mobilization:
3% Insurance:
Total Construction Cost:
Design & Management Cost:

Preliminary & Final Design
Construction Design Services
Construction Admin. & Project Management

-

Total Design Cost:
Total Project Cost:

TABLE 4.1
CONCEPTUAL COST ESTIMATE SUMMARY
NO BUILD
SCENARIO 2
Construction
(Capital) Cost ($)
Engineering Cost ($)
Total Project cost ($)

3,960,000
0
3,960,000

TSM
OPTION 1
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HOV

LRT
OPTION 1

LRT
OPTION 2

5,100,000

6,800,000

2,200,000

76,400,000

80,000,000

558,250

908,600

423,500

12,628,000

13,321,000

5,658,000

7,708,600

2,624,000

89,028,000

93,321,000

Note: Excludes right-of-way acquisition costs, if any.
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TSM
OPTION 2

TABLE 4.2
REPLACEMENT PARKING COST SUMMARY
No. Spaces
Replaced

$ I Space

Alternative

Surface

$ 1 Space
Structure

TSM (base)

160

$850.00

$10,000.00

TSM (busway)

160

$850.00

$10,000.00

HOV

143

$850.00

$10,000.00

LRT (green)

254

$850.00

$10,000.00

LRT (tunnel)

317

$850.00

$10,000.00

Replacement Range

- $1,600,000
$136,000 - $1,600,000
$121,550 - $1,430,000
$215,900 - $2,540,000
$269,450 - $3,170,000
$136,000

Note: The above costs do not include land acquisition.

TABLE 4.3
ESTIMATED CAPITAL COST BY SEGMENT - LRT ALTERNATIVE
UVM Green Alignment

Tunnel Alignment

Trunk

$ 33,100,000.00

$ 36,700,000.00

South Extension Alignment

$ 10,600,000.00

$ 10,600,000.00

South Burlington Branch

$ 19,400,000.00

$ 19,400,000.00

Winooski Branch

$ 13,300,000.00

$ 13,300,000.00

Total Construction Cost

$ 76,400,000.00

$ 80,000,000.00

Total Design Cost

$ 12,628,000.00

$ 13,321,000.00

Total Project Cost

$ 89,028,000.00

$ 93,321,000.00
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APPENDIX NO. 1

Estimate of Quantities
TSM Alternatives
Option 1 - Existing Streets
Option 2 - Dedicated Busway

BURLINGTON TRI-CENTER TRANSIT STUDY
CONCEPTUAL COST ESTIMATE - EXISTING STREETS
TSM

ITEM #

DESCRIPTION

1000

TRAFFIC SIGNALS

1000.100
1000.200

QUANTITY

TOTAL PRICE

Sub-Total

$

260,000.00

4

$

1,300,000.00

Sub-Total

$

1,300,000.00

10

$

2,200,000.00

Sub-Total

$

2,200,000.00

Total

$

3,760,000.00

25% Contingency $

940,000.00

TRANSIT CENTERS

ea

Transit Center

3000

3000.100

UNIT PRICE

Traffic Signals
Traffic Signal Controllers

2000

2000.100

UNIT

$

325,000.00

VEHICLES

ea

Bus

Page 1

$

220,000.00

7% Mobilization

$

263,200.00

3% Liability Ins.

$

112,800.00

Grand Total

$

5,100,000.00

BURLINGTON TRI-CENTER TRANSIT STUDY
CONCEPTUAL COST ESTIMATE DEDICATED BUSWAY
TSM

-

ITEM #

DESCRIPTION

1000

TRAFFIC SIGNALS

1000.100
1000.200

4000

QUANTITY

TOTAL PRICE

Sub-Total

$

240,000.00

Sub-Total

$

1,300,000.00

Sub-Total

$

1,980,000.00

Sub-Total

$

1,494,957.50

Total

$

5,014,957.50

TRANSIT CENTERS
ea

Transit Center

3000
3000.100

UNIT PRICE

ea
ea

Traffic Signals
Traffic Signal Controllers

2000
2000.1 00

UNlT

VEHICLES
ea

Bus
BUSWAY

tn
tn

CI. I Bit. Conc. Pavement
CI. I Bit. Conc. Base Course
Gravel Base
Backfill
1-89 Bridge Crossing
Guardrail
Pavement Marking
Granite Curb
Storm Drain Catch Basin (incl. frame & grate)
Storm Drain Manholes (incl. frame & cover)
Storm Drain Pipe

CY

CY

sf
If
If
If
ea
ea
If

Page 1

APPENDIX NO. 2

Estimate of Quantities
HOV Alternatives

APPENDIX NO. 3

Estimate of Quantities
LRT Alternatives
Estimated Segment Lengths
Option 1 - UVM Green Alignment
Option 2 Tunnel Alignment

-

LRT ALTERNATIVE
ESTIMATED SEGMENT LENGTHS
Single
Embedded

Double (1)
Embedded

Single
Ballasted

Double (1)
Ballasted

Total Branch
Length

1,150 LF

1,040 LF

4,050 LF

680 LF

6,920 LF

Trunk (Green)

550 LF

6,130 LF

200 LF

420 LF

7,300 LF

Trunk (Tunnel)

0 LF

5,130 LF

0 LF

1,580 LF

6,710 LF

Winooski

3,170 LF

1,150 LF

630 LF

430 LF

5,380 LF

South Burlington

6,620 LF

1,810 LF

3,695 LF

2,835 LF

14,960 LF

Subtotal Track Length

11,490 LF

10,130 LF

8,575 LF

4,365 LF

34,560 LF *

Branch
South Extension

Total Track Length

31,750 LF

17,305 LF

49,055 LF

South Burlington LRT
to Mall

7,800 LF

South Burlington Loop

7,160 LF

Length of Tunnel

600 LF

Dedicated Busway

3,150 LF

* Note: Total project length includes main (Green) alignment.
(1) One LF of double track equals 2 LF total track length in estimate.

BURLINGTON TRI-CENTER TRANSIT STUDY
CONCEPTUAL COST ESTIMATE - UVM GREEN ALIGNMENT
LRT

UNlT

DESCRIPTION

ITEM #

UNIT PRICE

QUANTITY

SITE WORK
Railroad Track
Buildings
Clearing & Grubbing
Loam & Seed
Large Diameter Tree Removal
Unclassified Excavation
Backfill
Underdrains
Storm Drain Pipe
Storm Drain Catch Basins (incl. frame & grate)
Storm Drain Manholes (incl. frame & cover)
Galvanized Steel Fence (including parts & fittings)
Gravel Base Course
CI. I Bit. Conc. Base Course
CI. I Bit. Conc. Pavement
Granite Curb
Bit. Conc. Sidewalks & Driveways
Retaining Wall

Sub-Total
3000
3050.100

Lrtcost

TRACKWORK
Imbedded LRT Track Construction

Page 1

TOTAL PRICE

BURLINGTON TRI-CENTER TRANSIT STUDY
CONCEPTUAL COST ESTIMATE - UVM GREEN ALIGNMENT
LRT

3050.101

Aggregate Subbase Course

ITEM #

3050.200
3050.201
3050.202
3050.300
3050.400

4000

4000.100
4000.200

UNlT PRICE

QUANTITY

TOTAL PRICE

Ballasted LRT Track Construction
Ballast
Subballast
Crossovers
Turnouts

BRIDGE STRUCTURES

Winooski River Crossong
1-89 Highway Crossing

5000

5000.100
5000.200
5000.201
5000.300
5000.301
5000.400

UNlT

DESCRIPTION

POWER

Substations
OCS - Main Single Track (Urban)
OCS - Main Single Track (Suburban)
OCS - Main Double Track (Urban)
OCS - Main Double Track (Suburban)
OCS - Sidings
Sub-Total

6000

6000.100
6000.200
6000.300

Lrtcost

SIGNALS & COMMUNICATION

Spring Switch
Powered Switch
Communications

Page 2

10/30/95

BURLINGTON TRI-CENTER TRANSIT STUDY
CONCEPTUAL COST ESTIMATE TUNNEL ALIGNMENT
LRT

-

ITEM #

6000.300

7000

7000.100
7000.200

DESCRIPTION
Communications

TRAFFIC SIGNALS
Traffic Control Signals
Signal Controller

UNIT
Is

ea
ea

UNIT PRICE
$

$

98,800.00

45,000.00
10,000.00

QUANTITY
Subtotal

2

$

90,000.00
150,000.00

$

240,000.00

15
Subtotal

STATIONS
LRT Station (Island Platform)
LRT Station (Single Side Platform)
LRT Station (Double Side Platform)
Transit Centers

ea
ea
ea
ea

$

114,300.00
99,000.00
198,000.00
325,000.00

2

13
11
1
Subtotal

MAINTENANCE FACILITY
LRT Maintenance Yard & Shop

Is

$10,000,000.00

1
Subtotal

VEHICLES
Rebuilt PCC (Heritage Body)

ea

$

900,000.00

12
Subtotal
Total

25% Contingency
7% Mobilization
3% Liability Ins.

Grand Total

Page 3

TOTAL PRICE
$
$

1

98,800.00
1,471,300.00

BURLINGTON TRI-CENTER TRANSIT STUDY
CONCEPTUAL COST ESTIMATE UVM GREEN ALIGNMENT
LRT

-

7% Mobilization

$

3,963,330.70

3% Liability Ins.

$

1,698,570.30

Grand Total

Lrtcost

Page 4

$ 76,400,000.00
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BURLINGTON TRI-CENTER TRANSIT STUDY
CONCEPTUAL COST ESTIMATE - TUNNEL ALIGNMENT
LRT

ITEM #

3050.201
3050.202
3050.300
3050.400

DESCRIPTION

5000.300
5000.400

6000

6000.100
6000.200

TOTAL PRICE

Sub-Total

$ 14,599,700.00

Sub-Total

$

2,966,500.00

Sub-Total

$

2,568,000.00

Sub-Total

$

9,317,110.00

Cut & Cover Tunnel Construction
Boat Wall Construction
Steel Sheeting
Tunnel Excavation

BRIDGE STRUCTURES
Winooski River Crossing
1-89 Highway Crossing

5000

5000.100
5000.200

QUANTITY

TUNNEL STRUCTURES

4000

4000.100
4000.200

UNIT PRICE

Ballast
Subballast
Crossovers
Turnouts

3750

3750.100
3750.200
3750.300
3750.400

UNlT

POWER
Substations
OCS Main Single Track (Urban)
OCS Main Single Track (Suburban)
OCS Main Double Track (Urban)
OCS Main Double Track (Suburban)
OCS Sidings

-

SIGNALS & COMMUNICATION
Spring Switch
Powered Switch

Page 2

BURLINGTON TRI-CENTER TRANSIT STUDY
CONCEPTUAL COST ESTIMATE - TUNNEL ALIGNMENT
LRT
ITEM #
6000.300

DESCRIPTION
Communications

UNIT
Is

$

UNIT PRICE
98,800.00

QUANTITY
1
Subtotal

TRAFFIC SIGNALS
Traffic Control Signals
Signal Controller

ea
ea

$

45,000.00
10,000.00

2
15
Subtotal

STATIONS
LRT Station (Island Platform)
LRT Station (Single Side Platform)
LRT Station (Double Side Platform)
Transit Centers

ea
ea
ea
ea

$

114,300.00
99,000.00
198,000.00
325,000.00

2
13
11
1
Subtotal

MAINTENANCE FACILITY
LRT Maintenance Yard & Shop

Is

$10,000,000.00

1
Subtotal

VEHICLES
Rebuilt PCC (Heritage Body)

ea

$

900,000.00

12
Subtotal

Total
25% Contingency
7% Mobilization
3% Liability Ins.

Grand Total
Page 3

$
$

TOTAL PRICE
98,800.00
1,471,300.00
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SECTION 1 - INTRODUCTION
1.1

PROJECTDESCRIPTION

The Vermont Agency of Transportation, in cooperation with the Chittenden County Regional Planning
Commission, is evaluating alternativesfor improving the flow of people through enhanced transit service
between the three city centers of Burlington, South Burlington, and Winooski, Vermont. The Burlington
Area Tri-Center Transit Study is a Major Investment Study, following Federal Transit Administration
guidelines. The project follows and is a direct result of an earlier study of fixed-guideway transit
opportunities in Chittenden County, conducted by the Agency of Transportation in 1993-94.
Figure 1-1shows the Tri-Center study area and the "three downtowns" linkage concept recommended
by the previous study as the appropriate focus for initial transit system improvements. An additional
leg extends to a proposed park and ride site south of downtown Burlington, following the proposed
alignment of the Champlain Parkway/Southern Connector to be constructed by the Vermont Agency
of Transportation.
Three alternatives, in addition to No Build, are proposed to address the transportation problems created
by current and projected volumes of people and vehicles traveling within and between the three city
centers. These alternatives are:
Transportation System Management (TSM)
High Occupancy Vehicle (HOW
Light Rail Transit (LRT)
Highway widening options for single-occupant vehicles and general traffic are not addressed in this
study. Highway and roadway improvements in the study area have been previously evaluated, and
committed projects are part of the area's and the State'sTransportationImprovement Program. Roadway
improvement projects relevant to the study area and programmed for implementation include Main
Street, Riverside Drive, and the Champlain Parkway/Southern Connector.
1.2

DESCRIPTION OF ALTERNATIVES

The Burlington Area Tri-Center Transit Study evaluates three alternatives in addition to the base case,
No Build Alternative: Transportation System Management, High Occupancy Vehicle, and Light Rail
Transit. The general characteristics of the alternatives are summarized below. Each alternative extends
to a proposed park and ride lot at the Martin-Lockheed site south of downtown Burlington near
Lakeside Avenue.

No Build Alternative
No Build - This alternative has two scenarios. Scenario 1 assumes Chittenden County Transit
Authority (CCTA) and Campus Area Transportation System (CATS) will maintain their current
all-bus fleet and alignments. Scenario 2 assumes that increased service will be implemented as
outlined in the CCTA draft strategic plan.
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Transportation System Management (TSM) Alternative
The TSM alternative (Figure 1-2) reflects siphcantly increased headways between the three city centers,
with expansion of the bus fleet to accommodate the increased service. A major component of the TSM
alternative is implementation of two additional transit centers, joining the two already functioning in
downtown Burlington and the Champlain Mill. Other improvements include direct service to the heart
of the UVM/medical center complex and to the commuter lot behind the Sheraton conference center.
The TSM alternative creates a transit "spine" along College Street and through the UVM/medical center
campus. Headways are sigruficantly increased, to offer five minute service between the waterfront and
UVM, and ten minute service on each of the two legs.
The Winooski leg would operate on Pearl Street and Colchester Avenue, across the existing Winooski
River bridge, and terminate at the Champlain Mill transit center.
The South Burlington leg has two short segments with two routing alternatives in each. The first
segment with two route options lies between the UVM water tower and Staples Plaza. In this segment,
the first route option extends down a realigned Beaumont Drive to Williston Road and continues east
on Williston. The second option in this segment extends through the medical center to Carrigan Drive,
continues across East Avenue to serve the commuter lot behind the Sheraton. This route continues
across Williston Road to the west end of Staples Plaza.
The second segment with two route options lies between Staples Plaza and Dorset Street. The first
option, TSM-1, continues on Williston Road across 1-89, and turns south onto Dorset Street to University
Mall. The second option, EM-2, creates a new busway-only right-of-way behind Staples Plaza,
continuing east to University Mall on a new bridge over 1-89 south of the current I-89/Williston Road
interchange. The new busway bridge would also provide space for pedestrians and bicycles, creating
an opportunity to extend and link the bikeways of Burlington and South Burlington.
Both TSM routes to University Mall loop around Corporate Way to Williston Road via Midas Way,
serving the future South ~ur&gtoncity &ter and thehotels and motels along Williston Road east of
1-89.
The south leg would operate on the planned Southern Connector - an improved Pine Street - between
Lakeside Avenue and the downtown Burlington waterfront.
The TSM transit network consists of the existing CCTA and CATS bus systems, modified in the study
area to provide the College Street and campus area transit "spine". The TSM alternative would also
include future modifications proposed for the underlying CCTA system incorporated into the No Build
Alternative.
Policy headways are ten minutes on each of the branches, five minutes in the core area between the
waterfront and Fletcher Allen Medical Center.
The TSM alternative includes four transit centers around the periphery of the study area. Proposed
locations are:
Downtown Burlington (existing Cherry Street or proposed College Street)
Champlain Mill redevelopment area in Winooski
University Mall in South Burlington
Lockheed-Martin site near Lakeside Avenue
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1-3

High Occupancy Vehicle (HOV) Alternative
The high occupancy vehicle altemative (Figure 1-3)is designed to sigruficantly improve travel time for
vehicles containing two or more occupants traveling, using existing roadways. HOV facilities give
preference to multiple-occupant vehicles, including buses, carpools and vanpools, in mixed-flow facilities
which experience delays and congestion.
The HOV alternative adapts existing facilities to create three transit-friendly legs into and out of
downtown Burlington during the periods of highest congestion. This altemative designates an existing
lane for use by buses and carpools only traveling in the peak direction, during the peak period. The
HOV lanes are dedicated on three key arterials in and out of downtown Burlington: Pearl
Street/Colchester Avenue, Main Street/Williston Road, and the future Champlain Parkway/Southern
Connector. HOV lane designation on these arterials would begin at Battery Street in downtown
Burlington and extend as follows:
to Hinesburg Road in South Burlington
to West Canal Street in Winooski
to Lakeside Avenue in Burlington
The HOV lanes would be created by removing parking from the curb lanes on both sides of the street,
providing four traffic lanes: One for HOV in the peak direction, two for general traffic in the peak
direction, and one for general traffic in the reverse peak direction. The exceptions will be:
1.

Pine Street and a section of Pearl Street, where there will be a single reversible HOV lane
between the opposing general purpose lanes; and

2.

A section of Main Street between Williams and Prospect, where there will be no separate
HOV lane and HOV traffic will share existing traffic lanes with general traffic.

General purpose traffic will be required to enter the HOV lanes in order to make right hand turns and
access driveways.
HOV lane designation would be accomplished by striping the outer lane with the universal "diamond
symbol which designates a bus/carpool lane, and posting signs which indicate the hours during which
that lane is reserved for buses and carpools only.
The high occupancy vehicle transit network consists of the existing CCTA and CATS bus systems, with
future modifications proposed under the no build alternative.
The HOV altemative assumes two park and ride facilities, located as follows:
Existing C A W commuter lot
Lockheed-Martin site near Lakeside Avenue
The existing CATMA commuter lot and the Lockheed-Martin employee parking lots are envisioned as
auto intercept lots where auto drivers can park and either share a vehicle using the HOV lanes or board
a bus for the remaining journey into Burlington. In addition, two CCTA bus routes will use the HOV
lane: the Airport Route will operate in the HOV lanes on Williston Road/Main Street, and the Essex
Route will operate in the HOV lanes on Colchester Avenue/Pearl Street. The Lakeside route will not
use the center reversible HOV lane on Pine Street/Champlain Parkway due to its need to make local
stops along the way.
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Light Rail Transit Alternative
Light rail transit is an electrically-powered rail technology. The LRT alternative is predominantly a
surface, or at-grade, system, with two new bridges to carry LRT, bicycles and pedestrians over the
Winooski River and over 1-89. One option in the University of Vermont segment of the corridor uses
a short tunnel to underpass the Green and historic UVM buildings.
The light rail transit alternative (Figure 1-4) provides the same overall transit service coverage as the
TSM alternative, connecting the three city centers of Burlington, South Burlington and Winooski. This
alternative penetrates the three downtowns on surface streets, with the following exceptions.
At the Winooski River in Winooski, the LRT alternative crosses the river on a new bridge
constructed for light rail transit, bicycles and pedestrians.

In South Burlington, the LRT alternative creates a new transportation right-of-way through
undeveloped property behind Staples Plaza. The route then crosses 1-89 on a new bridge, also
for light rail transit, bicycles and pedestrians, to access University Mall.
At the University of Vermont (UVM),
two options are provided. One runs on the surface at the
east edge of the South Prospect Street right-of-way, currently in use as the western edge of the
UVM Green. The other provides a short, cut-and-cover tunnel under the Green. The tunnel
option begins between Waterman H
all and the University Health Center buildings on the west
side of Prospect and heads east under the Green. It emerges east of University Place, behind
Williams Hall.
Under the LRT alternative, College Street becomes a transit street closed to automobile through-traffic.
Local traffic would be permitted to access property along College Street. Between Winooski and St. Paul
Streets no auto traffic would be allowed, making this 2-block segment surrounding Church Street
Marketplace a true transit mall.
The LRT alternative includes the four transit centers around the periphery of the study area described
in the TSM alternative. Proposed locations are:
Downtown Burlington (existing Cherry Street or proposed College Street)
Champlain Mill in Winooski
University Mall in South Burlington
Martin-Lockheed site near Lakeside Avenue
The transit centers are connection points with bus routes, pedestrian and bicycle access, and some
parking except in downtown Burlington. Limited joint or shared parking is assumed at the Champlain
Mill and University Mall transit centers. The LRT alternative assumes a major upgrade to the current
commuter lot behind the Sheraton potentially served by a proposed direct ramp off southbound 1-89.
These facilities have been evaluated previously as part of planned university and medical center
expansion. The structured parking facility is assumed to be built by others, although structured parking
spaces in the facility are included in the build alternatives.
A major park and ride lot is proposed at Martin-Lockheed, the former General Electric site near Lakeside
Avenue south of downtown Burlington, linked to the three-downtown study area by a south leg,
possibly following the alignment of the proposed Champlain Parkway/Southern Connector. This
roadway is programmed to be built by the Vermont Agency of Transportation.
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CCTA is expected to begin looking for a new terminal site in downtown Burlington. To date, a site has
not been selected. The LRT altemative could use either a Cherry or a College Street terminal location.
The LRT alternative includes stations at the following locations:
Waterfront, near Main Street Landing
College Street at:
- Battery Street
Pine Street
Church Street
South Union Street
South Willard Street
South Williams at College
South Prospect at:
College
Pearl
Colchester Avenue at:
Medical Center Drive
East Avenue/Trinity College
Chace M i
Champlain Mill
Medical Center/Beaurnont Drive at:
Fletcher Allen
Central Campus
Carrigan Drive
Sheraton Way at:
Commuter Lot/Sheraton
Staples Plaza
New R/W behind Staples Plaza at:
West of 1-89
North End of University Mall
Dorset Street at:
Howard Johnson's Motor Inn
Corporate Way
Corporate Way at the future city center
Midas Way at Williston Road
Williston Road at Mary Street
Southern/Lakeside Extension north/south alignment at:
Lakeside Avenue
Howard Street
Maple Street

1.3

Project Goals

Overall transit service objectives developed for the Burlington Area Tri-Center Transit Study include:
Preserve and enhance the community's "liveability."
Preserve and enhance future mobility.
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Provide high-quality transit option for travel to:
- Reduce peak-period roadway congestion
- Reduce downtown congestion
- Reduce parking needs (land, cost)
- Preserve historic character and scale of community
Reduce roadway expansion needs:
- Preserve existing land uses along thoroughfares
- Limit impacts on adjacent properties
Improve transit service for:
- Commuters
- Students
- Tourists
- Occasional travelers who prefer not to drive
- People who depend on transit
Improve air quality
- In congested corridor locations
- Downtown
- At other heavy pedestrian locations (UVM, Colleges)
Support economic development/redevelopment focus areas
- Downtown Burlington
- Downtown Winooski
- South Burlington Hotel/Motel District, City Center
Develop a cost-effective transit improvement

1.4

DOCUMENT FORMAT

Sections 2.0 and 3.0 present the preliminary existing condition inventory and impact assessment for the
Community and Physical Environment. The areas reviewed, and the level of analytical detail for each
area is not intended to be exhaustive with respect to those areas which must be addressed in an
Environmental Impact Statement, but rather to give an indication of key environmental issues in the
study area. Proposed mitigation measures are presented within each issue area subsection, where
appropriate.
The Socioeconomic and Environmental Screening Report is formatted to facilitate an efficient transition
into the later Federal Environmental Impact Statement. The information presented in this report will
serve as the base of environmental documentation for subsequent environmental review.
The Appendix documents reflect correspondence received during the preparation of this report. Several
Technical Reports for the Burlington Area Tri-Center Transit Study have been summarized in the
Screening Report. A list of these documents is included in the Appendix. All of the documents
referenced are available for review at the Vermont Agency of Transportation office during regular
business hours.

-
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SECTION 2 - COMMUNITY ENVIRONMENT
This section describes the existing community environment in the Tri-Center Transit Study Area,
presents the results of the preliminary community impact assessment, and proposes potential mitigation
for adverse impacts. Existing documents, as well as federal and state files, where appropriate, were
reviewed to identify existing conditions for each of the community issue areas.
2.1

LAND USE AND ECONOMIC DEVELOPMENT

Long range (year 2015) land use patterns in the greater Burlington area are a function of changes that
are likely to occur with and without a range of sigruficant public infrastructure investments.
To gauge the range of probable future impacts to land use of the proposed transit improvements it is
necessary to examine the existing land use patterns of Burlington, South Burlington, and Winooski. To
accomplish this,meetings with planning officials and community leaders were conducted, planning and
economic development documents for the cities were examined, impacted educational institutions and
the regional planning agency were examined, and properties lying within the Study Corridor were field
reviewed. The Study Comdor is defined as the land area within 1 / 3 mile of the proposed alignments
of the alternative transit improvements.
EXISTlNG LAND USE
Existing Generalized Land Use
Generalized land uses along the study corridor are shown in Figure 2-1. Descriptive corridor land use
districts are shown in Figure 2-2. Generalized urban design patterns, major community features, and
potential noise-sensitive land uses are shown in Figure 2-3.
Burlington Central Business District and Lakefront Area: Land uses in this district are predominantly
mixed use commercial and institutional, with some dense multifamily residential at the periphery. The
Central Business District (CBD) district contains city, county and state governmental offices, the central
city shopping district, including the pedestrian mall known as Church Street Marketplace, several
theaters, offices for major regional banks, the largest concentration of class "A" office buildings in the
county, numerous historical structures including churches and private residences, and significant
concentrations of off-street, structured parking. The Burlington CBD is the most highly urbanized and
densely developed land area in the state of Vermont. It is a sigruficant regional employment center, and
contains one of the three largest concentrations of shopping in the county. Portions of the area are
devoted to transportation functions: structured parking, a Vermont Transit bus station, and the CCTA
central hub on Cherry Street at Church Street. Despite its dense development patterns, there are pockets
of vacant or undeveloped parcels at the edge of the commercial areas, especially along Battery Street.
These underdeveloped areas effectively interrupt the urban fabric of the CBD, and physically separate
the lakefront area from the more active and populated CBD.

In contrast to the CBD, the lakefront area is largely undeveloped. Land use is predominantly recreational
open space, with some institutional uses arid scattered concentrations of new or renovated conimercial
development. The area, sometimes referred.to as Waterfront Park, contains a pedestrian boardwalk that
nrns along the shore, portions of a regional bikeway, several formal municipal parks, and a boathouse
incorporating various commercial uses. The King Street ferry dock, home of the regional ferry service
for Lake Champlain, is also located here. The lakefront area has been designated by the City of
Burlington as a center for future mixed use commercial and residential development.
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Old North End (ONE) Residential District: Located to the north of the CBD, the ONE district is
predominantly small scale, medium-to-high density residential in character. It contains a sigruficant
concentration of distressed and vacant housing properties. According to city studies the larger ONE
district contains nearly one third of all vacant housing in Burlington, and much of the city's oldest
structures - 70% of its housing is over 55 .years old. Small concentrations of neighborhood-serving
commercial and some industrial uses are also located along the older arterial streets in the district.
Pine Street Industrial District1 Enterprise Zone: This area, located along the southern leg of the Study
Corridor, is the center of Burlington's traditional industrial land uses. Over the past decade the city has
been successful in its efforts to create a n "incubator" district here for new and emerging small-tomedium sized businesses, and it continues to be a major city employment center. The enterprise zone
contains large concentrations of mostly older, low scale industrial propel-ties. Several of the older brick
warehouse and former manufacturing sites along Pine Street have now been converted into commercial
centers for multiple smaller businesses. There is active and vacant warehousing in the district, and
several smaller scale office structures. The City of Burlington, the area transit agency, and the electric
utility all maintain service facilities in the area. There are also large railroad staging areas, and numerous
parcels of vacant or underdeveloped land. Adjacent to Pine is a predominantly small scale, one-to-three
family housing district. There are also moderate concentrations of apartments and some institutional
housing also is present.
Ward One Residential District: Encompassing the areas eastward between the CBD and the Winooski
river and the CBD and the Hill Institutions Area, Ward One is primarily low density single family
residential in character. A number of neighborhood-serving commercial uses are located along the major
arterials such as Colchester Avenue, and pockets of university and hospital related institutional uses are
also present. Between the University and the CBD there are a number of dormitories and student
housing facilities in an otherwise private residence area. Outside this area, however, the character of the
neighborhood is set by gracious single family homes on spacious residential lots. Toward the Winooski
River the housing density pattern increases. The district also contains a number of large, nonresidential
uses such as Centennial Field, home of a semiprofessional sports team, and a large cemetery. One
elementary school lies directly along the proposed transit route on Colchester Avenue.
Hill Institutional District: To the east of the CBD and the Ward One residential area is a large
concentration of institutional uses located at the crest of a prominent elevation overlooking downtown
Burlington. This concentration contains hospital facilities, Vermont state university teaching, dormitory,
administration, recreation, parking, and open space land uses, as well as a scattering of independent
commercial and private residential uses. The predominant land use in the district is institutional. A
prominent land use feature of this area is the University of Vermont Green, an historic open space which
is formally bordered by historic university buildings. Although a considerable land area to the east in
the district is undeveloped, overall land use density and building heights in this area are higher than
those in surrounding districts.
Winooski Downtown District: Just across the river from Burlington's Colchester Avenue is the
commercial center of the City of Winooski. The land use pattern of the district is mixed: concentrations
of retail, service, parking, apartment and single family residential, plus the major portion of Winooski's
municipal facilities. The predominant land use is commercial, typified by the presence of a major
regional shopping center - the Champlain Mill. As the most highly urbanized section of Winooski, and
indeed, one of the most densely populated areas of the entire state, land use-densitiesin this district are
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Figure 2-3
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high by Vermont standards. As one of the major regional commuter routes into downtown Burlington,
Winooksi's CBD is effectively bisected by heavily trafficked arterials.
South Burlington Commercial District: The easternmost portion of the study area lies in the
northwestern comer of the City of South Burlington, and comprises its major commercial area. The land
uses in this district are predominantly commercial - hotel, retail, service, and transportation-related. The
land areas along the major arterial Williston Road, and connecting Dorset Street, contain the largest
concentration of retail shopping facilities in the region, drawing heavy auto traffic daily. Small amounts
of single family and apartment development are intennixed with the commercial uses. Beyond the major
arterials, the character of the area changes abruptly to single family residential.
The South Burlington Commercial District contains two sigruiicant vacant and undeveloped areas: the
so-called Quarry Hill property immediately adjacent to and west of 1-89! and the area on both -sidesof
Corporate Way off Dorset Street. Both of these areas have been earmarked by South Burlington
planning officials as sites for major new development although both are largely undeveloped today.
Sensitive Land Uses
Figure 2-3 maps land uses which are considered sensitive: hospitals and churches. As might be expected
in the core of the region's most highly urbanized area, there are a number of such facilities along the
Study Corridor.

ENVIRONMENTAL CONSEQUENCES
General Impacts

Impacts to Land Use -- Direct lmpacfs
Impacts to land use in the Greater Burlington area by proposed transit improvements would consist of
two types: direct and indirect. Direct impacts, the largest and most permanent, proceed from landtakings
- buildings and existing land uses which would be removed or permanently altered by the proposed
public actions. The properties would be acquired at fair market value after due process, and become
new public property. Direct impacts of the three proposed alternatives would vary with the level of
capital investment:
High Occu~ancvVehicle (H0V)- no direct impacts. All proposed changes in operation will be
carried out on existing public rights-of-way.
Transportation Svstems Management (TSM)- low direct impacts. The TSM alternative can be
carried out using only existing rights-of-way. One alternative under examination, however,
would require permanent land takings in the University area east of East Street, and in the area
of Staples Plaza in order to accommodate a proposed new bridge for buses and pedestrians across
1-89.
Light Rail Transit Svstem (LRT)- moderate direct impacts. The proposed LRT route would be
accomplished largely along existing rights-of-way, however, some takings of land would be
necessary. These would occur in the Pine-Street corridor, at the University of Vermont Green area,
adjacent to and behind Staples Plaza, and at the University Mall area. As the future street system
is not yet designed, other impacts could occur in the Corporate Way, Midas Road area.
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Indirect Impacts
Indirect land use impacts describe the longer range influence on land use patterns that changes in public
policy and new transportation service investments exert on property values and property uses along
the zone of influence of those investments. As previously referenced, this influence zone is considered
to be a comdor 1/3 of a mile wide in core areas of Burlington, Winooski, through the commercial center
of South Burlington, and also south along Pine Street.
Indirect impacts are difficult to predict or quantify, and may vary among different land uses. It is
generally accepted, for example, that public investments in transportation infrastructure add value to
adjacent commercial and vacant properties. Increased accessibility enhances the attractiveness of such
parcels to both developers and end users. Similarly, multi-family residential parcels adjacent to new
transportation investments increase in value because of increased accessibility. On the other hand, single
family residential uses and public open space areas directly adjacent to new transportation investments
may suffer a diminution of value, at least in the short term, due to increased noise from higher levels
of vehicular traffic, and changes in the visual environment. These effects may be balanced or even
overcome in the long term by the positive impacts of increased accessibility which may make them more
attractive and therefore more valuable to new users.
The long term impacts to land use in the greater Burlington area from transportation improvements such
the TSM, HOV,and LRT alternatives are difficult to quantrfy or describe with precision. Urban land use
change is a function of many complex variables: physical constraints, regulatory conditions (zoning),
adjacent land use patterns, environmental conditions, and above all - market demand. Changes in
transportation accessibility exert only a small influence on the overall dynamic of land use. Looking to
previous examples is only partially helpful because measuring transit impacts is hampered by the
inability to factor out the many more powerful determinative variables of land use, in order to isolate
the impact of transportation improvements alone.
There is no conclusive evidence in the literature that light rail or other transit improvements made in
the Burlington area will, in and of themselves, cause new development to happen between 1995 and the
forecast year 2010. Nevertheless, by examining past studies the following conclusions seem warranted:
There will be significant new development in Winooski, Burlington, and South Burlington over
the next twenty years, with or without transit investment.
All other factors being equal, land uses adjacent to new transit investments, especially at
permanent transit stations, are more likely to increase in value at a faster pace in the future than
land outside the transit corridor.
Increases in land value and increases in accessibility should result in an increase in development
densities over the long term, and changes in land use to so-called higher and better uses. This
would be manifest by new development for vacant parcels and redevelopment for other parcels,
depending on market demand and regulatory conditions.
It may be possible to use transit investments, in conjunction with appropriate planning at the
local and regional level, and regulatory controls such as zoning, to shape or guide development
patterns to desired locations - including locations with increased accessibility due to transit
investments, thereby promoting local and regional land use goals and objectives.
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New development along the transit comdor is likely to be redirected regional development, not
net new development to the region. Increased development in the three city core areas, if it occurs
as a result of the transit improvement, would be development that otherwise would have
occurred in other municipalities elsewhere in the region.
Transit investments are likely to be an effective tool in reenforcing and strengthening the three
downtown core areas of Winooski, Burlington, and South Burlington, and in promoting desired
land use densities and patterns in those areas to the regional development community.
Since no evidence was uncovered in the literature to indicate that either TSM or HOV
improvements exert a positive influence on land use development, it is difficult to conclude that
these alternative transit improvements would exert as sigruficanta long term impact on land use
in the Burlington Study Corridor as LRT. :It will therefore be assumed that neither the HOV nor
the TSM alternatives will have a measurable impact on future development patterns and land use.

Part of the reasoning for this TSM and HOV conclusion is the observation by developers in other
cities that the influence of transportation investments on location and development decision
making by the private sector is directly related to the perm,anence of transportation investments.
Transit improvements such as HOV lanes, and even the additional bus service defined as part
of the TSM alternative, are viewed by both financing institutions and end users as public
decisions that are subject to future revocation. They are elements of future uncertainty, adding
risk, the enemy of all development. This is not to conclude that TSM or HOV alternatives are
negative influences on future development and resulting land use patterns, merely that they will
not be measurably positive influences.
Nevertheless, because the TSM alternative does increase regional accessibility to the three core
areas and among major land use activities in the greater Burlington area, this analysis will make
the conservative assumption that the TSM alternative would exert some level of positive impact
to long term land use, but to a significantly lesser extent than the LRT alternative.

Potential Long Term Impacts to City of Burlington Property Values
As the literature indicates, increased long term development along transit improvement corridors is
primarily the result of market forces and land use controls. However, as the literature also demonstrates,
even for urban areas with population densities and development patterns less dense that the those of
the Study Corridor communities, development forces do respond to LRT investments.
While specific information on overall property values and development levels is not available for South
Burlington or Winooski, previous studies have estimated the level of built development and assessed
property values for the City of Burlington. Thus it is possible to estimate a range of scenarios of possible
development and revenue impact for new transit investments.
As shown in Table 2-1, even using conservative rules of thumb for potential new development and
resulting tax revenues as a result of transit investment, it would appear that the City of Burlington
stands to gain considerable positive revenue impacts from investing in transit improvements.
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Table 2-IA: Potential Year 2015 Impact of Alternative Transit Improvements on Burlington Corridor Land
Development, Land Values, and Resulting Tax Revenues

City of
Burlington

Study Corridor

Total Residential
Property - SF (2)

15m

Fair Market
Value (3)

(1)

Range of Possible Corridor Impacts From LRT:
+0.5%

+1.0%

+5%

11.25m

60k

120k

600k

$960m

$720111

$3.6m

$7.2m

$36m

1995 Tax
Revenue

$18.82m

$14.11m

$70,550

$141,000

$705,500

Total Non Res.
Property - sf. (2)

8m

6m

30k

60k

300k

Fair Market
Value (3)

$481m

$360.75m

$1.804m

$3.608m

$18.038m

1995 Tax
Revenue

$11.32m

$8.49m

$42.45k

$84.9k

$424.5k

$113k

$226k

$1.13m

Total New Tax
Revenues

I

Notes:
(1) Study Corridor estimated to hold 75% of total developed property in City.
(2) Estimate of developed property for 1990 by others.
(3) Estimate of FMV for 1991.
Source: Impact Fees Burlington Vermont, Dept of Planning and Zoning, Burlington, VT, October 1992.

Table 2-1B
Summay Table: Potential Additional Tax Revenues from Alternative Transit Investment
Year 2015
Transit Investment

Impact

No-Build:

None

TSM:

Some - not possible to calculate

HOV:

None

LRT:

$113,000 to $1.13 million
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Land Use Impacts to Specific Districts

Burlington CBD and Lakefront:
No Build -- Future development will occur regardless of transit improvements, in response to market
conditions, opportunities and local regulations. If regional planning objectives are followed, it is likely
that a moderate amount of new commercial and infill development will occur in the CBD and the
lakefront will gradually become a mixed use district - residential, small office, retail, and public
recreation.
TSM - Increased bus service to the CBD and the lakefront should assist Burlington officials in their goals
to consolidate the CBD and create a vibrant waterfront. It is unlikely however that private developers
will make additional commitments based on TSM improvements.

-

HOV Some degradation in the attractiveness of residential areas along Pearl/Main is likely as a result
of increased traffic. Otherwise no change from No Build.
LRT -- The addition of permanent service to the lakefront and the CBD from outlying areas should
materially benefit the city. Intensification of current land use patterns along the corridor should occur;
multi-family residential development at the lakefront would be assisted. Conversion and modest infill
of new development of multifamily residential proximitous to downtown is likely due in part to
increased transit accessibility.

Old North End:
No Build -- Modest future development will occur regardless of transit improvements, in response to
market conditions, specific development opportunities and local regulations. The area is likely to remain
a largely residential area.
TSM -- Increased accessibility through walk to bus service may lead to small amounts of additional
multifamily development.
HOV -- No difference from No Build.
LRT -- Increased accessibility through walk to rail service would lead to small amounts of additional
multifamily development.

Pine StreetlEntetprise Zone:
No Build -- Modest future development will occur regardless of transit improvements in response to
market conditions specific development opportunities and local regulations. Additional infill of
commercial development is likely to occur.
TSM -- Improved access to employment from increased bus accessibility should lead to strengthening
of this area as an employment center. Also some additional conversion and infill of apartment
development should occur.
HOV - Some degradation in the attractiveness of Pine Street is likely to occur as a result of increased
traffic levels.
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LRT -- Reliable, permanent improved access would result in increased commercial and apartment
development.
Ward One Residential Area:
No Build

- Small amounts of infill residential development are likely to occur.

TSM -- Increased bus service may lead to intensification of residential uses:
multifamily conversions and new development.

small amounts of

HOV - Some degradation in the attractiveness of Colchester Avenue as a residential street is likely to
occur as a result of increased traffic levels.
LRT -- Reliable, permanent improved access by rail would result in modest amounts of increased
apartment development and conversion.
Hill Institutional District:
No Build -- Institutional infill development and rehabilitation will continue at moderate levels.
TSM - Increased bus service should assist efforts to consolidate student residential demand on campus.
Otherwise no sigruficant difference.
HOV -- No sigruficant difference from No Build.
LRT - Permanent rail transit service would assist efforts to consolidate student residential demand on
campus. LRT alignment would become important spine, strongly influencing orientation and design of
new campus facilities. Future campus activity would gradually consolidate along transit corridor,
however campus development decisions would continue to be made for reasons of institutional need.
Winooski Downtown District:
No Build -- Champlain Market Center redevelopment will proceed as the commercial market allows.
Small amounts of other infill commercial and infill residential development will occur.

TSM - Increased bus service may lead to intensification of residential uses.
HOV -- No sigruficant difference from No Build.
LRT -- Reliable, permanent improved access by rail would result in modest amounts of additional
increased apartment development and conversion. Improved linkages to Burlington City and South
Burlington/Williston Road commercial areas would lead to small to moderate increase in commercial
development over No Build.
South Burlington Commercial District:
No Build -- Infill strip commercial redevelopment will proceed as the market allows. Moderate levels
of residential and commercial mixed use development will proceed in the City Center area. Small
additions to the existing hotel supply at the existing locations will be made. The Quarry Hill site will
be moderately developed into commercial mixed uses.
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TSM -- Increased bus service would lead to additional apartment development. Increased access for
UVM students to South Burlington commercial services would lead to small levels of new commercial
development. This effect would be especially prominent under the dedicated right-of-way alternative.
HOV -- No sigruficant difference from No Build.
LRT - Reliable, permanent improved access by rail resulting in improved linkages to Burlington City
and Winooski CBD's, and increased access for UVM students, would result in modest amounts of
additional commercial development and apartment development. City Centre mixed use development,
especially residential development, would be greatly strengthened. Linkages to area attractions would
lead to new hotel development. Quarry Hill site would be developed into moderate intensity mixed use
commercial and residential development.
Linkage to Major Employment Centers
The major employment centers in the Burlington study area, and major private employers with over 50
employees are shown on Figure 2-4. Linkage improvements to these employment centers, for each
alternative, are discussed below (Table 2-2).
Table 2-2: LIST OF MAJOR STUDY CORRIDOR EMPLOYERS

Map No.

Name

Number of Employees

1

Martin Marietta Corp., now Martin-Lockheed

500-999

2

E.B. & A.C. Whiting Co.

250-499

3

G.S. Blodgett Corp.

250-499

4

S.D. Ireland Concrete Const. Corp.

100-245

5

The Burlington Free Pres

100-249

6

Queen City Printers Inc.

50-99

7

George Little Press, Inc.

50-99

8

KoffeeKup Bakery Inc.

50-99

9

University of Vermont

3,500

(Source: 1994 Directory of Ivfunufacturers, Greater Burlington, Vermont,
Greater Burlington Industrial Corporation; UVM Planning Department.)
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TSM - High frequency bus service would improve the linkages amongst the three city centers and the
major employers located along the three corridors into the city.
HOV - Decreased travel time for non-Burlington residents using the HOV provisions will benefit those
workers seeking to enter and leave the Burlington CBD commercial center, a major regional employment
center, and the UVM employment complex. No linkage to employment opportunities at the Winooski
commercial district or South Burlington from downtown, or to Burlington's South End would result.
Decreased outgoing lane capacity could adversely affect central city workers attempting to connect to
the increasing number of jobs located in outlying community centers.
LRT -- High frequency permanent rail service could sigruficantly improve access into and out of the
three city centers for a l l Corridor workers. Major employment areas such as the South End Enterprise
Zone, the Burlington CBD, the hill institutions, the South Burlington commercial area, including the
hotels, and downtown Winooski's Champlain Mill and the associated commercial employers of the area
would all be linked more effectively than with the other alternative transit improvements.
ACTlONS TO MINIMIZE ADVERSE IMPACTS

Each of the proposed transit improvements could have negative as well as positive impacts to land uses
along the corridors of the communities through which they passed. Addressing these negative impacts
would be an important component of the final implementation plan for any selected transit improvement
plan.
TSM - Increased bus traffic along Colchester Avenue and Main Street in Burlington, and Williston Road
in South Burlington could potentially negatively impact single family residential property values. Every
attempt should be made to ensure that buses stop only at appointed locations, minimize idle time at
transit stops, and employ state of the art emission and noise control equipment.
HOV -- Increased traffic along Colchester Avenue and Main Street in Burlington, and Williston Road
in South Burlington will negatively impact residential property values. Every attempt should be made
to assure uninterrupted access to residential parcels.
LRT -- Potential land takings would permanently remove portions of open space and developable
property, thereby depriving municipalities of some potential tax revenues. Every effort should be made
to minimize land takings of both public and private property. To address potential negative impacts
to residential properties along the proposed routes, LRT vehicles should be continuously monitored and
maintained to minimize noise and air pollution.
2.2

NEIGHBORHOODS

EXISTING CONDlT'IONS/IMPACT ANALYSIS
Chittenden Countv Characteristics

The study area includes portions of the municipalities of Burlington, Vermont, South Burlington,
Vermont, and Winooski, Vermont, all contained within the County of Chittenden. Characteristics of the
larger Chittenden County include:
Population (1992)
Employment (1992)
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133,422
76,188
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Per Capita Income
Area (Square Miles)

$20,661
614

Chittenden County enjoys the highest per capita income in the State of Vermont, has the best
transportation network, is the most populous county in the state, and has the state's only international
airport. It comprises the state's only metropolitan area, which consists largely of the three Study
Corridor communities: Burlington, South Burlington, and Winooski. Vermont's northwestern region,
of which Chittenden County is the largest county, contains almost half of all the manufacturing jobs in
Vermont. Notably, almost two thirds of the County's population has some college education. The
region grew rapidly during the last decade, and is forecast to attract more than 60 percent of Vermont's
total population increase to the Year 2010. (Source: Vermont: A n Economic Demographic Profile Series,
Northwestern Vermont, Vermont Department of Employment and Training, May 1994.)
Studv Corridor Neighborhoods
The Burlington transit study corridor can be broken into a series of U.S.Census Tracts (Figure 2-5).
These in turn can be combined to roughly correspond to recognized neighborhood districts, or parts of
neighborhood districts for Burlington, South Burlington, and Winooski. These are shown in Table 2-3.

Table 2-3: Study Corridor Neighborhoods

Neighborhoods:

Census Tracts
Numbers:

Old North End/Lakefront/CBD

4,lO

Ward 1 Residential

5,6

Hill Institutions
South End: Pine Street Industrial/Ward 5

7
9,8,11

South Burlington - Commercial Area

32

Winooski CBD

25
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General Povulation Characteristics

Existing Conditions
1990 U.S. Census population characteristics of the study corridor, reported by census tracts, are shown
on Table 2-4. Total corridor 1990 population was 36,059 persons, approximately one percent of the total
county's population. Within the study corridor, the most populous neighborhoods were Ward 1, with
almost ten percent of the total population of the entire county and the South End, with about
eight percent. Concentrations in the small geographic area of ONE and Winooski CBD are also
significant.

Impact Analysis
It can be seen that the proposed TSM and LRT transit improvements would serve a significant portion almost 30 percent - of the total population of Chittenden County. For this third of the county there
would be increased access to inter-city employment, shopping, recreation, and government services.
HOV, oriented toward commuter traffic, would offer fewer of these benefits.
Minoritv Population and Income Characteristics

Existing Conditions
Table 2-4 also shows concentrations of non-white, or minority persons along the transit study corridor.
Neither the City of Burlington nor Chittenden County registered large numbers of non-white persons
in the 1990 census. Total non-white population for the entire study corridor, for example is less an
1percent of the county population base.
Within the corridor, the largest concentrations of minorities, as described by the 1990 U.S. Census, are
to be found in Burlington's South End, North End, and Hill Institutions districts, followed closely by
South Burlington.
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Table 2-4: Study Com'dor Population By Census Tract b Minority Population

Non-white Pop. As:

Percent
Tract Pop.

Percent Study
Corridor Pop.
Minority Pop.

2,806

2.25%

N/A

100.00%

37,876

1,251

3.20%

N/A

1.00%

2.49%

2,952

152

4.90%

12.77%

0.12%

795

0.64%

762

33

4.15%

2.77%

0.03%

5 - Lower Hill Section

4,027

3.23%

3,871

156

3.87%

13.11%

0.13%

6 - Upper Hill Section

4,092

3.28%

3,951

141

3.45%

11.85%

0.11%

7 - UVM

3,942

3.16%

3,749

193

4.90°/o

16.22%

0.15%

8 - West S.E.

2,183

1.75%

2,144

39

1.79%

3.28%

0.03%

9 - East S. E.

4,062

3.26%

3,956

106

2.61%

8.91%

0.09%

11- Enterprise

3,419

2.74%

3,341

78

2.28%

6.55%

0.06%

3,334

2.67%

3,248

86

2.58%

7.23%

0.07%

7,101

5.70%

6,895

206

2.90%

17.31%

0.17%

36,059

28.93%

34,869

1,190

N/ A

100.00%

0.95%

Total Pop.
White

Total 1990
Pop.

Percent
County Pop.

Chittenden County

124,640

100.00%

12,834

City of Burlington

39,127

31.39%

3,104

Community/
Census Tract

Total Pop.
Non-White

Percent
County Pop.

Old North End/CDB:
4 - North End
10 - CBD

Ward 1:

South End:

Winooski:
25 - Win. CBD

South Burlington:
32 - Corn. Dist.

Total Study Comdor

Source: U.S. Census - Table 8 Race and Hispanic Origin
N/ = Not Applicable or No Information Available
See Plan for Tract Location

Table 2-5 reports the family income characteristics of study corridor neighborhoods, defined by 1990
census tracts. As shown there, most of Ward 1,and the West South End - 8 subdistrict, all being closest
to the University, enjoy the highest median family incomes, almost 1% times the average for the entire
county. Most of the other neighborhoods along the corridor have low median incomes. Some have
median family incomes sigruficantly lower than the county wide average. The ONE district, for example,
has median family income that is only 38% of the average for the county.
Table 2-5 also reports the distribution of families with incomes below the poverty level, a reliable
indicator of low income districts in general. As shown in the table, about 4% of total corridor families
have incomes below the poverty level. The largest concentrations of low-income families are found in
the ONE district, where up to 12% of the families had 1990 incomes below poverty levels, and in the
Pine Street corridor, where almost 10% did. Both Winooski's CBD, and the South Burlington commercial
district also had significant number of lower income families. Overall, in 1990 the corridor served by

Burlington Area Tri-Center Transit Study
Section 2 - Community Environment
2/96
#23019

2-18

Table 2-5: Study Corridor Median Family Income b Families With Income Below Poverty Level
Low Income Families As:
Percent
County
Households

Median
Family
Households

Households
Below
Poverty

Percent
Tract
Households

Percent Study

Percent

Households

Households

45961

100.00%

$44,049

1515

3.03%

14758

32.11%

$35,150

798

5.41%

5.64%

1.74%

1506

3.28%

$ 18,917

175

11.62%

1.24%

0.38%

481

1.05%

$ 16,719

29

6.03%

0.21%

0.06%

5-Lower H i
Section

1736

3.78%

$ 22,868

35

2.02%

0.25%

0.08%

ill
6-Upper H
Sections

1460

3.18%

$44,259

11

0.75%

0.08%

0.02%

7-Hill
Institutions

220

0.48%

$45,893

7

3.18%

0.05%

0.02%

8-W. So.
End

896

1.95%

$ 63,715

N/ A

N/A

N/A

N/A

9-E. So. End

1794

3.90%

$37,500

64

3.57%

0.45%

0.14%

11Enterprise

1490

3.24%

$31,875

144

9.66%

1.02%

0.31%

1515

3.30%

$34,300

71

4.69%

0.50%

0.15%

Communityl
Census
Tract

Total
Households

Chittenden
County

City Of
Burlington

Old North End/CBD:
&North End

-

10 CBD

Ward 1:

South End:

Winooski:
25-Win.,
CBD.

South Burlington:
32-Com.
Dist.

3046

6.63%

$45,453

31

1.02%

0.22%

0.07%

Total Study
Corridor

14144

30.77%

$ 36,150

567

4.01%

4.01%

1.23%

Source: U.S.Census - Table 19 - Income and Poverty Status in 1989-1990
See Plan For Tract Location
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the proposed transit improvements contained about 50% of all low income families in the city of
Burlington, and over one third of all families with incomes below the poverty line for the entire
Chittenden County.

Impact Analysis
Improving access for minority populations is an important objective. The proposed transit
improvements would all service the largest concentrations of the small numbers of minority persons
found in Chittenden County.
It would appear that the corridor selected for the three proposed transit alternatives is one that will serve
a significant portion, if not the majority, of low income families in the Greater Burlington area. Since
the effectiveness of the HOV alternative depends to a large extent on private auto usage, and since low
income families tend to be more transit dependent, the HOV alternative offers fewer benefits in the form
of improved access for this population than would TSM or LRT.
Persons with Disabilities

Existing Conditions
Persons who have mobility limitations are a population group that traditionally has been more transit
dependent than the population as whole. As reported in the Census, this population includes both those
over 16 years of age in the workforce and also the elderly, those over 65, who have mobility limitations.
Table 2-6 reports the concentrations of such persons in the study corridor neighborhoods.
Approximately 4% of the population along the corridor has mobility or self care limitations. This
represents 37% of the total mobility disabled persons in Chittenden County. Over half (56%), of all such
persons found in the City of Burlington are located in the neighborhoods served by the proposed transit
improvements. All of the reported neighborhoods have significant numbers (over 200) of such
individuals. The largest concentrations occur in Ward 1 and Burlington's South End. The highest
concentration of persons with limited mobility as a percent of the tract population, however, occurs in
the Winooski CBD district.

Transit lmpacts
It would appear that the corridor selected for transit improvements is effective in its ability to bring
improved transit services to some of the most transit dependent groups - the mobility impaired workers
and elderly. The relative ability of the various proposed improvements to deliver such service varies
with the level of capital improvement proposed. The HOV alternative would rank lowest since only
modest number of handicapped accessible transit vehicles would benefit from its implementation. The
TSM altemative would introduce more service to persons with limited mobility, since its operation
would include higher numbers of handicapped-accessible buses. Finally, with the proposed LRT
altemative all vehicles and stations would be handicapped accessible. Therefore the LRT alternative
offers the greatest benefit to this population group.
Journev to Work

Existing Conditions
One of the prime aims of public transit is to connect workers from their place of residence to their place
of work. Table 2-6 reports 1990 census information on study corridor employees, their place of
residence, and their place of work.
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Table 2-6 Study Corridor Persons With Mobility or Self Care Limitations
Mobility Disabled Persons

ffi:

% Total Tract

% All Study Corridor

% All County

Labor Force

Labor Force

Labor Force

Community/
Census Tract

Total Labor
Force

Persons With
Mobility or SelfCare Limitations

Chittenden County

97,000

3,489

3.58%

N/A

100.00%

City of Burlington

33,029

1,397

4.23%

4.48%

3.58%

4-North End

2594

169

6.52%

0.54%

0.00%

10 - CBD

481

29

6.03%

0.09%

0.00%

5-Lower Hill
Section

3,720

92

2.47%

0.30%

0.00%

CUpper Hill
Section

3,671

110

3.00%

0.35%

0.00%

7-UVM

3,857

59

1.53%

0.19%

0.09%

8-W. So. End

1,909

53

2.78%

0.17%

0.00%

.9-E. So. End

3559

148

4.16%

0.48%

0.00%

211- Enterprise

2,789

124

4.45%

0.40%

0.40%

2,813

225

8.00%

0.72%

0.00%

32- Corn. Dist.

5,761

272

4.72%

0.87%

0.00%

Total Study
Corridor

31,154

1,281

N/A

4.11%

0.28%

Old North End/CBD:

Ward 1:

South End:

Winooski:
25-Win. CBD
South Burlington:

Source: U.S.Census - Table 18 - Labor Force and Disability Characteristics of Persons: 1990
N/A = Not Applicable or No Information Available
See Plan for Tract Location
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Almost 95% of the workforce in the Burlington metropolitan area work within the area. Workers in the
study corridor neighborhood districts represent 29% of the Chittenden County workforce, and almost
90% of them work inside the Burlington Metropolitan Statistical Area (MSA). The largest number of
workers reside in the neighborhoods surrounding Burlington's CBD and the university, but a sigruficant
number also reside in South Burlington. Burlington study corridor neighborhood residents as a group
represent 66% of the workforce population in the city.
Fifty three percent of all the study corridor workers are employed inside the City of Burlington.
Another 19% work in South Burlington, and another 4% work in Winooski. Altogether over three
quarters of the workers residing in the Study Corridor neighborhoods also work in one of the three
communities linked by the proposed transit improvements.
Looking at individual neighborhoods, the highest percentage of within-the-area commuting appears in
the ONE district - 80% to 84% work in one of the three study area communities. Almost as large a
percentage of workers have similar commuting patterns in Burlington's South End, Ward 1and Hill
institution district. Over 70% of the workers residing in both South Burlington (76%) and Winooski
(71%) also travel to one of the three study area cities to work each day. Not surprisingly, the City of
Burlington is the most reported place of work for neighborhood residents of all three cities.

Impact Analysis
Table 2-7 demonstrates that the proposed transit corridor does a good job of linking sigruficant numbers
of residents with the major employment centers in Winooski, South Burlington, and Burlington.
The HOV alternative does provide improved linkages between place of residence and workplace for
many of the workers residing in greater Burlington, especially those commuting into the city. On the
other hand the TSM and LRT alternatives would provide superior service to most of the Burlington
neighborhood residents commutingboth to jobs in downtown Burlington and to jobs in the commercial
cores of South Burlington and Winooski. In this respect both of these alternatives are clearly superior
in meeting many of the City of Burlington's planning goals, such as the ones stated for low income
residents in the ONE district, increasing access to jobs outside of the Burlington CBD and to the Pine
Street corridor enterprise zone. LRT, the alternative with superior service and capacity, would provide
the highest benefits to workers commuting to jobs in Burlington, South Burlington and Winooski.
Summarv of Neighborhood Specific Impacts
The proposed transit improvement alternatives will have at least some positive impacts on each of the
neighborhood districts through which they pass. These benefits will be in the form of:
increased access to regional employment opportunities,
increased access to local and regional shopping,
increased access to government and other community services,
ability to improve transportation service for transit dependent populations,
ability to provide low income populations with alternative transportation services,
ability to link residential districts to regional recreation activities,
ability to improve links to regional cultural offerings.
The level of benefit will vary with the type of transit improvement that is adopted and the individual
needs and characteristics of the neighborhood. A summary analysis of potential future benefits for each
neighborhood district is shown in Table 2-8.
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Table 2-7: Study Corridor Worker's Place of Work

Community/
Census Tract

Total Workers:

Worked In:

Age 16
& Over

% Total

Percent
All Study
Corridor
Workers

Workers In
Burlington
MSA

City of
Burlington

City of South
Burlington

City of
Winooski

%

%

%

All Three
Cities

Chittenden County

66,929

N/A

94 %

37%

17%

4%

58%

City of Burlington

20,291

N/A

94%

59%

15%

3%

77%

1,!j41

8%

99%

62%

15%

3%

80%

2%

93%

68%

17%

0.00%

84%

Old North End/CBD:

4-North End
10-CBD

343

Ward 1:

5-Lower Hill Section

2,573

13%

94 %

65%

13%

2%

79%

6-Upper Hill Section

2,181

11%

94 %

62%

15%

6%

82%

7-Hill Institutions

1,362

7%

89%

73%

8%

0.00%

81%

8-West S. End

1,174

6%

94 %

58%

13%

3%

74%

9-East S. End

2,255

12%

47Y0

53%

14%

3%

70%

11 Enterprise

1,877

10%

95%

50%

22%

3%

75%

1,836

9%

95%

38%

18%

18%

74%

32-Corn. Dist

4,246

22%

95%

35%

34%

2%

71%

Total Study
Corridor

19,388

100%

89 %

53%

19%

4%

76%

South End:

Winooski:

25-CBD
South Burlington::

Source: U.S. Census - Table 17 - Social Characteristics of Persons - 1990
N/S = No Applicable or No Information Available
See Plan For Tract Location
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Apart from the induced long-term long-use changes described earlier, the proposed transit improvements
would have minimal long-term negative impacts. These would include:
Physical land takings for right-of-way and station areas under the LRT and TSM busway option
alternatives.
New barriers to pedestrian movement on Main Street and Pearl/Colchester Avenue under the
HOV alternative.
Some increase in large vehicle - induced noise levels under the TSM and LRT alternatives.
A change in the visual environment through the introduction of new signs, equipment and station
platforms.
New pedestrian activity at new station sites in neighborhood residential area assembly points in
residential areas with the potential for antisocial behavior at new station areas.

MITIGATING MEASURES FOR NEIGHBORHOOD IMPACTS
Steps should be taken during system implementation to address and alleviate potential negative impacts
arising from proposed alternative transit improvements. Mitigating measures might include:
A minimization of private landtaking. There should also be early identification, full public
discussion, adequate compensation, and relocation assistance for affected businesses.
Creation along Pearl/Colchester Avenue and Main Street of appropriately marked, fully
signalized pedestrian crossings to allow controlled, safe pedestrian crossings.
Regular transit vehicle maintenance programs to ensure that equipment operation is conducted
at acceptable and controlled sound levels.
Sensitive design of transit system components, including signs and station/waiting areas, to blend
in with neighborhood context.
Coordination of hours of operation with municipal police officials to ensure that regular
surveillance of stations and waiting areas is conducted.

Table 2-8: MatrLe of Neighborhood Impacts
Aoernallve Transit Improvemenis
Increased Regional Access To:
Neighborhood

-

Service To:

Support of Neighborhood:

Jobs

Services

Shopping

Culture &
Recreation

Low
Income

Transit
Dependent

Goals

Quality of L f e

HO V

very low

low

low

low

low

very low

very low

neutral

TSM

high

high

high

high

high

high

high

positive - creates
new linkages

LRT

higher

higher

higher

higher

highest

higher

higher

positive - new
links

low

low

low

low

very low

very low

low

possible decrease
withpeak hour
barrier to
pedestrians

ONE

Ward 1

HOV
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Table 2-8 Continued
Service To:

Increased Regional Access To:

Suppor~of Neighborhood:

TSM

med-high

med-high

medium

medium

lo~v

medium

medium to
high

LRT

med-high+

med-high+

medium+

medium+

low +

medium+

medium to
high+

positive - creates
new linknges

South EndlPine Street

HOV

very low

very low

very low

very low

very low

very low

very low

neutral

E M

high

high

high

high

high

very high

high

positive -new
regional links

LRT

higher

higher

higher

higher

higher

highest

higher

positive - new
regional links

HOV

medium

medium

low

low

very low

very low

very low

possible barrier
to n/s campus
links

EM

medium

medium

medium

medium

very low

low

medium

positive - new
linkage to
region

LRT

medium+

medium+

high

medium+

low

very low

high+

very positive access to So. Burl.

Hill Institutions

South Burlington
HOV

medium

medium

low

low

very low

very low

low

neutral

EM

mediumhigh

high

high

high

very
low

high

medium

positive increased
regional links

LRT

high

higher

higher

higher

very low

higher

high

very positive
stimulus to
development

HOV

med.

med.

low

low

very low

very low

very low

possible
negative additional
barriers main
street

EM

med.-high

high

high

high

medium

high

medium

positive increased
regional links

LRT

high

higher

higher

higher

medium

higher

highest

very positive stimulus to
development

Winooski
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2.3

TOURISM

Major tourist activity centers in the area are shown in Figure 2-6.
Accessibilitv to Tourist Activitv Centers
TSM Accessibility Impacts

By increasing bus service, the TSM alternative would provide increased accessibility for business and
pleasure travelers along the corridor at all hours of the day. Tourists staying at area hotels would find
it more convenient to use public transit, and would be encouraged to leave autos at the hotel for trips
to the lakefront and the three city center shopping districts. The TSM alternative suffers however, from
the negative prejudice of non transit users, a group which traditionally includes tourists. Buses are
viewed as less reliable, less convenient, and less safe than fixed guideway transit, and are therefore less
attractive.
CCTA officials report relatively low levels of tourist ridership on the bus system currently. Catherine
Debo, former CCTA General Manager, reported that no separate data has been collected on tourist
ridership, but informed estimates can be made. She estimated that overall tourist ridership in the study
corridor ranges from less than 1%on most routes to as high as 3% on two routes. By contrast, on the
College Street Shuttle route, tourists are thought to be as high as 15%of total ridership, since it connects
downtown and the University. Overall however, tourists make up a very small portion of the current
total ridership of the CCTA system.
While it is impossible to quanhfy tourist riders under the TSM alternative, it is fair to conclude that
some new ridership from this target group would be attracted to the system. These numbers could be
increased if an aggressive tourist marketing campaign were undertaken.
HOV Accessibility Impacts

HOV would be the least effective in increasing tourist activity. By definition, the HOV alternative is
oriented toward commuters. It gives priority on existing pavement to multipassenger vehicles, including
buses, during the peak hours. While the resulting decreased peak hour travel times would be attractive
to commuters, HOV would do little to increase off-peak bus attractiveness to business and pleasure
travelers. Therefore little or no increased tourist travel from meeting areas to shopping or tourist
destinations would be likely to result from implementation of the HOV alternative.
LRT Accessibility Impacts

The greatest increase in accessibility for tourists would be offered by the LRT alternative. LRT would
connect largely the same tourist hotels and tourist destinations as the TSM alternative, but would offer
several advantages to tourists. It would be viewed as more frequent, more dependable and safer than
bus service. For travelers unfamiliar with the area these are sigruficant advantages and they figure
heavily in tourists' choice to use transit or travel by private car. For these reasons the LRT would
undoubtedly attract more tourists than either the HOV or E M alternative. With its visible infrastructure,
LRT would also have a beneficial psychological effect of seeming to link the three district city centers
into a coordinated, regional whole. These centers would then appear to outsiders as parts of a larger,
integrated urban area, unlike the way they are perceived by car travelers today. This effect should also
increase the attractiveness of the Burlington area to tourists.
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Waterfront Park
Burlington Square Mall
Church Street Marketplace
Burlington City Hall & Park
Post Office & Federal Building
Champlain College
U. Vermont Green
U. Vermont Campus
Centennial Field
Sheraton Conference Center
Gutterson Field House
U Mall Retail Complex

Figure 2-6

BURLINGTON A R E A

Major Tourism Centers
November 1,1995

@mm

Jobs and Tax Revenues Impacts from Specific Alternative Transit Investments
No empirical evidence was uncovered quanbfying the differences in employment effects and additional
travel-related tax revenue generation between TSM, HOV, and LRT transit alternatives. Nevertheless,
based on the level of additional service provided to tourkt and business traveler users, the convenience
and permanence of the service, and the observed preference by these user groups in other cities for rail
over bus transit service, it can be concluded that impacts in the case of the Burlington Tri-Center study
corridor would likely be:
TSM - Good potential impacts, but fewer than LRT

HOV - Little or no positive impact
LRT - Highest positive impacts to job creation and tax revenue generation
- Tourism Promotion
Transit's Support of Area Economic Goals through

A number of studies and surveys on business promotion and economic development for the Burlington
area have concluded that improving transit is an important component of the region's long range
economic development strategy.
The Chittenden County Economic Development Study, May 1994, included as one of its nine
recommendations "to improve the existing transportation system (e.g. bus routes, rail service, access
routes) to better serve residents, visitors, and businesses within the county." ( Page 3)

All three proposed transit alternatives would improve the transportation system, but both the TSM and
LRT alternatives are better at serving tourists' needs. The LRT alternative provides the most attractive
service to tourists.
The same report cited a survey of area business executives that found one of the two highest priorities
to encourage economic development was "improvement of the county's transportation network (access,
parking, capacity)." (page 27)
All three proposed transit alternatives would improve the county's transportationnetwork, but the LRT
option offers the highest capacity increases.
The Supplement to Jobs and People III, July 1994, Burlington's economic masterplan section entitled
"Tourism" states that "tourism, recreation, and convention activity is a vital component to the City of
Burlington." (page 64) The report pointed out that although over 60 million visitors are within a day's
drive, competition for tourist dollars is "fierce," and the city suffers from a number of weaknesses when
it comes to promoting tourism. Among the weaknesses are:
Poor highway access from the interstate.
Inferior public access to Lake Champlain for recreation.
A need to create better alternative forms of transportation to and from the city (plus a need to)
provide better inter-city transportation linkages. (Page 66)
Two of the three proposed transit alternatives would address these issues. The HOV alternativewould
provide some positive benefit by increasing access for tourists arriving in the area from the interstate,
but either the TSM'O~
the LRT alternative would provide higher capacity during the rest of the day.
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TSM, the HOV, and the LRT alternatives also address the access to the lake and increased intra and
inner city linkage issues. LRT, with its higher passenger capacities, would be more effective at achieving
these objectives.
Finally, in A Twenty -Year Vision for Transportation in Chittenden County by the Chittenden County
Regional Planning Organizations (CCRPO),the 1995 vision statement commits :
"Our twenty year transportation plan must emphasize safety, efficiency, and accessibility for all residents
and visitors. " (Page 3)

As shown elsewhere, all three alternatives would increase accessibility, but the LRT option would
perform best in increasing safety, efficiency, and accessibility for visitors.
2.4

VISUAL QUALITY

Existing Conditions
The Burlington Tri-Center Transit Study area has diverse visual features ranging from view of Lake
Champlain, the Winooski River, mixed use development, residential areas, parkland/natural areas, and
the University of Vermont. It also contain historic elements that add to the visual landscape. Section
2.4 provides additional information regarding historic districts and historic resources within the project
corridor.
Section 2.1 (Land Use) provides both a general and detailed description of the land use in the project
corridor. To avoid duplication of information, please refer to this aforementioned section regarding the
general character and surrounding view points associated with the proposed altematives.
Environmental Consequences
The No-Build, TSM and HOV altematives would not adversely affect the visual quality in the study
corridor because these alternatives would generally add features at a similar scale to existing roadway
and transit infrastructure.
The potential for visual and aesthetic impacts is a function of the design of the LRT system &d the
environment into which it is to be placed. If an appropriate match between design and environment
can be achieved, visual and aesthetic impacts can be minimized. These impacts cannot be completely
eliminated because a light rail line has a physical presence which includes vehicles, stops and stations,
and an overhead power distribution system.
The LRT Alternative introduces some new elements to the existing visual environment. The LRT
Alternative would not introduce new visual elements into the portion of the alignment on the existing
Vermont Railroad right-of-way. Therefore, views from adjoining neighborhoods would not be
sigruficantly modified.
Visual change could occur in the corridor where the LRT alignment is on city streets or traversing
parcels such as the LRT alignment on the following streets:
College Street
Prospect Street
Colchester Avenue
Williston Road
Pine Street option
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In addition, the at-grade alignment on Prospect Street and Colchester Avenue would add additional
visual elements to the views from the University of Vermont (UVM) Green. Section 3.1.3 provides
additional information regarding the potential impacts to the UVM Green.
The change, as observed from receptors (residences, businesses and pedestrians) would be minimized
with appropriate design components. Potential indirect visual impacts to historic resources in the project
area are presented in Section 2.4 of this document.
Mitigation Measures
The design elements of the LRT system would take into account the introduction of visual elements onto
city streets and in historic neighborhoods. These design elements would help to minimize the impact
of the LRT system on the visual quality in the corridor.
Design elements to enhance the appearance of the LRT, particularly in the historic districts would
include station architecture and amenities that are sympathetic to adjacent structures and spaces, and
appropriate selection of catenary poles and minimization of the visual intrusion of overhead wires. The
stations would also be designed to fit into the character of the surrounding environment, keeping
reference to the historical sigruficance of individual resources as well as groups of resources contributing
to a district.
2.5

CULTURAL RESOURCES

The five components of the cultural resource investigation of the Major Investment Study are:
1)

Agency Coordination: Communicate with, and keep informed, the appropriate federal, state, and
local agencies that will be responsible for ongoing review of the project.

2)

Archival/Literature Search: Iden*

3)

Reconnaissance Suruey: Vedy existing historic properties and assess the potential for additional
resources, particularly archaeological sites; and interview local preservation societies and
knowledgeable informants for information about local preservation needs.

4)

Base Map Preparation: Prepare a base map which depicts known historic properties, areas of

known historic properties by examining the files at the State
Historic Preservation Office and the Burlington Planning and Zoning Department, and review
previous investigative reports.

previous investigations, and areas of low/medium/high potential for additional cultural
resources.
5)

Technical Memorandum: Compile a technical memorandum that includes appropriate figures,
tables, and text that summarizes the previously cited components. The report will focus on
assessing the need for additional cultural resource survey and recommend a Scope of Work to
fulfill Section 106 requirements.
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2.5.1 Summary of Architectural Survey

Virtually all of areas in which the three transportation alternative routes are proposed in Burlington and
Winooski are either listed individually or contained within a historic district in the National Register
of Historic Places. The various alternatives pass through or are contiguous with 11 National Register
districts (Table 2-9 and Figure 2-7), which entail 775 historic properties.
TABLE 2-9
TRANSPORTATION ALIGNMENTS AND HISTORIC DISTRICTS,
BURLINGTON AND WINOOSKI, VERMONT
Historic District

Number of Resources

Transportation Alternative

Battery Street

212

LRT, - TSM

City Hall

24

HOV, LRT, TSM

Head of Church Street

3

HOV, LRT, TSM

Lakeside

57

LRT, TSM

Main Street-College Street

77

HOV, LRT, TSM

Pearl Street

65

HOV, LRT, TSM

South Union Street

121

HOV, LRT, TSM

South Willard Street

133

HOV, LRT, TSM

University Green

44

HOV, LRT, TSM

Wells-Richardson

17

HOV, LRT, TSM

Winooski Falls Mill

22

HOV, LRT, TSM

I

Assessment of Effects

Because of the density of National Register properties in the Burlington-Winooski area it would be
impossible to design and implement a public transportation improvement program that would not
impact to some degree the historic and archaeological resources. None of the three alternatives would
remove any National Register property, but other effects will need to be assessed (Figure 2-8).
The Advisory Council on Historic Preservation defines the Criterion of Effect as any undertaking that
may alter a property for inclusion in the National Register. "For the purpose of determining effect,
alteration to features of a property's location, setting, or use may be relevant depending on a property's
significant characteristics and should be consideredu.-Furthermore, the Advisory Council defines an
"adverse effect" as "when the effect on a historic property may diminish the integrity of the property's
location, design, setting, materials, workmanship, feeling, or association. Adverse.effeetson a historic
property include, but are not limited to:
1)

Physical destruction, damage, or alteration of all or part of theproperty;
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2)
3)
4)
5)

Isolation of the property from or alteration of the character of the property's setting when the
character contributes to the property's qualification for the National Register;
Introduction of visual, audible, or atmospheric elements that are out of character with the
property or alter its setting;
Neglect of a property resulting in its deterioration or destruction; and
Transfer, lease, or sale of the property".

Both the Transportation System Management (TSM) and High Occupancy Vehicle (HOV) alternatives
would utilize existing streets without alterations to the street scape. Because of their similarity, both of
these alternatives would impact the area in several ways. First, the increased volume of traffic would
make-the streets less pedestrian-friendly, increase noise at peak hours of operation, change the access
to the streets and affect the current street parking. While an argument might be made that increased
traffic might adversely affect the pollution levels, it is quite possible that this impact might be mitigated
by less vehicular idling. Secondary impact to surrounding and adjacent streets needs investigation, as
it is not known at this time how current traffic patterns might be electively rerouted to alternative routes.
The Light Rail Transit (LRT) alternative would have the greatest physical impact to existing cultural
resources. The proposed corridor is thirteen to twenty-six feet in width which could necessitate the
removing of some trees and alterations of some curbs along College Street to accommodate the transit
platforms. Additionally, the University Green Historic District and the Winooski Falls Mill District would
be affected by the construction of the light rail transit alternative. At the University Green, visual impacts
would result as the historic vista provided by its siting on the aest of the hill would be impeded by the
power lines m i n g the light rail system. The Winooski Falls Mill Historic District would be greatly
disturbed by the actual construction of a light rail system, therefore adversely affecting potentially
sigruficant archaeological sites by compromising the historic integrity of the site. The LRT alternative
also requires another bridge adjacent to the current 1928 structure (rebuilt after the devastating flood
of 1927). The siting of this new bridge adjacent to the historic bridge would compromise the setting of
the older bridge.
2.5.2

Archeological Assessment of Site Sensitivity

The goal of the archaeological research was to "facilitate project planning by providing sufficient
documentation of known ... properties and assessing the potential for additional resources..." Archival
research and reconnaissance survey were utilized to identify locations of previously identified sites or
archaeological investigations, identdy areas already impacted by modem construction, and identdy areas
with high archaeological potential based on their relation to landscape features.
The product of this research is a description of archaeological potentials, both specific properties and
general property types with their possible feature patterns, and a base map showing both known
archaeological properties near or within the proposed project area and high potential areas. This project
did not positively identdy all archaeological properties within the corridor, evaluate their integrity, nor
assess possible impacts. Rather than identifying specific areas or features dating to particular periods
of occupation, this survey looked at broader patterns of settlement and archaeological potentials within
general neighborhoods or undeveloped areas. It was hoped that this research could alert planners to
both specific properties and the types of resources that may be contained within them. As more complete
engineering plans are made and alternatives chosen, this document can be used to identlfy areas that
are significant, or potentially significant and that need more intensive study.
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Expected Results
Both precontact and historic archaeological sites are located within or near the project area, but because
historic settlement, street and infrastructure development has been intense within most of the corridor,
it was expected that the majority of sites within the Area of Potential Effect (APE) would date to the
historic period. The creation of historic sites is expected to have caused destruction of much of the
precontact period archaeological record. Figure 2-9 shows sites near or within the project area.
Within the city of Burlington seventeen precontact and/or contact period archaeological sites have been
identified. They represent the roughly 8,000 years that this area was utilized by Native Americans
before European American settlement. Predictive models indicate that the landscape features most likely
to determine Native American site location are their proximity to water on gently sloping (8 degrees),
well-drained soils (Frink 1994: 10). Thus, locations within 200 feet of water, on dry upland soils are
considered to have some probability for Native American archaeological sites.
Historic archaeological resources exist throughout much of the city and site sensitivity of an area has
been predicted primarily by map documentation of both original structures and subsequent impacts. In
addition, study of existing conditions using both reconnaissance suvey, current maps, and aerial photos
identified human made landscape features that indicate site preservation and destruction.
Four areas of high potential were initially observed: the industrial area near the Pine Street Canal, the
open areas in the central UVM campus, the area from the south side of the Winooski River north to the
New England Central Railway, and the area of new construction north and south of the Sheraton.
Area of Potential Effect
Because the engineering documents are preliminary, and final alignments are not known, no construction
limits have been made. Thus the area of potential effect (APE) was generally assumed to be broad. The
LRT alternative would have the most physical impacts and construction. Some construction would be
done for the busway sub-option of the TSM alternative, but it falls within the same area as LRT
construction. Thus, the LRT conceptual plans were used to define the areas researched.
A consistent APE width was not used because of different constraints to LRT placement in different
areas. On downtown streets the APE will be constrained by existing buildings, as construction will fall
between structures. In areas where the LRT does not follow existing streets, the APE was expanded so
that if a part of a site fell within the LRT alignment, the entire site would be documented and alignment
changes would not necessitate new research. These expanded areas are at the University Campus, the
Winooski terminus, and south of Williston Road (behind Staples Plaza). In addition, on the southern
connector leg (from College Street south to Lakeside Avenue) an LRT alignment location has not been
chosen, thus an area approximately three blocks in width was researched. Two, approximately 3 acre
existing parking lots which may be utilized in a new transit system as "transit centers", incorporating
park-and-ride lots at the Sheraton Hotel and at the Martin-Lockheed plant received preliminary research
although no new construction is planned in these areas.
Areas of Archaeological Study
The Corridor was divided into six sections: 1) the Lakeside extension, 2) the downtown area -(College
Street between Battery Street and North Prospect Street), 3) the WM Campus and Medical Center, 4)
Colchester Avenue from East Avenue to its intersection with Riverside Avenue, 5) the alignment from
the south side of the Winooski River north along Main Street to its intersection with the Central Vermont
Railroad tracks, and 6 ) the LRT and TSM alignments going southeast of TJVM near the Staples Plaza,
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south of the cloverleaf intersection of 1-89 and Williston Road, and in a loop in South Burlington
(Figure2-10). Each of these sections represents distinct development histories and is assumed to likewise
be represented by different resource types and potentials.
Summary of Archaeological Assessment

A documents search and visual survey of the project area verified that four of the six areas of study have
medium to high potential to contain archaeological resources. The potentials of the six segments are
summarized below.

In Section One, Lakeside extension, historical industrial archaeological resources have been documented
in the area of the Barge Canal. In addition, map research indicates a high potential for additional
industrial related materials in the area between Pine Street and Lake Champlain. The proximity of this
area to a precontact site, VT-CH-81, and the evidence of filling indicate that there is also some possibility
that the area preserves archaeological materials from the pre-European period. Soil borings would be
helpful in this area to establish the depth and extent of filling. All build alternatives would impact this
area.
Section Two, which passes through the downtown area, holds very low potential to preserve intact
archaeological materials from the precontact or historic periods, but remnants of initial infrastructure
projects could potentially be preserved.
Section Three, the UVM area, holds very high potential to preserve historical archaeological remains
associated with pre-1830 residences. The areas of highest potential, based on map research, are: the
northwest comer of the Green, the lots west of North Prospect Avenue, and the southern side of
Colchester Avenue in the area where it runs due east-west. Only the LRT alternative would impact high
potential areas.
Section Four, in which LRT and HOV alternatives would involve construction, holds low potential to
preserve archaeological materials within the APE.
Section Five, the Winooski Falls area, holds high potential to preserve industrial, commercial and
residential historical archaeological remains within the LRT APE. Alternatives that stay within the
existing street do not have the potential to affect these resources.
Section Six holds some potential to contain pre-European era resources. Two specific areas described
above should be further studied should LRT or TSM alternatives be chosen.
2.6

TRANSPORTATION FACILITIES

A traffic impact analysis was performed on the following scenarios:
1995 Existing
2005 NO-Build
2005 TSM-Base
2005 TSM-Busway
2005 HOV
2005 LRT
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The scenarios were evaluated using four traffic impact analysis tools. The analysis tools used and a
description of each are shown below.
1.

Capacity Analysis of Affected Intersections: Planning level analysis of intersection capacity
documented in the 1985 Highway Capacity Manual, Chapter 9. The analysis is a broad evaluation
of the capacity of an intersection without considering the details of signalization. It provides a
basic assessment of whether or not capacity is likely to be exceeded for a given set of demand
volumes and geometrics. The analysis documents how many affected intersections, for each Build
alternative, drop one grade level of service from the Year 2005 No-Build Alternative.

2.

Capacity Analysis of Affected Arterials: Operational level analysis of arterials documented in
the 1985 Highway Capacity Manual, Chapter 11. The result of the analysis is a level of service (LOS)
that is defined in terms of average travel speed of all through-vehicles on the arterial. It is
strongly influenced by the number of signals per mile and the average intersection delay. The
analysis documents how many affected arterials, for each Build Alternative, drop one grade level
of service from the Year 2005 No-Build Alternative.

3.

Transit Vehicle Grade Separation Guidelines: Identifies four general situations, or thresholds,
dealing with transit vehicle grade separation. This analysis utilized an lTE joint committee report
on transit vehicle at-grade crossings. The analysis was based upon plots of the predicted transit
intersection LOS for a range of crossing traffic volumes (measured in tenns of hourly traffic
volumes per lane) as a function of transit vehicle frequency (measured in terms of vehicles per
hour per direction). The analysis documents how many affected intersections exceed grade
separation guidelines, which would suggest that the LRT vehicle crossing would have to be grade
separated.

4.

Street Parking Supply Removed and Relocated: Areas where parking was removed from the
street were documented. Lost street parking spaces were relocated using a report prepared for
the CCWC in September 1993 entitled, Downtown Parking Study -- Burlington, Vermont, which
displayed areas where parking was available. An effort was made to relocate the removed
parking spaces no more than two blocks from their original position. If this goal could not be
accomplished, the parking space removed was deemed not replaceable.

Summary of Capacity Analysis of Affected Intersections
Table 2-10 presents the number of intersections that are operating at varying levels of service under the
different alternatives (Figure 2-11). As shown, the HOV Alternative has the worst impact on the street
system, with eight intersections dropping one grade of level of service from the No-Build Alternative.
Three intersections in the TSM Alternative (in both the Base and Busway alternatives) and LRT Green
Alternative drop one grade of level of service from the No-Build Alternative. The LRT Tunnel
Alternative has only two intersections that drop one grade level of service from the No-Build
Alternative.
Summary of Capacity Analysis of Affected Arterials
Table 2-11 shows the number of arterials that are operating at varying levels of service under the
different alternatives. The HOV Alternative, has the worst impact on arterial operations .with eight
arterials dropping one grade of level of service from the No-Build Alternative. Two arterials in the LRT
Green Alternative drop one grade of level of service from the No-Build Alternative. The LRT Tunnel,
TSM Base and TSM Busway Alternatives have only one arterial that drop one grade level of service from
the No-Build Alternative.
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TABLE 2-10
BURLINGTON AREA TRI-CENTER TRANSIT STUDY
Capacity Analysis of Affected intersections Year 2005 Forecast (Figure 2-11)

-

Trallic Analysis Parameter

-- Number of Intersections Analyzed
-- Number of Intersections at Level of Service A to C

-- Number of Intersections at Level of Service D
----

Number of Intersections at Level of Service E
Number of Intersections at Level of Service F
Number of Intersections that drop one grade of Level of Service
from No-Build Alternative

No-

1995
Bare

Build

12
3
2
2
5

12
3
4
1
4

--

--

TSM
Bare

TSM
Bus
Way

12
3
3
0
6
3

12
3
3
1
5
3

LRT D

HOV

Full
LRT
Green

Full
LRT
Tunnel

LRT
A
Green

LRT
B
Tunnel

Green

Tunnel

Green

Tunnel

Grnn

Tunnel

Green

Tunnel

12
2
1
2
7
8

12
3
2
1
6
3

12
3
2
2
5
2

8
2
1
1
4
2

8
2
1
2
3
I

9
3
1
1
4
2

9
3
1
2
3
1

9
2
1
1
5
3

9
2
1
2
4
2

10
2
2
I
5
3

10
2
2
2
4
2

11
2
2
1
6
3

11
2
2
2
5
2

LRT C

LRT E

LRT F

-~

Notes:
-- Intersection capacity analysis was conducted using methods documented in the 1985 Highway Capacity Manual, Chapter 9: Planning Analysis of Intesection with Multilane Approaches

-- Level of Service A to C describes intersections operating with vehicular delay in the range of 5 to 25 seconds; many vehicles pass through the intersection without stopping.
-- Level of Service D describes intersection operations with vehicular delay in the range of 25 to 40 seconds; many vehicles stop and the proportion of vehicles not stopping declines.
-- Level of Service E describes intersection operations with vehicular delay in the range of 40 to 60 seconds; these high delays indicate poor progression, long cycle lengths, and high vlc ratios.
-- Level of Service F describes intersection operations with vehicular delay in excess of 60 seconds; arrival flow rates exceed the capacity of the intersection with poor progression and long cycle lenghts.

YEAR 2005 TRI-CENTER TRANSIT STUDY ALTERNATIVES
No-Build assumes existing infmhcture plus planned improvements
LRTA (Martin Lockhced to Waterfront to MCHV)

LRT E (LRT D to University Mall in South Burlington)
LRT F (LRT E through South Burlington City Center, Midas Way, to Donet Street)

LRT B (Martin Loekhced to Waterfront to MCHV via Cul and Cover Tunnel)
LRT C (LRT A or B to Champlain Mill in Winooski)
LRT D (LRT A or B to Staples Plaza)

TSM (Enhanced College Street Shunle with legs to Winooski and South Burlington)
TSM Busway (Serves CATMA park and ride with dedicated busway across 1-89)
HOV (Dedicated HOV lane in peak periods on MaidWilliston. PearVColchester.
and Champlain Parkway)

Source: BRW, I n c and RSG,I n c

Nov. 2 1,1995

TABLE 2-1 1
BURLINGTON AREA TRI-CENTER TRANSIT STUDY
Capacity Analysis of Affected Arterials Year 2005 Forecast (Figure 2-1 1)

-

Traflic Analysis Parameter

-- Number of Arterials Analyzed
-- Number of Arterials at Levels of Service A to C
-- Number of Arterials at Level of Service D
-- Number of Arterials at Level of Service E

-- Number of Arterials at Level of Service F

-- Number of Arterials that drop one grade of Level of Service

1995
Base

8
5

Build

TSM
Base

TSM
Bus
Way

8
3

8
2

8
2

No-

HOV

Full
LRT
Green

Full
LRT
Tunnel

8
0

8
3

8

5

3

3
1
1

1

3

4

4

1

1

1

0
2

2
0

2
0
1

2
0

2
5
8

4
0
2

4
0
1

--

--

I

LRT
A

Green

0
1

LRT
B
Tunnel

Green

Tunnel

Green

Tunnel

Green

Tunnel

Green

Tunnd

5
3
1
I
0
0

6
3
1
2
0
2

6
3
1
2

6
3
1

6
3

6
3
1

7
3

7
3

2
0
2

2
0

6
3
1
2
0
0

from No-Build Alternative

LRT D

LRT
C
-

0

1

LRT E

1
0

2
0

2

LRT F

I

1

3
0
2

3
0
0

A

Notes:

-- Arterial analysis was conducted using methods documented in the 1985 Highway Capacity Manual, Chapter 1 1 : Urban and Suburban Arterials
-- Level of Service A to C represents free-flow to stable arterial operations with minimal to moderate delays at intersections.
-- Level of Service D borden on a range on which small increases in traffic flow may cause substantial increases in delay.

-- Level of Service E characterized by significant approach delays and average travel speeds of one-third the free flow speed.
-- Level of Service F characterized by arterial flow at extremely low speeds with considerable intersection congestion.

YEAR 2005 TRI-CENTER TRANSIT STUDY ALTERNATIVES
No-Build assumes existing infrastructureplus planned improvements
LRT A (Martin Lockheed to Waterfront to MCHV)
LRT B (Martin Lockheed to Waterfront to MCHV via Cut and Cover Tunnel)
LRT C (LRT A or B to Champlain Mill in Winooski)
LRT D fLRT A or B to Staples Plaza)

Source: BRW, Inc. and RSG, Inc.

LRT E (LRT D to University Mall in South Burlington)
LRT F (LRT E through South Burlington City Center, Midas Way, to Dorsei Street)
TSM (Enhanced College S k e t Shunle with legs to Winooski and South Burlington)
TSM Busway (Serves CATMA park and ride with dedicated busway across 1-89)
HOV (Dedicated HOV lane in peak periods on MaidWilliston, PearVColchester.
and Champlain Parkway)

Nov. 2 1, 1995

Summary of Grade Separation Analysis
Table 2-12 (Figure 2-12) shows the number of intersections that are operating under varying threshold
levels for the two LRT and TSM Alternatives. Under the TSM Alternative (both Base and Busway), one
intersection (College/Prospect)operates at Threshold 4, which would mean that grade separation would
be recommended. Under the LRT Green Alternative, two intersections (Pearl/Prospect and College/
Prospect) operate at Threshold 4. No intersections in the LRT Tunnel Alternative approach Threshold 4.
Summary of Street Parking Analysis
Table 2-13 displays the amount of parking that would need to be taken under each of the Build
Alternatives. The following summary can be made.
The TSM Base and Busway Alternatives would both remove approximately 160 spaces with 145
spaces being replaced within a two block area. A total of 9 percent of spaces could not be
replaced under the TSM Alternative.
The HOV Alternative would remove approximately 143 spaces with 80 spaces being replaced
within a two block area. A total of 44 percent of spaces could not be replaced under the HOV
Alternative.
The LRT Green Alternative would remove approximately 254 spaces with 196 spaces being
replaced within a two block area. A total of 23 percent of spaces could not be replaced under the
LRT Green Alternative.
The LRT Tunnel Alternative would remove approximately 317 spaces with 201 spaces being
replaced within a two block area. A total of 37 percent of spaces could not be replaced under the
LRT Green Alternative.
Summary of Traffic Analysis
The results of the analysis for transportation facilities are shown in Table 2-14. The table displays the
following information.
The number of intersections and arterials in the Build Alternatives that drop one grade level of
service from the No-Build Alternative.
The number of intersections in the TSM and LRT Build Alternatives that are at Threshold 3 and 4.
The amount and percent of parking spaces lost that cannot be replaced within a two block radius
from where they were taken.
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TABLE 2-12
BURLINGTON AREA TRI-CENTER TRANSIT STUDY
Grade Separation Analysis Year 2005 Forecast

-

Traffic Analysis Parameter

-- Number of Intersections Analyzed

-- Number of Intersections at Threshold 1
-- Number of Intersections at Threshold 2
-- Number of Intersections at Threshold 3 /A
-- Number of Intersections at Threshold 4 B

TSM
Base

TSM
Bus
Way

Full
LRT
Green

12
1
7
3
1

12
1
8
2
1

12
1
7
2
2

LRT
LRTC
LRT D
LRT F
LRT E
LRT
Full
A
B
LRT
Tunnel Green Tunnel Green Tunnel Green Tunnel Green Tunnel Green Tunnel

12
3
7
2
0

8
1
4
1
0

8
3
4
1
0

10
1
6
1
2

10
3
6
1
0

10
1
6
1
2

10
3
6
1
0

11
1
7
1
2

Notes:

-- The analysis assumes 24 transit vehicles per hour in both directions through the Burlington Core (Battery Street to the MCHV facilities) and
12 transit vehicles per hour in both directions on each of the legs (Champlain Parkway, Winooski, and South Burlington).
/A -- Intersections at Threshold 3 in the TSM Base are: MainICatamount, MainBattery, and CollegeIBattery; in the TSM Busway are: Maidcatamount
and College/Battery; and in the Full LRT Green and Full LRT Tunnel are: MainICatamount and CollegeBattery.
B Intersections at Threshold 4 in the TSM Base and TSM Busway are: College/Prospect; and in the Full LRT Green are: Pearl/Prospect and College/Prospect.

--

-- Threshold 1 is where the transit vehicle can be operated at-grade with full preemption.
-- Threshold 2 is where full preemption might or might not operate satisfactorily and where site-specific conditions must be taken into account.
-- Threshold 3 is where the transit vehicle might be operable only with conditional preemption, signal progression, transit vehicle only actuated phases,
or other solutions involving transit vehicle delay.

-- Threshold 4 is where transit vehicle at-grade operation is likely to be infeasible under any conditions.

YEAR 2005 TRI-CENTER TRANSIT STUDY ALTERNATIVES
No-Build assumes existing infrastructure plus planned improvements
LRT A (Martin Lockheed to Waterfront to MCHV)
LRT B (Martin Lockheed to Waterfront to MCHV via Cut and Cover Tunnel)
LRT C (LRT A or B to Champlain Mill in Winooski)
LRT D (LRT A or B to Staples PIE&)

LRT E (LRT D to University Mall in South Burlington)
LRT F (LRT E through South Burlington City Center, Midas Way, to Dorset Street)
TSM (Enhanced College Street Shuttle with legs to Winooski and South Burlington)
TSM Busway (Serves CATMA park and ride with dedicated busway across 1-89)
HOV (Dedicated HOV lane in peak periods on Main~Williston,Pearl/Colchester,
and Champlain Parkway)

Source: ITE Journal, January 1993, ITE Technical Council Committee 6A-42, BRW, Inc., and RSG, Inc.

Nov. 2 1,1995

11
3
7
1
0

11
1
7
1
2

11
3
7
1
0

PEAK HOUR VOLUME PER LANE
Assumptions:
Conflicting Traffic IntersectionLOS not to Exceed " D
Thresholds 1 and 2 Span Likely Range of Urban Capacity Assuming Traffic Pre-emption
Threshold 4 is area outside of Threshold 3, where at-gradeoperation reduces level of service below F.

Figure 2- 12

Potential Threshold Levels for At-Grade Operation
.(VaryingTraffic Volume and Transit Vehicle Frequency)
Source: IT£ Journal. January 1993, ITE Technical Council Committee 6A-42
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TABLE 2-13
BURLINGTON AREA TRI-CENTER TRANSIT STUDY
Approximate Street Parking Supply Removed and Relocated

- Year 2005 Forecast

Notes:
-- Relocation of parking spaces used report entitled "Downtown Parking Study -- Burlington, Vermont" and data provided by the City of Burlington for availability of vacant parking spaces within a two block area
/A

-- The high occupancy vehicle (HOV) alternative only operates in the AM and PM peak periods.

The number of parking spaces lost and relocated that is reported above is a total number for both peak periods.

Therefore, the actual number that is reported, at any one time, is one-half of the total.

XX I XX =Parking Spaces Removed / Parking Spaces Relocated
NA =Not Applicable
NI = N o Impact
YEAR 2005 TRI-CENTER TRANSIT STUDY ALTERNATIVES
No-Build assumes existing infbstmcture plus planned improvements
LRT A (Martin Lockheed to Waterfront to MCkV)
LRT B (Martin Lockheed to Waterfront to MCHV via Cut and Cover Tunnel)
LRT C (LRT A or B to Champlain Mill in Winooski)
LRT D (LRT A or B to Staples Plaza)

Source: BRW, Inc. and RSG, Inc.

23019.wk4

LRT E (LRT D to University Mall in South Burlington)
LRT F (LRT E through South Burlington City Center, Midas Way, to Dorset Street)
TSM (Enhanced College Street Shuttle with legs to Winooski and South Burlington)
TSM Busway (Serves CATMA park and ride with dedicated busway across 1-89)
HOV (Dedicated HOV lane in peak periods on Main/Williston. PearlIColchester.
and Champlain Parkway)

Nov. 2 1 , 1995

TABLE 2-14
BURLINGTON AREA TRI-CENTER TRANSIT STUDY
Summary of Trallic Analyses

Trallic Analysis Parameter

TSM
Bus

Full
LRT
Tunnel

LRT
A
Green

LRT
B
Tunnel

Green

Tunnel

Green

Tunnel

Green

Tunnel

Green

Tunnel

Way

HOV

Full
LRT
Green

3

3

8

3

2

2

1

2

1

3

2

3

2

3

2

NA

I

I

8

2

1

1

0

2

1

2

0

2

0

2

0

NA
NA

NA
NA

3
1

2
1

NA
NA

2
2

2

1

0

0

1
0

1
2

1
0

I
2

1
0

1
2

1
0

I
2

0

NA

NA

Nc-

1995
Base

Build

TSM
Base

NA

NA

NA

LRT C

LRT D

LRT E

LRT F

1. Capacity Analysis of Affected Intersections

-- Number of Intersections that drop one grade of LOS from No-Build
2. Capacity Analysis ofAffected Arterials

-- Number of Arterials that drop one grade of Level of Service
from No-Build Alternative
3. Grade Separation Analysis
-- Number of Intersections at Threshold 3
-- Number of Intersections at Threshold 4

I

4. Street Parking Supply Removed and Relocated

-- Amount IPercent of Parking Spaces Lost that Cannot be Relocated

1519% 1519% 63144% 58123% 46119% 37117% 34117% 44119% 41119% 42118% 39117% 4211 8% 39117% 4211 8% 39117%

within two blocks
Notes:
NA =Not Applicable

YEAR 2005 TRI-CENTER TRANSIT STUDY ALTERNATIVES

I
No-Build assumes existing infrastructureplus planned improvements
LRT A (Martin Lockheed to Waterfront to MCHV)
LRT B (Martin Lockheed to Waterfront to MCHV via Cut and Cover Tunnel)
LRT C (LRT A or B to Champlain Mill in Wi~iooski)
LRT D (LRT A or B to Staples Plaza)

Source: BRW, Inc. and RSG, Inc.

LRT E (LRT D to University Mall in South Burlington)
LRT F (LRT E through South Burlington Cily Center, Midas Way, to Donet Streel)
TSM (Enhanced College Streel Shuttle with legs to Winwski and South Burlington)
TSM Busway (Serves CATMA park and ride with dedicated busway across 1-89)
HOV (Dedicated HOV lane in peak periods on Main~Williston.Pearl/Colchester.
and Champlain Parkway)

Nov. 21, 1995

SECTION 3 - PHYSICAL ENVIRONMENT
This section describes the existing physical environment in the study area, presents the. results of the
preliminary impact assessment, and proposes potential mitigation for adverse impacts. Existing
documents, as well as federal and state files, where appropriate, were reviewed to identify existing
conditions for each of the issue areas. Field surveys were also conducted, as needed, to confirm site
specific conditions.
3.1

ECOSYSTEMS

This section describes natural communities located within or adjacent to the project corridor. Also, any
rare, threatened or endangered species in proximity to the project corridor have been noted (Figure 3-1).
Potential impacts to study area ecosystems that are sigruficant or sensitive, are limited to the Light Rail
Transit (LRT) alternative. The High Occupancy Vehicle (HOV) alternative proposes to utilize only
existing roadway alignments. One sub-option of the Transportation Systems Management ( E M )
alternative calls for the construction of a dedicated bus transit alignment through an abandoned field
just southwest of the intersection of Williston Road and 1-89. There are no sensitive or significant
communities at or near this area.
Therefore, the ecosystem environmental consequences analysis is limited to the LRT alternative.
3.1.1

Rare, Threatened & Endangered (RTE) Species

Existing Conditions
A preliminary data search by the Vermont Natural Heritage Program (NHP), Agency of Natural
Resources, indicates that there is one State Endangered plant species, early thimbleweed (Anemone
multifida); and one State Threatened plant species, Garber's sedge (Carex garberi) in proximity to the
proposed project corridor. The early thimbleweed is located in a river outcrop community immediately
below the Winooski Falls at the Colchester Street bridge. The Garber's sedge is in the Winooski River
gorge downstream from that location.
A preliminary data search by the Vermont NHP indicates that there is one State Endangered fish species,
lake sturgeon (Acipenser fulvescens); two State Threatened species, eastern pearl shell (Margaritifera
margaritifera)(a mussel) and eastern sand darter (Etheostoma pellucidum)(fish);and three species of
special concern, which are rare in the state, but not listed. They are the quillback (Carpoides cypurnus),
the fragrle papershell (Leptodea fraghs) and the pink heelsplitter (Potamilus alatus). All of these species
are found in the Winooski River between Lake Champlain and Winooski Falls.
Environmental Consequences
The present locations for the noted RTE species are in or near the Winooski River downstream from
Winooski Falls. None of the proposed alternatives involve any alteration or degradation of habitat
below this location. The LRT alternative would require construction of a new bridge across the
Winooski River. To preclude the need for mitigation measures, design considerations call for placing
the bridge just upstream from the Colchester Street bridge. Adherence to state and local codes for
erosion and sediment control, and location upstream of a natural barrier (the falls) should provide
adequate safeguard for downstream habitats.
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TABLE 3-1
ESTIMATED VEGETATION IMPACT BY LRT OPTION
UVM Tunnel Option

UVM Green Option

Memorial Plantings

Memorial Plantings

UVM Green
Silver maple
Douglas fir
Sugar maple
Mockorange
Marshall's seedless ash
White ash
Total

7
2
1
1
1

White ash
Japanese maple
Zelkova
White pine
Total
Non-Memorial Plantings

1
13

Unidentified trees and shrubs

8

Fleming Lawn
Unidentified species'
White pine2
Austrian pine2
Pin oak
Total
Non-Memorial Plantings

UVM Green
Unidentified trees and shrubs
Fleming: Lawn
Unidentified trees and shrubs

Total Plantings Affected by UVM Green Option:
Total Plantings Affected by UVM Tunnel Option:
Source:

Map of the UVM Green and Environs dated spring 1995, provided by the UVM Office of
Development.

Unidentified species: The species of these trees or shrubs could not be determined from the map
provided.
A measure of uncertainty is included in determining these species based on evaluation of the map
provided.
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3.1.2

Boulevard Trees

Existing Conditions

A number of tree species including oak, crab apple, ash, poplar, locust and maple line both sides of
College Street, in the City of Burlington. Trees west of Union Street are generally in the range of 2-4
inches diameter at breast height (dbh), and those east of Union Street vary from 4-12 inches dbh.
Individual boulevard trees are located along other streets along the proposed alignment.
Environmental Consequences
The currently proposed LRT alignment is along College Street. For the most part, construction would
be limited to the center portion of the street. Preserving parking along College Street is not currently
proposed. If it is later decided to preserve parking along College Street, the curb line would shift 1.5
feet out on both sides of the street. This widening could result in the loss of several boulevard trees.
The proposed passenger loading platforms along College Street should not require the removal of
boulevard trees, but would take space currently used for parking. Proposed LRT platforms and track
alignment could impact boulevard trees at other points along the proposed alignment.
Mitigation Measures
Replacement of any boulevard trees would be coordinated with the Office of Planning for the City of
Burlington. A detailed landscaping plan would be prepared as part of final design for the preferred
alternative. Design specifications will reflect priorities established by the City of Burlington regarding
the appropriate mix of boulevard trees and parking spaces. State clear zone requirements would be
addressed as part of the proposed landscaping plan.
3.1.3

The University of Vennont Green ( W M Green)

Existing Conditions
The UVM Green is a landscaped, open space on the west side of the main university campus. This area
consists primarily of maintained lawn with numerous trees and shrubs scattered throughout the Green.
As a result of the spread of Dutch Elm Disease in the 19701s,a project to revegetate and enhance the
UVM Green was started, and included the Memorial Planting Program (Figure 3-2). This progTam has
resulted in the placement of various flowering perennials, ornamental shrubs, benches and trees within
the Green.
Environmental Consequences
Tunnel Ovtion
The tunnel option for the LRT alternative would have a tunnel constructed by the "cut and cover"
method, under the Green approximately one block north of College Street. This process would
involve digging a ditch with a width of approximately 70 feet. The removal of trees and shrubs
that fall within the construction limit would be required. Table 3-1 lists the trees that would be
affected by this option.
Green Option
The Green, or Prospect Street option for the LRT alternative, would be located along the edge of
the UVM Green, adjacent to Prospect Street. Current design plans call for double track from
College Street to just north of the Waterman building, where it will taper to a single track that
would extend to, and rejoin Colchester Street. At-grade construction for this option would call
for construction
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limits of approximately 28 feet for the double track and 15 feet for the single. This alignment
option would require the removal of any plants that lie within the design limits. See Table 3-1.
Mitigation Measures
Restoration of the UVM Green would include the relocation of memorial plantings and benches,
whenever possible, and replacement when necessary. Other affected vegetation would also be relocated
or replaced, and all landscaping activity would be coordinated with the responsible UVM and City of
Burlington offices.
3.1.4

Centennial Woods Natural Area

Existing Conditions
Centennial Woods is a preserved area of approximately 85 acres within the campus of UVM. Within
this area there are a variety of plant communities including wetlands, meadows and woodlots.
Information from Centennial Woods staff indicates that the area represents a cross-section of northern
Vermont hardwood, softwood and wetland ecosystems.
Environmental Consequences
None of the proposed alternatives directly impact Centennial Woods. The LRT alternative would be
located approximately 150 feet from the southern edge of this natural area. Compliance with state and
local erosion and sediment control guidelines during construction phase would minimize the effect of
project grading. Utilization of adequate sediment control structure(s)would maintain the quality of the
waterways leading to the Centennial Woods Natural Area and result in no environmental consequences.
3.1.5

Wetlands

Existing Conditions
A preliminary review of aerial photographs, National Wetlands Inventory Maps and NRCS Chittenden
County Soil Survey, as well as data from a Chittenden County Regional Planning Commission (RPC)
study indicates that there are four wetland areas in proximity to the study area (Figure 3-1).
Winooski River
There are wetland areas along the Winooski River both upstream and downstream from the
Colchester Street bridge. Within one-half mile upstream is an area of forested wetland and a
mixed forest/shrub wetland. Approximately one mile downstream from Colchester Street are
two areas of mixed forest/shrub wetland. Both of these wetland areas are outside of the project
corridor.
Burlin~on/Pine
Street South
There is an area of wetland in the City of Burlington located between South Pine Street and the
Vermont Railway. The wetland's northern and southern limits are approximated by Marble
Avenue and Locust Street, respectively. This is a mixed forest/shrub wetland that is, on its
northern end, connected to the Lake Champlain by a box culvert.
Centennial Woods
A map of Centennial Woods, supplied by the UVM Environmental Program, indicates the
presence of approximately seven wetland areas within ?4mile of the proposed project corridor,
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located inside the Centennial Woods Natural Area. Personal communication with Centennial
Woods staff revealed that the wetland types represented include wet meadows, cattail marshes,
forested swamps and groundwater seeps, which are located along the natural drainageways of
the area.
South Burlinnton
A map, provided by the City of South Burlington, that was the result of a preliminary
investigation done for the city, indicates the existence of a forested wetland area in the area of
what i o u l d be the extensions of Midas Road and Corporate Way. This wetland delineation, as
part of Chittenden County RPC study, was done by a local consulting firm using infra-red
photogrammetric techniques, and has not been field verified.
Environmental Consequences
Wetlands located adjacent to the Winooski River and within the Centennial Woods Natural Area, are
not within the proposed construction limits and will not be directly impacted. Compliance with local
and state erosion and sediment control regulations should be sufficient to protect the wetland areas
along the Winooski River and in Centennial Woods.
The LRT alignment on South Pine Street is yet to be finalized, and may depend on the completion of
re-alignment plans for that segment of South Pine Street. Impact in this area will occur to the wetland
that is adjacent to the west side of Pine Street. Approximately 0.25 to 0.50 acre of wetland could be
impacted depending on the final alignment and field delineation.
In the area of the South Burlington loop, a single track alignment is proposed. There are no passenger
stations or loading platforms proposed within the wetland area. Given the estimated location of this
wetland and the proposed LRT alignment, impact to the wetland would be unavoidable. With the
information known at this time, the estimated impact would be approximately 0.2 acre of cleared and
filled wetland.

Mitigation Measures
Upon the completion of a comprehensive field delineation, the actual location of any potentially
impacted wetlands would be established. AU impacts will be coordinated, reviewed and permitted with
the Army Corps of Engineers and other state and local agencies. In the event that the preferred
alternative results in unavoidable wetland impact, replacement wetlands would be developed in
accordance with all local, state, and federal requirements. Mitigation would be accomplished as close
to the impacted site as possible. A monitoring program, of suitable duration, would be established to
ensure the success of the replacement wetland area. Mitigation would result in no net loss of wetland.
3.1.6

Floodplains

Existing Conditions
The proposed LRT alignment crosses the Winooski River just upstream from the Colchester Street bridge.
At this location the Winooski River is designated by the Federal Emergency Management Agency
(FEMA) as a 100 year floodway. In proximity to the Colchester Street bridge, other areas along the
Winooski River have been designated by FEMA as 100 year floodplains/floodways. There are no other
areas in or near the project corridor that include floodplain hazard areas.
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Environmental Consequences
The LRT altemative, which would require placement of a bridge over the Winooski River immediately
upstream from the Colchester Street bridge, would result in construction activity within this floodway.
A bridge at that location would cross a section of the floodway approximately 400 feet in length. This
area lies in the Cities of Burlington and Winooski. Design of a new bridge would be coordinated with
the Planning Office in the Cities of Winooski and Burlington. Coordination with and permitting
required by appropriate state and federal agencies would be accomplished. Bridge design would take
into account the presence of the floodway and would result in plans for a bridge that would not impede
or restrict potentially affected waters. A minimal amount of fill would be placed in the floodway during
construction of support pillars for the bridge. This would result in no impact to the physical condition
of the floodplain upstream or downstream from the bridge.
PARKLANDSIDRAFT4(F)16(F)EVALUATION

3.2

Section 4(f)
The Section 4(f) legislation, as established under the Department of Transportation Act of 1966 (49 USC
303, 23 USC 138), provides protection for publicly owned parks, recreation areas, historic sites, and
wildlife/waterfowl refuges. The FTA/FHWA may not approve the use of land from a significantly
publicly owned park, recreation area, historic site or wildlife and waterfowl refuge unless determination
is made that:
There is no feasible and prudent altemative to the use of the land from the property
.

The action includes all possible planning to minimize harm to the property resulting from such
use.

The 4(f) process requires that any impacts from use of a park, recreation area, historic site or wildlife/
waterfowl refuge for a highway/transit project be evaluated in context with the proposed construction
activity.

An inventory of potential 4(f) properties within the study area was developed. A summary of the
inventory and potential 4(f) impacts is presented in the following section.
Section 6(0
Additional protection is provided for outdoor recreational lands under 6(f) legislation (16 USC 46028(f)(3))where Land and Water Conservation (LAWCON)funds were used for the planning, acquisition,
or development of the property. These properties may be converted to a transportation use only if the
land is replaced with property which is equivalent in usefulness and of at least the same fair market
value.
The project has been reviewed for potential 6(f) involvement, and, it has been determined it will not
cause the conversion of any land acquired, planned, or developed with funds from the Land and Water
Conservation Fund (LAWCON). Therefore, no Section 6(f) involvement exists on this project.
Existing Conditions
There are five parkland areas that exist in proximity to the proposed project corridor. In the City of
Winooski, Falls Park is a small, maintained area located along the Winooski River at the Colchester
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Street bridge. In the City of Burlington, Calahan Park is a recreational area of ballfields located at the
intersection of Pine and Locust Streets. City Hall Park is the public space surrounding City Hall, and
the UVM Green, as described in Section 3.1.3, is located on the grounds of the UVM campus. Calahan
and City Hall Parks are owned by the City of Burlington, and the UVM Green is part of the University
of Vermont campus. Salmon Hole Park, a portion of which is adjacent to Colchester Street near the
Winooski River, is a large unmaintained area which is owned and managed by the Winooski Valley Park
District.
Calahan Park and Salmon Hole have received federal monies for acquisition or development through
Land and Water Conservation Funding (LAWCON Funds). As noted previously, this project would not
cause the conversion of these areas to transportation uses.
Environmental Consequences
Construction of a bridge upstream from the Colchester Street bridge would impact vegetation and
require acquisition of a portion of open space in Falls Park, Winooski. The impact to the UVM Green
has been described in Section 3.1.3. Based on preliminary design plans, no acquisition of land within
Calahan Park, City Hall Park or Salmon Hole Park is anticipated.
Mitigation Measures
Under the LRT alternative, impacts to Falls Park in Winooski and the UVM green area would occur.
Specifically, a 4(f) evaluation would need to be prepared during the next phase of analysis. Design of
the bridge adjacent to the Colchester Street bridge, would need to minimize direct and indirect impacts
to the park. Vegetation replacement and landscape design for restoring Falls Park would need to be
coordinated with the City of Winooski. Restoration of the UVM Green area is discussed in Section 3.1.3.
3.3

NOISE AND VIBRATION

3.3.1

Existing Conditions

To confirm particular land uses, identify potentially noise sensitive receptor sites, and determine the
existing noise environment, a field survey of the proposed alignment location was conducted.
Section 2.1 should be referenced for a more detailed description of land uses within the study area.
Sensitive uses adjacent to the proposed alignment are presently exposed to a number of transportation
related noise sources. The major noise sources include:
Auto and truck traffic on 1-89
Auto and truck traffic on east/west roadways, including: Main Street/Williston Road, College
Street, Pearl Street/Colchester Avenue, and Riverside Avenue
Auto and truck traffic on north/south roadways, including: Battery/Park Streets, Pine Street,
Winooski Avenue, Union Street, Willard Street, Prospect Street, and Dorset Street
Rail activity on the rail line nxming adjacent to Lake Champlain
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3.4.2

Environmental Consequences

Potential noise impacts could occur where the proposed alignment would be located in proximity to
residential, institution, and parkland land uses. Potential areas of concern include:
Residential land use along Pine Street, Main Street/Williston Road, College Street, and Pearl
Street/Colchester Avenue
Residential and institutional land uses at Trinity College, Champlain College, and the University
of Vermont
Medical Center Hospital of Vermont and University Health Center
Lake Champlain lakefront parks and recreation areas
The University of Vermont Green, Burlington City Hall Park, Calahan Park, Salmon Hole Park,
Falls Park, and Centennial Woods
Churches and religious institutions located throughout the study area, especially between Main
Street to Pearl Street/Colchester Avenue and Battery/Park Streets to East Avenue
Additional analysis will be required during the EIS phase of the analysis regarding potential noise
impacts associated with an increase in traffic at the proposed transit stations, increased bus traffic, and
LRT related impacts (if selected as the preferred alternative). A brief discussion regarding the LRT noise
impact assessment methodology is presented below. This noise methodology would be applicable if LRT
is selected as the Preferred Alternative.
The American Public Transit Association (APTA) Lmax design goal descriptor refers to the average
maximum noise level associated with a train passby. The guidelines, shown in Table 3-2 are set at levels
which would be acceptable to communities potentially affected by the additional transient noise.

In addition to establishing maximum noise design goal guidelines for various general land uses, the
APTA has established maximum train passby noise guidelines for specific types of building uses which
are more susceptible to adverse impacts at lower noise levels (Table 3-3). A description of uses included
in each of the area categories is documented in Table 3-4.
The design goal guidelines are applied to nighttime operations. The guidelines should be applied to
outdoor areas, and should not be applied to areas within 50 feet of the track centerline.
The APTA guidelines will be used to determine noise impacts associated with LRT train passbys. The
noise impact would be considered significant if predicted LRV noise levels at receiver sites exceed the
guidelines established by APTA.
The potential for noise impacts from cars and feeder buses generated by station sites is evaluated using
the state noise standard L10 descriptor. The L10 descriptor will be used because it is the descriptor
which is most sensitive to changes in hourly traffic noise emissions.
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TABLE 3-2
GUIDELINES FOR MAXIMUM AIRBORNE NOISE FROM TRAIN OPERATIONS

Maximum Single Event Airborne Noise Level Design Goal
Community Area
Category

Single-Family
Dwellings

I

Low Density
Residential

70 dBA

II

Average
Residential

75 dBA

111

High Density
Residential

75 dBA

IV

Commercial

80 dBA

V

Industrial/
Highway

80 dBA

Multi-Family
Dwellings

Commercial
Buildings

- of Rapid Transit Facilities, APTA, Washington, DC, 1981
Source: 1981 Guideline for Desim
TABLE 3-3
CRITERIA FOR MAXIMUM AIRBORNE NOISE FROM TRAIN
OPERATIONS NEAR SPECIFIC TYPES OF BUILDINGS*

Building or Occupancy Type

Maximum Single Event Noise
Level Design Goal

-

Amphitheatres
"Quiet" Outdoor Recreation Areas

65 dBA

Concert Halls, Radio and TV Studios,
Auditoriums
Churches, Theatres, Schools, Hospitals,
Museums and Libraries

'

75 dBA

These criteria are generally applicable at the near side of the nearest dwelling or occupied
building under consideration, or at 50 feet from the track centerline.

Source: 1981 Guidelines for Design of Rapid Transit Facilities, American Public Transit Association,
Washington, DC
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TABLE 3-4
GENERAL CATEGORIES OF COMMUNITIES
ALONG TRANSIT SYSTEM CORRIDORS

Area Category

Area Description

I

Low densitv urban residential, open space park, suburban

n

Average
- urban residential, quiet apartment and hotels, open space, suburban
residential, or occupied outdoor area near busy streets

IlI

High
- densitv urban residential, average semi-residential/commercial areas,
parks, museum and non-commercial public building areas

IV

Commercial areas with office buildings, retail stores, etc., primary daytime
occupancy, Central business district

V

Industrial areas or freeway and highway corridors

Source: 1981 Guidelines for Design of Rapid Transit Facilities, American Public Transit Association.
3.4 AIR QUALITY
3.4.1

Existing Conditions

The purpose of the air quality section is to describe existing and future air quality conditions in the
project study area and to identrfy and quantrfy any potentially significant air quality impacts of the
project. The United States Environmental Protection Agency (EPA) has established ambient air quality
standards for criteria pollutants, as shown in Table 3-5. Primary standards refer to the maximum levels
appropriate for public health; secondary standards refer to maximum levels for the natural environment.

xi st in^ Conditions
The State of Vermont is part of the Ozone Transport Region, as established by the 1990 Clean Air Act.
This region includes all of the Northeastern states, including Virginia and all states to the north and
Pennsylvania and all states to the east. All Standard Metropolitan Statistical Areas (SMSAs) with this
region must have "enhanced inspection and maintenance program," which are vehicle inspection
programs defined by the Clean Air Act. Vermont has not-to-date established this program. This
program is to be enacted by the State of Vermont Agency of Natural Resources, but the State Legislature
has not yet granted funding for the program. Negotiations are currently underway between State and
EPA officials regarding the implementation of this program.
Existing monitoring sites in the Burlington region report data reflecting conditions in the study area.
Monitoring sites for pertinent pollutants that are located in or near the Burlington area are listed below
in Table 3-6. Chittenden County and Burlington, along with the entire state of Vermont, are in
attainment for all of the EPA Criteria Pollutants.
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TABLE 3-5
NATIONAL AMBIENT AIR QUALITY STANDARDS
Contaminant

Primary

Secondary

0.12 pprn

0.12 pprn

Sulfur Dioxide
Annual
24-hour
%hour

0.03 pprn
0.14 pprn
0.50 pprn

0.02 pprn
0.10 pprn
0.50 pprn

Nitrogen Dioxide
Annual Mean

0.05 pprn

0.05 pprn

Carbon Monoxide
8-hour
1-hour
Ozone
1-hour
PM*,
Annual
24-hour

pprn - parts per million
ug/m3 - Micrograms/cubic meter
Source: USEPA. "National Prima y and Secondary Ambient Air Quality Standards" (40 CFR 50.)
TABLE 3-6
REGIONAL POLLUTANT MONITORING SITES AND RECENT MONITORING DATA
Carbon monoxide continuous monitoring sites

8-Hour Max

1-Hour Max

Burlington - Adjacent to 82 S. Winooski Ave (1994)

4.1 ppm

6.1 ppm

Essex - Maple Street (1993)

5.1 ppm

12.9 ppm

Essex - Lincoln Street (1993)

3.3 ppm

6.7 ppm

Ozone continuous monitoring site

1-Hour Max

Proctor Maple (1995)
Inhalable particulate (PM-10) intermittent sampler
Burlington - Adjacent to 82 S. Winooski Ave (1994)
Sulfur Dioxide continuous monitoring site
Burlington - Adjacent to 82 S. Winooski Ave (1994)
Nitrogen Dioxide continuous monitoring site
Burlington - Adjacent to 82 S. Winooski Ave (1994)

.087 ppm
Annual Mean

24-Hour Max

21 ug/m3

59 ug/m3

Annual

24-Hr Max

3-Hr Max

.003 pprn

.019 pprn

.030 pprn

Annual Mean
.017 ppm

Source: State of Vermont, Agency of Natural Resources
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"CO hot spots" are specific intersections or small areas where CO levels have approached or exceeded
national standards. They are caused by large volumes of slow moving or idling vehicles which generate
heavy concentrations of CO. In metropolitan areas such as Burlington, if CO hot spots exist they
typically occur near park-and-ride lots or congested intersections near freeway access points. No such
hot spots have been identified in the recent past along the 1-89 corridor or elsewhere within Burlington.
Similarly, CO readings from the monitoring sites in the study area have been well within attainment of
CO standards.
Environmental Consequences
Mesoscale and microscale air quality analyses were not conducted for this MIS. The mesoscale analysis
would document the change in regional emissions of air pollutants resulting from the proposed
alternatives. The microscale air quality analysis would approximate future concentrations of carbon
monoxide at specific locations for each of the proposed alternatives. Previous analyses of LRT, HOV,
and/or TSM improvements have shown that a change in the amount of regional travel would be
expected as a result of new alternative modes of transportation. This change could in turn cause a
reduction in total corridor vehicular emissions.
Environmental Consequences

3.4.2

A mesoscale and microscale air quality analysis was not conducted during this phase of the project. The
mesoscale analysis, conducted during the EIS phase, would document the change in regonal emissions
of air pollutants resulting from the implementation of the proposed action. The microscale air quality
analysis would estimate future concentrations of carbon monoxide at specific locations in the vicinity
of the proposed alternatives.
3.5 HAZARDOUS MATERIALS

3.5.1 Existing Conditions

Data identifying contaminated sites within one mile of the proposed alignment was gathered by VISTA
Environmental Information, Inc. from the following resources:
National Priorities List (NPL)
CERCLIS
State Priorities List (SPL)
SWLF Landfills
Leaking Underground Storage Tanks (LUST)

Underground Storage Tanks (UST)
RCRA Treatment Storage Disposal (TST)
RCRA Large Q~antityGenerators
RCRA Small Quantity Generators

A general description of the databases searched for this project are included in the Appendix.
The purpose of this section is to identify any known potential sources of hazardous materials or
contamination in the corridor that may have an adverse impact during property acquisition, project
design and construction. For purposes of this report, potential waste sites are those associated with
current land uses or known historical activities in the corridor. Examples of hazardous or other
potentially hazardous material stored or disposed of in the corridor may include products in
underground storage tanks, waste materials from industrial activities and contaminated soils or ground
water that are located on parcels in the corridor. The hazardous material could either be present on a
site or have migrated to an area being designated for use in a Build Alternative.
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There are numerous land uses in the corridor that could lead to contamination of environmental media,
particularly in the Pine Street area. The corridor land uses range from industrial activities near Pine
Street, to smaller commercial uses that may have products or potentially hazardous materials stored or
managed on site (Williston Road area). Examples of this latter category may include automobile service
stations and dry cleaning operations.
Activities associated with historic use of the railroad right-of-way may have lead to the storage and
disposal of waste materials (Pine Street area).
The Supplemental DEIS1, July 1995, prepared by F W A and Vermont DOT, for the Burlington Southern
comector/Champlain Parkway identified twelve Vermont Department of Environmental Conservation
hazardous material sites within the project corridor (see figure and table in Appendix). Included in the
site identification is the Pine Street Barge Canal Site, a Superfund Site.
3.5.2

Environmental Consequence

Based on the information available at this time regarding the project area and the data included in the
VISTA Environmental record search, sites which are located within the project corridor have been
identified and summarized in Table 3-7. During the Environmental Impact Statement phase of the
project, additional record information will be reviewed regarding each of the identified sites, to
determine in greater detail the type, extent and exact location of the contamination.
TABLE 3-7
POTENTIAL HAZARDOUS WASTE SITES WITHIN THE PROJECT CORRIDOR"
Map Reference No.
36

Site Name and Address

Record DatabaseIComments

Merlin Inc. / Howard Johnson's
One Dorset Street

UST's (2)

Lew's Comer Store
One Hineburg Road

UST's (4)

Williston Road Sunoco
1143 Williston Road

UST's (3)

Dolan Variety / Deli
1160-1166 Williston Road

UST's (5)

Williston Road Citgo
1241 Williston Road

UST's (4)

U-Save Beverage
1302 Williston Road

UST's (6)

Williston Road Mobile
1314 Williston Road

UST's (3)
LUST

1/ See Figure in Appendix.

Draft Supplemental Environmental Impad Statement, Burlington, Vermont MEGC-M5000
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Map Reference No.
36 (cont.)

Site Name and Address

Record Databas;e/Comments

Gracey's Market
1333 Williston Road

UST's (3)

Interstate Shell
1055 Williston Road

UST's (5)

University Texaco
1118 Williston Road

UST's (4)

Jet Line Services
13 Dorset Lane

RCRA - LgGen

Greers House of Dry Cleaning
Eight Dorset Street

RCRA - SmGen

JW Sandri Inc.
1143Williston Road

RCRA - SmGen

Williston Road Marining
1166 Williston Road

RCRA - SmGen

Ladd Research Ind.
13 Dorset Street

RCRA - SmGen

43

Wiggins Concrete Production
Two East Street

UST's (1)

41

Ames Department Store #2254
155 Dorset Street

UST's (1)

Lake Buick Inc.
222 Dorset Street
45

Ogby Spillane Mobil Stations
811 Williston Road
Mobil Oil Corp.
811 Williston Road
Gaynes Department Store
861 Williston Road
Former Texaco
860 Williston Road

47

S.D. Ireland Concrete
100 Grove Street

RCRA - SmGen
SPL
UST's (4)
RCRA - SmGen
SPL
LUST
UST's (2)

New England Marine Cont.
One Mill Street

RCRA - LgGen

South Burlington Chrysler Plymouth
110 Riverside

RCRA - SmGen

140-140A Riverside Avenue

SPL

1/ See Figure in Appendix.

Burlington Area Tri-Center Transit Study
Section 3 - Physical Environment
2/96
#23019

3-16

Map Reference No.

Site Name and Address

Record DatabaseIComments

48

Lakeshore Variety
318 Mallets Bay Avenue

UST's (3)

USPS
275 Mallets Bay Avenue

UST's (1)

Bayside Quick Stop
336 Mallets Bay Avenue

UST's (5)

Mawins Market
221 Colchester Avenue

SPL

R&R Garage
262 Main Street

SPL

Our Lady of Providence
47 West Spring Street

SPL

50

51

Vermont Gas Systems Inc.
40 University Avenue

64

Pearl Street Mobil
281 Pearl Street

65

ERNS
UST's (3)

22 Green Street

ERNS

Net C.O.
266 Main Street

UST's (2)

H.P. Hood Inc.
187 Winooski Avenue

UST's (2)

Hoop HP Inc.
187 South Winooski Avenue

RCRA - LgGen

Nynex Central Office
266 Main Street

RCRA - SmGen

372 Maple Street
Message Center
217 South Union Street

ERNS
SPL
-

RCRA - SmGen

67

Sherwin Williams
370 Shelburne Road

80

College Congregation Church
265 College Street

UST'S(1)

Camplain Farms
219 Main Street

UST'S(3)

Edmunds Middle School
160 South Union Street

UST's (1)

1/ See Figure in Appendix.

Burlington Area Tri-Center Transit Study
Section 3 - Physical Environment
2/96
#23019

3-17

Map Reference No.
80 (cont.)

81

Site Name and Address

Record Database/Comments

Famy Allen Hospital
101 College Parkway

UST's (1)

Green Mountain Power Building
One Main Street

UST's (1)

Vermont National Bank
One Main Street

UST's (1)

Spillane's Service Center
125 Battery Street

UST's (4)

Sane1 Auto Part's Inc.
131 Battery Street

UST'S (1)

Tina's Fabrics
21 Church Street

UST'S (1)

Bank of Vermont Corporation
80 St. Paul Street

UST'S (1)

Handy's Texaco
75 South Winooski Avenue

UST's (6)

City of Burlington Police
82 South Winooski Avenue

UST's (1)

Burlington Fire Department
136 South Winooski Avenue

UST's (1)

Downtown Quik Stop
93 South Winooski Avenue

UST's (3)

Carons Colchester Auto Body
215 Main Street

RCRA - SmGen

Famy Allen Hospital
101 College Parkway

RCRA - SmGen

St. Michaels College
56 College Parkway

RCRA - SmGen

C&O Oil
11 Lake Street

RCRA - SmGen

Burlington Free Press
191 College Street

RCRA - SmGen

Citizens Oil
377 Pine Street

RCRA - SmGen

Lakeside Division of Vermont
431 Pine Street

RCRA - SmGen

1/ See Figure in Appendix.

Burlington Area Tri-Center Transit Study
Section 3 - Physical Environment

3-18

Map Reference No.
81 (cont.)

Site Name and Address
Horsman H.
431 Pine Street
Vermont Gas Systems
75 Hayward Street

82

ERNS
RCRA - SmGen

Clarendon & Pittsford Railroad
267 Battery Street

RCRA - SmGen

Lane Press
305 St. Paul

RCRA - SmGen

Stereotype & Design
266 Pine Street

RCRA - SmGen

Vermont Railway Inc.
One Railway Lane

UST'S (3)

Burlington Public Works Department
339 Pine Street

UST's (5)

Eagle's Club
194 St. Paul Street

UST's (1)

Duncan's Auto Service
291 St. Paul Street

UST's (3)

Kilburn and Gates Industries
20 Kilburn and 304 St. Paul Street

UST's (2)

SPL

The Environmental Depot
339 Pine Street

RCRA - LgGen

Vermont Railway
267 Battery Street

RCRA - Tramp.

93-95 Pine Street

ERNS
SPL

Burlington HHW and Transit Station
339 Pine Street

SWLF

Chittenden SWM District Env.
339 Pine Street

SWLF

Cumberland Farms, Inc.
661 Pine Street

UST's (2)
ERNS

Nabisco Brands, Inc.
40 Sears Lane

UST's (1)

1/ See Figure in Appendix.

Burlington Area Tri-Center Transit Study
Section 3 - Physical Environment
2/96
#23019

RCRA - SmGen

Carons Auto Body
162%Maple

Former Klinkostein Prop.
255-261 Winooski Avenue

84

Record DatabaseIComments

Map Reference No.
84 (cont.)

86

Site Name and Address
St. Johnsbury Trucking Co.
645 Pine Street

UST's (2)

Burlington Electric
585 Pine Street

RCRA - SmGen
ERNS

Little George Press
750 Pine Street

RCRA - SmGen

Queen City Printers
701 Pine Street

RCRA - SmGen

St. Johnsbury Trucking
Pine Street

RCRA - SmGen

VT Engine Service
696 Pine Street

RCRA - SmGen

Fitzpatricks GMC Trucks
27 Sears Lane

RCRA - SmGen

Rossetti Real Estate
175 Lakeside

SPL

Tamarack Automotive

SPL

Casella Waste
175 Lakeside Drive

LUST

S.B. Collins, Inc.
Battery and King Street

1/ See Figure in Appendix.

Burlington Area Tri-Center Transit Study
Section 3 - Physical Environment
2/96
#23019

Record DatabaselComments

UST's (2)

APPENDIX DOCUMENTS

-

Table and Figure: Summary of Hazardous Waste Sites Along the Southern Connector/
Champlain Parkway, Draft SEIS, Burlington, VT MEGC-M5000(1), July 1995

-
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- VISTA National Radius Profile Report, September 1995

TABLE AND FIGURE:
SUMMARY OF HAZARDOUS WASTE SITES ALONG
THE SOUTHERN CONNECTORICHAMPLAIN
PARKWAY, DRAFT SEIS, BURLINGTON, VT
MEGC-M5000(1), JULY 1995

Table 3-6:

SUMMARY OF KXOWN HAL4RDOUS WASTE SITES ALONG
THE SOUTHERN CONNECTOWCHAMPLAIN PARK WAY

Site

N umber

Site Name

Location

Summan,

1

Tamarack
Automotive

27 Sean Lane

In December, 1991, two waste oil tanks (a 500 gal. and a 1,000
gal.) were removed from this site. 300 gallons of an oil-water
mixture were removed from an excavation near the USTs.
W E C is requiring further assessment of this site. This site is
not expected to impact the proposed construction.

2

Casella Waste

175 Lakeside
Avenue

Three USTs were removed from this site on June 11, 1991.
Samples from 2 on-site monitoring wells indicated
contamination existed in the area of the former tanks and to the
northeast of the tanks. This site may impact the C-6 Alignment
construction, if additional utility construction is proposed along
Lakeside Avenue.

3

Rosetti Real
Enate

175 Lakeside
Avenue

Three USTs were removed from this site on November 17,
1994. 80 cubic yards of contaminated soil were stockpiled for
disposal. In December, 1994, VTDEC requested the services of
a consultant to conduct further work on this site. This site may
impact the C-6 Alignment consvuction if additional utility
construction is proposed along Lakeside Avenue.

4

Former Weissner
propew

Lakeside Avenue

A subsurface contamination search performed in 1988-89
reported widespread Volatile Organic ~ o m ~ o u n d(VOC)
;
contamination on the site. This site has since been remediated.
As such, this site is not expeaed to impact the C-6 Alignment
construction.

5

Former Bell
Helicopter Dump

Lakeside Avenue

Plating wastes, paint sludges, and magnesium tailings and
scraps were reponedly disposed of between 1947 and 1968 on
the eastern side of the present Lockheed Martin building. This
site is apparently located downgradient of the proposed project,
and is not expected to impact the project.

6

Independent
Foods

South Champlain
Street

A 275 gallon fuel oil lank was removed in 1989. Seven other
USTs closed in 1989 remain on site. Groundwater generally
flows southwest toward Lake Champlain. Free product was
bailed from two wells in 1992 and 1993. As of August 1994,
the existing plume had not spread past the garage area of the
site. This site is not expected to impact the proposed project.

Impacts of Alternatives
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Table 4-6:
Site
Number

SUMMARY OF KNOWN KUARDOUS WASTE SITES ALONG
THE SOUTHERN CONNECTOWCHAMPLAIN PARK WAY (CONT.)
Site Name

Location

Summarv

7

Spillane's Texaco

125 Battery Street

Two of the three gasoline USTs located on site failed tightness
tests in October 1991. Test pits showed soil contamination in
excess of 1,000 ppm with heavy peuoleum sheens and free
phase p e t r o h was encountered on the groundwater at L 1 feet
below the ground surface. Preliminary indications show
contamination migrating west of the site. In January. 199j,
W E C requested that the owner retain a consultant to further
define the extent and movement of contamination, and
recommend a plan for remediation. This site is not expected to
impact the
project.

8

Genera1 Electric
Co. A&ESD

Industrial Avenue

Annual groundwater monitoring required. Site is apparently
located downgradient of proposed Southern Connector
alignment. This site is not expected to impact the proposed
project.

9

Former Vermont
Structural Steel

10

Former General
Electric Co.

Lakeside Avenue

Listed as part of Pine Street Barge Canal Site. Under 'Resource
Conservation and Recovery Act (RCRA) Corrective Action in
negotiation.

11

Pine Street Barge
Canal

King Street

See Section 4.10 for details.

12

Vermont Railway

1 Railway Lane

Listed in the VTDEC hazardous waste sites list as having EPA
removaYpreliminary assessment completed 7/89 status.
Assumed to be part of Pine Street Barge Canal Site.

Impacrs ofAlternatlves

Site was identified in GIs search but is not listed in the W E C
hazardous waste sites list. It is not known if this site will
impact the proposed project.
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LETTER FROM AGENCY OF NATURAL RESOURCES,
AUGUST 22,1995

AUG 2 8 1995

State of Vermont

AGENCY OF NATURAL RESOURCES
DEPARTMENT OF FISH AND WILDLIFE

103 South Main Street, 10 South
Waterbury, Vermont 05671-0501

Department of Fish and Wlldltfe
D w a r t m e n t of Forests, Parks and Recreation
Department of Environmental Conservation

.

Tel.: (802)241-3700
TDD: 1-800-253-0191

State Geologist
Natural Resources Conservation Council

Nongame & Natural Heritage Program
22 August 1995

F

Elizabeth Kunkel
BRW, Inc.
Threshers Square
700 Third St. So.
Minneapolis MN 554 15
Dear Ms. Kunkel:
I am sending you written documentaion of what we discussed on the phone in July. A search

of our database for occurrences of significant natural communities and rare, threatened, and
endangered animals and plants reveals the following:
No occurrences except at the Winooski Falls. At the Winooski falls are occurrences
of a riverside outcrop community and early thimbleweed (Anemone mulnpda) a state
endangered plant. In the Winooski River below the falls are occurrences of lake .
sturgeon, state endangered and under consideration for federal listing; quillback
(Carpiodes cyprinw), rare in the state, but not state listed; eastern sand darter
(Etheostoma pellucidurn), state threatened; fragile papershell (Leptodeafragilis), rare
in the state, but not state listed; astern pearlshell (Margarinyeera margarin!era), state
threatened; and pink heelsplitter (~otamilusalum), rare in the state, but not state
listed.
Please don't hesitate to contact me if you need further information or have any questions.
Sincerely,

wB4

Everett J. Marshall
BiologistIData Manager
Tel: 802-241-3715; Fax: 802-241-3295

Equal Opportunity Employer

7

Regional Offices - BarrefEssex Jct./Pittsford/N. SpringfieldfSt. Johnsbury

'

VISTA NATIONAL RADIUS PROFILE REPORT,
SEPTEMBER 1995

VISTA
NATIONAL RADIUS PROFILE
VISTA Report #: 6l083105-001

Date o f Report:

9/05/95

Ref/Loan #: *
C l i e n t : JEANNE WITZIG, BRW INC-MINNEAPOLIS
700 3RD ST S. MINNEAPOLIS, MN 55415
Subject
Property: PROSPECT ST & COLLEGE ST
BURLINGTON, VT 05401
SUMMARY OF FEDERAL RECORDS FOUND
Database
& Date

Agency and Type o f Records

NPL
04/95

US EPA
Superfund S i t e s

CERCLIS
03/95

US EPA
P o t e n t i a l Superfund S i t e s

RCRA-LgGen
03/95

US EPA
RCRA Large Q u a n t i t y Generators

RCRA-SmGen
03/95

US EPA
RCRA Small. and Very Small Q u a n t i t y Generators

RCRA-TSD
03/95

US EPA
RCRA Treatrnent,Storage,and/or

RCRA-Transp
03/95

US EPA
RCRA Transporters

ERNS
03/95

US @A

-------------

................................................................

1/4 t o
1 / 2 mi

1/2 t o
5 mi

TOTAL

------ - - - - - - ------

--------

------ ------ ------

--------

Disposal S i t e s

FEDERAL RECORDS Sub-total:

Note:

0 to
1 / 4 mi

2

7

129

1 ) A dash ( - - I indicates t h e l i s t i s not searched a t t h a t distance.
2 ) S i t e s o f t e n have a record i n more than one database.

(c)

VISTA E n v i r o m n t a l Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

138

9/05/95
Page:

MAP
REF #

EPAID/
AGENCY I D

1

S I T E NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................

POLLUTION SOLUTIONS OF VERMONT INC
2 AVENUE D
VTD982766537

Status
S i t e Ownership
S i t e Events
Event Type
Lead Agency
Event Type
Lead Agency

U ILLISTON
05495

4.11mi.
Distance:
D i r e c t i o n : SE
V i s t a ID: 3 3 4 4 2 9

: NOT ON NPL
: PRIVATE
: DISCOVERY
: STATE
: PRELIMINARY ASSESSMENT
: EPA FUND FINANCED

........................................................................................................................
37

CHAMPLAIN CABLE CORPORATION
1 2 HERCULES DR
VTD002493294

Status
S i t e Ownership
S i t e Events
Event Type
Lead Agency
E v e n t Type
L e a d Agency
Event Type
Lead Agency

COLCHESTER
05446

Distance:
2.57 m i .
D i r e c t i o n : NE
V i s t a ID: 7 7 0 7 2

: NOT ON NPL
: OTHER
: DISCOVERY
: EPA FUND FINANCED
: PRELIMINARY ASSESSMENT
: STATE
: SCREENING S I T E INSPECTION
: STATE

........................................................................................................................
RATHE BROTHERS LANDFILL
RATHE RD BOX 8 1
VTD071095731

Status
S i t e Ownership
S i t e Events
Event Type
Lead Agency
E v e n t Type
Lead Agency
Event Type
Lead Agency

COLCHESTER
05446

Distance:
2.75 m i .
D i r e c t i o n : NE
V i s t a ID: 3 4 7 3 1 6

: NOT ON NPL
: OTHER
: DISCOVERY
: EPA FUND FINANCED
: PRELIMINARY ASSESSMENT
: STATE
: SCREENING S I T E INSPECTION
: EPA FUND FINANCED

..................................................................................................................

(c) VISTA E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 4 5 0 - 6 1 0 0

9/05/95
Page:

MAP
REF #

------

EPA I D /
AGENCY I D

2

S I T E NAME AND ADDRESS

------------ .................................................................................................
WITHIN l / 2 TO 5 MlLES

BURLINGTON MUNI D I S P GRDS
INTERVALE AVE
Status
S i t e Ownership
S i t e Events
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency

.--------------68

Status
S i t e Ownership
S i t e Events
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency

Distance:
.94 m i .
D i r e c t i o n : NU
V i s t a ID: 63213

BURLINGTON
05401

Distance:
-94 m i .
D i r e c t i o n : NU
V i s t a ID: 355435

: NOT ON NPL
: OTHER
: DISCOVERY
: EPA FUND FINANCED

: PRELIMINARY ASSESSMENT
: STATE
: SCREENING S I T E INSPECTION
: STATE

............................

RIVERSIDE AVENUE DUMP
RIVERSIDE AVENUE
VTD981891286

BURLINGTON
05401

: NOT ON NPL
: OTHER
: DISCOVERY
: STATE
: PRELIMINARY ASSESSMENT
: STATE
: SCREENING S I T E INSPECTION
: EPA FUND FINANCED

.......................................................................................................................

I

( c ) VISTA E n v i r o m n t a l I n f o r m a t i o n , Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 4 5 0 - 6 1 0 0

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID

3

I

RCRA-LgGen

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
UITHIR 1/4 MILE

UNIV OF VERMONT THE
109 S PROSPECT
VTD000636449 Generator Class

BURLINGTON
05401

Distance:
.02 mi.
Direction: S
V i s t a ID: 439455
:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

................................................................................................................
UITHIN 1/4 TO 1/2 MILE

65

NYNEX CTRL OFF
266 MAIN ST
VTD000842807

Generator Class

BURLINGTON
05401

Distance:
.39 mi.
Direction: SW
Vista ID: 5183004
:Generators who generate a t least 1000 kg./month of non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

........................................................................................................................
WITHIN 1/2 TO 5 MILES

I B M CORP
RIVER RD BLDGS 610 & 620

VTD981063043 Generator Class

16

Distance:
4.68 mi.
Direction: E
V i s t a ID: 3412289
:Generators who generate a t least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

ESSEX
05451

Distance:
3.86 mi.
Direction: NE
V i s t a ID: 4949951
:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

FOLINO I N D I N C
11 MORSE DR ESSEX JCT
VTD000790766 Generator Class

36

ESSEX JUNCTION
05452

JET LINE SERVICES INC
13 DORSET LN
VTD980672687 Generator Class

UILLISTON
05495

Distance:
1.14mi.
Direction: SE
V i s t a ID: 294312
:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

........................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

4

SITE NAME AND ADDRESS

------ ----------------------- .................................................................................................
WITHIN 1/2 TO 5 MILES

CHAMPLAIN CABLE CORPORATION
12 HERCULES DR
VTD002493294

Generator Class

COLCHESTER
05446

Distance:
2.57 mi.
D i r e c t i o n : NE
V i s t a ID: 77072
:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f a c u t e l y hazardous waste).

..................................................................................................................
CHAMPLAIN OIL CO.,
354 DORSET STREET
VTD052980836

46

Generator Class

PRECI MFG INC
400 WEAVER ST
VTD089107726 Generator Class

INC. WAREHOUSE

SOUTH BURLINGTON
05403

Distance:
1.61 mi.
D i r e c t i o n : SE
V i s t a ID: 3410248
:Generators who generate a t l e a s t 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

UINOOSKI
05404

Distance:
1.86 mi.
D i r e c t i o n : NE
V i s t a ID: 337644
:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

........................................................................................................................
NEU ENGLAND MARINE CONTRACTORS
1 MILL ST
VTD058174756

Generator Class

BURLINGTON
05401

Distance:
1.01 mi.
D i r e c t i o n : NE
V i s t a ID: 294311
:Generators who generate a t l e a s t 1000 kg./month of non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

..................................................................................................................
GRAHAM MOVING & STORAGE INC
133 ELM ST
VTD980914477 Generator Class

UINOOSKI
05404

Distance:
1.21 mi.
Direction: N
V i s t a ID: 177273
:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( or 1 kg./month o f acutely hazardous waste).

..................................................................................................................
P INC
187 SOUTH UINOOSKI AVE

HOW) H

VTD042466037 Generator Class

BURLINGTON
05401

Distance:
.53 mi.
D i r e c t i o n : SU
V i s t a ID: 199411
:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( or 1 kg./month o f acutely hazardous waste).

..................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

5

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1/2 TO 5 MILES

ENVIRONMENTAL DEPOT THE
339 PINE ST
VTD988375408 Generator Class

BURLINGTON
05401

Distance:
.88 mi.
D i r e c t i o n : SW
V i s t a ID: 5183020
:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

........................................................................................................................
83

GOODYEAR AUTO SERVICE CENTER
26 PEARL ST
VTD054675459 Generator Class

BURLINGTON
05401

Distance:
.87 mi.
D i r e c t i o n : NW
V i s t a ID: 175320
:Generators who generate a t l e a s t 1000 kg./month o f non-acutely hazardous
waste ( or 1 kg./month o f acutely hazardous waste).

........................................................................................................................
89

EDLUND CO INC
159 INDUSTRIAL PKY
VTD002070050

Generator Class

BURLINGTON
05401

Distance:
2.35 mi.
D i r e c t i o n : SW
V i s t a ID: 134975
:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f a c u t e l y hazardous waste).

........................................................................................................................

(c) VISTA Environnental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

6

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
WITHIN 1 / 4 MILE

BURLINGTON
05401

UNIVERSITY HEALTH CENTER
1 PROSPECT ST
VTD988367231 Generator Class

:Generators who generate less than 100 kg./month
waste.

Distance:
. I 8 mi.
Direction: N
V i s t a ID: 3411383
o f non-acutely hazardous

WITHIN 1/4 TO 1/2 MILE

MEDICAL CENTER HOSPITAL OF VERMONT
COLCHESTER AVE
VTD060525151 Generator Class

BURLINGTON
05401

Distance:
-28 mi.
D i r e c t i o n : NE
V i s t a ID: 266470
:Generators who generate 100 kg./month but Less than 1000 kg./month of
non-acutely hazardous waste

,----------------------------------------------------------------------------------------------------------------

65

NYNEX CTRL OFFICE
266 MAIN ST
VTD000842807 Generator Class

BURLINGTON
OZllO
:Generators who generate 100 kg./month
non-acutely hazardous waste

Distance:
.39 mi.
Direction: S
W
V i s t a ID: 5183004
but Less than 1000 kg./month o f

WITHIN 1/2 TO 5 MILES

CAPITAL CHRYSLER
100 PEARL ST
VTD982200800 Generator Class

ESSEX JUNCTION
05452

Distance:
4.13 mi.
Direction: NE
V i s t a ID: 68858
:Generators who generate 100 kg-/month but Less than 1000 kg./month o f
non-acutely hazardous waste

.----------------------------------------------------------------------------VILLANTI & SONS PRINTERS INC
119 INDUSTRIAL AVE
VTD058171869 Generator Class

WILLISTON
05495

:Generators who generate 100 kg./month
non-acutely hazardous waste

(c) VISTA Environmental Information, Inc.,

1994

Distance:
4.05 mi.
Direction: SE
V i s t a ID: 454826
but less than 1000 kg./month o f

For more information c a l l :

(619) 450-6100

I
MAP
REF #

EPA ID /
AGENCY I D

RCRA-SmGen

SITE NAME AND ADDRESS

------ ------------ .................................................................................................

WILLISTON
05495

VT ELECTROMAGNETICS CORP
7 AVE D
Generator Class

:Generators who generate Less than 100 kg./month
waste.

Distance:
4.11 mi.
D i r e c t i o n : SE
V i s t a ID: 5250064
o f non-acute1y hazardous

,-------------------------------------------------------------------------------------------------

CARONS EAST END AUTO BODY INC
9 INDUSTRIAL AVE
VTD001381060

Generator Class

Distance:
3.73 mi.
D i r e c t i o n : SE
V i s t a ID: 71438
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

WILLISTON
05495

HASELTON KAULBACK CORP
86A INDUSTRIAL AVE
VTD981884927 Generator Class

15

:Generators who generate 100 kg./month
non-acutely hazardous waste

CARONS EAST END AUTO BODY
4095 WILLISTON RD
VTD988366530 Generator Class

VETEC INC
16 MORSE DR
VTD981069958 Generator Class

WILLISTON
05495

Distance:
3.94 mi.
D i r e c t i o n : SE
V i s t a ID: 189436
but Less than 1000 kg./month o f

WILLISTON
05495

Distance:
3.45 mi.
D i r e c t i o n : SE
V i s t a ID: 3412849
:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

ESSEX
05451

Distance:
3.85 mi.
D i r e c t i o n : NE
V i s t a ID: 453047
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

.....................................................................................
20

VT AOT GARAGE COLCHESTER
BARNES AVE FT ETHAN ALLEN
VTD980667679 Generator Class

COLCHESTER
05446

Distance:
2.97 mi.
D i r e c t i o n : NE
V i s t a ID: 5250053
:Generators who generate less than 100 kg./month o f non-acutely hazardous
waste.

........................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:
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REF #

EPA ID /
AGENCY ID

8

SITE NAME AND ADDRESS

------ ------------ .................................................................................................

NORCO MACHINE SERVICES
65 AIRPORT RD
VTD988366316 Generator Class

SOUTH BURLINGTON
05403

Distance:
2.42 mi.
D i r e c t i o n : SE
V i s t a ID: 298617
:Generators who generate 100 kg./month b u t Less than 1000 kg./month o f
non-acutely hazardous waste

VT HEATING & VENTILATING CO I N C

21

1891 WILLISTON RD
VTD009834060

Generator Class

Distance:
2.72 mi.
Direction: SE
V i s t a ID: 456215
but Less than 1000 kg./month o f

SOUTH BURLINGTON
05403

:Generators who generate 100 kg./month
non-acutely hazardous waste

........................................................................................................................
21

MOBIL OIL CORP SS GKL
1801 WILLISTON RD
VTD988370011

Generator Class

SOUTH BURLINGTON
05403

Distance:
2.56 mi.
Direction: SE
V i s t a I D : 3395866
:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

........................................................................................................................
BARRYS TRANSMISSION
1907 WILLISTON RD
Generator class

SOUTH BURLINGTON
05403

Distance:
2.73 mi.
Direction: SE
V i s t a ID: 5183043
:Generators who generate less than 100 kg./month o f non-acutely hazardous
waste.

.------------------------------------------------------------------------------------------------VT TIRE & SERVICE INC
1877 WILLISTON RD
VT5000000588 Generator Class

SOUTH BURLINGTON
05403

Distance:
2.69 mi.
Direction: SE
V i s t a ID: 5250169
:Generators who generate Less than 100 kg./month of non-acutely hazardous
waste.

...................................................................................................................
22

P W C AIRCRAFT SERVICES I N C
1150 AIRPORT DR

VTD119233997 Generator Class

SOUTH BURLINGTON
05403

Distance:
2.34 mi.
Direction: SE
V i s t a ID: 342806
:Generators who generate 100 kg./month b u t Less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................

(c) VISTA Envirormental Information,

Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:
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REF #

EPA ID /
AGENCY ID

9

SITE NAME AND ADDRESS

------ ----------------------- .................................................................................................
UITHIN 112 TO 5 MILES

22

BURLINGTON INTERNATIONAL AIRPORT
1200 AIRPORT DRIVE
VTD9883805R Generator Class

23

LANE PRESS INC
1000 HINESBURG RD
VTD988366225 Generator Class

23

Distance:
2.27 mi.
D i r e c t i o n : SE
V i s t a ID: 3409832
:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

SOUTH BURLINGTON
05403

Distance:
3.26 mi.
D i r e c t i o n : SE
V i s t a ID: 237396
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

DYNAPOUER CORP
ID20 HINESBURG RD
VTD988380200 Generator Class

SOUTH BURLINGTON
05403

SOUTH BURLINGTON
05403
:Generators who generate less than 100 kg./month
waste.

Distance:
3.28 mi.
D i r e c t i o n : SE
V i s t a ID: 3394027
o f non-acutely hazardous

........................................................................................................................
23

SEMICON COMPONENTS I N C
1000 HINESBURH RD
VTD039229901 Generator Class

BURLINGTON
05401

Distance:
3.26mi.
Direction: SE
V i s t a ID: 3900424
:Generators who generate 100 kg./month but Less than 1000 kg./month of
non-acutely hazardous waste

........................................................................................................................
24

NEW ENGLAND TELE 8 TEL
800 HINESBURG RD
VTD988375507 Generator Class

SOUTH BURLINGTON
05403

Distance:
3.03 mi.
D i r e c t i o n : SE
V i s t a ID: 4949884
:Generators who generate less than 100 kg./month o f non-acutely hazardous
waste.

........................................................................................................................
28

JIMS BODY WORKS INC
12 BERARD DR
VTD981215254 Generator Class

SWTH BURLINGTON
05403

Distance:
1.57 mi.
D i r e c t i o n : NE
V i s t a ID: 218348
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPAID/
AGENCY ID
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SITE NAME AND ADDRESS

------ ------------ .................................................................................................
--------me--

SOUTH BURLINGTON
05403

Distance:
1.50 mi.
Direction: E
V i s t a ID: 71435
:Generators who generate 100 kg./month but Less than ID00 kg./month o f
non-acutely hazardous waste

CARONS AUTO SALES I N C
615 AIRPORT PKY
VTD981207236 Generator Class

31

WINDOSKI CITY OF PUBLIC WORKS
200 GILBROOK RD
VTD988380226 Generator Class

WINOOSKI
05404

Distance:
1.97 mi.
D i r e c t i o n : NE
V i s t a ID: 3393923
:Generators who generate 100 kg./month b u t Less than ID00 kg./month o f
non-acutely hazardous waste

-----------*------------------------------------------------------------------------------------------------------------

MOBlL OIL CORP SS GJF
298 E ALLEN ST
VTD988370003

Generator Class

WINDOSKI
05404

Distance:
1.65 mi.
D i r e c t i o n : NE
V i s t a ID: 3393420
:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

................................................................................................................
35

VT NON DESTRUCTIVE TESTING I N C
401 PATCHEN RD
VTD982750028 Generator Class

SOUTH BURLINGTON
05403

Distance:
1.26 mi.
Direction: E
V i s t a ID: 456233
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
36

GREERS HOUSE OF DRY CLEANING INC
8 DORSET ST
VTDO58171844 Generator Class

SOUTH BURLINGTON
05403

Distance:
1.13 mi.
D i r e c t i o n : SE
V i s t a ID: 180290
:Generators who generate 100 kg./month but less than ID00 kg./month o f
non-acutely hazardous waste

........................................................................................................................
J W SANDRI INC
1143 WILLISTON RD
VTD988366282 Generator Class

SOUTH BURLINGTON

Distance:
1.28 mi.
Direction: SE
V i s t a ID: 223093
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste
05403

.............................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:
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REF #

EPA ID /
AGENCY ID
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SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
UlTXIN 1/2 TO 5 MILES

36

WILLISTON RD MARTINIZING
1166 WILLISTON RD
VTDO85747095 Generator Class

SOUTH BURLINGTON
05403

:Generators who generate 100 kg./month
non-acutely hazardous waste

Distance:
1.36 mi.
D i r e c t i o n : SE
V i s t a ID: 471063
but Less than 1000 kg./month o f

-----------------------------------------------*------------------------------------------------------------------------

36

LADD RESEARCH INDUSTRIES
13 DORSET LANE
VT5000000448 Generator Class

W l LL ISTON
05495

Distance:
1.14mi.
D i r e c t i o n : SE
V i s t a ID: 4949835
:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

........................................................................................................................
COLCHESTER
05446

J & B INTL TRUCKS INC
51 HERCULES DR

Generator Class

FAB TECH INC
21 HERCULES DR
VTD988367363

39

COLCHESTER
05446

Distance:
2.56 mi.
D i r e c t i o n : NE
V i s t a ID: 3394040
:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

BLONDIN BROS AUTO BODY
40 SAN REMO DR
VTD086946100

39

Generator Class

:Generators who generate 100 kg./month
non-acutely hazardous waste

Generator Class

SOUTH BURLINGTON
05403

Distance:
1.64 mi.
D i r e c t i o n : SE
V i s t a ID: 50773
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

BOUCHARD & SONS GARAGE INC
16 SAN REMO DR
VTD119452977 Generator Class
Generator Class

Distance:
2.58 mi.
Direction: NE
V i s t a ID: 215563
b u t Less than 1000 kg./month o f

Distance:
1.55 mi.
Direction: SE
V i s t a ID: 54865
:Generators who generate less than 100 kg./month o f non-acutely hazardous
waste.
:Generators who generate 100 kg./month b u t less than 1000 kg./month o f

(c) VISTA Environmental Information, Inc.,

SOUTH BURLINGTON
05403

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
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REF #

EPAID/
AGENCY ID
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1

RCRA-SmGen

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
WITHIN 1/2 TO 5 MILES

SOUTH BURLINGTON
05403

BOUCHARD & SONS GARAGE I N C
16 SAN REMO DR

Distance:
1.55 mi.
D i r e c t i o n : SE
V i s t a ID: 54865

non-acutely hazardous waste

................................................................................................................
LILY TRUCK LEASING CORPORATION
36 SAN REMO DRIVE
YTD988366845 Generator Class

:Generators who generate 100 kg./month
non-acutely hazardous waste

Generator Class
Generator Class

Distance:
1.61 mi.
D i r e c t i o n : SE
V i s t a ID: 3395593
but Less than 1000 kg./month o f

SOUTH BURLINGTON
05403

BURLINGTON RENT ALL I N C
340 DORSET ST
VT5000000323

SOUTH BURLINGTON
05403

Distance:
1.56 mi.
D i r e c t i o n : SE
V i s t a ID: 4949836
o f non-acutely hazardous

:Generators who generate less than 100 kg./month
waste.
:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

................................................................................................................
SOUTH BURLINGTON
05403

Distance:
1.61 mi.
D i r e c t i o n : SE
V i s t a ID: 5250157
:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

MERRILLS RADIATOR NORTH
35 SAN REMO DR

VT5000000711

Generator Class

,----------------------------------------------------------------------------------------------------------------

41

LAKE BUICK INC
222 DORSET ST
VTD019101070

Generator Class

SOUTH BURLINGTON
05403

Distance:
1.38 mi.
D i r e c t i o n : SE
V i s t a ID: 247025
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
45

MOBIL OIL CORP SS GBY
811 WILLISTON RD
VTD988370102 Generator Class

SOUTH BURLINGTON
05403

Distance:
1.05 mi.
D i r e c t i o n : SE
V i s t a ID: 3395854
:Generators who generate less than 100 kg./month o f non-acutely hazardous
waste.

........................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:
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I

RCRA-SrnGen

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1/2 TO 5 MILES

47

SWTH BURLINGTON CHRYSLER PLYMOUTH
110 RIVERSIDE AVE
VTD988366498 Generator Class

BURLINGTON
05401

Distance:
-81 mi.
D i r e c t i o n : NE
V i s t a ID: 387824
:Generators who generate 100 kg./month b u t less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
BURLINGTON HOUSING AUTH
HILLSIDE TER APARTMENTS
Generator Class

57

LADD MEDICAL I N C
50 JOY DR
VTD098355845

Generator Class

NORTH BURLINGTON
05401

:Generators who generate 100 kg./rnonth
non-acutely hazardous waste

.68 mi.
Distance:
D i r e c t i o n : NE
V i s t a ID: 63114
but Less than 1000 kg./month o f

SOUTH BURLINGTON
05403

Distance:
1.85 mi.
Direction: S
V i s t a ID: 3900467
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
61

D B I IND
80 ALLEN RD
VTD019099852 Generator Class

SOUTH BURLINGTON
05403

Distance:
3.88 mi.
Direction: S
V i s t a ID: 115730
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
63

CAMPBELLS AUTO BODY
79 SWIFT ST
VTD981213390 Generator Class

SOUTH BURLINGTON
05403

Distance:
2.22 mi.
Direction: S
V i s t a ID: 67570
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
SHERWIN UILIAMS CO
370 SHELBURNE RD
VTD019101369 Generator Class

BURLINGTON
05401

Distance:
1.58 mi.
D i r e c t i o n : SU
V i s t a ID: 3395536
:Generators who generate 100 kg./rnonth b u t Less than 1000 kg./month o f
non-acutely hazardous waste

,----------------------------------------------------------------------------------------------------------------

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:
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------ ------------ .................................................................................................

BURLINGTON
05401

Distance:
1.72 mi.
Direction: SW
V i s t a ID: 321921
:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

JASONS DRY CLEANING INC
430 SHELBURNE RD
VTD037366671 Generator Class

------------------------.--------------------------------------71

BAYVIEW OLDSMOBILE
1030 SHELBURNE RD
VTD019103621 Generator Class

SOUTH BURLINGTON
05403

Distance:
2.60 mi.
D i r e c t i o n : SW
V i s t a ID: 40569
:Generators who generate 100 kg./month b u t less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
REGAL OPTICAL SERVICES INC
3 BALDWIN AVE
VTD982194649 Generator Class

SOUTH BURLINGTON
05403

:Generators who generate 100 kg./month
non-acutely hazardous waste

Distance:
2.75 mi.
D i r e c t i o n : SW
V i s t a ID: 350209
but Less than 1000 kg./month o f

,----------------------------------------------------------------------------------------------------------------

71

SOUTH BURLINGTON CHRYSLER PLYM
1095 SHELBURNE RD
VTD079945440 Generator Class

SOUTH BURLINGTON
05403

Distance:
2.72 mi.
D i r e c t i o n : SW
V i s t a ID: 387823
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

-------------------------------------------.----------------------AQUATEC INC
75 GREEN MOUNTAIN DR
VTD050421940 Generator Class

SOUTH BURLINGTON
05403

Distance:
3.21 mi.
Direction: S
V i s t a ID: 24698
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

.---

,-----------------------------------.------------------------------------------------------------------------

72

GOSS DODGE INC
1485 SHELBURNE RD
VTD096931274 Generator Class

SHELBURNE
05482

Distance:
3.27 mi.
Direction: SW
V i s t a ID: 176455
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................

(c) VISTA Environmental Information,

Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
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REF #

EPA ID /
AGENCY ID
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I

RCRA-SRdien

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1/2 TO 5 MILES

RACINES WILLIE INC
1650 SHELBURNE RD
VTD982543464 Generator Class

SOUTH BURLINGTON
05403

Distance:
3.49 mi.
D i r e c t i o n : SW
V i s t a ID: 345162
:Generators who generate 100 kg./month b u t Less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
72

TUFF KOTE DINOL
45 GREEN MTN DR
VTD982194706 Generator Class

SOUTH BURLINGTON

05403
:Generators who generate 100 kg./month
non-acutely hazardous waste

Distance:
3.35 mi.
Direction: S
V i s t a ID: 433149
but less than 1000 kg./month o f
,

........................................................................................................................
72

HERITAGE FORD
1600 SHELBURNE RD
VTD988375325

Generator Class

SOUTH BURLINGTON
05402
:Generators who generate 100 kg./month
non-acutely hazardous waste

Distance:
3.36 mi.
Direction: S
W
V i s t a ID: 3412394
b u t Less than 1000 kg./month o f

........................................................................................................................
72

HERITAGE COLLISION CENTER
40 GREEN MOUNTAIN DR
VTD988375382 Generator Class

SOUTH BURLINGTON
05403

Distance:
3.31 mi.
Direction: S
V i s t a ID: 4949862
:Generators who generate 100 kg./month b u t Less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
HERITAGE TOYOTA
1620 SHELBURNE RD
VTD988375333 Generator Class

SOUTH BURLINGTON
05403

Distance:
3.38 mi.
Direction: S
W
V i s t a ID: 4950057
:Generators who generate 100 kg./month b u t Less than 1000 kg./month o f
non-acutely hazardous waste
,-----------------------------------------------------------------------------

73

MOUNTAIN AIR CLEANERS
1880 SHELBURNE RD
VTD982194136 Generator Class

SHELBURNE
05482

:Generators who generate 100 kg./month
non-acutely hazardous waste

Distance:
3.98 mi.
Direction: S
V i s t a ID: 286752
but Less than 1000 kg./month o f

........................................................................................................................

(c) VISTA Environmental Information,

Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:
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------ ----------------------- .................................................................................................
.................................................................................................

73

HARBOUR IND INC
2075 SHELBURNE RD
VTD002428894

Generator Class

SHELBURNE
05482

Distance:
4.12 mi.
Direction: SU
V i s t a ID: 4950058
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
75

LENNIES DRY CLEANING
222 ELMUOOD AVE
VTD065177206 Generator Class

NORTH BURLINGTON
05401

Distance:
.88 mi.
D i r e c t i o n : NU
V i s t a ID: 242609
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
NORTH RIVER WOODWORKS INC
274 N UINOOSKI AVE
VTD982545303 Generator Class

NORTH BURLINGTON
05401

Distance:
-76 mi.
D i r e c t i o n : NU
V i s t a ID: 301111
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

..........................................................................................
75

Distance:
.75 mi.
Direction: NU
V i s t a 10: 404147
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

SUDS CITY DRY CLEANERS
249 NORTH UINOOSKI AVE
VTD981068117 Generator Class

BURLINGTON
05401

........................................................................................................................
75

VT TRANSIT CO INC
343 N UINOOSKI AVE
VTD982543407 Generator Class

NORTH BURLINGTON
05401

Distance:
.82 mi
Direction: NU
V i s t a ID: 456253
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

.

-----------------------------------------------------------------------------------------*------------------------------

ARROWSCMITH SHELBURNE INC
2085 SHELBURNE RD
Generator Class

SHELBURNE
05482

Distance:
4.18 mi.
D i r e c t i o n : SU
V i s t a ID: 27550
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

,--------------------------------------------------------------------------------------------------

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:
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------ ------------ .................................................................................................
.................................................................................................
UIfHlN 1/2 TO 5 MILES

CARONS AUTO BODY
2095 SHELBURNE RD
VTD988366456 Generator Class

77

SHELBURNE
05482

Distance:
4.19mi.
Direction: SU
V i s t a ID: 71434
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

SHEARER CHEVROLET CO INC
1675 SHELBURNE RD
VTD004985388 Generator Class

SOUTH BURLINGTON
05403

Distance:
3.55 mi.
Direction: SU
V i s t a ID: 376116
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
78

CHITTENDEN COUNTY VOLKSUAGON
1325 SHELBURNE RD
VTD071082440

Generator Class

SOUTH BURLINGTON
05403

Distance:
3.06 mi.
Direction: SU
V i s t a ID: 83248
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
78

FARRELL DISTRIBUTING CORP
5 HOLMES RD
VTD982545246 Generator Class

SOUTH BURLINGTON
05403

Distance:
3.12 mi.
Direction: SU
V i s t a ID: 149058
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
80

CARONS COLCHESTER AUTO BODY
215 MAIN ST RWTE 2A
VTD106110778 Generator Class

COLCHESTER
05446

Distance:
.51 mi.
Direction: SU
V i s t a ID: 71437
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
FANNY ALLEN HOSPITAL
101 COLLEGE PKWY
VTD060544236 Generator Class

.75 mi.
Distance:
Direction: U
V i s t a ID: 148574
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste
BURLINGTON
05401

.................................................................................................................

(c) VISTA E n v i r o m n t a l Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
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I
MAP
REF #

EPA ID /
AGENCY ID

18

I

RCRA-SmGen

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
UITHIN 1/2 TO 5 MILES

ST MICHAELS COLLEGE
56 COLLEGE PKY
VTD020675930

Generator Class

Distance:
-89 mi.
Direction: U
V i s t a ID: 401532
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste
BURLINGTON
05401

.....................................................................................

BURLINGTON
05401

C & 0 OIL CO

11 LAKE ST
VTD000652123 Generator Class

Distance:
-93 mi.
Direction: U
V i s t a ID: 3394125
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

................................................................................
80

BURLINGTON FREE PRESS
191 COLLEGE ST
VTD054015607 Generator Class

81

CITIZENS OIL CO INC
377 PINE ST
VT5000000190

Generator Class

BURLINGTON
05401

Distance:
.56 mi.
Direction: W
V i s t a ID: 3900259
:Generators who generate 100 kg./month but less than 1000 kg./month of
non-acutely hazardous waste

BURLINGTON
05401

Distance:
-94 mi.
D i r e c t i o n : SW
V i s t a ID: 85511
:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

........................................................................................................................
81

LAKESIDE DIV OF VERMONT
431 PINE ST
VTD052502929 Generator Class

BURLINGTON
05401

Distance:
.97 mi.
D i r e c t i o n : SU
V i s t a ID: 486643
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
HORSMAN H
431 PINE ST
VT5000000497 Generator Class

BURLINGTON
05401

Distance:
.98 mi.
D i r e c t i o n : SW
. V i s t a ID: 4949980
:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

.............................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

======

EPA ID /
AGENCY ID

19

I

RCRA- SmGen

SITE NAME AND ADDRESS

============ .................................................................................................

CARONS AUTO BODY I N C
162 1/2 MAPLE ST
VTD099683484 Generator Class

NORTH BURLINGTON
05401

Distance:
-65 mi.
Direction: S
W
V i s t a ID: 71433
:Generators who generate 100 kg./month b u t Less than 1000 kg./month o f
non-acutely hazardous waste

-----*------------------------------------------------------------------------------------------------------------------

82

CLARENDON & PITTSFORD RAILROAD CO
267 BATTERY ST

Distance:
.92 mi.
D i r e c t i o n : SU
V i s t a ID: 3393585
:Generators who generate 100 kg./month but less than 1000 kg./month o f
non-acutely hazardous waste

VTDOO4859088 Generator Class

BURLINGTON
05401

........................................................................................................................

.77 mi
Distance:
D i r e c t i o n : SU
V i s t a ID: 3900156
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste
BURLINGTON
05401

LANE PRESS INC
305 ST PAUL ST
VTD002070811 Generator Class

.

...............................................................................
STEREOTYPE & DESIGN I N C
266 PINE ST
VT5000000521 Generator Class

BURLINGTON
05401

Distance:
.80 mi.
Direction: SU
V i s t a ID: 4949977
:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

................................................................................................................
BURLINGTON ELECTRIC DEPT
585 PINE ST
VTD020654430

Generator Class

NORTH BURLINGTON

05401

:Generators who generate 100 kg./month
non-acutely hazardous waste

Distance:
1.27 mi.
D i r e c t i o n : SU
V i s t a ID: 63098
but Less than 1000 kg./month o f

................................................................................................................
LITTLE GEORGE PRESS
750 PINE ST
VTD002063741 Generator Class

NORTH BURLINGTON
05401

Distance:
1.46 mi.
D i r e c t i o n : SU
V i s t a ID: 246470
:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

.................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

I

20

I

RCRA-SnGen

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 112 TO 5 MILES

84

QUEEN CITY PRINTERS
701 PINE ST
VTD002074896 Generator Class

NORTH BURLINGTON
05401

Distance:
1.38 mi.
Direction: SU
V i s t a ID: 344428
:Generators who generate 100 kg./month but Less than 1000 kg./month of
non-acutely hazardous waste

-------------------------------------------------------------------------------------------------------*----------------

ST JOHNSBURY TRUCKING CO INC
PINE ST
Generator Class

84

:Generators who generate 100 kg./month
non-acutely hazardous waste

VT ENGINE SERVICE INC
696 PINE ST
VTD982545428 Generator Class

NORTH BURLINGTON
05401

Distance:
1.30 mi.
D i r e c t i o n : SW
V i s t a ID: 400793
but l e s s than 1000 kg./month o f

NORTH BURLINGTON
05401

Distance:
1.38 mi.
Direction: SW
V i s t a ID: 456212
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
84

FITZPATRICKS G M C TRUCKS INC
27 SEARS LN
VT5000000927 Generator Class

BURLINGTON
05401

Distance:
1.50 mi.
D i r e c t i o n : SW
V i s t a ID: 5250158
:Generators who generate less than 100 kg./month o f non-acutely hazardous
waste.

........................................................................................................................
85

HAZLETT STRIP CASTING CORPORATIO
217 LAKESHORE DRIVE
VTD019141092 Generator Class

COLCHESTER
05446

Distance:
4.85 mi.
Direction: NW
V i s t a ID: 3394140
:Generators who generate 100 kg./month but l e s s than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................
87

EXXON CO USA BURLINGTON TERM
199 FLYNN AVE
VTD000791392 Generator Class

BURLINGTON
05401

Distance:
1.78 mi.
Direction: SW
V i s t a ID: 145663
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

........................................................................................................................

(c) VISTA Envirormental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID

21

I

RCRA-SmGen

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1/2 TO 5 MILES

NORTH BURLINGTON
05401

MCAULIFFE I N C
208 FLYNN AVE
VTD981886880 Generator Class

Distance:
1.76 mi.
Direction: S
W
V i s t a ID: 263321
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

................................................................................
BEAUDOINS RADIATOR SERVICE
8 HOME AVE
VTDO77194629 Generator Class

BURTON CORP
80 INDUSTRIAL PKY
VTD020663183

Generator Class

GADUES DRY CLEANERS
1119 NORTH AVE
VTD065180499 Generator Class

NEW YORK CLEANERS
81 HEINEBERG DR
VTD980917678 Generator Class

BURLINGTON
05401

:Generators who generate 100 kg./month
non-acutely hazardous waste

Distance:
2.02 mi.
Direction: S
W
V i s t a ID: 4949881
but Less than 1000 kg./month o f

BURLINGTON
05401

Distance:
2.12 mi.
D i r e c t i o n : SW
V i s t a ID: 4949894
:Generators who generate 100 kg./month but Less than 1000 kg./month of
non-acutely hazardous waste

NORTH BURLINGTON

Distance:
2.94 mi.
D i r e c t i o n : NU
V i s t a ID: 163486
:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste
05401

COLCHESTER
05446

Distance:
4.59 mi.
D i r e c t i o n : NU
V i s t a ID: 296273
:Generators who generate 100 kg./month b u t less than 1000 kg./month of
non-acutely hazardous waste

.----------------------------------------------------------------------------------------------------------------

(c) VISTA Environmental Information,

Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID

22

1

RCRA-TSD

SITE NAME AND ADDRESS

------ _---------------------- .................................................................................................
WITHIN 1/2 TO 5 MILES

POLLUTION SOLUTIONS OF VERMONT INC

2 AVENUE D

WILLISTON
05495

Distance:
4.11 mi.
Direction: SE
Vista ID: 334429

VTD982766537

........................................................................................................................

(c) VISTA Environmental Information, Inc., 1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

23

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
-----.................................................................................................
WITHIN 1/2 TO 5 MILES

POLLUTION SOLUTIONS OF VERMONT I N C
2 AVENUE D
VTD982766537 Transporter Status

16

VTD000790766 Transporter Status

25

Transporter Status

Distance:
3.86 mi.
Direction: NE
V i s t a ID: 4949951
:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

SOUTH BURLINGTON
05403

Distance:
2.07 mi.
Direction: NE
V i s t a ID: 365288
:Engaged i n the o f f - s i t e transportation o f hazardous waste

Distance:
2.23mi.
Direction: NE
V i s t a ID: 3774297
:Engaged i n the o f f - s i t e transportation o f hazardous waste

NEW ENGLAND INDUSTRIAL MAINTENANCE I
76 ETHAN ALLEN DR
VTD981889249 Transporter Status

36

ESSEX
05451

SAFETY MEDICAL SYSTEM
80 ETHAN DR
VTD982750085

25

Distance:
4.11 mi.
Direction: SE
V i s t a ID: 334429
:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

FOLINO IND INC
11 MORSE DR ESSEX JCT

SOUTH BURLINGTON
05403

WILLISTON
05495

Distance:
1.14 mi.
Direction: SE
V i s t a ID: 294312
:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

JET LINE SERVICES I N C
13 DORSET LN
VTD980672687 Transporter Status

WILLISTON
05495

........................................................................................................................
37

CHAMPLAIN CABLE CORPORATION
12 HERCULES DR
VTD002493294 Transporter Status

COLCHESTER
05446

Distance:
2.57 mi.
Direction: NE
V i s t a ID: 77072
:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

........................................................................................................................
39

CHAMPLAIN OIL CO.,
354 DORSET STREET
VTD052980836 Transporter Status

INC. WAREHOUSE

SOUTH BURLINGTON
05403

Distance:
1.61 mi.
Direction: SE
V i s t a ID: 3410248
:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

........................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
'Page:

MAP
REF #

EPAID/
AGENCY ID

24

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1/2 TO 5 MILES

47

NEW ENGLAND MARINE CONTRACTORS
1 MILL ST
VTD058174756 Transporter Status

BURLINGTON
05401

Distance:
1.01 mi.
D i r e c t i o n : NE
V i s t a ID: 294311
:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

........................................................................................................................
ACTION MOVING & STORAGE INC
133 ELM ST

52

VTD988367272

Transporter Status

WINOOSKI
05404

Distance:
1.22 mi.
Direction: N
V i s t a ID: 3393817
:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

........................................................................................................................
82

VT RAILWAY INC
267 BATTERY ST
VTD043783992

Transporter Status

Distance:
.91 mi.
Direction: S
W
V i s t a ID: 3900239
:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n of hazardous waste

(c) VISTA Envirormental Information, Inc.,

BURLINGTON
05401

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID

25

ERNS

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
WITHIN 1/4 TO 1/2 MILE

VERMONT GAS SYSTEMS INC.
40 UNIVERSITY TERRACE

Distance:
.27 mi.
D i r e c t i o n : SE
V i s t a ID: 200100753

S p i l l Date: 12/24/1990
Case N&r:52379
S p i l l Location:40 UNIVERSITY TERRACE
S p i l l City:BURLINGTON
S p i l l State:VT
S p i l l Zip:
S p i l l County:CHITTENDEN
Source/Agency:
Material SpiL1ed:NATURAL GAS
Mediun Affected: A i r
Uaterway Affected:AIR

..........................................

....................
BURLINGTON
05401

22 GREEN STREET
134647

, 00000000.00 , UNK

S p i l l Date: 08/31/1992
Case Number:134647
S p i l l Location:22 GREEN STREET
S p i l l City:BERLINGTON
S p i l l State:VT
S p i l l Zip:05401
S p i l l County:CHITTENDEN
Source/Agency:
M a t e r i a l SpiL1ed:UNKNOWN OIL
Mediun Affected: Land
Uaterway Affected:CONCRETE CONTAINMENT

-42 mi.
Distance:
D i r e c t i o n : NU
V i s t a ID: 200002963

, 00000000.00 , UNK

................................................................................................
65

BURLINGTON
05401

372 MAPLE ST
159013

.31 mi.
Distance:
D i r e c t i o n : SU
V i s t a ID: 200215951

S p i l l Date: 02/21/1993
Case Number: 159013
S p i l l Location:372 MAPLE ST
Spi 11 City:BURLINGTON
S p i l l State:VT
Spi 11 Zip:15401

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID

26

I

ERNS

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
WITHIN 1/4 TO 1/2 MILE

Distance:
.31 mi.
D i r e c t i o n : SU
V i s t a ID: 200215951

372 MAPLE ST
S p i l l County:CHITTENDEN
Source/Agency:
M a t e r i a l Spilled:OIL, FUEL: NO. 2
, 00000000.00
Medium Affected: Land
Waterway A f f e c t 4 : l . S BLOCK AREA, 3 HOME BASEMENTS

, UNK

........................................................................
BURLINGTON
05401

372 MAPLE ST

S p i l l Date: 02/21/1993
Case Nunber:159013
S p i l l Location:372 MAPLE ST
Spi 11 City:BURLINGTON
S p i l l State:VT
S p i l l Zip:15401
S p i l l County:CHITTENDEN
Source/Agency:
Material Spilled:OIL, FUEL: NO. 2
, 00000000.00
Medium Affected: Land
Waterway Affected:l.5 BLOCK AREA, 3 HOME BASEMENTS

Distance:
.31 mi.
D i r e c t i o n : SU
V i s t a ID: 200240012

, UNK

,----------------------------------------------------------------------------------------------------------------------

WITHIN 1/2 TO 5 MILES

INNOTECH AVIATION

SOUTH
BURLINGTON
05403

1130 AIRPORT DRIVE

Distance:

2.36 mi.

Direction: SE
V i s t a ID: 200025279

S p i l l Date: 03/06/1992
Case Nunber :109522
S p i l l Location:1130 AIRPORT DRIVE
S p i l l City:SOUTH BURLINGTON
S p i l l State:VT
S p i l l Zip:05403
S p i l l County:CHITTENDEN
Source/Agency:

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID

27

1

ERNS

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1/2 TO 5 MILES

INNOTECH AVIATION

SWTH
BURLINGTON
05403

1130 AIRPORT DRIVE
M a t e r i a l Spi 1led: JET FUEL: JP-1 (KEROSENE)
Mediun Affected: Other
Waterway Affected:ASPHALT AND CONCRETE

Distance:

2.36 mi.

D i r e c t i o n : SE
V i s t a ID: 200025279

, 00000025.00 , GAL

........................................................................................................................
PACIFIC GAS
1400 WILLISTON RD

Spi 11 Date: 04/11/1994
Case Number: 240071
S p i l l Location:1400 WILLISTON RD
S p i l l City:SWTH BURLINGTON
Spi 11 State:VT
S p i l l Zip:
S p i l l County:CHITTENDEN
Source/Agency:
M a t e r i a l Spi 1led:OTHER OIL/ GASOLINE AND WATER M I , 00000000.00
Mediun Affected: Water
Waterway Affected:DRAINS AT CAR WASH

27

PACIFIC GAS

Spi 11 Date: 04/11/1994
Case NLlmber:D41128
S p i l l Location:1400 WILLISTON RD
S p i l l City:SWTH BURLINGTON
S p i l l State:VT
S p i l l Zip:
S p i l l County:CHITTENDEN
Source/Agency:
M a t e r i a l Spil1ed:OTHER OIL/ GASOLINE AND WATER M I , 00000001.00
Medium Affected: Water
Waterway Affected:DRAINS AT CAR WASH

1.77 mi.

D i r e c t i o n : SE
V i s t a ID: 200300706

, UNK

SOUTH
BURLINGTON
05403

1400 WILLISTON RD
D41128

Distance:

SWTH
BURLINGTON
05403

Distance:

1.77 mi.

D i r e c t i o n : SE
V i s t a ID: 200302098

, UNK

........................................................................................................................

(c) VISTA Environmental Information,

Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID

28

I

ERNS

SITE NAME AND ADDRESS

------ ------------ .................................................................................................

SOUTH
BURLINGTON
05403

46 TWIN OAKS
Spi 11 Date: 04/17/1994
Case Nunber:235749
S p i l l Location:46 TWIN OAKS
S p i l l City:SOUTH BURLINGTON
S p i l l State:VT
Spi 11 Zip:O5403
S p i l l County:CHITTENDEN
Source/Agency:
Material Spi1led:UNKNOWN MATERIAL
Medium Affected: A i r
Waterway Affected:ATMOSPHERE

....................................
UNKNOWN

S p i l l Date: 04/17/1994
Case Number: H40958
S p i l l Location:46 TWIN OAKS
S p i l l City:SOUTH BURLINGTON
S p i l l State:VT
Spi 11 Zip:05403
S p i l l County:CHITTENDEN
Source/Agency:
Material SpiL1ed:UNKNOWN MATERIAL
Medium Affected: A i r
Waterway Af fected:N/A

VERMONT GAS SYSTEMS INC
75 HAYWARD ST
110269

2.21 mi.

Direction: SE
V i s t a ID: 200296360

, 00000000.00 , UNK

.........................
SOUTH
BURLINGTON
05403

46 TWIN OAKS

Distance:

Distance:

2.21 mi.

Direction: SE
V i s t a ID: 200297419

, 00000001.00 , UNK

..........................
BURLINGTON
05401

Distance:
.94 mi.
Direction: S
W
V i s t a ID: 200024417

S p i l l Date: 03/12/1992
Case Nunber:110269
S p i l l Location:E HAYWARD ST
S p i l l City:BURLINGTON

(c) VISTA Envirormental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID

29

I

ERNS

SITE NAME AND ADDRESS

------ ----------------------- .................................................................................................
WITHIN 1/2 TO 5 HlLES

VERMONT GAS SYSTEMS I N C
75 HAYWARD ST

BURLINGTON
05401

Spi 11 State:VT
Spi 11 Zip:
S p i l l County:CHITTENDEN
Source/Agency:
Material Spi1Led:NATURAL GAS
Mediun Affected: A i r
Waterway Affected:ATMOSPHERE

...............................................
82

, 00000000.00 , UNK

...........................
BURLINGTON

93-95 MAPLE ST
247765

Distance:
.94 mi.
Direction: S
W
V i s t a ID: 200024417

Distance:
-80 mi.
Direction: S
W
V i s t a ID: 200333156

Spi 11 Date: 07/05/1994
Case Number: 247765
S p i l l Location:93-95 MAPLE ST
S p i l l City:BURLINGTON
S p i l l State:VT
Spi 11 Zip:
S p i l l C0unty:CHITTENDEN
Source/Agency:
Medium Affected: A i r
Waterway Affected:ATMOSPHERE

........................................................................................................................
UNKNOWN
93-95 MAPLE ST

BURLINGTON

Spi 11 Date: 07/05/1994
Case Nunber:P41354
S p i l l Location:93-95 MAPLE ST
S p i l l City:BURLINGTON
Spi 11 State:VT
S p i l l Zip:
S p i l l County:CHITTENDEN
Source/Agency:
M a t e r i a l Spi1Led:OIL: DIESEL
Mediun Affected: A i r
Waterway Affected:N/A

.................................

(c) VISTA Environmental Information, Inc.,

1994

Distance:
.80 mi.
D i r e c t i o n : SW
V i s t a ID: 200334732

, 00000010.00 , GAL

........................

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID

30

I

ERNS

SITE NAME AND ADDRESS

------ ------------ .................................................................................................

BURLINGTON
05401

CUMBERLAND FARMS
661 PINE STREET CUMBERLAND FARMS
Spi 11 Date: 07/31/1992
Case NLanber: 129937
S p i l l Location:661 PINE STREET CUMBERLAND FARMS
S p i l l City:BURLINGTON
S p i l l State:VT
Spi 11 Zip:05401
S p i l l County:CHITTENDEN
Source/Agency:
M a t e r i a l SpiL1ed:GASOLINE: UNLEADED
Mediun Affected: Water
Waterway Affected:SEUER DRAIN

....................................................

S p i l l Date: 07/03/1990
Case Nunber:29369
S p i l l Location:585 PINE STREET
S p i l l City:BURLINGTON
S p i l l State:VT
S p i l l Zip:
S p i l l County:CHITTENDEN
Source/Agency:
M a t e r i a l Spilled:OIL, MISC: TRANSFORMER
Medium Affected: Land
Waterway Affected:SOIL AND GRASS
,------------------------------------------------

ACME PAINT 8 GLASS
1 NORTH AVE
78955

, 00000020.00 , GAL

.....................
BURLINGTON
05401

BURLINGTON ELECTRIC DEPT.
585 PINE STREET

Distance:
1.34 mi.
D i r e c t i o n : SW
V i s t a ID: 200006800

Distance:
1.27 mi.
D i r e c t i o n : SU
V i s t a ID: 200084049

, 00000004.00 , GAL

.....................................................
BURLINGTON
05401

Distance:
1.04 mi.
D i r e c t i o n : NU
V i s t a ID: 200050185

Spi 11 Date: 07/11/1991
Case Nurnber:78955
S p i l l Location:l NORTH AVE
S p i l l City:BURLINGTON
S p i l l State:VT
S p i l l Zip:

(c) VISTA E n v i r o m n t a l Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID

------ ------------

31

I

ERNS

SITE NAME AND ADDRESS

====================================s===========================================

WITHIN 1/2 TO 5 MILES

Distance:
1.04 mi.
D i r e c t i o n : NU
V i s t a ID: 200050185

ACME PAINT & GLASS
1 NORTH AVE
S p i l l County:CHITTENDEN
Source/Agency:
M a t e r i a l Spi1led:LATEX BASED PAINT
Mediun Affected: Land
Waterway Affected:PARKING LOT
,-------------------------------------------------

(c) VISTA E n v i r o m n t a l Information, Inc.,

1994

, 00000005.00 , GAL

-------------------

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPAID/
AGENCY ID

32

1

SPL

SITE NAME AND ADDRESS

------ ------------ .................................................................................................

UNIVERSITY OF VERMONT
COLCHESTER AVE

BURLINGTON

Distance:
.02 mi.
Direction:
V i s t a ID: 3410046

BURLINGTON

Distance:
.02 mi.
Direction: -V i s t a ID: 3410047

ESSEX
05451

Distance:
.46 mi.
Direction: NE
V i s t a ID: 3410053

--

NPL Status
Waste#O :
Waste # 1 :
Uaste#2 :
S i t e Sumnary Description:
SITE FILE CONSOLIDATED WITH 890418.

.............................................
UVM CENTENNIAL FIELD
COLCHESTER AVE.
890418

NPL Status
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sumnary Description:
SOIL VENT SYS INSTALLED, GW MONITERING ONGOING

.-------------*-----------------------------------------------------------W I T H I N 1/4 TO l / 2 MILE

MARVINS MARKET
221 COLCHESTER RD
NPL Status
Waste # 0 :
Waste # I :
Waste # 2 :
S i t e Sumnary Description:
DETERMINE DEGREE AND EXTENT OF CONTAMINATION

.................................................
MESSAGE CENTER
217 SOUTH UNION ST

------------BURLINGTON
05401

Distance:
.47 mi.
W
Direction: S
V i s t a ID: 5075148

NPL Status
Waste # 0 :

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID

33

I

SPL

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................

BURLINGTON

MESSAGE CENTER
217 SOUTH UNION ST
Uaste # 1
Uaste#2

05401

Distance:
.47 mi.
D i r e c t i o n : SU
V i s t a ID: 5075148

:

:

S i t e Sumnary Description:
DETERMINE DEGREE AND EXTENT OF CONTAMINATION

........................................................................................................................
WITHIN 1 / 2 TO 5 MILES

POLLUTION SOLUTIONS
2 AVENUE D

91 1097

WILLISTON

4.11 mi.
Distance:
D i r e c t i o n : SE
V i s t a ID: 334429

NPL Status
Waste # D :
Uaste # 1 :
Waste # 2 :
S i t e S m a r y Description:
DRAFT AND PA PLUS RECEIVED 7/92

........................................................................................................................
SUNNY HOLLOW QUICK STOP

COLCHESTER

97 ROOSEVELT HGUY (RT 7 )
NPL Status
Uaste # 0 :
Uaste # 1 :
Uaste # 2 :
S i t e S m a r y Description:
REAL ESTATE TRANSACTION DISCOVERED CONTAMINATION.

HARBOUR INDUSTRIES

.----------COLCHESTER

73-74 HEGEMAN DRIVE
770130

3.91 mi.
Distance:
D i r e c t i o n : SE
V i s t a ID: 3411528

2.95 mi.
Distance:
D i r e c t i o n : NE
V i s t a ID: 3410504

NPL Status
Uaste # 0 :
Waste # 1 :
Uaste # 2 :

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

( 6 1 9 ) 450-6100

VISTA NATIONAL RADIUS PROFILE

9/05/95

VISTA Report #: 6/083705-001
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I
MAP
REF #

EPA ID /
AGENCY ID

34

I

SPL

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1/2 TO 5 MILES

HARBOUR INDUSTRIES
73-74 HEGEMAN DRIVE

COLCHESTER

S i t e Sumnary Description:
DEC PA COMPLETED 5/89

----------------

BURLINGTON INTERNATIONAL AIRPORT
AIRPORT RD
931503

Distance:
2.95 mi.
Direction: NE
V i s t a ID: 3410504

SOUTH BURLINGTON

Distance:
2.27 mi.
Direction: SE
V i s t a ID: 3409832

SOUTH BURLINGTON
05403

Distance:
3.74 mi.
Direction: SE
V i s t a ID: 5075032

NPL Status
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sumnary ~ e s c r i p t i o n :
INVEST PROCEEDING

.................................................................
32

SCHMUCKER RESIDENCE
1480 DORSET ST
931471

NPL Status
Waste # 0 :
Waste # 1 :
Uaste # 2 :
S i t e Sumnary Description:
NEED PLAN FOR STOCKPILED SOIL AND RECEPTOR CHECK

........................................................................................................................
35

SOUTH BURLINGTON STREET DEPT
PATCHEN RD
931383

SOUTH BURLINGTON

Distance:
1.14 mi.
Direction: E
V i s t a ID: 3411408

NPL Status
Waste # 0 :
Waste # 1 :
Uaste # 2 :
S i t e Sumnary Description:
4 ADD. MU'S INSTALLED, DRYWELL INVEST

........................................................................................................................

(c) VISTA Environmental Information,

Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID

35

I

SPL

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
--em--------

WITHIN 1/2 TO 5 MILES

CHAMPLAIN CABLE CORPORATION
HERCULES DRIVE
770046

COLCHESTER

Distance:
2.57 mi.
Direction: NE
V i s t a ID: 77072

COLCHESTER

Distance:
2.58 mi.
Direction: NE
V i s t a ID: 215563

NPL Status
Waste # D :
Waste # 1 :
Waste # 2 :
S i t e Sumnary Description:
REMEDIAL DESIGN UNDERWAY, REMOVAL ACTION ONGOING

........................................................................
J & B INTERNATIONAL
51 HERCULES DR

900634

NPL Status
Uaste # 0 :
Waste # 1 :
Uaste # 2 :
S i t e S m a r y Description:
SITE ASSESSMENT COMPLETED. GROUNDWATER MONITORING
ONGOING.

........................................................................................................................
SOUTH BURLINGTON POLICE DEPT
575 DORSET ST
NPL Status
Waste#O :
Uaste # 1 :
Uaste # 2 :
S i t e S m a r y Description:
3 ADD MU'S INSTALLED, AWAITING REPORT

..........................................
FORMER ALCO EQUIPMENT BUILDING
350 DORSET STREET
921233

Distance:
1.99 mi.
Direction: SE
V i s t a ID: 4554130

SOUTH BURLINGTON
05403

-------------.
.---------SOUTH BURLINGTON
05403

Distance:
1.59 mi.
Direction: SE
V i s t a ID: 3410247

NPL Status
Uaste # 0 :
Waste # 1 :
Uaste # 2 :

(c) VISTA Environmental Information,

Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA I D /
AGENCY I D

36

i

SPL

S I T E NAME AND ADDRESS

------ ------------ .................................................................................................

FORMER ALCO EQUIPMENT BUILDING

SOUTH BURLINGTON

350 DORSET STREET

05403

Distance:
1.59 m i .
D i r e c t i o n : SE
V i s t a ID:
3410247

S i t e Sutnnary D e s c r i p t i o n :
EVALUATION COMPLETD. FP IDENTIFIED. REMEDIATION NE
AR COMPLETION

...............................................................................................................
39

MUNSON EARTH MOVING CORP

SOUTH BURLINGTON

366 DORSET ST

05403

Distance:
1.69 m i .
D i r e c t i o n : SE
V i s t a ID:
3410249

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Uaste # 2 :
S i t e S m r y Description:
AIR/SPARGE/SVE SYSTEM, G W MONITORING

........................................................................................................................
4I

LAKE BUICK

Distance:
1.38 m i .
D ir e c t ion: SE
V i s t a ID:
247025

S W T H BURLINGTON

222 DORSET ST
941637

NPL S t a t u s
Waste # 0 :
Uaste # 1 :
Waste # 2 :
S i t e S m r y Description:
CONTINUE QUARTERLY GW SAMPLING

........................................................................................................................
RATHE LANDFILL
BOX 81 RATHE ROAD

Distance:
2.75 m i .
D i r e c t i o n : NE
V i s t a ID: 347316

COLCHESTER

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
DEC S I REPORT 4/1/87

.-----------------------------------------

-

( c ) VISTA E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

-

-

-

F o r more i n f o r m a t i o n c a l l :

- --

p
p

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

I

37

SPL

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
WITHIN

1/2 TO 5 MILES

GAYNES DEPARTMENT STORE

SOUTH BURLINGTON

861 WILLISTON RD

05403

Distance:
1.06 mi.
Direction: SE
V i s t a ID: 3613633

NPL Status
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
8 YDS STOCKPILED, FURTHER EXCAVATION TO BE DONE

...........................................................

WINOOSKI

PRECI MANUFACTURING

400 WEAVER STREET
770185

NPL Status
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sumnary Description:
CONTAMINATED SOIL TREATED ON-SITE.

............................................................
140
140
941733

-

----------------

140A RIVERSIDE AVE

- 140A

Distance:
1.86 mi.
Direction: NE
V i s t a ID: 337644

BURLINGTON

Distance:
.78 mi.
D i r e c t i o n : NE
V i s t a ID: 5250154

WINOOSKI

1.53 mi.
Distance:
Direction: NE
V i s t a ID: 3411045

RIVERSIDE AVE

NPL Status
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sumnary Description:
PAH'S AND BTEX INVEST FROM FLOOR DRAINS

.-----------------------------------------------------------------------------R & R GARAGE
262 MAIN ST

931388

NPL Status
Waste # 0 :
Waste # I :
Waste # 2 :
S i t e S m r y Description:

(c) VISTA Envirormental Information, Inc.,

1994

For more information c a l l :

(619)450-6100

9/05/95
Page:

I
MAP
REF #

EPA I D /
AGENCY I D
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I

SPL

S I T E NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN

l/2 TO 5 M I L E S

R & R GARAGE
262 MAIN ST

WINOOSKI

1.53 m i .
Distance:
D i r e c t i o n : NE
V i s t a I D : 3411045

WINOOSKI

Distance:
1.36 m i .
D i r e c t i o n : NE
V i s t a ID: 3412461

BURLINGTON

Distance:
.90 m i .
Direction: S
V i s t a I D : 3411388

MONITORING ONGOING

OUR LADY OF PROVIDENCE
47 WEST SPRING ST
NPL S t a t u s
Waste # 0 :
Uaste # 1 :
Waste # 2 :
S i t e S m a r y Description:
APPROVED 2 MWrS,VAPOR MONITORING I N SPRING

.....................................................
BURLINGTON COUNTRY CLUB

568 S PROSPECT ST
NPL S t a t u s
Uaste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
DETERMINE DEGREE AND EXTENT OF CONTAMINATION

.................................................

------------Distance:
1.07 m i .
D i r e c t i o n : SU
V i s t a ID: 5093014

UESCO O I L
82 SHELBURNE ST
NPL S t a t u s
Uaste # 0 :
Waste # 1 :
Uaste # 2 :
S i t e S m a r y Description:
S I T E MONITORING ONGOING.

............................................

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

I

39

I

SPL

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN l / 2 TO 5 MILES

150 SHELBURNE RD
150 SHELBURNE RD
941631

BURLINGTON
05401

Distance:
1.20mi.
Direction: S
W
V i s t a ID: 5152823

NPL Status
Waste # 0 :
Waste # 1 :
Uaste # 2 :
S i t e S m a r y Description:
DETERMINE DEGREE AND EXTENT OF CONTAMINATION

........................................................................................................................
RIVERSIDE AVENUE DUMP
RIVERSIDE AVENUE

BURLINGTON

Distance:
.94 mi.
D i r e c t i o n : NU
V i s t a ID: 355435

BURLINGTON

Distance:
.94 mi.
D i r e c t i o n : NU
V i s t a ID: 3410598

NPL Status
Uaste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
DRAFT NUS SSI RECEIVED 8/89, SOIL GAS VENTING IN P
ROGRESS

BURLINGTON LANDFILL
INTERVALE AVENUE
NPL Status
Waste#O :
Uaste # 1 :
Waste # 2 :
S i t e Sumnary Description:
NUS SI SEPTEMBER 1986

,----

KAIGLES CITGO
510 SHELBURNE RD
921298

-------

BURLINGTON
05401

Distance:
1.87 mi.
D i r e c t i o n : SW
V i s t a ID: 3412385

NPL Status
Waste # 0 :
Waste # 1 :
Waste # 2 :

(c) VISTA Enviromlental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:
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REF #

EPA ID /
AGENCY ID
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I

SPL

SITE NAME AND ADDRESS

----__ ------------ .................................................................................................
---___

KAIGLES CITGO
510 SHELBURNE RD

BURLINGTON

05401

Distance:
1.87 mi.
Direction: S
W
V i s t a ID: 3412385

S i t e Surmary Description:
STOCKPILED SOILS, SCREEN I N AUGUST 1995
--------_-------------------------------------*------------------------

SOUTH BURLINGTON CHRYSLER
1095 SHELBURNE RD

SOUTH BURLINGTON

Distance:
2.72 mi.
Direction: S
W
V i s t a ID: 387823

SOUTH BURLINGTON

2.49 mi.
Distance:
Direction: S
W
V i s t a ID: 3412391

SOUTH BURLINGTON

Distance:
2.70 mi.
Direction: S
W
V i s t a ID: 5075135

NPL Status
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sumnary Description:
AWAITING FINAL REPORT RECOMMENDING CLOSURE

...........................................................
SHELBURNE ROAD MOBIL

-

NORTH

977 SHELBURNE RD
NPL Status
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sumnary Description:
GASOLINE CONTAM CONTINUED G W MONITORING

.____--------__-----------------------------------------------FORMER PERRYS FISH MARKET
1080 SHELBURNE RD

05403

NPL Status
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sumnary Description:
CONTINUE SEMI ANNUAL SAMPLING

...................................................................

(c) VISTA Enviromlental Information,

Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID
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I

SPL

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1/2 TO 5 MlLES

-

JIFFY LUBE
SOUTH BURLINGTON
1525 SHELBURNE RD

SOUTH BURLINGTON
05403

Distance:
3.30 mi.
Direction: SU
V i s t a ID: 5075137

NPL Status
Waste # 0 : CONTAMINATED SOIL
Waste # 1 :
Waste # 2 :

........................................................................................................................
73

D B I INDUSTRIES
80 ALLEN RD
931367

BURLINGTON
05401

Distance:
3.83 mi.
Direction: S
V i s t a ID: 3900178

NPL Status
Waste # 0 :
Waste # I :
Waste # 2 :
S i t e Sumnary Description:
INVEST COMPLETE, SOIL ISSUE REMAINING

........................................................................................................................
ALLEN BROOK GROUP HOME
100 ALLEN RD

SOUTH BURLINGTON
05403

Distance:
3.84 mi.
Direction: S
V i s t a ID: 5075016

SOUTH BURLINGTON
05403

Distance:
3.87 mi.
Direction: S
V i s t a ID: 5075051

NPL Status
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Slimnary Description:
SOILS REMOVED, MONITORING ONGOING

PEPS1 COLA CO
20 KAREN DRIVE
NPL Status
Waste # 0 :
Waste # 1 :
Waste#2 :
S i t e Sumnary Description:
NEW RELEASE, M WS
' BEING SAMPLED

....................................................................................................

(c) VISTA Envirormental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY ID

42

SPL

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
WITHIN 1 / 2 TO 5 MILES

SOUTH BURLINGTON
05403

PACIFIC GAS
1116 SHELBURNE RD

Distance:
2.77 mi.
Direction: SU
V i s t a ID: 5360903

NPL Status
Waste # 0 :
Uaste # 1 :
Waste # 2 :
S i t e S m r y Description:
DDEC TO GW AND SOIL

........................................................................................................................
75

NORTH END DRY CLEANER
241-249 N WINOOSKI AVE

941586

BURLINGTON

Distance:
.75 mi.
D i r e c t i o n : NU
V i s t a ID: 404147

NPL Status
Uaste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
INVESTIGATION COMMENCED

........................................................................................................................
FORMER GRACIE ROOFING
87-111 ARCHIBALD ST

BURLINGTON

Distance:
.82 mi.
D i r e c t i o n : NU
V i s t a ID: 529981

NPL Status
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
LOW LEVEL GW CONTAM. PB SOILS REMOVAL. PP COMPLETE
D

....................................................................................................
HOWARD BANK-N UINOOSKI
228 N. WINOOSKI AVE

91 1054

BURLINGTON
05401

Distance:
-74 mi
Direction: NU
V i s t a ID: 3412866

NPL Status
Waste # 0 :
Waste # 1 :
Waste # 2 :

(c) VISTA E n v i r o m n t a l Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

.

PROFILE
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REF #

EPA I D /
AGENCY I D
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I

SPL

S I T E NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
WITHIN 1 / 2 TO 5 MILES

HOWARD BANK-N WI NOOSKI

BURLINGTON

228 N. UINOOSKI AVE

05401

Distance:
.74 m i .
D i r e c t i o n : NU
V i s t a ID: 3412866

S i t e S m r y Description:
PLACED ON VSPS S I T E L I S T . MONITORING EXPANDED.

........................................................................................................................
SHEARER CHEVROLET
1675 SHELBURNE RD

SOUTH BURLINGTON

05403

Distance:
Direction:
V i s t a ID:

3.55 m i .
SU

376116

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
RELEASE CONFIRMED, GW MONITORING ONGOING

...........................................

SOUTH BURLINGTON

MERRILL RESIDENCE
1220 SHELBURNE RD

05403

Distance:
2.94 m i .
D i r e c t i o n : SW
V i s t a I D : 5075136

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
CONTINUE MONTHLY MONITORING

.......................................
79

FASSETTIS BAKERY
1805 SHELBURNE RD

SOUTH BURLINGTON

Distance:
3.82 m i .
D i r e c t i o n : SW
Vista

ID:

3412396

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
REMED COMPLETE, MONITORING ONGOING
--------------*---------------------------------------------------------------------------------------------------------

(c) VISTA E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 450-6100

9/05/95
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REF #

EPA ID /
AGENCY ID
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I

SPL

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
UITHIN l/2 TO 5 MILES

VERMONT RAILUAY
1 RAILUAY LANE

BURLINGTON

.92 mi.
Distance:
D i r e c t i o n : SW
V i s t a ID: 456239

BURLINGTON

Distance:
.86 mi.
D i r e c t i o n : SU
V i s t a ID: 3410010

NPL Status
Uaste # 0 :
Uaste # 1 :
Uaste # 2 :
S i t e S m r y Description:
EPA REMOVAL PA COMPLETED 7/89

.........................................
INDEPENDENT FOODS
S. CHAMPLAIN ST.

NPL Status
Uaste # 0 :
Uaste # 1 :
Uaste # 2 :
S i t e S m r y Description:
ONGOING GU MONITORING

------------------

FORMER KLINKOSTEIN PROPERTY

BURLINGTON

255-261 N UINOOSKI AVE

Distance:
.59 mi.
D i r e c t i o n : SU
V i s t a ID: 5075156

NPL Status
Uaste # 0 :
Uaste # 1 :
Uaste # 2 :
S i t e Surmary Description:
SITE BEING EVALUATED FOR DEVELOPMENT, CAP TO BE SU
BMITTED

.-------------------------ADVANTAGE AUTOMOTIVE
56 N UINWSKI AVE

951751

BURLINGTON

-60 mi.
Distance:
D i r e c t i o n : NU
V i s t a ID: 3412862

NPL Status
Uaste # 0 :
Uaste # 1 :
Uaste # 2 :

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619)450-6100

9/05/95
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AGENCY I D
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1

SPL

S I T E NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN l/2 TO 5 M I L E S

83

ADVANTAGE AUTOMOTIVE
56 N WINOOSKI AVE
...

BURLINGTON

Distance:
.60 m i .
D i r e c t i o n : NU
V i s t a ID: 3412862

S i t e Sumnary D e s c r i p t i o n :
DETERMINE DEGREE AND EXTENT OF CONTAMINATION

........................................................................................................................
BURLINGTON

ROSSETTI REAL ESTATE
175 LAKESIDE AVE

05401

1.36 m i .
Distance:
D i r e c t i o n : SW
V i s t a ID: 5250085

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
AWAITING MU SAMPLING AND S O I L GAS SURVEY REPORT

BURLINGTON

TAMARACK AUTOMOTIVE
27 SEARS LANE

05401

NPL S t a t u s
Waste # 0 :
Waste # I :
Waste # 2 :
S i t e Sunnary Description:
FURTHER DETERMINE DEGREE AND EXTENT OF CONTAMINATI
ON

HAZELETT STRIP CASTING
217 LAKESHORE DRIVE

Distance:
1.50 m i .
D i r e c t i o n : SW
V i s t a ID: 5250159

-------------. - - - - - - - - - COLCHESTER

Distance:
4.85 m i .
D i r e c t i o n : NU
V i s t a ID: 3394140

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sunnary Description:
LOU LEVEL METAL CONTAMINATION TO GW. SEMI-ANNUAL M
ONITORING

( c ) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n , Inc.,

1994

F o r more i n f o r m a t i o n c a l l :

(619) 450-6100

9/05/95
Page:
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EPA ID /
AGENCY ID
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I

SPL

SITE NAME AND ADDRESS

------ ------------ .................................................................................................

VERMONT RAILWAY
207 FLYNN AVE

-

FLYNN AVE

BURLINGTON
05401

NPL Status
Waste # 0 :
Waste # 1 :
Uaste # 2 :
S i t e S m r y Description:
DETERMINE DEGREE AND EXTENT OF CONTAMINATION

.................................................

,----

-------

BURLINGTON

MCGAFFREYS SUNOCO
98 NORTH AVE

Distance:
1.76 mi.
Direction: S
W
V i s t a ID: 5075034

Distance:
1.17 mi.
Direction: NU
V i s t a ID: 3411172

NPL Status
Uaste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
DETERMINE DEGREE AND EXTENT OF CONTAMINATION

................................................

,-----------

SKETCHLEY SERVICES I N C
1099 NORTH AVE

BURLINGTON
05401

Distance:
2.89 mi.
Direction: NU
V i s t a ID: 5250099

BURLINGTON

Distance:
3.33 mi.
Direction: NU
V i s t a ID: 3394588

NPL Status
Waste # 0 :
Uaste # 1 :
Waste#2 :
S i t e Sumnary Description:
ADD MU'S TO BE INSTALLED/ ALSO CHLORINATED COMPWN
DS

.........................................................
NORTH AVE MOBIL
1316 NORTH AVE

880248

NPL Status
Waste # 0 :
Uaste # 1 :
Waste # 2 :

(c) VISTA Envirormental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:
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EPAID/
AGENCY I D
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I

SPL

S I T E NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN l / 2 TO 5 M I L E S

BURLINGTON

NORTH AVE MOBIL
1316 NORTH AVE

3.33 m i .
Distance:
D i r e c t i o n : NU
V i s t a I D : 3394588

S i t e Sunnary D e s c r i p t i o n :
REMEDIATION CONTINUING.

........................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

F o r more i n f o r m a t i o n c a l l :

(619) 450-6100

9/05/95
Page:
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EPA ID /
AGENCY ID
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I

LUST

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
-----WITHIN 1/2 TO 5 MILES

21

MOBIL OIL CORP SS GKL
1801 WILLISTON RD
900632

Leak Cause

SOUTH BURLINGTON
05403

Distance:
2.56mi.
D i r e c t i o n : SE
V i s t a ID: 3395866

: UNAVAILABLE

........................................................................................................................
36

U-SAVE BEVERAGE
1302 WILLISTON ROAD
900496

Leak Cause
Leak Source
Remediation

SOUTH BURLINGTON
05403

Distance:
1.56 mi.
D i r e c t i o n : SE
V i s t a ID: 3412840

: UNAVAILABLE
: UNDERGROUND TANK
: SITE INVEST. COMPLETED

........................................................................................................................
WILLISTON ROAD MOBIL
1314 WILLISTON ROAD
Media Affected
Leak Cause
Leak Source
Remediation

SOUTH BURLINGTON
05403

Distance:
1.58 mi.
D i r e c t i o n : SE
V i s t a ID: 3412841

SOUTH BURLINGTON
05403

Distance:
1.06 mi.
Direction: SE
V i s t a ID: 3412832

: WATER AND LAND/SOIL/SAND
: UNAVAILABLE
: UNDERGROUND TANK
: SITE INVESTIGATION (SI)

.................................................
45

FORMER TEXACO
860 WILLISTON RD
911160

Leak Cause
Leak Source
Remediation

: UNAVAILABLE

: UNDERGROUND TANK
: SITE INVESTIGATION (SI)

........................................................................................................................
70

DON COBBrS QUALITY USED CARS
521 SHELBURNE RD.
900491

Leak Cause

BURLINGTON
05401

Distance:
1.90 mi.
Direction: SW
V i s t a ID: 3877821

: UNAVAILABLE

........................................................................................................................

I

(c) VISTA E n v i r o m n t a l Information,

Inc.,

1994

For more information c a l l :

(619) 450-6100

I

VISTA NATIONAL RADIUS PROFILE

9/05/95

VISTA Report #: 6/083105-001

Page:

I
MAP
REF #

EPAID/
AGENCY ID

49

I

LUST

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 112 TO 5 MILES

BURLINGTON
05401

CASELLA WASTE
175 LAKESIDE DR
Leak Cause

(c) VISTA E n v i r o m n t a l Information,

Distance:
1.36 mi.
D i r e c t i o n : SW
V i s t a ID: 3410665

: UNAVAILABLE

Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

I
MAP
REF #

EPAID/
AGENCY ID

50

1

SULF

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
WITHIN l / 2 TO 5 MILES

COLCHESTER
05446

RATHE BROTHERS LANDFILL
RATHE RD BOX 81
CHI70

F a c i l i t y Status
F a c i l i t y Status

2.75 mi.
Distance:
D i r e c t i o n : NE
V i s t a ID: 347316

: CLOSED
: CLOSED

........................................................................................................................
BURLINGTON HHU & TRANSFER STATION
339 PINE STREET
F a c i l i t y Type
F a c i l i t y Status

Distance:
.88 mi.
D i r e c t i o n : SU
V i s t a ID: 4949978

: TRANSFER STATION

: ACTIVE

........................................
CHITTENDEN SWM DISTRICT ENVIRONMENTA

BURLINGTON

339 PINE STREET
F a c i l i t y Type
F a c i l i t y Status

Distance:
.88 mi.
D i r e c t i o n : SU
V i s t a ID: 5360861

: SANITARY LANDFILL/LANDFILL
: ACTIVE

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

MAP
REF #

======

EPA ID /
AGENCY ID

SITE NAME AND ADDRESS

============ .................................................................................................
WITHIN 1 / 4 MILE

541

010-RESEARCH LAB

BURLINGTON

85 SOUTH PROSPECT STREET

05405

Distance:
.06 mi.
Direction: N
V i s t a ID: 3411387

Number o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
BURLINGTON

TAFT SCHOOL
14 SOUTH WILLIAMS STREE

05401

Distance:
.20 mi.
D i r e c t i o n : NU
V i s t a ID: 3412820

Number o f Underground Tanks: 1
Contents:FUEL OIL,

W I T H I N 1 / 4 TO 1 / 2 MILE

BURLINGTON

TRINITY COLLEGE, INC.
208 COLCHESTER AVE.

1788

05401

Distance:
-45 mi.
Direction: NE
V i s t a ID: 3410052

Number o f Underground Tanks: 3
Contents:FUEL OIL,

.......................................................................
MARVIN'S MARKET
221 COLCHESTER AVENUE

ESSEX

05451

Distance:
.46 mi.
D i r e c t i o n : NE
V i s t a ID: 3410053

Number o f Underground Tanks: 2
Contents:GASOLINE (UNSPECIFIED),

................................................................
MEDICAL CENTER HOSPITAL OF VERMONT
111 COLCHESTER AVENUE

BURLINGTON

05401

Distance:
-28 mi.
D i r e c t i o n : NE
V i s t a ID: 266470

Number o f Underground Tanks: 2
Contents:FUEL OIL,

......................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

( 6 1 9 ) 450-6100

MAP
REF #

EPAID/
AGENCY ID

SITE NAME AND ADDRESS

------ ------------ .................................................................................................

VERMONT HEALTH DEPARTMENT
115 COLCHESTER AVENUE

BURLINGTON

05401

Distance:
.28 mi.
D i r e c t i o n : NE
V i s t a ID: 3410049

Number o f Underground Tanks: 1
Contents:FUEL OIL,

...............................
64

,------------

PEARL STREET MOBIL
281 PEARL STREET

1490

BURLINGTON

05401

Distance:
-40 m i .
D i r e c t i o n : NU
V i s t a ID: 3411367

Number o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

........................................................................................................................
NET C.O. (4741-07)
266 MAIN STREET

BURLINGTON

05401

N h r o f Underground Tanks: 2
Contents:KEROSENE,FUEL OIL,

.------------------------------COLLEGE ST. CONGREGATIONAL CHURCH
265 COLLEGE STREET
Number o f Underground Tanks: 1
Contents:FUEL OIL,

CHAMPLAIN FARMS
219 MAIN STREET

567

Distance:
.39 mi.
Direction: S
W
V i s t a ID: 4200705

-------------BURLINGTON

05401

.43 mi.
Distance:
Direction: W
V i s t a ID: 3410063

-------------BURLINGTON

05401

.50 mi.
Distance:
D i r e c t i o n : SU
V i s t a ID: 3411033

Nunber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECI FIED),

.........................................................
80

EDMUNDS MIDDLE ELEMENTARY SCHOOL
160 SOUTH UNION STREET

772

BURLINGTON
05401

Distance:
.42 mi.
Direction: S
W
V i s t a ID: 3412697

Number of. Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

( 6 1 9 ) 450-6100

9/05/95
Page:

I
MAP
REF #

EPA ID /
AGENCY I D

53

UST s

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
UITXIN 1 / 2 TO 5 MILES

ESSEX

KEENAN RESIDENCE
1 MAPLEWOOD LANE

1222

05451

4.97 mi.
Distance:
Direction: E
V i s t a ID: 3411128

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

________________--_---------------------------------------------~.----------------------------------------------------

REED RESIDENCE
11 MAPLEWOOD LANE

1226

ESSEX
0545 1

Distance:
5.00mi.
Direction: E
V i s t a ID: 3411129

Nurrber o f Underground Tanks: 1
Contents:FUEL OIL,

..........................................................................................
LEARY RESIDENCE

ESSEX

2 UPLAND ROAD

05451

Distance:
4.85 mi.
D i r e c t i o n : NE
V i s t a ID: 3412699

Nunber o f Underground Tanks:
Contents:FUEL OIL,

.................................
SEIPLE RESIDENCE
15 UPLAND ROAD

ESSEX

05451

Distance:
4.90 mi.
D i r e c t i o n : NE
V i s t a ID: 3412700

Nunber o f Underground Tanks:
Contents:FUEL OIL,

BUSHEY'S MOBIL
1 MAIN STREET

ESSEX

05451

4.53 mi.
Distance:
D i r e c t i o n : NE
V i s t a ID: 3410908

Number o f Underground Tanks: 5
Contents:GASOLINE (UNSPECIFIED),USED OIL,

...............................................
SUNOCO GASOLINE STATION

ESSEX

30 MAIN STREET

0545 1

Distance:
4.64 mi.
D i r e c t i o n : NE
V i s t a ID: 3410937

Nunber o f Underground Tanks: 4
Contents:EASOLINE (UNSPECIFIED),

.....................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
'Page:

MAP
REF #

EPAIDI
AGENCY ID

SITE NAME AND ADDRESS

======

-------=====

.................................................................................................

54

WITHIN 1 / 2 TO 5 MILES

FIRST CONGREGATIONAL CHURCH
39 MAIN STREET

8785745

ESSEX
05451

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

............................................................

-----------ESSEX
0545 1

SUNOCO GASOLINE STATION
16 MAPLE STREET

4.66 mi.
Distance:
D i r e c t i o n : NE
V i s t a ID: 3410941

4.60 mi.
Distance:
Direction: NE
V i s t a ID: 3411122

Nunber o f Underground Tanks: 4
C0ntents:GASOLINE (UNSPECIFIED),DIESEL,

.............................................
AGWAY PETROLEUM CORPORATION
2 PARK STREET

ESSEX
0545 1

Nunber o f Underground Tanks: 6
C0ntents:GASOLINE (UNSPECIFIED),USED OIL,

5

BISSONETTE RESIDENCE
42 OLD COLCHESTER ROAD

1276

------*--.

Distance:
4.50mi.
Direction: NE
V i s t a ID: 3411340

------------ESSEX
05451

Distance:
4.67 mi.
Direction: NE
V i s t a ID: 3411238

Nunber of Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
6

KEENAN RESIDENCE
6 HILLCREST ROAD

1223

ESSEX
05451

Distance:
4.32 mi.
Direction: NE
V i s t a ID: 3410513

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
DURHAM RESIDENCE
11 WEST HILLCREST ROAD

ESSEX
05451

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

...................................

(c) VISTA E n v i r o m n t a l Information, Inc.,

1994

Distance:
4.30 mi.
Direction: NE
V i s t a ID: 3410514

--------

For more information c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

55

SITE NAME AND ADDRESS

------ ----------------------- .................................................................................................
WITHIN 1/2 TO 5 MILES

WILSON RESIDENCE
12 HILLCREST ROAD

1282

ESSEX

05451

Distance:
4.37 mi.
D i r e c t i o n : NE
V i s t a ID: 3410515

N h r o f Underground Tanks: 1
Contents:FUEL OIL,

.......................................................................................
6

CHAMPLAIN FARMS GULF
56 PEARL STREET

565

ESSEX

0545 1

Distance:
4.26 mi.
D i r e c t i o n : NE
V i s t a ID: 3411359

Number o f Underground Tanks: 4
Contents:GASOLINE (UNSPECIFIED) ,DIESEL,

........................................................................................................................
6

222

FAIRGROUNDS BEVERAGE

ESSEX

99 PEARL STREET

05451

Distance:
4.15 mi.
D i r e c t i o n : NE
V i s t a ID: 3411360

Number o f Underground Tanks: 5
Contents:GASOLINE (UNSPECIFIED),DIESEL,KEROSENE,

........................................................................................................................
6

DONALD L. HAMLIN CONSULTING ENGINEER
136 PEARL STREET

8783956

ESSEX

05451

Distance:
3.98 mi.
D i r e c t i o n : NE
V i s t a ID: 3411363

Number o f Underground Tanks: 2
Contents:DIESEL,GASOLlNE (UNSPECIFIED),

........................................................................................................................
R.J.

COLTON COMPANY, INC.

WILLISTON

20 SHUNPIKE ROAD
1941

05495

N b r o f Underground Tanks: 3
Contents:DIESEL,GASOLINE (UNSPECIFIED),USED

Distance:
4.00 mi.
D i r e c t i o n : SE
V i s t a ID: 3412405

OIL,

.................................................................................................................
STEADY RESIDENCE
12 SOUTH BROWNELL ROAD

2115

WILLISTON

05495

4.14 mi.
Distance:
D i r e c t i o n : SE
V i s t a ID: 4949800

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

.................................................................................................................

(c) VISTA Envirormental Information, Inc.,

1994

For more information c a l l :

( 6 1 9 ) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

56

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
UITHIN l / 2 TO 5 MILES

ORMOND BUSHEY & SONS, INC.
15 AVENUE A GRISWOLD PARK

10

8632432

WILLISTON
05495

Distance:
3.69 mi.
D i r e c t i o n : SE
V i s t a ID: 3409778

Nunber o f Underground Tanks: 2
Contents:DIESEL,USED OIL,

........................................................................................................................
10

VERMONT MACK, INC.
25 AVENUE A
1712

WILLISTON
05495

Distance:
3.66 mi.
Direction: SE
V i s t a ID: 3409779

Nunber o f Underground Tanks: 1
Contents:USED OIL,

........................................................................................................................
R.S.D.
LEASING, INC.
30 AVENUE B

UILLISTON
05495

Distance:
3.78 mi.
D i r e c t i o n : SE
V i s t a ID: 3409843

Nunber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),DIESEL,

............................................
S.T. GRISWOLD & CO., INC. PLANT
35 INDUSTRIAL AVENUE
521

Distance:
3.81 mi.
D i r e c t i o n : SE
V i s t a ID: 3410592

Nunber o f Underground Tanks: 1
Contents:DIESEL,
Nunber o f Underground Tanks: 1
Contents:GASOLINE (UNSPECIFIED),

...........................................................
11

CAROLINA FREIGHT CARRIERS V#7869
21 AVENUE C GRISWOLD IND. PARK
1028

W I LLISTON
05495

Distance:
3.71mi.
D i r e c t i o n : SE
V i s t a ID: 3410003

Nunber o f Underground Tanks: 2
Contents:DIESEL,

........................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

MAP
REF #

EPA ID /
AGENCY ID

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1 / 2 TO 5 MILES

ESSEX

CORNER GAS STORE
141 PEARL STREET

8799559

0545 1

Distance:
3.93 mi.
D i r e c t i o n : NE
V i s t a ID: 3411365

Nunber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

...................................................
12

BEGIN'S SUNOCO STATION
142 PEARL STREET

102

ESSEX

05451

Distance:
3.92 mi.
D i r e c t i o n : NE
V i s t a ID: 3411366

Nunber o f Underground Tanks: 4
Contents:GASOLINE (UNSPECIFIED),

........................................................................................................................
HAMEL RESIDENCE

ESSEX

4 WARNER AVENUE

05451

Nunber of Underground Tanks: 1
Contents:FUEL OIL,
Nmber o f Underground Tanks: 1
Contents:FUEL OIL,

..................................

Distance:
3.85 mi.
D i r e c t i o n : NE
V i s t a ID: 3412870

--------

CROWELL RESIDENCE

ESSEX

30 WARNER AVENUE

05451

Distance:
3.98 mi.
D i r e c t i o n : NE
V i s t a ID: 3412871

N h r o f Underground Tanks: 1
Contents:FUEL OIL,

.------VT STATE TREE NURSERY
1 1 1 WEST STREET

ESSEX JUNCTION

05452

Distance:
3.78 mi.
D i r e c t i o n : NE
V i s t a ID: 3412771

Nunber o f Underground Tanks: 1
C0ntents:GASOLINE (UNSPECIFIED),

(c) VISTA Environmental Information,

Inc.,

1994

For more information c a l l :

(619) 450-6100

MAP
REF #

EPA ID /
AGENCY ID

SITE NAME AND ADDRESS

------ ------------ .................................................................................................

GREEN MOUNTAIN NURSING HOME
1102 ETHAN ALLEN AVENUE

COLCHESTER
05446

Distance:
3.40 mi.
D i r e c t i o n : NE
V i s t a ID: 3410315

SOUTH BURLINGTON
05403

Distance:
2.92 mi.
D i r e c t i o n : SE
V i s t a ID: 3412846

SOUTH BURLINGTON
05403

Distance:
2.92 mi.
D i r e c t i o n : SE
V i s t a ID: 3412847

Number o f Underground Tanks: 1
Contents:FUEL OIL,

.......................................
RENT-A-WRECK
2071 WILLISTON ROAD
Number o f Underground Tanks: 1
Contents:GASOLINE (UNSPECIFIED),

PJ'S AUTO VILLAGE, INC.
2073 WILLISTON ROAD
Number o f Underground Tanks: 1
Contents:USED OIL,

.--------------------------------------------------------------------------------------------------------19

1150

....

..

RONALD IVERSON
335 VAN SICKLEN ROAD

SOUTH BURLINGTON
05403

Distance:
4.32 mi.
D i r e c t i o n : SE
V i s t a ID: 3412731

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
20

RED-HED SUPPLY, INC.
30 TROY AVENUE
1160

COLCHESTER
05446

Distance:
2.92 mi.
D i r e c t i o n : NE
V i s t a ID: 3412613

Number o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
VAOT COLCHESTER GARAGE
BARNES AVENUE ETHAN ALLEN

COLCHESTER
05446

Distance:
2.97 mi.
D i r e c t i o n : NE
V i s t a ID: 3613378

Nunber o f Underground Tanks: 1
Contents:DIESEL,

...................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA I D /
AGENCY I D

59

S I T E NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
WITHIN 1 / 2 TO 5 MILES

21

O8GKL DEMARTINO MOBIL STATION

SOUTH BURLINGTON
05403

1801 U l L L l S T O N ROAD
1094

Distance:
2.56 m i .
D i r e c t i o n : SE
V i s t a I D : 3395866

N u n b e r o f U n d e r g r o u n d Tanks: 3
C0ntents:GASOLINE
(UNSPECIFIED),

........................................................................................................................
A V l S RENT A CAR
1890 U I L L I S T O N ROAD

SOUTH BURLINGTON
05403

Distance:
2.72 m i .
D i r e c t i o n : SE
V i s t a ID: 3412845

N u n b e r o f U n d e r g r o u n d Tanks: 1
Contents:GASOLINE
(UNSPECI FIED),

...................................................................................................
AIRPORT TEXACO
1800 U I L L I S T O N ROAD

SOUTH BURLINGTON
05403

Distance:
2.52 m i .
D i r e c t i o n : SE
V i s t a ID: 3613634

SOUTH BURLINGTON
05403

Distance:
2.34 m i .
D i r e c t i o n : SE
V i s t a I D : 3409830

SOUTH BURLINGTON
05403

Distance:
2.34 m i .
D i r e c t i o n : SE
V i s t a ID: 3409831

SOUTH BURLINGTON
05403

2.27 m i .
Distance:
D i r e c t i o n : SE
V i s t a I D : 3409832

N u n b e r of U n d e r g r o u n d Tanks: 4
Contents:DIESEL,GASOLINE (UNSPECIFIED),

..........................................
BURLINGTON INTERNATIONAL FUEL
1160 AIRPORT DRIVE
N u h e r o f U n d e r g r o u n d Tanks:
C o n t e n t s : A V I A T I O N GAS,

1

..................................
MORTAIR RAMP
1160 AIRPORT DRIVE
N u n b e r o f U n d e r g r o u n d Tanks:
Contents:FUEL O I L ,

1

BURLINGTON INTERNATIONAL AIRPORT
1200 AIRPORT DRIVE

1604

N u h e r of U n d e r g r o u n d Tanks: 4
C o n t e n t s : A V I A T I O N GAS,
Number o f U n d e r g r o u n d Tanks: 3

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n , Inc.,

1994

For more i n f o r m a t i o n c a l l :

( 6 1 9 ) 450-6100

VISTA NATIONAL RADIUS PROFILE

9/05/95

VISTA Report #: 61083105-001

MAP
REF #

EPAID/
AGENCY ID

Page:

60

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1/2 TO 5 MILES

SOUTH BURLINGTON
05403

BURLINGTON INTERNATIONAL AIRPORT
1200 AIRPORT DRIVE

Contents:OIESEL,GASOLINE

Distance:
2.27 mi.
Direction: SE
V i s t a ID: 3409832

(UNSPECI FIED),

------------------------------------------------------------------------------------------*-----------------------------

SOUTH BURLINGTON
05403

NET GARAGE (4741-04)
800 HINESBURG ROAD
901

Distance:
3.03 mi.
Direction: SE
V i s t a ID: 4200592

Number of Underground Tanks: 1
Contents:GASOLINE (UNSPECIFIED),

................................................................................................
CUMBERLAND FARMS, INC. #4028
146 COLLEGE PARKWAY

COLCHESTER
05446

Distance:
2.44 mi.
Direction: NE
V i s t a ID: 3410062

UINOOSKI
05404

Distance:
1.97 mi.
Direction: NE
V i s t a ID: 5360830

SOUTH BURLINGTON
05403

Distance:
3.74 mi.
Direction: SE
V i s t a ID: 4286972

WINOOSKI
05404

Distance:
1.64 mi.
Direction: NE
V i s t a ID: 3393421

Nunber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

....................................
UINOOSKI STREET DEPARTMENT
200 GILBROOK ROAD

Number o f Underground Tanks: 4
Contents:GASOLINE (UNSPECIFIED),DIESEL,USED

RESIDENCE
1480 DORSET STREET
2240

OIL,

Number o f Underground Tanks: 1
Contents:FUEL OIL,

.....................................................................
33

08GJF ROLLINS MOBIL STATION
298 EAST ALLEN STREET
1089

N h r o f Underground Tanks: 4
Contents:GASOLINE (UNSPECIFIED),

........................................................................................................................

(c) VISTA Envirorunental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

VISTA NATIONAL RADIUS PROFILE

9/05/95

VISTA Report #: 6f083105-001

MAP
REF #

EPA ID /
AGENCY ID

Page:

61

SITE NAME AND ADDRESS

------ ------------ .................................................................................................

CLARA B. SEGUIN
299 EAST ALLEN STREET
2059

UINOOSKI
05404

Distance:
1.65 mi.
D i r e c t i o n : NE
V i s t a ID: 3613360

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
UINOOSKI EXXDN
280 EAST ALLEN STREET

UINOOSKI
05404

Distance:
1.61 mi.
D i r e c t i o n : NE
V i s t a ID: 4949782

SOUTH BURLINGTON
05403

Distance:
4.61 mi.
D i r e c t i o n : SE
V i s t a ID: 3410250

SOUTH BURLINGTON
05403

Distance:
1.14 mi.
Direction: E
V i s t a ID: 3411408

SOUTH BURLINGTON
05403

Distance:
1.14 mi.
D i r e c t i o n : SE
V i s t a ID: 3410245

COLCHESTER
05446

Distance:
1.63 mi.
D i r e c t i o n : SE
V i s t a ID: 3410530

Number o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

......................................

NORTHEASTERN FAMILY INSTITUTE
1925 DORSET STREET
Nunber o f Underground Tanks: 2
Contents:FUEL OIL,

......................................

SOUTH BURLINGTON STREET DEPARTME
500 PATCHEN ROAD
Nunber o f Underground Tanks: 2
Contents:GASOLINE (UNSPECIFIED) ,DIESEL,

..............................................
MERLIN INC. DBA HOWARD JOHNSON'S
1 DORSET STREET
Nunber o f Underground Tanks: 2
Contents:FUEL OIL,

......................................
LEU'S CORNER STORE
1 HINESBURG ROAD

Nunber o f Underground Tanks: 4
Contents:GASOLINE (UNSPECIFIED),

(c) VISTA Environmental Information,

Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

62

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
UITHIN 1/2 TO 5 MILES

UILLISTON ROAD SUNOCO
1143 UILLISTON ROAD

SOUTH BURLINGTON
05403

Distance:
1.27 mi.
D i r e c t i o n : SE
V i s t a ID: 3412836

SOUTH BURLINGTON
05403

1.35mi.
Distance:
D i r e c t i o n : SE
V i s t a ID: 3412837

SWTH BURLINGTON
05403

Distance:
1.41 mi.
Direction: SE
V i s t a ID: 3412839

Nunber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

....................................
DOLAN VARIETY/DELI
1160-1166 UILLISTON ROAD

Nmber o f Underground Tanks: 5
Contents:GASOLINE (UNSPECIFIED),DIESEL,
,-----------------------------------------

36

WILLISTON ROAD CITGO
1241 UILLISTON ROAD
1962

Nunber o f Underground Tanks: 4
Contents:GASOLINE (UNSPECIFIED) ,DIESEL,

........................................................................................................................
36

U-SAVE BEVERAGE
1302 UILLISTON ROAD
223

SOUTH BURLINGTON
05403

Distance:
1.56 mi.
Direction: SE
V i s t a ID: 3412840

Nlmber o f Underground Tanks: 6
Contents:GASOLINE (UNSPECIFIED),

........................................................................................................................
UILLISTON ROAD MOBIL
1314 UILLISTON ROAD

SOUTH BURLINGTON
05403

Distance:
1.58 mi.
Direction: SE
V i s t a ID: 3412841

SOUTH BURLINGTON
05403

Distance:
1.61 mi.
D i r e c t i o n : SE
V i s t a ID: 3412842

Nurrber of Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

....................................
GRACEY'S MARKET
1333 UILLISTON ROAD
551

Nunber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

(c) VISTA Environnental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

63

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN l / 2 TO 5 MILES

SOUTH BURLINGTON
05403

INTERSTATE SHELL
1055 WILLISTON ROAD

386

Distance:
1.14 mi.
Direction: SE
V i s t a ID: 4950135

Nunber o f Underground Tanks: 5
Contents:GASOLINE (UNSPECIFIED),DIESEL,

........................................................................................................................
36

UNIVERSITY TEXACO
1118 WILLISTON ROAD
563

1133

COLCHESTER
05446

Distance:
2.57 mi.
D i r e c t i o n : NE
V i s t a ID: 77072

COLCHESTER
05446

Distance:
2.58 mi.
D i r e c t i o n : NE
V i s t a ID: 3410544

Number of Underground Tanks: 1
Contents:GASOLINE (UNSPECIFIED),

J 8 B LEASING, INC.
51 HERCULES DRIVE

37

Distance:
1.23 mi.
D i r e c t i o n : SE
V i s t a ID: 4950136

N h r o f Underground Tanks: 4
C0ntents:GASOLINE (UNSPECIFIED),DIESEL,

CHAMPLAIN CABLE CORPORATION
12 HERCULES DR
1408

SOUTH BURLINGTON
05403

Nunber o f Underground Tanks: 2
Contents:DIESEL,USED OIL,

--*---------------------------------------------------------------------------------------------------------------------

37

ROADWAY EXPRESS, INC.
58 HERCULES DRIVE
6550667

COLCHESTER
05446

Distance:
2.59 mi.
D i r e c t i o n : NE
V i s t a ID: 3410545

Nunber o f Underground Tanks: 1
Contents:DIESEL,

........................................................................................................................
UESCO, INC.
32 SAN REMO DRIVE

SOUTH BURLINGTON
05403

Distance:
1.58 mi.
D i r e c t i o n : SE
V i s t a ID: 3395592

Number o f Underground Tanks: 2
Contents:FUEL OIL,GASOLINE (UNSPECIFIED),

......................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

tADlUS PROFILE

MAP
REF #

======

EPAID/
AGENCY I D

------------

S I T E NAME AND ADDRESS

.................................................................................................
WITHIN

L I L Y TRUCK LEASING CORPORATION

SOUTH BURLINGTON

36 SAN REMO DRIVE

05403

ALCO EQUIPMENT,
350 DORSET ST.

Distance:
1.61 mi.
D i r e c t i o n : SE
V i s t a I D : 3395593

1

Number of U n d e r g r o u n d Tanks:

8640112

l/2 TO 5 M I L E S

S W T H BURLINGTON

INC.

05403

1.59 m i .
Distance:
D i r e c t i o n : SE
V i s t a I D : 3410247

1

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

--------------------*----------------------------------------------------------------

CHAMPLAIN O I L CO.,

S W T H BURLINGTON

INC. WAREHOUSE

05403

354 DORSET STREET
769

1.61mi.
Distance:
D i r e c t i o n : SE
V i s t a ID: 3410248

Number o f U n d e r g r o u n d Tanks: 3
Contents:GASOLINE
(UNSPECIFIED),DIESEL,

.............................................................................................
SOUTH BURLINGTON

MUNSON EARTH MOVING CORP.
366 DORSET STREET

8636391

05403

Distance:
1.69 mi.
D i r e c t i o n : SE
V i s t a I D : 3410249

N h r of U n d e r g r o u n d Tanks: 6
C0ntents:GASOLINE
(UNSPECIFIED) ,DIESEL,

................................................................

SOUTH BURLINGTON

P I Z Z A G A L L I CONSTRUCTION WAREHOUSE
72 SAN REMO DRIVE

1826

U m b e r of U n d e r g r o u n d T a n k s : 3
Contents:DIESEL,GASOLINE (UNSPECI FIED),USED

05403

Distance:
1.73 m i .
D i r e c t i o n : SE
V i s t a I D : 3412452

OIL,

--------------------------------*-----------------------------------------------------------

POOL WORLD INC.

COLCHESTER

66 OAK CIRCLE

05446

Number o f U n d e r g r o u n d Tanks:
Contents:DIESEL,

3.00 mi.
Distance:
D i r e c t i o n : NE
V i s t a ID: 3411227

I

.....................................

(c) VISTA E n v i r o m n t a l I n f o r m a t i o n ,

Inc.,

1994

For more information c a l l :

(619) 450-6100

MAP
REF #

EPA ID /
AGENCY ID

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
---em-------

WITHIN 1 / 2 TO 5 MILES

AMES DEPARTMENT STORE #2254
155 DORSET STREET UNIVE

6580660

BURLINGTON

05401

1.28 mi.
Distance:
D i r e c t i o n : SE
V i s t a ID: 5360822

Nunber o f Underground Tanks: 1
Contents:USED OIL,

........................................................................................................................
WINOOSKI

WIGGINS CONCRETE PROD. INC.
2 EAST STREET

6553747

05404

Distance:
1.34 mi.
D i r e c t i o n : NE
V i s t a ID: 3410267

Number o f Underground Tanks: 1
Contents:GASOLINE (UNSPECIFIED),

.........................................................................................
NEMAZEE RESIDENCE
SWIFT ESTATES, 213 MEAD

SOUTH BURLINGTON

05403

Distance:
2.78 mi.
D i r e c t i o n : SE
V i s t a ID: 3412529

Number o f Underground Tanks: 1
Contents:FUEL OIL,

.--------------------------------

08GBY SPILLANE MOBIL STATION
811 WILLISTON ROAD

SWTH BURLINGTON

05403

Distance:
1.05 mi.
Direction: SE
V i s t a ID: 3395854

Nunber of Underground Tanks: 4
Contents:USED OIL,GASOLINE
(UNSPECIFIED),

................................................
K & L QUICK STOP
357 MAIN STREET

WINOOSKI

05404

Distance:
1.74 mi.
Direction: NE
V i s t a ID: 3411058

Number o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

......................................
GO GO GAS

WINOOSKI

401 MAIN STREET

05404

Distance:
1.84 mi.
Direction: NE
V i s t a ID: 3613460

Number o f Underground Tanks: 3
C0ntents:GASOLINE (UNSPECIFIED),

.....................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

( 6 1 9 ) 450-6100

9/05/95
'Page:

MAP
REF #

EPA ID /
AGENCY ID

66

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
WITHIN 1/2 TO 5 MiLES

BURLINGTON
05401

S. D. IRELAND CONCRETE
100 GROVE STREET

.93 mi.
Distance:
D i r e c t i o n : NE
V i s t a ID: 3410469

Nunber o f Underground Tanks: 2
Contents:DIESEL,FUEL OIL,

.....................................................................................................
48

UNITED STATES POSTAL OFFICE
275 MALLETTS BAY AVENUE

6551376

COLCHESTER
05446

Distance:
1.23 mi.
D i r e c t i o n : NE
V i s t a ID: 3410743

Number o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
LAKESHORE VARIETY
318 MALLETS BAY AVENUE

8783950

COLCHESTER
05446

Distance:
1.20 mi.
Direction: NE
V i s t a ID: 3410744

COLCHESTER
05446

Distance:
1.18 mi.
D i r e c t i o n : NE
V i s t a ID: 3410745

Nunber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

............................................................
BAYSIDE QUICK STOP
336 MALLETTS BAY AVENUE

Nunber o f Underground Tanks: 5
Contents:GASOLINE (UNSPECIFIED),DIESEL,KEROSENE,

...................................................................
Distance:
1.36 mi.
D i r e c t ion: NE
V i s t a ID: 3412461

OUR LADY OF PROVIDENCE
47 UEST SPRING ST.
Nunber o f Underground Tanks:
Contents:FUEL OIL,

Distance:
I.53 mi.
D i r e c t i o n : NE
V i s t a ID: 4200703

MCLAUGHLIN'S REPAIR AUTO
262 MAIN STREET

6559710

Nunber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

..........................................................

(c) VISTA Envirormental Information, Inc.,

1994

For more information c a l l : ( 6 1 9 ) 450-6100

9/05/95
Page:

MAP
REF #

EPAID/
AGENCY I D

67

S I T E NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
WITHIN 1/2 TO 5 M I L E S

FAST STOP/DUFRESNEIS
147 MAIN STREET

6552590

1.34 m i .
Distance:
D i r e c t i o n : NE
V i s t a ID: 4949932

GULF

N h r o f U n d e r g r o u n d Tanks: 2
Contents:GASOLINE
(UNSPECI FIED),

........................................................................................................................
49

BEHIND BUTURLA RESIDENCE
12 GOVERNORS LANE

9852687

SHELBURNE
05482

Distance:
4.85 m i .
Direction: S
V i s t a ID: 3410476

1

N h r o f U n d e r g r o u n d Tanks:
C o n t e n t s : F U E L OIL,

........................................................................................................................
SERVICES APARTMENT 1
55 WILLIAMS ROAD

6587964

COLCHESTER
05446

Distance:
4.56 m i .
Direction: N
V i s t a ID: 3412819

COLCHESTER
05446

Distance:
4.94 m i .
Direction: N
V i s t a I D : 3409747

BURLINGTON
05401

Distance:
-82 mi.
Direction: N
V i s t a ID: 3410600

BURLINGTON
05401

Distance:
.73 m i .
Direction: N
V i s t a ID: 3412294

Number of U n d e r g r o u n d Tanks: 1
Contents:FUEL OIL,

.....................................................
P I E R 10, INC.
308 1 / 2 LAKESHORE DRIVE

Number of U n d e r g r o u n d Tanks: 1
C0ntents:GASOLINE
(UNSPECIFIED),

..............................................
CHARLEBOIS GARAGE
29 INTERVALE ROAD
N h r o f U n d e r g r o u n d Tanks: 2
Contents:GASOLINE
(UNSPECIFIED),DIESEL,

..............................................
CUMBERLAND FARMS, INC. #4019
454 RIVERSIDE AVENUE
Number o f U n d e r g r o u n d Tanks: 3
C0ntents:GASOLINE
(UNSPECIFIED),

......................................

(c) VISTA E n v i r o r u n e n t a l I n f o r m a t i o n , Inc.,

1994

F o r more i n f o r m a t i o n c a l l :

( 6 1 9 ) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

68

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1/2 TO 5 MILES

SWTH BURLINGTON

PERSONAL RESIDENCE
25 PHEASANT WAY

05403

3.43 mi.
Distance:
Direction: S
V i s t a ID: 3411270

Nmber o f Underground Tanks:
Contents:FUEL OIL,

..............................

BURLINGTON COUNTRY CLUB MAINT. BLDG
568 SOUTH PROSPECT STREET

1509

BURLINGTON

05401

Distance:
.90 mi.
Direction: S
V i s t a ID: 3411388

Nurnber o f Underground Tanks: 1
Contents:GASOLINE (UNSPECI FIED),

,---------------------------------------------------

60

SAXBY RESIDENCE
138 UOODBINE ROAD

9852754

SHELBURNE

05482

Distance:
4.46 mi.
Direction: S
V i s t a ID: 3412783

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
TOWN OF COLCHESTER MAINTENANCE
176 BLAKELY ROAD

COLCHESTER

05446

Distance:
4.01 mi.
Direction: N
V i s t a ID: 3409861

Nunber o f Underground Tanks: 2
(UNSPECIFIED),

Contents:DIESEL,GASOLINE

.......................................................................................................
DATILLIOIS SUNOCO
794 SHELBURNE ROAD

SOUTH BURLINGTON

05403

2.32 mi.
Distance:
Direction: SW
V i s t a ID: 3395540

Number o f Underground Tanks: 2
Contents:GASOLINE (UNSPECIFIED),

...................................

CHITTENDEN CORRECTIONAL CENTER

SOUTH BURLINGTON

7 FARRELL STREET

05403

Distance:
2.18 mi.
Direction: S
V i s t a ID: 3410357

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

MAP
REF #

======

EPA I D /
AGENCY I D

------------

S I T E NAME AND ADDRESS

.................................................................................................
WITHIN

l/2 TO 5 M I L E S

SOUTH BURLINGTON

BOURNE'S SERVICECENTER
760 SHELBURNE ROAD

1360

05403

2.25 m i .
Distance:
D i r e c t i o n : SW
V i s t a I D : 3412387

N u n b e r o f U n d e r g r o u n d Tanks: 4
Contents:GASOLINE
(UNSPECIFIED),DIESEL,

........................................................................................................................
SHELBURNE ROAD GULF

SOUTH BURLINGTON

793 SHELBURNE ROAD

05403

Distance:
2.32 m i .
D i r e c t i o n : SW
V i s t a I D : 3412388

N u n b e r o f U n d e r g r o u n d Tanks: 3
Contents:GASOLINE
(UNSPECIFIED),

...........................................
VERMONT GAS SYSTEMS, INC.
85 SWIFT STREET

SOUTH BURLINGTON

05403

Distance:
2.23 m i .
Direction: S
V i s t a ID: 3412528

N u n b e r o f U n d e r g r o u n d Tanks: 1
Contents:GASOLINE
(UNSPECIFIED),

.......................................
H.P.

HOOD, INC.

BURLINGTON

187 SO. WINOOSKI AVE.

05402

Distance:
.53 m i .
D i r e c t i o n : SU
V i s t a ID:
199411

2

Number o f U n d e r g r o u n d Tanks:
Contents:DIESEL,

...................................
ROTARY GULF

BURLINGTON

82 SHELBURNE ROAD

05401

Distance:
1.07 m i .
D i r e c t i o n : SU
V i s t a I D : 3412379

N u n b e r o f U n d e r g r o u n d Tanks: 4
Contents:GASOLINE
(UNSPECIFIED),

......................................
ROTARY MART
103 SHELBURNE ROAD

BURLINGTON

05401

Distance:
1.12 m i .
D i r e c t i o n : SW
V i s t a ID: 3412380

Number o f U n d e r g r o u n d Tanks: 3
C0ntents:GASOLINE
(UNSPECIFIED),

......................................

(c) VISTA E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

70

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
.................................................................................................
WITHIN 1/2 TO 5 HILES

RALPH'S FOREIGN AUTO
616 SOUTH WILLARD STREET
8649630

BURLINGTON
05401

Distance:
1.02 mi.
D i r e c t i o n : SU
V i s t a ID: 3901056

Nunber o f Underground Tanks: 5
Contents:GASOLINE (UNSPECIFIED),USED OIL,

,-----------------------------------------------------------------------------------------------------------------

MAINTENANCE BUILDING/PHYSICAL PLANT
287 SHELBURNE ROAD

BURLINGTON
05401

Distance:
1.44 mi.
D i r e c t i o n : SU
V i s t a ID: 3412383

BURLINGTON
05401

Distance:
1.50 mi.
Direction: SU
V i s t a ID: 3412384

Number o f Underground Tanks: 1
Contents:FUEL OIL,

.......................................
CHAMPLAIN FARMS
315 SHELBURNE ROAD

Number o f Underground Tanks: 4
Contents:GASOLINE (UNSPECIFIED),DIESEL,

............................................
KAIGLE'S
210 SHELBURNE ROAD

Distance:
1.31mi.
Direction: S
W
V i s t a ID: 3613583

Nunber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),
,---------------------------------------

RIVERSIDE AVENUE DUMP
RIVERSIDE AVENUE
587

BURLINGTON
05401

Distance:
-94 mi.
D i r e c t i o n : NU
V i s t a ID: 355435

Number o f Underground Tanks: 5

Contents:KEROSENE,DIESEL,GASOLINE

(UNSPECIFIED),

.....................................................................................
70

KAIGLEIS CITGO
510 SHELBURNE ROAD
1341

BURLINGTON
05401

Distance:
1.87 mi.
D i r e c t i o n : SU
V i s t a ID: 3412385

Number o f Underground Tanks: 4
Contents:GASOLINE (UNSPECIFIED),DIESEL,

........................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

71

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
UITHIN l / 2 TO 5 MILES

SOUTH BURLINGTON CHRYSLER PLYM
1095 SHELBURNE RD
711

SOUTH BURLINGTON
05403

Distance:
2.72 mi.
Direction: S
W
V i s t a ID: 387823

Number o f Underground Tanks: 1
Contents:GASOLINE (UNSPECIFIED),

--------------------------------------------*------------*--------*--*--------------------------------------------------

SOUTH BURLINGTON
05403

ORCHARD SCHOOL
2 BALDWIN AVENUE
629

Distance:
2.72 mi.
Direction: S
V i s t a ID: 3409854

Nwnber o f Underground Tanks: 1
Contents:FUEL OIL,

...........................................................................................
SIMON'S STORE
974 SHELBURNE ROAD

SOUTH BURLINGTON
05403

Distance:
2.49 mi.
D i r e c t i o n : SU
V i s t a ID: 3412390

SOUTH BURLINGTON
05403

Distance:
2.49 mi.
Direction: S
W
V i s t a ID: 3412391

SOUTH BURLINGTON
05403

Distance:
2.61 mi.
D i r e c t i o n : SU
V i s t a ID: 3412392

SOUTH BURLINGTON
05403

Distance:
3.27 mi.
Direction: SU
V i s t a ID: 176455

Nunber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

......................................
MOBIL SHORT STOP NORTH
977 SHELBURNE ROAD

Number o f Underground Tanks: 4
Contents:GASOLINE (UNSPECIFIED),DIESEL,

..............................................
CHAMPLAIN FARMS TEXACO
1041 SHELBURNE ROAD
Nwnber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

......................................
GOSS DODGE, INC.
1485 SHELBURNE ROAD

Nwnber o f Underground Tanks: I
C0ntents:GASOLINE (UNSPECIFIED),

......................................

(c) VISTA Environmental Information,

Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

72

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1 / 2 TO 5 MILES

SOUTH BURLINGTON
05403

WILLIE RACINEIS, INC.
1650 SHELBURNE ROAD

Distance:
3.49 mi.
D i r e c t i o n : SW
V i s t a ID: 345162

Nunber of Underground Tanks: 2
Contents:USED OIL,GASOLINE (UNSPECIFIED),

.....................................................................................................
72

OVERLAKE DIST.
30 GREEN MT. DR.

8640301

SOUTH BURLINGTON
05403

Distance:
3.34 mi.
Direction: S
V i s t a ID: 3410444

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
GMP CORPORATE HEADQUARTERS
25 GREEN MOUNTAIN DRIVE

510

SOUTH BURLINGTON
05403

Distance:
3.37 mi.
Direction: S
V i s t a ID: 3900391

SOUTH BURLINGTON
05403

3.36 mi.
Distance:
Direction: S
W
V i s t a ID: 4950056

SOUTH BURLINGTON
05403

Distance:
3.89 mi.
Direction: S
V i s t a ID: 3412397

SOUTH BURLINGTON
05403

Distance:
3.93 mi.
Dir e c t ion: S
W
V i s t a ID: 3412399

Nunber o f Underground Tanks:
Contents:DIESEL,

...................................................
HERITAGE TOYOTA
1600 SHELBURNE ROAD

Nunber o f Underground Tanks:
Contents:USED OIL,LUBE OIL,

................................
MOBIL SHORT STOP SOUTH
1830 SHELBURNE ROAD

1117

Nunber o f Underground Tanks: 5
Contents:GASOLINE (UNSPECIFIED),DIESEL,KEROSENE,

COLONIAL DELI MART
1855 SHELBURNE ROAD

224

Number o f Underground Tanks: 5
Contents:GASOLINE (UNSPECIFIED),DIESEL,KEROSENE,

..........................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6700

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

73

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1/2 TO 5 MILES

THOMAS HIRCHAK CO, THE ANTIQUE C
1972 SHELBURNE ROAD
1791

SHELBURNE
05482

Distance:
4.05 mi.
Direction: S
V i s t a ID: 3412401

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
RICE LUMBER CO., INC.
2035 SHELBURNE ROAD
8620723

SHELBURNE
05482

Distance:
4.12 mi.
D i r e c t i o n : SW
V i s t a ID: 3613586

SHELBURNE
05482

Distance:
4.12 mi.
D i r e c t i o n : SW
V i s t a ID: 3613587

SOUTH BURLINGTON
05403

Distance:
3.88 mi.
Direction: S
V i s t a ID: 3900474

SOUTH BURLINGTON
05403

Distance:
3.90 mi.
D i r e c t i o n : SW
V i s t a ID: 5360904

SOUTH BURLINGTON
05403

Distance:
2.77 mi.
D i r e c t i o n : SW
V i s t a ID: 3412393

Number o f Underground Tanks: 2
Contents:GASOLINE (UNSPECIFIED),DIESEL,

........................................................................
HARBOUR INDUSTRIES, INC.
2075 SHELBURNE ROAD
Nunber o f Underground Tanks: I
Contents:MISC. CHEMICAL,

..................................
L.E. FARRELL CO.,
20 KAREN DRIVE

INC.,

PEPS1 COLA

Nunber o f Underground Tanks: 4
Contents:USED OIL,GASOLINE (UNSPECIFIED),DIESEL,

....................................................
MOUNTAINVIEW MITSUBISHI
1835 SHELBURNE ROAD
Nunber o f Underground Tanks: 2
Contents:USED OIL,LUBE OIL,

.................................
SPILLANE'S SERVICENTER
1116 SHELBURNE ROAD

Number o f Underground Tanks: 4
Contents:GASOLlNE (UNSPECIFIED),DIESEL,

...........................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPAID/
AGENCY I D

74

S I T E NAME AND ADDRESS

-----.................................................................................................
------ ------------ .................................................................................................
WITHIN 1/2 TO 5 MILES

75

VERMONT TRANSIT CO., INC. GARAGE
343 NORTH UINOOSKI AVENUE

1322

N u n b e r o f U n d e r g r o u n d Tanks:
Contents:DIESEL,

BURLINGTON

05401

Distance:
-83 m i .
D i r e c t i o n : NU
V i s t a ID: 3395882

1

........................................................................................................................
.93 mi.
Distance:
D i r e c t i o n : NU
V i s t a I D : 3409810

AUTOMOTIVE UNLIMITED
28 ARCHIBALD STREET
N u n b e r o f U n d e r g r o u n d Tanks: 3
Contents:GASOLINE
(UNSPECIFIED),
,----------------------------------

TAYLOR RESIDENCE
16 OAK H I L L RD.

SHELBURNE

05482

Distance:
4.17 m i .
Direction: S
V i s t a ID: 3411228

1

N u n b e r o f U n d e r g r o u n d Tanks:
Contents:FUEL O I L ,

--------------

...................................
SHEARER CHEVROLET CO I N C
1675 SHELBURNE RD

SOUTH BURLINGTON

05403

3.55 m i .
Distance:
D i r e c t i o n : SW
V i s t a I D : 376116

N u n b e r o f U n d e r g r o u n d Tanks: 1
Contents:GASOLINE
(UNSPECIFIED),

FARRELL DISTRIBUTING CORPORATION

SOUTH BURLINGTON

5 HOLMES ROAD

05403

N h r of U n d e r g r o u n d Tanks: 4
Contents:GASOLINE
(UNSPECIFIED),DIESEL,USED

Distance:
3.12 m i .
D i r e c t i o n : SU
V i s t a ID:
149058

OIL,

,--------------------------------------------------------------------------

78

SUIFTIND INDUSRIES PACKING COMPANY
15 HOLMES ROAD

8646848

N u n b e r of U n d e r g r o u n d T a n k s :
Contents:FUEL O I L ,

SOUTH BURLINGTON

05403

Distance:
3.14 m i .
D i r e c t i o n : SW
V i s t a ID: 3410516

1

........................................................................................................................

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPAID/
AGENCY ID

75

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
UITHIN 1 / 2 TO 5 MILES

-

SOUTH BURLINGTON

FASSETTS INC.
BWYEA
1805 SHELBURNE ROAD

1927

05403

3.82 mi.
Distance:
D i r e c t i o n : SU
V i s t a ID: 3412396

Nunber of Underground Tanks: 1
Contents:GASOLINE (UNSPECIFIED),

........................................................................................................................
FANNY ALLEN HOSPITAL
101 COLLEGE PARKWAY

BURLINGTON

05401

.75 mi.
Distance:
Direction: U
V i s t a ID: 148574

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,
,------------------------------

GREEN MOUNTAIN POWER BUILDING
1 MAIN STREET

BURLINGTON

05401

Distance:
-91 mi.
D i r e c t i o n : SU
V i s t a ID: 3394335

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

...................................
VERMONT NATIONAL BANK
150 BANK STREET

BURLINGTON

05401

Distance:
.64 mi.
Direction: U
V i s t a ID: 3409880

Number o f Underground Tanks: 1
Contents:FUEL OIL,

SPILLANE'S SERVICENTER
125 BATTERY STREET

BURLINGTON

05401

Nunber o f Underground Tanks: 4
Contents:GASOLINE (UNSPECIFIED),USED

...........................................
SANEL AUTO PARTS, INC.
131 BATTERY STREET

Distance:
.88 mi.
Direction: W
V i s t a ID: 3409987

OIL,

BURLINGTON

05401

.89 mi.
Distance:
Direction: U
V i s t a ID: 3409988

Number o f Underground Tanks:
Contents:FUEL OIL,

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

( 6 1 9 ) 450-6100

9/05/95
Page:

MAP
REF #

EPAID/
AGENCY ID

76

SITE NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN l/2 TO 5 MILES

TINA'S FABRICS
21 CHURCH STREET

1256

BURLINGTON

05401

-62 mi.
Distance:
D i r e c t i o n : NU
V i s t a ID: 3410027

Number o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
BANK OF VERMONT CORPORATION

BURLINGTON

80 ST. PAUL STREET

05401

-65 mi.
Distance:
Direction: U
V i s t a ID: 3412503

Number o f Underground Tanks: 1
Contents:FUEL OIL,

..................................
HANDY'S TEXACO
75 SOUTH UINOOSKI AVENUE

BURLINGTON

05401

N h r o f Underground Tanks: 6
Contents:GASOLINE (UNSPECIFIED),DIESEL,USED

....................................................

1939

Distance:
.51 mi.
Direction: U
V i s t a ID: 3412863

OIL,

CITY OF BURLINGTON POLICE

BURLINGTON

82 SOUTH UINWSKI AVENUE

05401

Distance:
.50 mi.
Direction: U
V i s t a ID: 3412864

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

BURLINGTON FIRE DEPARTMENT
136 SOUTH UINOOSKI AVEN

BURLINGTON

05401

-51 mi.
Distance:
D i r e c t i o n : SU
V i s t a ID: 3412865

Number o f Underground Tanks: 1
Contents:FUEL OIL,

..................................
DOWNTOWN QUICK STOP
93 SOUTH UINOOSKI AVENUE

BURLINGTON

05401

Distance:
.51 mi.
Direction: U
V i s t a ID: 5093019

Number o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

......................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
'Page:

MAP
REF #

EPA ID /
AGENCY ID

77

SITE NAME AND ADDRESS

UITHIN 1/2 TO 5 MILES

82

BURLINGTON
05401

VERMONT RAILWAY I N C
ONE RAILUAY LN
6582550

Distance:
.92 mi.
D i r e c t i o n : SU
V i s t a ID: 456239

Nunber o f Underground Tanks: 3
Contents:FUEL OIL,GASOLINE (UNSPECIFIED),

........................................................................................................................
BURLINGTON PUBLIC WORKS DEPARTMENT
339 PINE STREET
Number o f Underground Tanks: 5
Contents:GASDLINE (UNSPECIFIED),DIESEL,FUEL

BURLINGTON
05401

Distance:
.88 mi.
D i r e c t i o n : SU
V i s t a ID: 3411310

OIL,USED OIL,

......................................................................................................
82

EAGLE'S CLUB
194 ST. PAUL STREET
1438

BURLINGTON
05401

Distance:
-68 mi.
D i r e c t i o n : SU
V i s t a ID: 3412504

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
82

DUNCAN'S AUTO SERVICES
291 ST. PAUL STREET
8649477

BURLINGTON
05401

Distance:
-76 mi.
D i r e c t i o n : SU
V i s t a ID: 3412505

Nunber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),USED OIL,

........................................................................................................................
KILBURN AND GATES INDUSTRIES, I N
20 KILBURN AND 305 ST. PAUL STREET

BURLINGTON
05401

Distance:
.76 mi.
Direction: SU
V i s t a ID: 3412506

BURLINGTON
054011

Distance:
.68 mi.
D i r e c t i o n : NU
V i s t a ID: 3410290

Nunber o f Underground Tanks: 2
Contents:FUEL OIL,

......................................
U.S. FEDERAL BUILDING
11 E L M W AVENUE
Nunber o f Underground Tanks: 3
Contents:FUEL OIL,DIESEL,
,-------------------------------

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

VISTA NATIONAL RADIUS PROFILE

9/05/95

VISTA R e p o r t #: 6/083105-001

MAP
REF #

EPA I D /
AGENCY I D

Page:

78

S I T E NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1 / 2 TO 5 M I L E S

859

BATTERY PARK MOBIL

BURLINGTON

36 PARK STREET

05401

N u n b e r o f U n d e r g r o u n d Tanks: 4
Contents:GASOLINE
(UNSPECI FIED),USED

Distance:
-94 m i .
D i r e c t i o n : NU
V i s t a ID: 3411344

OIL,

..........................................................................................
BURLINGTON

ADVANTAGE AUTOMOTIVE
56 NORTH WINOOSKI AVENUE

05401

Distance:
.60 m i .
D i r e c t i o n : NU
V i s t a ID: 3412862

N u n b e r o f U n d e r g r o u n d Tanks: 3
Contents:GASOLINE
(UNSPECIFIED),
---------*----------------------------------

ST. JOHNSBURY TRUCKING CO.,

INC.

645 P I N E STREET

05401

N u n b e r o f U n d e r g r o u n d Tanks: 2
Contents:DIESEL,

CUMBERLAND FARMS, INC. #4018
661 P I N E STREET

BURLINGTON

NABISCO BRANDS,

INC.

8640145

05401

N u n b e r o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

Distance:
1.34 m i .
D i r e c t i o n : SU
V i s t a ID: 3411312

------------BURLINGTON

40 SEARS LANE

Distance:
1.30 m i .
D i r e c t i o n : SW
V i s t a ID: 3411311

------------05401

N u n b e r o f U n d e r g r o u n d Tanks: 2
C0ntents:GASOLINE
(UNSPECIFIED),

84

BURLINGTON

Distance:
1.53 mi.
D i r e c t i o n : SW
V i s t a ID: 3412465

1

------------------------------------------------------------------------------------------------------------**----------

85

8636376

HAZLETT STRIP CASTING CORPORATIO

COLCHESTER

217 LAKESHORE DRIVE

05446

N u n b e r o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

Distance:
4.85 m i .
D i r e c t i o n : NU
V i s t a ID: 3394140

2

........................................................................................................................

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

For more i n f o r m a t i o n c a l l :

( 6 1 9 ) 450-6100

9/05/95
Page:

MAP
REF #

EPA I D /
AGENCY I D

79

S I T E NAME AND ADDRESS

------ ------------ .................................................................................................
WITHIN 1/2 TO 5 MILES

COLCHESTER

MALLETTS BAY MARINA
228 LAKESHORE DRIVE

05446

Distance:
4.72 m i .
D i r e c t i o n : NU
V i s t a I D : 3410669

N&r
of U n d e r g r o u n d Tanks: 1
Contents:GASOLINE
(UNSPECIFIED),
,-------------------------------------

BURLINGTON

S.B. COLLINS, INC.
BATTERY AND KING STREET

05401

Distance:
-90 m i .
D i r e c t i o n : SW
V i s t a I D : 3410631

Nwnber o f U n d e r g r o u n d Tanks: 2
Contents:GASOLINE
(UNSPECIFIED),DIESEL,

...........................................
CHITTENDEN COUNTY TRANS. AUTHORITY
1 INDUSTRIAL PARKWAY
Nwnber o f U n d e r g r o u n d Tanks:
Contents:DIESEL,USED
OIL,

BURLINGTON

05401

Distance:
2.02 m i .
D i r e c t i o n : SU
V i s t a ID: 83247

2

MCCAFFREY'S SUNOCO

BURLINGTON

98 NORTH AVE.

05401

Distance:
1.17 m i .
D i r e c t i o n : NU
V i s t a ID: 3411172

N u n b e r o f U n d e r g r o u n d Tanks: 2
Contents:GASOLINE
(UNSPECIFIED),

BURLINGTON F I R E DEPARTMENT, STA. #2
132 NORTH AVENUE

625

BURLINGTON

05401

Distance:
1.22 m.i.
D i r e c t i o n : NU
V i s t a ID: 3411173

N u n b e r o f U n d e r g r o u n d Tanks: 2
Contents:GASOLINE
(UNSPECIFIED),DIESEL,

.......................................................................

2063

ROZZI'S VARIETY STORE

BURLINGTON

84 NORTH AVENUE

05401

Distance:
1.13 m i .
D i r e c t i o n : NU
V i s t a ID: 4949957

N h r o f U n d e r g r o u n d Tanks: 2
Contents:GASOLINE
(UNSPECIFIED),

........................................................

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

80

SITE NAME AND ADDRESS

------ ------------ .................................................................................................

RON'S GULF

BURLINGTON

328 NORTH AVENUE

05401

1.59 mi.
Distance:
D i r e c t i o n : NU
V i s t a ID: 3411178

Nunber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

.........................................

525371 1

ST. PAUL'S GRAMMAR SCHOOL

BURLINGTON

351 NORTH AVENUE

05401

Distance:
1.70 mi.
Direction: NU
V i s t a ID: 3411179

NuFrber o f Underground Tanks: 1
Contents:FUEL OIL,

.................................................................
92

21 78

FOX RESIDENCE

COLCHESTER

33 SHORE ACRES DRIVE

05446

Distance:
4.52 mi.
D i r e c t i o n : NU
V i s t a ID: 4287085

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
KELCO DISPOSAL, INC.
73 ETHAN ALLEN DRIVE

SOUTH BURLINGTON

05403

Distance:
2.77 mi.
D i r e c t i o n : NU
V i s t a ID: 3410313

Nunber o f Underground Tanks: 1
Contents:DIESEL,

.....................................
ETHAN ALLEN MOBIL

BURLINGTON

996 NORTH AVENUE

05401

Nunber o f Underground Tanks: 4
Contents:GASOLINE (UNSPECIFIED),USED

...............................................
A 8 D SERVICE CENTER/NORTH SHORE BP
1097 NORTH AVENUE

8632338

2.69 mi.
Distance:
Direction: NU
V i s t a ID: 3411181

OIL,

BURLINGTON

05401

2.89 mi.
Distance:
Direction: NU
V i s t a ID: 3411182

Number o f Underground Tanks: 4
Contents:GASOLINE (UNSPECIFIED),

..........................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

( 6 1 9 ) 450-6100

9/05/95
Page:

MAP
REF #

EPA ID /
AGENCY ID

81

SITE NAME AND ADDRESS

------ -----------.................................................................................................
------------ .................................................................................................
WITHIN 1 / 2 TO 5 MILES

BURLINGTON
05401

L.C. HUNT MIDDLE SCHOOL
1364 NORTH AVENUE
Nunber o f Underground Tanks: 2
Contents:FUEL OIL,

95

LALIME RESIDENCE
86 STANIFORD ROAD

1409

3.41 mi.
Distance:
D i r e c t i o n : NU
V i s t a ID: 3411186

- - -- -. ------ - BURLINGTON
05401

Distance:
3.53 mi.
D i r e c t i o n : NU
V i s t a ID: 3412500

Number o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
95

MESSIER'S TEXACO
1316 NORTH AVENUE

1090

BURLINGTON
05401

Distance:
3.33 mi.
D i r e c t i o n : NU
V i s t a ID: 5360854

Number o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

........................................................................................................................
96

NORTH AVENUE MOBIL
1555 NORTH AVENUE

1819

BURLINGTON
05401

Distance:
3.79 mi.
D i r e c t i o n : NU
V i s t a ID: 3900645

NLlmber o f Underground Tanks: 4
Contents:GASOLINE (UNSPECIFIED),FUEL OIL,

........................................................................................................................
97

MILLINGTON RESIDENCE
224 PLATTSBURG AVENUE

8632917

BURLINGTON
05401

Distance:
4.11 mi.
D i r e c t i o n : NU
V i s t a ID: 3411294

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

........................................................................................................................
CUSTOMER USE LIMITATIONS - Customer proceeds a t i t s own r i s k i n choosing t o r e l y upon VISTA services, i n whole o r
p a r t , p r i o r t o proceeding w i t h any transaction. VISTA assumes no r e s p o n s i b i l i t y f o r the accuracy o f government
records, f o r e r r o r s occurring i n conversion o f data, o r f o r customer's use o f VISTA services. VISTA'S o b l i g a t i o n
regarding data i s s o l e l y Limited t o providing portions o f data e x i s t i n g i n government records as o f t h e date o f
each government update received by VISTA.

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

f Report:

9/05/95

UNMAPPABLE SITES

Unma pable s i t e s are envi ronmental r i s k s i t e s t h a t cannot be geocoded, but
can e located by z i p code o r c i t y name.

!

I n general , a s i t e cannot be geocoded because o f inaccurate o r missing
1ocati onal information i n t h e record provided by t h e agency. For many o f
these records, VISTA has corrected o r added locational information by using
U. S. Postal address val id a t i on f i 1es and proprietary programming t h a t adds
l o c a t i onal information from p r i v a t e industry address f i l e s . However, many
s i t e addresses cannot be corrected usi ng these techniques and those s i t e s
cannot be mapped.
O f t h e s i t e s t h a t cannot be ~iiapped, VISTA i d e n t i f i e s those t h a t have complete
z i p code o r c i t y name information. A1 1 ungeocoded s i t e s t h a t have a Z I P code
i n t h e radius are considered f o r inclusion. Ungeocoded s i t e s t h a t do not have
a Z I P code but do have a s t r e e t name are considered f o r i n c l u s i o n i f they have
a c i t y i n t h e radius. An ungeocoded record may be excluded i f i t can be
determined t o be outside the relevant radius searched f o r a p a r t i c u l a r database.

(c)

V I S T A Environmental Information, Inc.,

1994

For more information call:

(619) 450-6100

9/05/95
Page:

I

I

NPt

S I T E NAME AND ADDRESS

VISTAID

KING ST, WINOOSKI

EPA I D /
AGENCY I D

------------------- -----------------------

..................................................................................................
..................................................................................................
P I N E STREET CANAL:

1

331088

05404

Status
: CURRENTLY ON FINAL NPL
S i t e Ownership
: PRIVATE
Description
:AOT STUDYING S I T E FOR HGWY CONSTRUCTION
LAKE CHAMPLAIN,BURLINGTONrS
WATER SUPPLY. STATE ON SLUDGES I N A
FORMER CANAL ARE CONTAMINATINGCOAL GASPLANT. O I L AND COAL GASIFICATITHE S I T E I S AN INACTIVE DUMP WHICH UAS FORMERLY A

..................................................................................................

-

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n , Inc.,

1994

1

For more i n f o r m a t i o n c a l l :

( 6 1 9 ) 450-6100

PROFILE
Page: 2

CERCLIS
EPA I D /
S I T E NAME AND ADDRESS

VISTA I D

AGENCY I D

- - - - - - - - - - - - - - - - - - - - - = - - - - - - = = = = = = = = - - - - - - -

========== ============

ALLING INDUSTRIAL PARK:

13408

ALLING INDUSTRIAL PARK, WILLISTON

05495

: NOT ON NPL

status
S i t e Ownership
S i t e Events
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency

: PRIVATE

: DISCOVERY
: STATE
: PRELIMINARY ASSESSMENT
: STATE
: SCREENING S I T E INSPECTION
: EPA FUND FINANCED

...................................................................
FORMER BELL AIRCRAFT DUMP:

LAKESIDE AVE, BURLINGTON 0 5 4 0 1

: S I T E I S PART OF NPL S I T E
: OTHER

Status
S i t e Ownership
S i t e Events
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency

...........................

GENERAL ELECTRIC CO ATESD:

156716

: DISCOVERY
: STATE
: PRELIMINARY ASSESSMENT
: EPA FUND FINANCED
: SCREENING S I T E INSPECTION
: EPA FUND FINANCED
,-------------------------------

INDUSTRIAL PARK PLT, BURLINGTON

Status
S i t e Ownership
S i t e Events
Event Type
Lead Agency
Event Type
Lead Agency

05401

167219

: S I T E I S PART OF NPL S I T E
: OTHER
: DISCOVERY
: EPA FUND FINANCED
: PRELIMINARY ASSESSMENT
: STATE

.............................................................
GENERAL ELECTRIC LAKESIDE AVE:
Status
S i t e Ownership
S i t e Events

LAKESIDE AVE, BURLINGTON 0 5 4 0 1

167561

: S I T E I S PART OF NPL S I T E
: OTHER

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n , Inc.,

1994

F o r more i n f o r m a t i o n c a l l :

(619) 4 5 0 - 6 1 0 0

9/05/95
Page: 3

I

I

CERCLIS

S I T E NAME AND ADDRESS

..................................................................................................
GENERAL ELECTRIC LAKESIDE AVE:
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency

LAKESIDE AVE, BURLINGTON

05401

VISTA I D

EPA I D /
AGENCY I D

---------- -----------167561

: DISCOVERY
: EPA FUND FINANCED
: PRELIMINARY ASSESSMENT
: STATE
: SCREENING S I T E INSPECTION
: EPA FUND FINANCED

............................................................................................................................
HARBOUR INDUSTRIES:

HEGEMAN DRIVE, SHELBURNE

Status
S i t e Ownership
S i t e Events
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency

........................
P I N E STREET CANAL:

187168

: NOT ON NPL
: PRIVATE
: DISCOVERY
: STATE
: PRELIMINARY ASSESSMENT
: STATE
: SCREENING S I T E INSPECTION
: STATE

.................................

KING ST, UINOOSKI

Status
S i t e Ownership
S i t e Events
Event Type
Lead Agency
Event Type
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type

05482

05404

331088

: CURRENTLY ON FINAL NPL
: PRIVATE

: DISCOVERY
: EPA FUND FINANCED
: HAZARD RANKING SYSTEM SCORE
: IMMEDIATE REMOVAL
: EPA FUND FINANCED
: NPL DELETION
: FEDERAL ENFORCEMENT
: FINAL L I S T I N G ON NPL
: EPA FUND FINANCED
: PROPOSED FOR NPL
: EPA FUND FINANCED
: PRELIMINARY ASSESSMENT
: EPA FUND FINANCED
: REMOVAL INVESTIGATION AT NPL S I T E S

(c) VISTA E n v i r o n m e n t a l I n f o r m a t i o n , Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 450-6100

EPA I D /
S I T E NAME AND ADDRESS

VISTA I D

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

========== ============

P I N E STREET CANAL:

3310 8 8

KING ST, UINOOSKI

Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency
Description

05404

AGENCY I D

: EPA FUND FINANCED

: REMOVAL INVESTIGATION AT NPL S I T E S
: EPA FUND FINANCED
: REMOVAL INVESTIGATION AT NPL SITES
: EPA FUND FINANCED
: SCREENING S I T E INSPECTION
: EPA FUND FINANCED
: ADMINISTRATIVE RECORD
: FEDERAL ENFORCEMENT
: COMBINED R I / F S
: EPA FUND FINANCED
: COMBINED R I / F S
: RESPONSIBLE PARTY
: COMMUNITY RELATIONS PLAN
: EPA FUND FINANCED
: MANAGEMENT ASSISTANCE (FEDERAL RENUMERATION)
: STATE
: OTHER EVENT
: EPA FUND FINANCED
: RECORD OF DECISION
: EPA FUND FINANCED
: TECHNICAL ASSISTANCE I N R I / F S
: EPA FUND FINANCED
: TECHNICAL ASSISTANCE I N R I / F S
: EPA FUND FINANCED
: TECHNICAL ASSISTANCE I N R I / F S
: EPA FUND FINANCED
: TECHNICAL ASSIS. GRANTS
: EPA FUND FINANCED
: TREATABILITY STUDIES
: EPA FUND FINANCED
:AOT STUDYING S I T E FOR HGUY CONSTRUCTION
LAKE CHAMPLAIN,BURLINGTONrS
UATER SUPPLY. STATE ON SLUDGES I N A
FORMER CANAL ARE CONTAMINATINGCOAL GASPLANT. O I L AND COAL GASIFICATITHE S I T E I S AN INACTIVE DUMP UHICH WAS FORMERLY A

-----------------*----------------------------------------------------------------------------------------------------------

ROSSIGNOL SKI:

INDUSTRIAL AVE, U I L L I S T O N 0 5 4 9 5

Status
S i t e Ownership

361005

: NOT ON NPL
: OTHER

(c) V I S T A E n v i r o r m e n t a l I n f o r m a t i o n ,

Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 450-6100

9/05/95
Page: 5

I

I

CERCLIS

S I T E NAME AND ADDRESS

..................................................................................................

VISTA I D

ROSSIGNOL SKI:

3 6 10 0 5

INDUSTRIAL AVE, UILLISTON

S i t e Events
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency

UINOOSKI DUMP:

05495

---------- ------------

: DISCOVERY
: STATE
: PRELIMINARY ASSESSMENT
: STATE
: SCREENING S I T E INSPECTION
: EPA FUND FINANCED

MALLETTS BAY AVE, COLCHESTER 0 5 4 4 6

Status
S i t e Ownership
S i t e Events
Event Type
Lead Agency
Event Type
Lead Agency
Event Type
Lead Agency

EPA I D /
AGENCY I D

472442

: NOT ON NPL
: OTHER
: DISCOVERY
: STATE
: PRELIMINARY ASSESSMENT
: STATE
: SCREENING S I T E INSPECTION
: EPA FUND FINANCED

.................... ..................................
VERMONT A I R NATIONAL GUARD:
Status
S i t e Ownership
S i t e Events
Event Type
Lead Agency
Event Type
Event Type
Event Type

----------------

BURLINGTON IAP, BURLINGTON

05401

3409934

: NOT ON NPL
: FEDERALLY OWNED

VT6572824294

: DISCOVERY
: EPA FUND FINANCED
: HAZARD RANKING SYSTEM SCORE
: PRELIMINARY ASSESSMENT
: SCREENING S I T E INSPECTION
,--------------------------------------------------------------------------------------------

(c) VISTA E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 4 5 0 - 6 1 0 0

9/05/95
Page: 6

SITE NAME AND ADDRESS

..................................................................................................

VISTA ID

GENERAL ELECTRIC CO:

167216

GENERAL ELECTRIC MATERIAL CTR, COLCHESTER 05446

Generator Class

EPA ID /
AGENCY ID

---------- ------------

:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

VTD000649970

............................................................................................................................
LAVALLEE & IDE INC:

U CANAL ST, UINOOSKI

Generator Class

MOBIL OIL BURLINGTON TERM:

05404

239946

:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

FLYNN AVE, BURLINGTON 05401

Generator Class

VTD045648243

279271

:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month of acutely hazardous waste).

VTD000791871

--------------------------*-------------------------------------------------------------------------------------------------

ROSSIGNOL SKI:

INDUSTRIAL AVE, WILLISTON 05495

Generator Class

UNIV OF VERMONT THE:

361005

:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

BIO-RESEARCH CTR SPEAR ST, BURLINGTON 05401

Generator Class

VTD059018945

439452

:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

VTD000636563

............................................................................................................................
UNIV OF VERMONT THE:

HORTICULTURAL CTR GREEN MTN DR, BURLINGTON 05401

Generator Class

439453

:Generators who generate a t least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

VTD000636506

............................................................................................................................
VERMONT MORGAN CORP THE:

SHELBURNE RD, SHELBURNE 05482

Generator Class

456224

:Generators who generate a t . Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

VTD000638734

............................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page: 7

EPA I D /
AGENCY ID

SITE NAME AND ADDRESS

VISTA ID

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

========== ============

INNOTECH AVIATION:

3774258

BURLINGTON ARPT, BURLINGTON 05401

Generator Class

:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./rnonth o f acutely hazardous waste).

VTD065195760

............................................................................................................................
GENERAL ELECTRIC CO:

GUN BARREL PRODUCTION SHOP, BURLINGTON 05401

Generator Class

3900376

:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

VTD000649848

............................................................................................................................
SHELBURNE CORP INC:

RTE 7, SHELBURNE 05482

Generator Class

3900883

:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

VTD002068484

............................................................................................................................
YORK CAPACITORS INC:

WINOOSKI INDUSTRIAL PARK, UINOOSKI

Generator Class

05404

3901075

:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

VTD001498930

............................................................................................................................
MARTIN MARIETTA ARMAMENT SYSTEM:
Generator Class

INDUSTRIAL PKY, BURLINGTON 05401

4200601

:Generators who generate a t Least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

VTD000649780

............................................................................................................................
MARTIN MARRIETTA ARMAMENT SYSTEM:
Generator Class

LAKESIDE AVE, BURLINGTON 05401

4826965

:Generators who generate a t least 1000 kg./rnonth o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

VTD002083434

............................................................................................................................
VT AIR NATL GAURD:

BURLINGTON IAP, SOUTH BURLINGTON 05403

Generator Class

4949797

:Generators who generate a t l e a s t 1000 .kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

VT6572824294

............................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page: 8

SITE NAME AND ADDRESS

..................................................................................................

VISTA ID

NYNEX CTRL OFF:

5182998

LINCOLN ST, ESSEX JUNCTION 05452

Generator Class

EPA ID /
AGENCY ID

------------------- ------------

:Generators who generate a t least 1000 kg./month o f non-acutely hazardous
waste ( o r 1 kg./month o f acutely hazardous waste).

VTD000638452

............................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page: 9

SITE NAME AND ADDRESS

VISTA ID

EPA ID /
AGENCY ID

..................................................................................................

---------- ------------

AUTOMASTER MOTOR CO INC:

33636

RT 7 SHELBURNE RD, SHELBURNE 05482

Generator Class

:Generators who generate 100 kg./month but Less than 1000 kg./month of
non-acutely hazardous waste

VTD982753295

............................................................................................................................
BURLINGTON COUNTRY CLUB:

PROSPECT ST, BURLINGTON 05401

Generator Class

63081

:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

VTD082275751

............................................................................................................................
GRISUALD S T:

GRISUALD INDUSTRIAL PARK, UILLISTON 05495

Generator Class

180954

:Generators who generate 100 kg./manth but Less than 1000 kg./month o f
non-acutely hazardous waste

VTD982543225

............................................................................................................................
GREEN MOUNTAIN KENUORTH:

RTE 7, SHELBURNE 05482

Generator Class

181301

:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

VTD060523982

............................................................................................................................
GREEN MOUNTAIN POWER CORP:
Generator Class

RT 2A, UILLISTON 05495

181311

:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

VTD982194938

............................................................................................................................
JIFFY CLEANER:

CREEK FARM PLZ, COLCHESTER 05446

Generator Class

JOHNSON FILAMENTS INC:

217701

:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

INDUSTRIAL AVE, UILLISTON 05495

Generator Class

VTD982195174

220472

:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

VTD079947180

............................................................................................................................

(c) VISTA E n v i r o m n t a l Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page: 10

SITE NAME AND ADDRESS

..................................................................................................

VISTA ID

LADD RESEARCH:

234856

RIVER RD, COLCHESTER

Generator Class

MCAULIFFE OFFICE PRODUCTS CO:

:Generators who generate 100 kg./month
non-acutely hazardous waste

HARBOUR RD, SHELBURNE 05482
:Generators who generate 100 kg./month but less than 1000 kg./month
non-acutely hazardous waste

Generator Class

Generator Class

VTD002070746

263325

of

VTD019101591

VTD071083026

383373

:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

VT AGENCY OF ENVIR CONSERVATION:

VT AGENCY OF TRANSPORTATION:

of

376283

HERCULES DR OFF RTE 2, COLCHESTER 05446

Generator Class

---------- ------------

:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

Generator Class

SKIS DYNASTAR INC:

but Less than 1000 kg./month

BURLINGTON SQ NORTH, NORTH BURLINGTON 05401

Generator Class

SHELBURNE SHIPYARD:

05446

EPA ID /
AGENCY I D

MALTEX POND PINE ST, NORTH BURLINGTON 05401

456117

:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

PINE ST SOUTHN CONNECTOR SITE, NORTH BURLINGTON 05401

VTD091902783

VTD981073133

456139

:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

VTD980671937

............................................................................................................................
YANDOW MOTOR CO:

47851I

FLYNN AVE, NORTH BURLINGTON 05401

Generator Class

:Generators who generate 100 kg./month but Less than 1000 kg./month
non-acutely hazardous waste

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

of

VTD019104017

(619) 450-6100

Page: 11

EPA ID /
AGENCY ID

SITE NAME AND ADDRESS

VISTA ID

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

========== ============

UNIV OF VERMONT GIVEN MED BLDG:

3393977

Generator Class

GIVEN MEDICAL BLDG RM C043, BURLINGTON 05405
:Generators who generate 100 kg./month
non-acutely hazardous waste

but less than 1000 kg./month o f

VTD980731566

............................................................................................................................
MILIBRIDE INC:

INDUSTRIAL PARK AVE, UILLISTON 05495

Generator Class

:Generators who generate 100 kg./month
non-acutely hazardous waste

WITCOMB FRANK U CONSTRUCTION CORP:
Generator Class

3394073

UPPER MAIN ST, WINOOSKI

but Less than 1000 kg./month

05404

of

VTD080461114

3395754

:Generators who generate less than 100 kg./month o f non-acutely hazardous
waste.

VTD988380242

............................................................................................................................
VERMONT AIR NATIONAL GUARD:
Generator Class

AIRPORT ROAD, SOUTH BURLINGTON 00000
:Generators who generate 100 kg./month
non-acutely hazardous waste

3409822
but less than 1000 kg./month o f

VT5210095902

............................................................................................................................
FEDERAL EXPRESS CORP:

BURLINGTON INTL ARPT, SOUTH BURLINGTON 05403

Generator Class

:Generators who generate 100 kg./month
non-acutely hazardous waste

3409937
but less than 1000 kg./month o f

VTD988366969

............................................................................................................................
NORDIC FORD:

ROUTE 7, SOUTH BURLINGTON 00000
Generator Class

3753182

:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

VT5000000869

............................................................................................................................
BIO TEK INSTRUMENTS INC:

HIGHLAND PARK, UINOOSKI

Generator Class

05404

3774325

:Generators who generate 100 kg./month but Less than 1000 kg./month
non-acutely hazardous waste

of

VTD981204381

............................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page: 12

SITE NAME AND ADDRESS

..................................................................................................

VISTA ID

WASHBURNS BOAT & AUTOBODY:

3900128

AVE GRISWOLD INDUSTRIAL, WILLISTON 05495

Generator Class

:Generators who generate 100 kg./mnth
non-acutely hazardous waste

EPA ID /
AGENCY ID

------------------- ------------

but Less than 1000 kg./month o f

VTD981213333

............................................................................................................................
VT MACK INC:

GRISUOLD INDUSTRIAL PARK, UILLISTON 05495
Generator Class

3900400

:Generators who generate 100 kg./month b u t Less than 1000 kg./month o f
non-acutely hazardous waste

VTD066817701

............................................................................................................................
BURLINGTON HOUSING AUTH:

FRANKLIN SQ APTS NORTH AVE, BURLINGTON 05401

Generator Class

:Generators who generate 100 kg./mnth
non-acutely hazardous waste

3900968

but less than 1000 kg./month o f

VTD982542268

............................................................................................................................
VT NATL GUARD:

CAMP JOHNSON CSMS BLDG 6, COLCHESTER 05446

Generator Class

4949761

:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

VTD980524011

............................................................................................................................
UNIV OF VERMONT:

FT ETHAN ALLEN MAINT SHOP, COLCHESTER

Generator Class

05446

4949764

:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

VTD988366944

............................................................................................................................
GREEN MOUNTAIN POWER CORP:
Generator Class

PARK ST RTE ZA ESSEX 19, ESSEX JUNCTION 05452

4949765

:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

VTD988367660

............................................................................................................................
BLODGETT OVEN CO:

HARBOR RD, SHELBURNE 05482

Generator Class

4949887

:Generators who generate Less than 100 kg./month
waste.

(c) VISTA Environmental Information, Inc.,

1994

o f non-acutely hazardous

For more information c a l l :

VTD988375275

(619) 450-6100

9/05/95
Page: 13

SITE NAME AND ADDRESS

..................................................................................................

VISTA ID

GRAPPONE INDUSTRIAL INC:

4949892

RTE 2 INDUSTRIAL AVE, WILLISTON

Generator Class

05495

EPA ID /
AGENCY ID

---------- ------------

:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

VTD002111045

............................................................................................................................
GREEN MOUNTAIN POWER CORP:
Generator Class

PIKE IND INC:

VT ARMY NATL GUARD:

05495

05495

05446

VT ARMY NATL GUARD:

:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

VTD082282468

VTD988366027

5183035

:Generators who generate 100 kg./month
non-acutely hazardous waste

but Less than 1000 kg./month o f

CAMP JOHNSON OMS 3, COLCHESTER 05446

Generator Class

of

5183008

SWIFT ST, BURLINGTON 05401
Generator Class

VT5000000125

5182990

:Generators who generate 100 kg./month but Less than 1000 kg./month
non-acutely hazardous waste

MINT SHOP 7 CAMP JOHNSON, COLCHESTER

Generator Class

4949990

:Generators who generate Less than 100 kg./month o f non-acutely hazardous
waste.

GRISUOLD IND PARK AVE A, WILLISTON

Generator Class

NYNEX:

PARK ST RTE 2-A, WILLISTON

:Generators who generate 100 kg./month
non-acutely hazardous waste

VTD980915342

5250036
but less than 1000 kg./month o f

VTD988366035

............................................................................................................................
VT ARMY NATL GUARD:

CAMP JOHNSON OMS I, COLCHESTER

Generator Class

05446

5250037

:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

VTD988366043

............................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page: 14

SITE NAME AND ADDRESS

..................................................................................................
JASONS DRY CLEANING INC:

TEDDY BEAR COMMONS RTE 7, SHELBURNE

Generator Class

05482

VISTA ID

EPA I D /
AGENCY I D

---------- -----------5250165

:Generators who generate 100 kg./month but Less than 1000 kg./month o f
non-acutely hazardous waste

VTD982195117

............................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page: 15

I

I

RCRA-TSD

S I T E NAME AND ADDRESS

..................................................................................................
MARTIN MARRIETTA ARMAMENT SYSTEM:

LAKESIDE AVE, BURLINGTON

(c) V I S T A E n v i r o r m e n t a l I n f o r m a t i o n , I n c . ,

1994

05401

VISTA I D

EPA I D /
AGENCY I D

---------- ------------

4826965

For more i n f o r m a t i o n c a l l :

(619) 450-6100

9/05/95
Page: 16

I

1

RCRA-Transp

SITE NAME AND ADDRESS

VISTA ID

EPA ID /
AGENCY ID

..................................................................................................

---------- -----------------------

GENERAL ELECTRIC CO:

167216

GENERAL ELECTRIC MATERIAL CTR, COLCHESTER

Transporter Status

05446

:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

............................................................................................................................
GERO BROS MOVERS INC:

FORT ETHAN ALLEN, WINOOSKI

Transporter Status

05404

170285

:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

............................................................................................................................
VT MORGAN CORP THE:

SHELBURNE RD, SHELBURNE 05482

Transporter Status

:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n of hazardous waste

GUN BARREL PRODUCTION SHOP, BURLINGTON 05401

Transporter Status

:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

GRISUOLD INDUSTRIAL PARK, WILLISTON

Transporter Status

05495

Transporter Status

:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

LAKESIDE AVE, BURLINGTON 05401

:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

BURLINGTON IAP, SOUTH BURLINGTON 05403

Transporter Status

:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

GRISWLD IN0 PARK AVE A, WILLISTON

Transporter Status

05495

:Engaged i n the o f f - s i t e t r a n s p o r t a t i o n o f hazardous waste

1994

VT6572824294

5182990

............................................................................................................................

(c) VISTA Environmental Information, Inc.,

VTD002083434

4949797

............................................................................................................................
PIKE IND INC:

VTD048144521

4826965

............................................................................................................................
VT AIR NATL GAURD:

VTD000649848

3900398

............................................................................................................................
MARTIN MARREITTA ARMAMENT SYSTEM:

VTD000638734

3900376

............................................................................................................................
ALLIED FREIGHT SYSTEMS INC:

VTD002093763

456224

............................................................................................................................
GENERAL ELECTRIC CO:

VTD000649970

For more information c a l l :

VTD082282468

(619) 450-6100

9/05/95
Page: 1 7

I

I

ERNS

EPA I D /
AGENCY I D

S I T E NAME AND ADDRESS

VISTA I D

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

========== ============

HARBOR INDUSTRIES:

RTE 7, SHELBURNE

05482

S p i l l D a t e : 11/22/1991
C a s e Nunber:H20217A
S p i l l L0cation:RTE 7
S p i l l City:SHELBOURNE
S p i l l State:VT
S p i l l Zip:05482S p i l l County:CHITTENDON
Source/Agency:VT DEC/COLEMAN
M a t e r i a l Spil1ed:ISOPAR PETROLEUM NAPTHA
Medium A f f e c t e d : Land
Waterway Affected:N/A

200064941

, 00000050.00 , GAL

............................................................................................................................
GREEN MOUNTAIN POWER CORP:

PARK ST, ESSEX JUNCTION

2 0 0 12 9 0 7 2

S p i l l Date:02/15/1989
C a s e Nunber:
S p i l l Location:PARK ST
S p i l l City:ESSEX JUNCTION
S p i 1 1 State:VT
S p i 11 Zip:
S p i l l County:CHITTENDEN
Source/Agency:
M a t e r i a l S p i l l e d : # 2 FUEL O I L
Medium A f f e c t e d : W a t e r
Waterway Affected:N/A

0.00,

................................
INNOTECH AVIATION INC:

UNK

....................

BURLINGTON INTERNATIONAL AIRPORT, BURLINGTON

S p i l l Date:10/17/1987
C a s e Nunber:
S p i l l Location:BURLINGTON
S p i l l City:BURLINGTON
S p i l l State:VT
S p i 11 Zip:
S p i l l County:FRANKLlN
Source/Agency:
M a t e r i a l SpiL1ed:KEROSENE
Medium A f f e c t e d : Land

200148424

INTERNATIONAL AIRPORT

(c) VISTA E n v i r o m n t a l I n f o r m a t i o n , Inc.,

105.00,

1994

GAL

For more i n f o r m a t i o n c a l l :

(619) 4 5 0 - 6 1 0 0

9/05/95
Page: 18

I

I

ERNS

S I T E NAME AND ADDRESS

VISTA I D

EPA I D /
AGENCY I D

..................................................................................................
..................................................................................................

---------- ------------

INNOTECH AVIATION INC:

2 0 01 4 8 4 2 4

BURLINGTON INTERNATIONAL AIRPORT, BURLINGTON

W a t e r w a y Affected:ASPHALT

............................................................................................................................
MARTIN MARIETTA:

LAKESIDE AVE, BURLINGTON

2 0 0 2 6 9 2 11

05401

S p i l l D a t e : 09/14/1993
C a s e Nunber:197744
S p i l l Location:LAKESIDE AVE
S p i l l City:BURLINGTON
S p i l l State:VT
S p i l l Zip:05401
S p i l l County:CHITTENDEN
Source/Agency:
M a t e r i a l Spi1Led:BROMINE
Medium A f f e c t e d : A i r
W a t e r w a y A f f ected:ATMOSPHERE

00000000.00

, UNK

............................................................................................................................
MARTIN MARIETTA:

LAKESIDE AVE.,

BURLINGTON

05401

S p i 1 1 D a t e : 09/14/1993
C a s e Number:H31561
S p i l l L 0 c a t i o n : L A K E S I D E AVE.
S p i l l City:BURLINGTON
S p i l l State:VT
S p i l l Zip:O5401S p i l l County:CHITTENDEN
Source/Agency:
M a t e r i a l SpiL1ed:BROMINE
Mediun Affected: A i r
W a t e r w a y Affected:ATMOSPHERE

, 00000001.00 , UNK

..................................
MARTIN MARIETTA:

LAKESIDE AVE.,

200269680

...........................

BURLINGTON

05401

200272598

S p i l l D a t e : 09/14/1993
C a s e Number:H31561
S p i l l L o c a t i o n : L A K E S I D E AVE.
S p i 1 1 City:BURLINGTON
S p i l l State:VT

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

F o r more i n f o r m a t i o n c a l l :

(619) 4 5 0 - 6 1 0 0

VISTA

VISTA NATIONAL RADIUS PROFILE

9/05/95

UNMAPPABLE SITES

Page: 20

Report #: 6/083105-001

I

I

ERNS

SITE NAME AND ADDRESS

..................................................................................................

VISTA ID

MARTIN MARIETTA:

200335475

LAKE SIDE AVE, BURLINGTON

05401

S p i l l Date: 07/14/1994
Case Nunber:H41402
S p i l l Location:LAKE SIDE AVE
S p i l l City:BURLINGTON
S p i l l State:VT
S p i l l Zip:O5401
S p i l l County:CHITTENDEN
Source/Agency:
M a t e r i a l SpiL1ed:OXIDES OF NITROGEN
Medium Affected:
Waterway Affected:N/A

EPA ID /
AGENCY I D

---------- ------------

H41402

, 00000001.00 , UNK

............................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page: 2 1

I

I

SPL

S I T E NAME AND ADDRESS

..................................................................................................
..................................................................................................

VISTA I D

FORMER BELL AIRCRAFT DUMP:

156716

LAKESIDE AVENUE, BURLINGTON

EPA I D /
AGENCY I D

---------- ------------

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
S I T E CONSIDERED PART OF GE LAKESIDE AVENUE S I T E

............................................................................................................................
GENERAL ELECTRIC COMP. A&ESD:

INDUSTRIAL AVENUE, BURLINGTON

167219

NPL S t a t u s
Waste # 0 :
Waste # I :
Waste # 2 :
S i t e S m r y Description:
ANNUAL GROUNDWATER MONITORING
,--------------------------------------------

GENERAL ELECTRIC COMP. LAKESIDE AVE.:

LAKESIDE AVENUE, BURLINGTON

167561

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
RCA CORRECTIVE ACTION I N NEGOTIATION PART OF PINE
ST BARGE CANAL S I T E

.....................................................................................................................
HARBOUR INDUSTRIES:

ROUTE 7, SHELBURNE

1 8 7 169

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
D E C S I COMPLETE, CERCLA NFRAP, ADDITIONAL WORK
REQUESTED

..............................................................................................................

(c) VISTA E n v i r o m n t a l I n f o r m a t i o n ,

Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 450-6100

9/05/95
Page: 22

I

I

SPt

S I T E NAME AND ADDRESS

VISTA I D

EPA I D /
AGENCY I D

..................................................................................................

------------------- ------------

MOBIL TERMINAL:

279271

FLYNN AVE,

BURLINGTON

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sumnary D e s c r i p t i o n :
ONGOING S I T E INVESTIGATION

..........................................
ROSSIGNOL S K I :

361005

INDUSTRIAL AVENUE, WILLISTON

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sumnary D e s c r i p t i o n :
EPA CONTRACTOR COMPLETED S S I ON 1/91.

.......................................
WINOOSKI DUMP:

MALLETTS BAY AVE.,

472442

COLCHESTER

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Slnmary Description:
DEC PA REPORT 12/87, EPA S S I COMPLETED 5/91.

............................................................................................................................
VERMONT A I R NATIONAL GUARD:

AIRPORT ROAD, SOUTH BURLINGTON

3409822

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sunnary Description:
AWAITING SUPP RF REPORT, INTERIM REMED ACTION PLAN
NED

.................................................................

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

F o r m o r e i n f o r m a t i o n c a l l : (619) 450-6100

9/05/95
Page: .25

I

SPL
EPA I D /

S I T E NAME AND ADDRESS

..................................................................................................
BREEZY ACRES:

ROUTE 7, COLCHESTER

VISTA I D

AGENCY I D

---------- -----------------------

3412168

NPL S t a t u s
Uaste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Suimnary D e s c r i p t i o n :
S I T E REMEDIATION BY S O I L VENTILATION ONGOING.

....................................................
RAYS CITGO:

RT 7, SHELBURNE

3412192

NPL S t a t u s
Uaste # 0 :
Uaste # 1 :
Waste # 2 :
S i t e Sumnary D e s c r i p t i o n :
S l T E DISCOVERED AS RESULT OF ADJACENT S I T E INVEST1
GATION.

.-----------------------------------------------------COAST GUARD:

3613395

DEPOT ST, BURLINGTON
NPL S t a t u s
Uaste # 0 :
Waste # 1 :
Uaste#2 :
S i t e Sumnary D e s c r i p t i o n :
MONITERING ONGOING. PLAN TO EXCAVATE CONTAMINATED
SO1L.

........................................................
HERTZ RENT A CAR:

BURLINGTON INTRNTNL AIRPORT,

3752994

SOUTH BURLINGTON

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
PHASE I 1 REQUESTED, FREE PRODUCT RECOVERY,
ONGOING

921313

INVEST

............................................................................................................................

(c) VISTA E n v i r o n m e n t a l I n f o r m a t i o n , Inc.,

1994

For more i n f o r m a t i o n c a l k :

( 6 1 9 ) 450-6100

9/05/95
Page: 26

I

I

SPL

S I T E NAME AND ADDRESS

..................................................................................................
NORDIC FORD:

ROUTE 7, SOUTH BURLINGTON

VISTA I D

EPA I D /
AGENCY I D

---------- ------------

3753182

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
MONITORING GW

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
ATTEMPTS TO GET S I T E EVALUATE CONTINUE.
FORCEMENT.

S I T E I N EN

..................................................................................................
P I N E STREET BARGE CANAL:

KING STREET, BURLINGTON

4253343

: CURRENTLY ON F I N A L NPL
NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
EPA FUNDED R I / F S COMPLETED, ADDITIONAL R I / F S I N PR
OGRESS

.........................................................................
NORTH 40:

C V R NORTHERN PROPERTIES, BURLINGTON

5075030

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
OLD BULK TERMINAL, DEVELOPMENT PROPOSED

..............................................

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

For more information c a l l :

(619) 4 5 0 - 6 1 0 0

VISTA

VISTA NATIONAL RADlUS PROFILE

9/05/95

UNMAPPABLE SITES

Page: 2 7

R e p o r t #: 6/083105-001

I

1

SPC

S I T E NAME AND ADDRESS

..................................................................................................
NEW ENGLAND TELEPHONE

-

BURLINGTON:

MAIN ST, BURLINGTON

VISTA I D

EPA I D /
AGENCY I D

---------- -----------5075060

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sunnary Description:
NEED SAMPLE RESULTS, S I T E INVEST NECESSARY

DAVES AUTOMOTIVE:

RT 2, WILLISTON

05495

507511 1

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sunnary Description:
TSS CONDUCTING QUARTERLY SAMPLING, FREE PRODUCTS N
OW ABSENT
-----------------*----------------------------------------

ENGLESBY BROOK:

RT 7, BURLINGTON

5075121

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sunnary Description:
PETROLEUM IMPACT I N STORM DRAIN. NEEDS INVESTIGATI
ON.

............................................................................................................................
MOBIL SHORT STOP:

SHELBURNE RD, SOUTH BURLINGTON

5075134

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sunnary Description:
F P RECOVERY ONGOING, BI-MONTHLY G W MONITORING

................................................................

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 4 5 0 - 6 1 0 0

9/05/95
Page: 2 8

I

I

SPL

S I T E NAME AND ADDRESS

..................................................................................................

VISTA I D

HERSHBERG:

5092999

HERCULES DR, COLCHESTER

EPA I D /
AGENCY I D

---------- ------------

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
S I T E MONITORING CONTINUES BIOREC CONSIDERED

............................................................................................................................
ETHAN ALLEN A I R FORCE BASE:

AIRPORT DRIVE, SOUTH BURLINGTON

5152776

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
DETERMINE DEGREE AND EXTENT OF CONTAMINATION

CAMP JOHNSON

-

BUILDING 3:

BUILDING 3, COLCHESTER

5250034

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e S m r y Description:
NEED TREATMENT PLAN FOR S O I L

............................................................................................................................
CLAUSSENS GREENHOUSE:

ROUTE 2 A,

COLCHESTER

5250045

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sumnary D e s c r i p t i o n :
MONITORING OF 1 5 0 CU YDS STOCKPILED 3X/YR

(c) V I S T A E n v i r o w n t a l I n f o r m a t i o n , Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 4 5 0 - 6 1 0 0

9/05/95
Page: 2 9

I

I

SPL

S I T E NAME AND ADDRESS

..................................................................................................

VISTA I D

SPILLANES TEXACO:

5250056

BATTERY ST, BURLINGTON

EPA I D /
AGENCY I D

---------- ------------

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Sumnary D e s c r i p t i o n :
AWAITING RESPONSE FOR NEXT PHASE
SAMPLE AND SURV
EY UELLS

-

.....................................................
U I L L I S T O N COUNTRY CLUB:

N UILLISTON RD, WILLISTON

05495

5360922

NPL S t a t u s
Waste # 0 :
Waste # 1 :
Waste # 2 :
S i t e Surmary D e s c r i p t i o n :
SOIL/GW IMPACTED
MONITORING REQUIRED

-

,-----------------------------------------------

(c) VISTA E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 4 5 0 - 6 1 0 0

9/05/95
Page: 3 0

I

LUST
EPA I D /

S I T E NAME AND ADDRESS

..................................................................................................
SHELBURNE TOWN GARAGE:

HARBOR RD, SHELBURNE

Leak Cause
Leak Source

UILLISTON CENTRAL SCHOOL:
Leak Cause
Leak Source
Remediation

05482

VISTA I D

AGENCY I D

---------- -----------3410537

: UNAVAILABLE
: UNDERGROUND TANK

RT 2 , UILLISTON

05495

341 1930
900550

: UNAVAILABLE

: UNDERGROUND TANK
: S I T E INVESTIGATION ( S I )

............................................................................................................................
UILLISTON RD MOBIL:

3412826

UILLISTON RD, SOUTH BURLINGTON

: UNAVAILABLE

Leak Cause

............................................................................................................................
UILLISTON ROAD CITGO:

05495

WILLISTON RD, WILLISTON

Leak Cause
Leak Source

91 1041

3412828

: UNAVAILABLE
: UNDERGROUND TANK

900545

............................................................................................................................
UNIVERSITY GULF:

3877839

UILLISTON RD, SOUTH BURLINGTON

Leak Cause

: UNAVAILABLE

............................................................................................................................
HANDYS TEXACO:

SOUTH UINOOSKI AVE,

Leak Cause
Leak Source
Remediation

900646

5250171

BURLINGTON

: UNAVAILABLE
: UNDERGROUND TANK
: S I T E INVESTIGATION ( S I )

(c) VISTA E n v i r o n m e n t a l I n f o r m a t i o n ,

Inc.,

1994

For more i n f o r m a t i o n c a l l :

( 6 1 9 ) 450-6100

9/05/95
Page: 31

I

I

SWLF

S I T E NAME AND ADDRESS

..................................................................................................
..................................................................................................
ESSEX LANDFILL:

, ESSEX

JUNCTION

F a c i l i t y Status

VISTA I D

------------------- -----------3 4 12 5 8 3

: CLOSED

............................................................................................................................
BURLINGTON LANDFILL:

, BURLINGTON

F a c i l i t y Status

: CLOSED

F a c i l i t y Status

, SOUTH

BURLINGTON

: CLOSED

CASELLA/BURLINGTON RECYCLING F A C I L I T :

CH050

3 6 13 6 0 5

............................................................................................................................

F a c i l i t y Type
F a c i l i t y Status

CHZlO

3613330

............................................................................................................................
SOUTH BURLINGTON LANDFILL:

EPA I D /
AGENCY I D

, BURLINGTON

CH770

4949737

: RESOURCE RECOVERY (RECYCLING)
: ACTIVE

CH064

............................................................................................................................
MCNEIL GENERATING STATION WOOD ASH L:
Facility Status

, BURLINGTON

4949744

: CLOSED

............................................................................................................................
SHELBURNE LIMESTONE LIME/ASH BLEND.:
F a c i l i t y Type
F a c i l i t y Status
F a c i l i t y Type
FacilityStatus

, SHELBURNE

05482

CH060

4949769

: RESOURCE RECOVERY (RECYCLING)
: ACTIVE
: RESOURCE RECOVERY (RECYCLING)
:ACTIVE

FR515

............................................................................................................................
SHELBURNE LIMESTONE LIME/ROADBASE BL:
F a c i l i t y Type
F a c i l i t y Status

, SHELBURNE

05482

4949770

: RESOURCE RECOVERY (RECYCLING)
: ACTIVE

FR51 5

............................................................................................................................

(c) VISTA E n v i r o n m e n t a l I n f o r m a t i o n , Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 4 5 0 - 6 1 0 0

9/05/95
Page: 3 2

I

1

SULF

S I T E NAME AND ADDRESS

..................................................................................................

VISTA I D

CHITTENDEN SUM DISTRICT TRANSFER STA:

4949995

F a c i l i t y Type
F a c i l i t y Status

PATCHEN ROAD, SOUTH BURLINGTON

EPA I D /
AGENCY I D

---------- ------------

: TRANSFER STATION
: ACTIVE

CH771

............................................................................................................................
SOUTH BURLINGTON LANDFILL:
F a c i l i t y Type
F a c i l i t y Status

, SOUTH

BURLINGTON

5360741

: RESOURCE RECOVERY (RECYCLING)
: ACTIVE

CHnO

............................................................................................................................

(c) VISTA E n v i r o m n t a l I n f o r m a t i o n , Inc.,

1994

For more i n f o r m a t i o n c a l l :

(619) 450-6100

9/05/95
Page: 33

SITE NAME AND ADDRESS

..................................................................................................

VISTA ID

GREEN MOUNTAIN KENWORTH, INC.:

181301

ROUTE 7, SHELBURNE 05482

Number o f Underground Tanks: 2
Contents:USED OIL,

EPA ID /
AGENCY ID

---------- ------------

9852521
. .

............................................................................................................................
THE SHELBURNE CORPORATION:

ROUTE NO. 7, SHELBURNE 05842

376276

Number o f Underground Tanks: 4
Contents:FUEL OIL,

9853321

............................................................................................................................
SHELBURNE SEUER PLANT:

CROWN ROAD, SHELBURNE

05482

376280

Number o f Underground Tanks: 1
Contents:DIESEL,

2371

............................................................................................................................
MALLETTS BAY SCHOOL:

BLAKELY ROAD, COLCHESTER 05446

3393467

Number o f Underground Tanks: 1
Contents:FUEL OIL,

652

............................................................................................................................
UINOOSKI ARMORY:

BUILDING 5 CAMP JOHNSON, UINOOSKI

05404

3409392

Number o f Underground Tanks: 1
Contents:FUEL OIL,

740

............................................................................................................................
BUILDING 100:

FORT ETHAN ALLEN, COLCHESTER 05446

3409401

Number o f Underground Tanks: 1
Contents:FUEL OIL,

477

............................................................................................................................
BUILDING 101:

FORT ETHAN ALLEN, COLCHESTER 05446

3409402
489

Number o f Underground Tanks: 1
Contents:FUEL OIL,

............................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994

For more information c a l l :

(619) 450-6100

S I T E NAME AND ADDRESS

..................................................................................................

VISTA I D

BUILDING 102:

3409403

FORT ETHAN ALLEN,

COLCHESTER

Number of U n d e r g r o u n d Tanks:
C o n t e n t s : F U E L OIL,

05446

EPA I D /
AGENCY I D

---------- ------------

1

476

............................................................................................................................
BUILDING 103:

FORT ETHAN ALLEN,

COLCHESTER

Number of U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

05446

3409404

1

475

............................................................................................................................
EMERGENCY OPERATIONS CENTER:

BUILDING 5000 CAMP JOHNSON, UINOOSKI

Number of U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

05404

3409408

1

1042

............................................................................................................................
BUILDING 5 CAMP JOHNSON:

BUILDING 5 CAMP JOHNSON, UINOOSKI

Number o f U n d e r g r o u n d Tanks: 3
Contents:DIESEL,FUEL OIL,GASOLINE

05404

340941I
1043

(UNSPECIFIED),

............................................................................................................................
CAMP JOHNSON ARMORY:

CAMP JOHNSON, COLCHESTER

05446

3409412

N m b e r o f Underground Tanks: 1
Contents:FUEL OIL,

1898

............................................................................................................................
ORANIZATIONAL MAINTENANCE SHOPS:

BUILDING 5 CAMP JOHNSON, UINOOSKI

05404

3409415

Number of U n d e r g r o u n d T a n k s : 1
Contents:FUEL OIL,

NEW ENGLAND T & T:

, SHELBURNE

05482

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

3409476
1

869

............................................................................................................................

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n , Inc.,

1994

For more i n f o r m a t i o n c a l l :

( 6 1 9 ) 450-6100

9/05/95
Page: 35

S I T E NAME AND ADDRESS

..................................................................................................
ORGANIZATIONAL MAINTENANCE SHOP:

BUILDING 2908 AND 4 CAMP JOHNSON, W I N W S K I

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL O I L ,

05404

VISTA I D

EPA I D /
AGENCY I D

---------- ------------

3409696
1047

1

............................................................................................................................
VILLAGE BEVERAGE CENTER:

R W T E S 2 AND 7, COLCHESTER

05446

3409767
1401

Number o f U n d e r g r o u n d Tanks: 3
Contents:GASOLINE (UNSPECIFIED),

............................................................................................................................
ARMY AVIATION SUPPORT F A C I L I T Y :

BLDG. 890, BURLINGTON AIRPORT, BURLINGTON

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

05401

3409935
1037

1

............................................................................................................................
HERTZ RENT A CAR:

05401

BURLINGTON AIRPORT, BURLINGTON

3409936

Number o f U n d e r g r o u n d Tanks: 1
Contents:GASOLINE
(UNSPECIFIED),

1182

............................................................................................................................
BURLINGTON AIRPORT ATCT:

BURLINGTON INTERNATIONAL AIRPORT, SOUTH BURLINGTON

05403

3409939

Number o f U n d e r g r o u n d Tanks: 4
Contents:DIESEL,

1663

............................................................................................................................
VALLEY A I R SERVICES,

INC. HANGER:

BURLINGTON INTERNATIONAL, SOUTH BURLINGTON

Number o f U n d e r g r o u n d Tanks:
C o n t e n t s : A V I A T I O N GAS,

DEMERS INDUSTRIAL PARK:

3409941

2

DEPOT ROAD, COLCHESTER

N u n b e r o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

05403

05446

3410228

2

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n , Inc.,

1994

For more i n f o r m a t i o n c a l l :

( 6 1 9 ) 450-6100

VISTA

VISTA NATIONAL RADIUS PROFILE

9/05/95

UNMAPPABLE SITES

Page: 36

Report #: 6/083105-001

I

I

UST's

SITE NAME AND ADDRESS

..................................................................................................

VISTAID

DUPONT LANGUAGE CENTER BUILDING:

3410302

ETHAN ALLEN AVENUE, COLCHESTER 05446

EPA ID /
AGENCY I D

---------- ------------

469

Number o f Underground Tanks: 1
Contents:FUEL OIL,

............................................................................................................................
HAMEL HALL BUILDING 1200:

34 I0303

ETHAN ALLEN DRIVE, COLCHESTER 05446

Number o f Underground Tanks: 1
Contents:FUEL OIL,

470

............................................................................................................................
HEROUET THEATRE BUILDING 906:

ETHAN ALLEN AVE.,

COLCHESTER 05446

3410304

Number o f Underground Tanks: 1
Contents:FUEL OIL,

490

............................................................................................................................
LINNEHAN HALL BUILDING 800:

ETHAN ALLEN AVENUE, COLCHESTER 05446

3410305

Number o f Underground Tanks: 1
Contents:FUEL OIL,

474

............................................................................................................................
PURTILL HALL BUILDING 1202:

ETHAN ALLEN AVENUE, COLCHESTER 05446

3410306

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

471

............................................................................................................................
SLOANE ARTS CENTER

BUILDING 120:

ETHAN ALLEN AVENUE, COLCHESTER 05446

3410307

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

468

............................................................................................................................
SULLIVAN HALL BUILDING 850:

ETHAN ALLEN AVE.,

COLCHESTER 05446

3410308

Number o f Underground Tanks: 1
Contents:FUEL OIL,

486

............................................................................................................................

(c) VISTA Environmental Information,

Inc.,

1994

For more information c a l l :

(619) 450-6100

9/05/95
Page: 37

I

UST s

S I T E NAME AND ADDRESS

VISTA I D

EPA I D /
AGENCY I D
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BAKER COMMODITIES,

INC.:

GRISWOLD INDUSTRIAL PARK, WILLISTON

05495

3410454

Number o f U n d e r g r o u n d Tanks: 3
Contents:DIESEL,FUEL
OIL,

6580721

............................................................................................................................
P I K E INDUSTRIES,

05495

INC. : GRISWALD INDUSTRIAL PARK, WILLISTON

Number o f U n d e r g r o u n d Tanks:
Contents:USED OIL,

341 0455

1

1658

............................................................................................................................
COMPUTER CENTER

BUILDING 1410:

HEGEMAN AVE.,

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

05446

COLCHESTER

3410500
465

1

............................................................................................................................
RECEIVING BUILDING 1400:

05446

HEGEMAN AVENUE, COLCHESTER

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

3410502
467

1

............................................................................................................................
TRADE SHOP

BUILDING 1405:

HEGEMAN AVENUE, COLCHESTER

05446

3410503
466

Number o f U n d e r g r o u n d T a n k s : 1
Contents:FUEL OIL,

............................................................................................................................
SHELBURNE MIDDLE SCHOOL:

HARBOR ROAD, SHELBURNE

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

05482

341 0536
339

1

............................................................................................................................
BURLINGTON NEWS AGENCY,

INC. : HERCULES DRIVE, COLCHESTER

05446

34 10542

Number o f U n d e r g r o u n d Tanks: 2
Contents:GASOLINE
(UNSPECIFIED),DIESEL,

1417

............................................................................................................................

(c) V I S T A E n v i r o m n t a l I n f o r m a t i o n ,

Inc.,

1994
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..................................................................................................
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COCA COLA:

3410543

HERCULES DRIVE, COLCHESTER

05446

Number o f U n d e r g r o u n d Tanks: 2
Contents:GASOLINE
(UNSPECIFIED),DIESEL,

HOME OF RICHARD A. JORDON:

RT 2

-

HOUSE NO. 779, WILLISTON

05495

3410566

Number of U n d e r g r o u n d Tanks: 1
Contents:FUEL OIL,

8784547

............................................................................................................................
NORTH BEACH MAINTENANCE SHOP:

INSTITUTE ROAD, BURLINGTON

05401

3 4 10 5 9 6

Number o f U n d e r g r o u n d Tanks: 1
Contents:GASOLINE
(UNSPECIFIED),

8640123

............................................................................................................................
ADMINISTRATIVE BUILDING:

BUILDING #1,

CAMP JOHNSON, COLCHESTER

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

3 4 1 0608

05446

1

1973

............................................................................................................................
LAKE CHAMPLAIN TRANSPORTATION MARINA:

KING STREET DOCK, BURLINGTON

05401

3410630

N u n b e r o f U n d e r g r o u n d Tanks: 3
Contents:GASOLINE
(UNSPECIFIED),

8649804

............................................................................................................................
COLCHESTER JUNIOR HIGH SCHOOL:

MALLETTS BAY AVENUE, COLCHESTER

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

05446

3410741
6 51

1

............................................................................................................................
UVMT-AM RADIO:

MALLETTS BAY AVENUE, COLCHESTER

05446

3 4 10 7 4 2

Number o f U n d e r g r o u n d Tanks: 1
Contents:DIESEL,

1238

............................................................................................................................

(c) VISTA E n v i r o r m e n t a l I n f o r m a t i o n , Inc.,

1994
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UNIVERSITY OF VERMONT:

9/05/95

MAIN CAMPUS, BURLINGTON

05401

Number o f U n d e r g r o u n d Tanks: 12
Contents:GASOLINE
(UNSPECIFIED),FUEL

VISTA I D

EPA I D /
AGENCY I D

---------- ------------

341 1079
950

OIL,DIESEL,

............................................................................................................................
LAWRENCE BARNES SCHOOL:

NORTH STREET, BURLINGTON

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

05401

341 1171
774

1

............................................................................................................................
I N THE APPLE ORCHARD:

ORCHARD RD.,

SHELBURNE

05482

341 1257
9852753

N h r o f U n d e r g r o u n d Tanks: 1
Contents:GASOLINE
(UNSPECIFIED),

............................................................................................................................
GEORGIA-PACIFIC CORP. WAREHOUSE:

P I N E HAVEN SHORE ROAD, SHELBURNE

Number o f U n d e r g r o u n d Tanks:
Contents:DIESEL,

05482

3411306
9852511

1

............................................................................................................................
PORTER'S POINT SCHOOL:

PORTER'S POINT ROAD, COLCHESTER

N k r o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

THE CATHOLIC CENTER AT U.V.M.:

INC. DBA ESSEX JUNCTION AGWAY:

3411403

1

REDSTONE CAMPUS, BURLINGTON

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

AGWAY,

05446

05401

341 1477

1

ROUTE 2A, WILLISTON

05495

341 1924

Number o f U n d e r g r o u n d Tanks: 1
C o n t e n t s : F U E L OIL,

(c) V I S T A E n v i r o m l e n t a l I n f o r m a t i o n , Inc.,

1994
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KORNER KWIK STOP:

VISTA ID

ROUTE 2, WILLISTON

05495

EPA ID /
AGENCY I D

341 1927

Nunber o f Underground Tanks: 1
Contents:KEROSENE,

1000130

............................................................................................................................
WILLISTON ARMORY:

ROUTE 2, WILLISTON

05495

341 1929

731

Number o f Underground Tanks: 1
Contents:FUEL OIL,

............................................................................................................................
RAY'S CITGO:

ROUTE 7, SHELBURNE

05482

3412192

Nunber o f Underground Tanks: 3
Contents:GASOLINE (UNSPECIFIED),DIESEL,

9852637

............................................................................................................................
SPILLANEIS SERVICENTERS:

ROUTE 7, SHELBURNE

05482

3412194

Number o f Underground Tanks: 5
Contents:GASOLINE (UNSPECIFIED),DIESEL,USED

237
OIL,

............................................................................................................................
WOODBURY'S WOODENWARE:

PO BOX 303, RT. 7, SHELBURNE

05482

3412196

Number o f Underground Tanks: 2
Contents:FUEL OIL,

1338

............................................................................................................................
LADD REALTY, INC.:

RIVER ROAD, COLCHESTER

05446

3412271

Number o f Underground Tanks: 1
Contents:FUEL OIL,

6584961

---------------------------------------------------------RIVERSIDE WASTEWATER TREATMENT PLANT:

RIVERSIDE AVENUE, BURLlNGTON 05401

3412291

N h r of Underground Tanks: 1
Contents:FUEL OIL,

(c) VISTA Environmental Information, Inc.,

1994
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AUTOMASTER MOTOR CO.,

INC.:

Number o f U n d e r g r o u n d Tanks: 4
Contents:GASOLINE
(UNSPECIFIED),LUBE

DOWN UNDER SPORTS:

05482

SHELBURNE ROAD, SHELBURNE

341 2376

OIL,

05482

SHELBURNE ROAD, SHELBURNE

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

OIL,USED

AGENCY I D

3412377

1

43441 06

............................................................................................................................
SHELBURNE VILLAGE SCHOOL:

SHELBURNE ROAD, SHELBURNE

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

05482

341 2378

1

338

............................................................................................................................
RYDER TRUCK RENTAL,

INC. : SHUNPIKE ROAD, WILL ISTON

05495

Number o f U n d e r g r o u n d Tanks: 5
Contents:GASOLINE
(UNSPECIFIED),DIESEL,USED

34 12404
1699

OIL,LUBE OIL,

............................................................................................................................
KUINIASKA GOLF CLUB:

SPEAR STREET,

SHELBURNE

05482

341 2454

Number o f U n d e r g r o u n d Tanks: 3
Contents:GASOLINE
(UNSPECIFIED),DIESEL,

1792

............................................................................................................................
CHAPEL

BUILDING 907:

ETHAN ALLEN AVE.-FORT

Number o f U n d e r g r o u n d Tanks:
Contents:FUEL OIL,

E, COLCHESTER

05446

341 2588

1

472

............................................................................................................................
FRANK W. WHITCOMB CONSTRUCTION CORP.:

UPPER MAIN STREET, COLCHESTER

Number of U n d e r g r o u n d Tanks: 5
Contents:LUBE OIL,DIESEL,GASOLINE

05446

341 271 I
730

(UNSPECIFIED),FUEL

OIL,

............................................................................................................................

(c) V I S T A E n v i r o n m e n t a l I n f o r m a t i o n , Inc.,

1994
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ALUMNI HALL:

3412741

VT RT 15, COLCHESTER

05446

Number o f Underground Tanks: 1
Contents:FUEL OIL,

488

............................................................................................................................
ALLIOT HALL:

VT RT 15, COLCHESTER

05446

3412742

Number o f Underground Tanks: 1
Contents:FUEL OIL,

479

............................................................................................................................
FOUNDERS HALL:

VT RT 15, COLCHESTER

05446

3412743

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

487

............................................................................................................................
JEMERY HALL:

VT RT 15, COLCHESTER 05446

3412744

N h r o f Underground Tanks: 1
Contents:FUEL OIL,

480

............................................................................................................................
JOYCE HALL:

VT RT 15, COLCHESTER

05446

34 12745

Nurnber o f Underground Tanks: 1
Contents:FUEL OIL,

483

---------------------------------------------------------------------------------------------------------------------*------

LYONS HALL:

VT RT 15, COLCHESTER 05446

3412746

Number o f Underground Tanks: 1
Contents:FUEL OIL,

484

............................................................................................................................
RYAN HALL:

VT RT 15, COLCHESTER

05446

3412748

Nurnber of Underground Tanks: 1
Contents:FUEL OIL,

482

............................................................................................................................

(c) VISTA Environmental Information, Inc.,

1994
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VISTA I D

CHERAY SCIENCE HALL:

4200632

SMC SOUTH CAMPUS, COLCHESTER

05439

EPA I D /
AGENCY I D

---------- ------------

N u n b e r o f U n d e r g r o u n d Tanks: 1
Contents:FUEL OIL,

478

............................................................................................................................
U I L L I S T O N STATE POLICE BARRACKS:

ROUTE 2A AT 189, UILLISTON

05495

4200893

Nllrrber o f U n d e r g r o u n d T a n k s : 1
Contents:GASOLINE
(UNSPECIFIED),

5 11

............................................................................................................................
KANGAS RESIDENCE:

ROUTE 2, HOUSE #678,

WILLISTON

05495

4286989

Number of U n d e r g r o u n d Tanks: 1
Contents:FUEL OIL,

*,

2197

............................................................................................................................
BURLINGTON INTERNATIONAL AIRPORT:

NATIONAL WEATHER SERVICE, SOUTH BURLINGTON

05403

4287030

N u n h e r of U n d e r g r o u n d Tanks: 1
Contents:DIESEL,

1001663

............................................................................................................................

.

:

ADIC:

DEPOT ROAD, COLCHESTER

4949831

05446

N u n b e r of U n d e r g r o u n d Tanks: 2
Contents:FUEL OIL,

2317

............................................................................................................................
MOE DUBOIS EXCAVATING:

HINESBURG ROAD (ROUTE 1161, SHELBURNE

05482

4949883

N u n b e r o f U n d e r g r o u n d Tanks: 2
Contents:GASOLINE
(UNSPECIFIED),DIESEL,

2354

............................................................................................................................
TOWN OF SHELBURNE GARAGE:

HARBOR ROAD, SHELBURNE

05482

4949888

N h r o f U n d e r g r o u n d Tanks: 2
Contents:DIESEL,GASOLINE (UNSPECIFIED),

2341

............................................................................................................................

(c) VISTA E n v i r o n m e n t a l I n f o r m a t i o n , Inc.,

1994
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MAINTENANCE ONE:

ROUTE 2A RAIL PARK, COLCHESTER 05446

Nunber o f Underground Tanks: 3
Contents:USED OIL,DIESEL,GASOLINE

VISTA ID

EPA ID /
AGENCY ID

---------- ------------

4950003
2302

(UNSPECIFIED),

............................................................................................................................
SHELBURNE TOWN HALL:

ROUTE 7, SHELBURNE

05482

4950041
2340

Nunber o f Underground Tanks: 1
Contents:FUEL OIL,

............................................................................................................................
OfBRIENfS TOWN 8 COUNTRY STORE:

ROUTE 2 , UILLISTON 05495

5093007

N h r o f Underground Tanks: 5
Contents:GASOLINE (UNSPECIFIED),DIESEL,KEROSENE,

8625972

............................................................................................................................

-

CUSTOMER USE LIMITATIONS Customer proceeds a t i t s own r i s k i n choosing t o r e l y upon VISTA services, i n whole o r
i n part, p r i o r t o proceeding w i t h any transaction. VISTA assunes no r e s p o n s i b i l i t y f o r the accuracy o f government
records, f o r e r r o r s occurring i n conversion o f data, o r f o r customer's use o f VISTA services. VISTAfs o b l i g a t i o n
regarding data i s s o l e l y Limited t o providing p o r t i o n s o f data e x i s t i n g i n government records as o f t h e date o f
each goverrment update received by VISTA.

(c) VISTA Envirormental Information, Inc.,

1994

For more information c e l l :

( 6 1 9 ) 450-6100

DESCRIPTION OF DATABASES SEARCHED
Below are general descriptions and search parameters of the federal and state databases that VISTA searches for the
National Radius Report.

FEDERAL DATABASES
Please check the "Summary of Environmental Risks Found" matrix on the cover of this profile to determine the specific
dates of the federal databases searched for this profile.

U.S. EPA: NPL
The National Priorities List (NPL) is the EPA's database of uncontrolled or abandoned hazardous waste sites identified
for priority remedial action under the Superfund Program. A site, to be included on the NPL, must either meet or
surpass a predetermined hazard ranking systems score, or be chosen as a state's top-priority site, or meet all three of
the following criteria:
1) The US Department of Health and Human Services issues a health advisory recommending that people be
removed from the site to avoid exposure.
2) The EPA determines that the site represents a significant threat.
3) The EPA determines that remedial action is more cost-effective than removal action.

U.S. EPA: CERCLIS
The CERCLIS List is a compilation by the EPA of the sites which the EPA has investigated or is currently investigating
for a release or threatened release of hazardous substances pursuant to the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA or Superfund Act).

U.S. EPA: RCRA (RCRIS/HWDMS)
The EPA's Resource Conservation and Recovery Act (RCRA) Program identifies and tracks hazardous waste from the
point of generation to the point of disposal. The RCRA Facilities database is a compilation by the EPA of reporting
facilities that generate, transport, treat, store or dispose of hazardous waste.

U.S. EPA: ERNS
The Emergency Response Notification System (ERNS) is a national database used to collect information on reported
accidental releases of oil and hazardous substances. The database contains information from spill reports made to
federal authorities including the EPA, the US Coast Guard, the National Response Center and the Department of
Transportation.

STATE DATABASES
Please check the "Databases Searched" to determine if the following type of databases are available from VISTA for
the state in which the subject property of this report is located. Please note that if the Summary does not list one of
the following databases, it is not currently available. You may also determine the specific names and dates of the
databases searched for this profile in the summary.

STATE: SPL
The State Priority List is a generic name for databases maintained by many states that contain sites considered to be
actually or potentially contaminated and presenting a possible threat to human health and the environment. These
sites are generally listed by the state to warn the public or as a part of an investigation and cleanup program managed
by the state.

STATE: LUST
This is a database maintained by state or local agencies of known or suspected leaking underground storage tanks.

STATE: UST
This is a database maintained by state or local agencies of registered underground storage tanks.

STATE: SWLF
This is a database maintained by state or local agencies of Solid Waste Landfills, Incinerators, and transfer stations.
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SECTION 1 - INTRODUCTION
1.1

PROJECT DESCRIPTION

The Vermont Agency of Transportation, in cooperation with the Chittenden County Regional Planning
Commission, is evaluatingalternativesfor improving the flow of people through enhanced transit service
between the three city centers of Burlington, South Burlington, and Winooski, Vermont. The Burlington
Area Tri-Center Transit Study is a Major Investment Study, following Federal Transit Administration
guidelines. The project follows and is a direct result of an earlier study of fixed-guideway transit
opportunities in Chittenden County, conducted by the Agency of Transportation in 1993-94.
Figure 1-1shows'the Tri-Center study area. Figure 1-2illustrates the "three downtowns" linkage concept
recommended by the previous study as the appropriate focus for initial transit system improvements.
An additional leg extends to a proposed park and ride site south of downtown Burlington, following
the proposed alignment of the Champlain Parkway/Southern Connector to be constructed by the
Vermont Agency of Transportation.
1.2

PURPOSE OF REPORT

The Conceptual Definition of Alternatives report describes the transportation improvement alternatives
for the study area. Three alternatives in addition to no build are proposed to address the transportation
problems created by m e n t and projected volumes of people and vehicles traveling within and between
the three city centers. These alternatives are:

Transportation System Management (TSM)
High Occupancy Vehicle (HOV)
Light Rail Transit (LRT)
Highway widening options for single-occupant vehicles and general traffic are not addressed in this
study. Highway and roadway improvements in the study area have been previously evaluated, and
committed projects are part of the area's and the State'sTransportation Improvement Program. Roadway
improvement projects relevant to the study area and programmed for implementation include Main
Street, Riverside Drive, and the Champlain Parkway/Southern Connector.
The descriptions given in this report will be subject to further refinement. Both the physical and
operating characteristics of some or all alternatives may be modified as project proceeds. Final
characteristics will be described in the Final Definition of Alternatives Report.
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SECTION 2 SUMMARY OF ALTERNATIVES
The Burlington Area Tri-Center Transit Study evaluates three alternatives in addition to the base case,
no build condition: Transportation System Management, High Occupancy Vehicle, and Light Rail
Transit. The general characteristicsof the alternatives are summarized below. Each altemative extends
to a proposed park and ride lot at the former General Electric site south of downtown Burlington near
Lakeside Avenue. Each alternative is described in detail in the following chapters.
No Build - This altemative assumes Chittenden County Transit Authority (CCTA) and Campus
Area Transportation System (CATS) will maintain their current all-bus fleet and alignments.
TransportationSystem Management (TSM) - The TransportationSystem Management alternative
modifies Chittenden County Transit Authority bus routes to create a transit spine along College
Street arid through WM/Medical Center campus, increases the frequency of service, and adds
or links to transit centers at Champlain Mill, University Mall, the commuter lot behind the
Sheraton Conference Center, and a park and ride lot at M a r t i n - M e e d near Lakeside Avenue.
The TSM alternative also recommends travel demand management techniques, traffic signal
priority at key intersections, and changes to on-street parking conditions at bus stops.

In the South Burlington segment of the study area, there are two options for the TSM alternative.
One uses existing streets, Williston Road and Dorset Street. The other proposes a new exclusive
guideway for buses only behind Staples Plaza, with a new bridge over 1-89 to the University
Mall. Under both options, from University Mall, service loops around the future South
Burlington city center area and the hotels on Williston Road.

High Occupancy Vehicle (HOV) - This alternative provides a dedicated lane during the a.m. and
p.m. peak hour for buses and automobiles with two or more persons traveling on Main
Street/Williston Road, Pearl Street/Colchester Avenue, and the future Champlain
Parkway/Southern Connector. The dedicated lane would generally be the outer westerly lane
in the morning, and the outer easterly lane in the afternoon on the east-west streets. On
Champlain Parkway, the dedicated lane would be a reversible lane in the center of the roadway.
The HOV alternative is also served by a park and ride lot at Martin-Lockheed near Lakeside
Avenue and the commuter lot behind the Sheraton.
Light Rail Transit (LRT)- This alternative provides fixed guideway urban electric rail technology
to connect the three city centers. Like the TSM alternative, the LRT alignment creates a transit
spine along College Street and through the UVM/Medical Center campus. From the core
system, one leg extends down Colchester Avenue, crosses the Winooski River on a new bridge,
and terminates at a transit center in the Champlain Mill redevelopment area. Another leg
extends to the Sheraton Conference Center, behind Staples Plaza, across 1-89 on a new bridge
to University Mall. From University Mall, the line loops around the future South Burlington city
center area and the hotels on Williston Road. A third leg extends south to Lakeside Avenue and
a major park and ride lot/transit center at Martin-Lockheed.
The LRT alternative is a surface facility, except where bridges and a possible tunnel are required.
There are two alignment possibilities in the WM Green area. One uses a short tunnel to cross
beneath the Green and reach the center of the university/medical center complex. The other
stays on the surface, using street right-of-way which currently-formsthe west edge of the Green
to connect to Prospect/Colchester and the university/medical center block.
Bus service in the area served by the LRT altemative is restructured to connect to stations and
reduce service redundancy. Stations are provided at major cross-streets and destinations in the
corridor.
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SECTION 3 - BACKGROUND ASSUMPTIONS
3.1

BUS NETWORK DESIGN PHILOSOPHY

Understanding the rationale behind the service design is vital to the process of developing transit
alternatives. The Chittenden County Transit Authority (CCTA) is currently developing a system plan
which identifies system-wide service concepts and design philosophies. The bus networks identified
for the Tri-Center Transit Study are based on the CCTA system, modified in the study area where
appropriate to create and/or serve the alternatives developed for this study. CCTA's system is described
in Appendix 1, Draft Service Description from CCTA's in-progress plan update.
The other transit system in the study area is the-CampusArea ~rans~ortation
System (CATS); managed
by the Campus Area Transportation Management Authority (CATMA). CATMA runs a system of
shuttle buses serving the University of Vennont campuses, Fletcher AUen Medical Center facilities, and
fringe park and ride lots. It is a system internal to the UVM/Medical Center segment of the transit
alignment. Bus service alternatives for this project provide links to the CATS system, which is assumed
to continue to provide internal campus circulation. This system is also described in Appendix 1.
Like many other communities, Burlington's is a radial bus network with downtown as its focus. This
type of network provides for rapid movement of people to the central business district, but requires
longer, more indirect trips for riders wishing to travel elsewhere. The service improvements reflected
in the study alternatives have been developed with the base system in mind, proposing changes to better
serve the study area.
The no build alternative reflects existing service levels, with improvements identified in the CCTA Short
Range Plan currently being developed. The E M alternative reflects expanded service, based on route
changes and improvements summarized previously and detailed in Section 5. Four transit centers are
identified in this alternative, two of which are already in use @owntown/Cherry Street and Champlain
Mill).
The HOV alternative assumes buses will use the designated lanes during the designated hours on Pearl
Street/Colchester Avenue, Main Street/Williston Road and the Southern Connector. Route changes and
additional transit centers are not proposed under this alternative.
The LRT alternative reflects bus operations similar to the E M alternative, except that bus service is
replaced with trunk-line rail transit service and connecting bus routes feed stations.
3.2

VEHICLES

This section contains descriptions of the bus and light rail vehicles that have been assumed for operation
of transit services under the alternatives developed for this study.

Bus Characteristics
The TSM vehicle is assumed to be identical to the newest buses in the existing CCTA fleet in order to
achieve economies in vehicle procurement and fleet maintenance and to project a uniform transit image.
A "Trolley type" bus similar to the College Street Shuttle could be used instead, but should have more
comfortable seats.
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Diesel fuel-powered buses are assumed for all future year study alternatives. The average CCTA bus
vehicle used is assumed to be 35 feet to 40 feet long with a maximum speed of 55 miles per hour. The
average CATS bus is smaller, approximately 25 feet long. All buses are lift-equipped. Average seating
capacity is 44 persons for a full-size bus; 24 persons for the smaller buses. Maximum load standards
presently used by CCTA is 100 percent of seating capacity.

CATS uses some vans and both CATS and CCTA neighborhood circulator routes use some smaller, 25foot buses. Average seating capacity is 24 persons. The maximum load standard for neighborhood
circulators is 100 percent of capacity.
Light Rail Vehicle Characteristics
Light rail vehicles will be developed with the following characteristics:

3.3

Body Type:

Heritage, Low Floor, double ended

Propulsion and controls:

PCC

Length:

50 feet

Width:

8 feet 6 inches

Height:

12 feet

Floor height at doors:

14 inches (same as platforms)

Number of doors:

One dual-stream on each side of car, centered

On-board fare collection equipment:

One ticket vending machine (TVM), one Validator

Seats:

16 over tmcks, 16 in low floor section,
two wheelchair tie-downs

Crush capacity including standees:

Approximately 60

LOADING STANDARDS

Evaluation of transit service requires assumptions about vehicle capabilities and loading standards by
type of service. The loading standards to be used in this study are noted below. These standards reflect
similar levels for all service types. Using peak hour patronage forecasts, headways shall be modified
to consider maximum vehicle loads.
Vehicle Tme

Seated Load

Regular Bus

44

Circulator Bus

24

Light Rail Vehicle

40
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Standees

Maximum Load

% Seated
Passen~ers

3.4

FARE STRUCTURE

The basic CCTA adult cash fare is $1.00 per ride, effective October 1, 1995. Youth, senior, and disabled
patrons ride for $.50.' Special fares are available to seniors and others on certain days for shopping,
Sunday morning church services, and Sunday afternoon service to the Medical Center.
CATS buses charge no fare to riders.
3.5

HORIZON YEAR

All alternatives shall assume a 1995 base year, 2005 mid-point and 2015 horizon yea?. Socioeconomic
data used in this study is provided by Chittenden County Regional Planning.Commission.
- .

'CCTA also sells a regular monthly pass ($40), an elderly/youth/disabled monthly pass ($15), and
discounted "lo-Ride Tickets" ($8.25 for adults, $4.70 for elderly/youth/disabled). Transfers are free.
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Table 3-1

TSM and CCTA Route Fare and Headway Assumptions, by Year

Fare

PM Peak Hour
Headway

Fare

PM Peak Hour
Headway

Fare

TSM

$0.75

5-10 minutes

$1.00

5-10 minutes

$1.25

UMall/Airport

$0.75

30 minutes

$1.00

15 minutes

$1.25

10 minutes

Essex

$0.75

30 minutes

$1.00

15 minutes

$1.25

10 minutes

Ledgewood/
Lakeside

$0.75

30 minutes

$1.00

15 minutes

$1.25

10 minutes

Lakeside/
S. Meadows

$0.75

30 minutes

$1.00

15 minutes

$1.25

10 minutes

North Avenue

$0.75

30 minutes

$1.00

15 minutes

$1.25

10 minutes

North/South
Circulator

$0.75

30 minutes

$1.00

10 minutes

$1.25

10 minutes

Shelburne/
South End

$0.75

30 minutes

$1.00

15 minutes

$1.25

15 minutes

Riverside/
Winooski

$0.75

30 minutes

$1.00

15 minutes

$1.25

15 minutes

10 minutes

Free

10 minutes

Free

10 minutes

College St. Free
Shuttlee*

,

5-10 minutes

*

CCTA is currently conducting a fare study. Recommendations include raising fares to $1.00 in
late 1995.

**

Replaced by TSM alternative.
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PM Peak Hour
Headway

Route

3;4

SECTION 4 - NO BUILD ALTERNATIVE
The no build alternative (Figure 4-1) reflects a minimum level of transit service expansion. The transit
network reflects existing CCTA and CATS service, with expansions which may be recommended in
forthcoming CCTA Short Range Plan, anticipated to be completed in October 1995.
4.1

BUS OPERATIONS

The no build transit network consists of the existing CCTA and CATS bus systems. Figure 41
illustrates, and Table 4-1 describes, proposed bus routes in the no build alternative.
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Figure 4-1: CCTA System Map

Table 4-1
No Build Alternative Network Bus Routes
Description

Route
CCTA:
North Ave.
UVM/ Waterfront
Shuttle

Travel Direction

Weekday Headwayst Trips

North Avenue
College/Battery/
Cherry/Pearl/Prospect
Loop

Both
SB College
loop

30 min./60 min. evenings
approx. 60 min.A.M.

Lakeside

St. Paul/Pine Street

Both

60 minutes

North/South
Circulator

Maple/Battery/
Archibald/Prospect Loop

WB Maple
loop

30 minutes

Both

30 minutes

University Mall/
Auport
South End/
Shelbune

S. Union/Shelburne Rd.

Both

30 min./60 min. evenings

Essex

Pearl/Colchester/E.AIlen/
College Pkwy/Pearl/Park

Both

30 min./60 min evenings

Essex Center

Rt 15/Sand Hill Rd/Rt 117/
Maple/Central Loop

Clockwise loop

30 min. peaks
approx. hourly midday

College St. Shuttle

College Street

Both

10 min./20 min evenings

Riverside Ave/
Winooski Loop

Riverside/Champlain Mill/
Wiooski circulator loop

Both along
30 min/60 min
Riverside;
evenings
counter-clockwise
in Winooski

CATS:
On-Campus
Commuter

Off-Campus

University ~lace/~uditorium/
Gymnasium/ Redstone Campus
Commuter and staff lots to:
- central carnpus/Univ. P1.
- UHC/Trinity
- Fletcher Allen complex
- Fletcher Allen/UHC
University Place/S. Prospect/
Maple/Winooski Ave/North/Pearl
loop
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Both

10 min peak/26 min off-

Both
Both
Both
Both

8 min peak115 min off-pk
15 min.,AM/PM peaks only
same
Continuous, day-long

20 rnin.evenings
Counter
clockwise
Loop

SECTION 5 - TRANSPORTATION SYSTEM MANAGEMENT (TSM)
ALTERNATIVE
The TSM alternative (Figure 51) reflects sigruficantly increased headways between the three city centers,
with expansion of the bus fleet to accommodate the increased service. A major component of the TSM
alternative is implementation of two additional transit centers, joining the two already functioning in
downtown Burlington and the Champlain Mill. Other improvements include direct service to the heart
of the UVM/medical center complex and to the commuter lot behind the Sheraton conference center.

5.1

SYSTEM DESIGN

The TSM alternative creates a transit "spine" along College Street and through the UVM/medical center
campus. Headways are sigruficantly increased, to offer five minute service between the waterfront and
UVM, and ten minute service on each of the two legs.
The Winooski leg would operate on Pearl Street and Colchester Avenue, across the existing Winooski
River bridge, and terminate at the Champlain Mill transit center.
The South Burlington leg has two short segments with two routing alternatives in each. The first
segment with two route options lies between the UVM water tower and Staples Plaza. In this segment,
the first route option extends down a realigned Beaumont Drive to Williston Road and continues east
on Williston. The second option in this segment extends through the medical center to Carrigan Drive,
continues across East Avenue to serve the commuter lot behind the Sheraton. This route continues
across Williston Road to the west end of Staples Plaza.
The second segment with two route options lies between Staples Plaza and Dorset Street. The first
option, TSM-1, continues on Williston Road across 1-89, and turns south onto Dorset Street to University
Mall. The second option, TSM-2, creates a new busway-only right-of-way behind Staples Plaza,
continuing east to University Mall on a new bridge over 1-89 south of the current I-89/Wilkton Road
interchange. The new busway bridge would also provide space for pedestrians and bicycles, creating
an opportunity to extend and link the bikeways of Burlington and South Burlington.
Both TSM routes to University Mall loop around Corporate Way to Williston Road via Midas Way,
serving the future South Burlington city center and the hotels and motels along Williston Road east of
1-89.
The south leg would operate on the planned Southern Connector - an improved Pine Street - between
Lakeside Avenue and the downtown Burlington waterfront.
5.2

BUS OPERATIONS

The TSM transit network consists of the existing CCTA and CATS bus systems, modified in the study
area to provide the College Street and campus area transit "spine". The TSM alternative would also
include future modifications proposed for the underlying CCTA system incorporated into the no build
altemative.
Policy headways are ten minutes on each of the branches, five minutes in the core area between the
waterfront and Fletcher Allen Medical Center.
Table 5-1 presents all proposed bus routes in the TSM alternative. Route modifications are described
in the Appendix of this document.
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Table 5-1
Transportation System Management Alternative Bus Routes
Route
CCTA:
North Ave.

Lakeside

Description

Travel Direction

Weekday Headwayst Trips

North Avenue/Winooski/
College/Battery/Elrnwood

Both

30 min./60 min. evenings

St. Paul/Pine Street/
College/ Winooski/Main

Both

30 minutes

WB Maple

30 minutes

North/South
Circulator

Loop
University Mall/
Airport

Both

30 minutes

South End/
Shelbume

College/St. Paul/Maple/
Union/Shelbume Rd.

Both

30 min./60 min. evenings

Essex

Battery/College/ Winooski/
Pearl/Colchester/E. Allen/
College Pkwy/Pearl/Park

Both

30 min. /60 m i . evenings

Essex Center

Rt 15/Sand Hill Rd/Rt 117/
Maple/Central Loop

Clockwise loop

30 min. peaks
approx. hourly midday
10 min./20 min eveningseach branch

TSM

College/Pearl/Colchester
to Champlain Mill
College/Pearl/Main/
Williston to University Mall

Both

Riverside Ave/
Winooski Loop

Grant/ Winooski/College/
Battery/Pearl/Elmwood /
Riverside

Both along
30 mh/60 min
Riverside;
evenings
counter-clockwise
in Winooski

CATS:
On-Campus
Commuter

Off-Campus

University Place/Auditorium/ Both
Gyrnnasium/Redstone Campus
Commuter and staff lots to:
- central campus/Univ. P1.
- UHC/Trinity
- Fletcher Allen complex
- Fletcher Allen/UHC

University Place/S. Prospect/ CounterMaple/ Winooski Ave /
clockwise
North/Pearl loop
Loop
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Both
Both
Both
Both

10 rnin peak/26 rnin off-

8 min peak/l5 min off-pk
15 min.,AM/PM peaks only
same
Continuous, day-long

20 min. evenings

5.3

TRANSIT CENTERS

The TSM alternative includes four transit centers around the periphery of the study area. Proposed
locations are:
Downtown Burlington (existing Cherry Street or proposed College Street)
Champlain Mill redevelopment area in Winooski
University Mall in South Burlington
Lockheed-Martin site near Lakeside Avenue
The transit centers are connection points with other bus routes, pedestrian.and bicycle access, and some
parking except in downtown Burlington. Limited joint or shared parking is assumed at the Champlain
Mill and University Mall transit centers. A major park and ride lot is proposed at the former General
Electric site near Lakeside Avenue south of downtown Burlington, now Martin-Lockheed, linked to the
three-downtown study area by a south leg following the alignment of the proposed Champlain
Parkway/Southem Connector. This-roadway is programmed to be built by the Vermont Agency of
Transportation.

.

CCTA appears to have outgrown the Cherry Street Terminal, and is expected to begin looking for a new
terminal site in downtown Burlington. To date, a site has not been selected. The TSM alternative, as
currently conceptualized, could use either a Cherry or a College Street terminal location.
The TSM busway option alternative assumes a major upgrade to the current commuter lot behind the
Sheraton. This facility may be served by a proposed future direct ramp off southbound 1-89. This
facility has been evaluated previously as part of planned university and medical center expansion. Both
the direct access ramp and a structured parking facility are assumed to be built by others, although
structured parking spaces are assumed to be added to the facility as part of the build alternatives.
5.4

TRAFFIC CONTROL

The TSM alternative includes traffic signal priority for buses at the following locations:

.

College Street at Battery, Winooski, Union, Willard and Prospect
Pearl Street at S. Prospect
Colchester Avenue at East, Chace, Barrett
East Avenue at Williston Road
Williston Road at Staples Plaza/Sheraton driveway, 1-89 access ramps, Dorset Street
Battery Street at Main, Maple
Pine Street at Lakeside Avenue

Signals would be installed at College and Prospect, and at Battery and Maple.
5.5

BUS STOPS

The TSM alternative includes curbside bus stops at the following locations:
Main Street Landing
College Street at:
Battery Street
Pine St~eet
Church Street
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South Union Street
South Willard Street
South Williams at College
South Prospect at:
College
Pearl
Colchester Avenue at:
Medical Center Drive
East Avenue/T-ty
College
Chace Mill
Champlain Mill
Medical Center/Beaumont Drive at:
Fletcher Allen
Central Campus
Carrigan Drive
Sheraton Way at:
Commuter Lot/Sheraton
Staples Plaza
Dorset Street at:
Howard Johnson's Motor Inn
Corporate Way
Corporate Way at the future city center
Midas Way at Williston Road
Williston Road at Mary Street
Southern Connector at:
Lakeside Avenue
Howard Street
Maple Street

-

The segment between the UVM water tower and Staples Plaza has two route alternatives.
Option 1,using Williston Road, has bus stops on Williston Road at the Sheraton/Staples Plaza.
Option 2, extends along Carrigan Drive across East Avenue to the Sheraton, using Catamount Drive to
the intersection with Williston Road. In this area, bus stops would be located at the commuter lot and
the Sheraton.
For the route alternatives in the segment between Staples Plaza and University M d , with the Williston
Road alternative (TSM-I), stops would be located on Dorset Street at Howard. Johnson's and at Corporate
Way. Both stops would serve University Mall.
With the exclusive busway option (TSM-2), stops would be located at a future development behind
Staples Plaza and at University Mall.
5.7

TRAVEL DEMAND MANAGEMENT

The TSM alternative includes strategies to better manage travel demand as well as make efficient use
of existing facilities. These travel demand management (TDM) strategies seek to reduce the volume of
peak period traffic, making it easier to also manage the facilities to handle that traffic. The strategies
identified are recommended to be developed and implemented in cooperation with the City of
Burlington's TDM program, CATMA, and larger employers in South Burlington and Winooski.
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The following TDM measures are recommended:
Alternative work schedules, including flex-time, staggered work hours, reduce work
weeks
Employer carpooling programs
Employer vanpooling programs
Employer-initiated transit services
Employer transportation coordinators
Guaranteed ride home programs
Parking management programs, including preferential or reserved parking, reduced
parking requirements, pricing actions
Telecommuting
To facilitate the development and implementation of the measures listed above, the formation of a tricenter Transportation Management Organization is recommended. The TMO should include large
employers in the three study area co~lununities.
In addition to TDM measures developed in cooperation with major employers, the three communities
may also wish to consider developing these additional TDM concepts:
a

•
•

5.8

Trip reduction ordinances
Traffic management plans
Transportation management districts

LEGISLATIVE MANDATES

The TSM alternative also recommends an official mandate giving priority to transit vehicles re-entering
the stream of traffic. Such a mandate could be a state law or local ordinance giving buses priority to
resume their routes after stopping to pick up and discharge passengers at pd-offs. One example of this
approach was passed by the 1993 Minnesota Legislature:
"The driver of a vehicle traveling in the right-hand lane of traffic shall yield the right-of-way to
any transit bus attempting to enter that lane from a bus stop or shoulder, as indicated by a
flashing left turn signal."
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SECTION 6 - HIGH OCCUPANCY VEHICLE (HOV) ALTERNATIVE
The high occupancy vehicle alternative (Figure 6-1) is designed to sigruficantly improve travel time for
vehicles containing two or more occupants traveling, using existing roadways. HOV facilities give
preference to multiple-occupant vehicles, including buses, carpools and vanpools, in mixed-flow facilities
which experience delays and congestion.

6.1

SYSTEM DESIGN

The HOV altemative adapts existing facilities to create three transit-friendly legs into and out of
downtown Burlington during the periods of highest congestion. This altemative designates an existing
lane for use by buses and carpools only. traveling in the peak direction, during the peak period. The
HOV lanes are dedicated on three key arterials in and out of downtown Burlington: Pearl
Street/Colchester Avenue, Main Street/Williston Road, and the future Champlain Parkway/Southern
Connector. HOV lane designation on these arterials would begin at Battery Street in downtown
Burlington and extend as follows:
to Hinesburg Road in South Burlington
to West Canal Street in Winooski
to Lakeside Avenue in Burlington
The HOV lanes would be created by removing parking from the curb lanes on both sides of the street,
providing four traffic lanes: One for HOV in the peak direction, two for general traffic in the peak
direction, and one for general traffic in the reverse peak direction. The exceptions will be:
1.

Pine Street and a section of Pearl Street, where there will be a single reversible HOV
lane between the opposing general purpose lanes; and

2.

A section of Main Street between Williams and Prospect, where there will be no
separate HOV lane and HOV traffic will share existing traffic lanes with general traffic.

General purpose traffic will be required to enter the HOV lanes in order to make right hand turns and
access driveways.
HOV lane designation would be accomplished by striping the outer lane with the universal "diamond
symbol which designates a bus/carpool lane, and posting signs which indicate the hours during which
that lane is reserved for buses and carpools only.

6.2

BUS OPERATIONS

The high occupancy vehicle transit network consists of the existing CCTA and CATS bus systems, with
future modifications proposed under the no build altemative. Route information is given in Table 4.1
in Section 4 of this document.
6.3

BUS STOPS

The HOV altemative assumes limited bus stops during the peak hour, peak direction. Buses will pull
out of the HOV lane to stop at the curb. Stops are assumed at the following locations:
Colchester Avenue at
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Trinity College/Fletcher Allen Medical Center
University Health Center

6-1

Pearl Street at Willard Street
Church Street
Park Street
Williston Road at Dorset Street
Sheraton/Staples Plaza Driveway
Beaumont Drive (future extension)
Main Street at South Prospect Street
South Union Street
Church Street
Battery Street
Champlain Parkway at Howard Street
Maple Street
Main Street
6.4

TRANSIT CENTERS

The HOV alternative assumes two park and ride facilities, located as follows:
Existing CATMA commuter lot
Lockheed-Martin site near Lakeside Avenue
The existing CATMA commuter lot and the Lockheed-Martin employee parking lots are envisioned as
auto intercept lots where auto drivers can park and either share a vehicle using the HOV lanes or board
a bus for the remaining journey into Burlington. In addition, two CCTA bus routes will use the HOV
lane: the Airport Route will operate in the HOV lanes on Williston Road/Main Street, and the Essex
Route will operate in the HOV lanes on Colchester Avenue/Pearl Street. The Lakeside route will not
use the center reversible HOV lane on Pine Street/Champlain Parkway due to its need to make local
stops along the way.
6.5

TRAFFIC CONTROL

The HOV alternative includes traffic signal synchronization in the peak direction for Pearl/Colchester
and Main/Williston traffic moving westbound in the morning and eastbound in the evening rush hours.
Signals are assumed to be timed to facilitate both HOV and mixed traffic flow at the following locations:
Pearl Street at:
Park
Winooski
Willard
Prospect
Colchester Avenue at:
Fletcher Allen Medical Center
East
Riverside
West Central
Allen
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Main Street at:
Battery
Winooski
Willard
Prospect
Williston Road at:
East
Sheraton/Staples Plaza Driveway
1-89 Ramps
Dorset Street
Hinesburg/Patchen. Road
Champlain Parkway at:
Main
Maple
Howard
Lakeside
6.6

COMBINED HOVITSM OPTION

The HOV alternative could be combined with the TSM alternative in the core, Winooski and South
Burlington segments to provide two distinct yet complementary transit enhancements using existing
roadway facilities. Under this option, the HOV lanes would function for carpools and express buses
only between the three downtowns. Express buses would not stop between Champlain Mill and the
downtown Burlington transit center at Cherry Street. Local buses would use the College Street TSM
alignment, with stops as identified throughout the comdor.
A combined HOV/TSM option would provide faster service in the diamond lane on Pearl/Colchester
and Main/Williston, because fewer buses would use it, and those using it would not be stopping. Buses
stopping within the corridor would use the TSM alignment on College Street. A combined option would
also allow the diamond lane to be an inner travel lane, removing transit vehicles from outer lane traffic
preparing to turn right and/or park.
Under this option, bus service would be restructured to provide both local and express service in the
corridor during the peak morning hours inbound and afternoon hours outbound from downtown
Burlington.
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SECTION 7 - LIGHT RAIL TRANSIT ALTERNATIVE
Light rail transit is a n electrically-powered rail technology. The LRT altemative is predominantly a
surface, or at-grade, system, with two new bridges to carry LRT, bicycles and pedestrians over the
Winooski River and over 1-89. One option in the University of Vermont segment of the corridor uses
a short tunnel to underpass the Green and historic UVM buildings.
SYSTEM DESIGN

7.1

The light rail transit alternative (Figure 7-1) provides the sameoverall'transit service coverage as the
TSM alternative, connecting the three city centers of Burlington, South Burlington and Winooski. This
alternative penetrates the three downtowns On surface streets, with the following exceptions.
At the WinooskiRiver in Winooski, the LRT alternative crosses the river on a new bridge
constructed for light rail transit, bicycles and pedestrians.

In South Burlington, the LRT altemative creates a new transportation right-of-way through
undeveloped property behind Staples Plaza. The route then crosses 1-89 on a new bridge, also
for light rail transit, bicycles and pedestrians, to access University Mall.
At the University of Vermont (UVM), two options are provided. One runs on the surface at the
east edge of the South Prospect Street right-of-way, currently in use as the western edge of the
UVM Green. The other provides a short, cut-and-cover tunnel under the Green. The tunnel
option begins between Waterman Hall and the University Health Center buildings on the west
side of Prospect and heads east under the Green. It emerges east of University Place, behind
Williams Hall.
Under the LRT alternative, College Street becomes a transit street closed to automobile through-traffic.
Local traffic would be permitted to access property along College Street. Between Winooski and St. Paul
Streets no auto traffic would be allowed, making this 2-block segment surrounding Church Street
Marketplace a true transit mall.
FEEDER BUS OPERATIONS

7.2

The closely spaced stations on the LRT alignments tends to orient these lines primarily towards a walkon ridership base and some limited park and ride opportunities - except for the southern extension to
Lakeside Avenue, which offers a very attractive running time with few stops. The two east-west lines
do not offer a run tibe which, in connection with a feeder bus, would attract people who currently
drive.
Opportunities for feeder buses appear therefore to be limited to existing routes, which have an existing
ridership base with a high proportion of captive riders (with no car available to make the trip), which
serve sigruficant traffic generators, and where economies could be realized by converting them to LRT
feeder routes. While total journey time would be slightly longer in an uncongested environment due
to the imposed transfer, in a congested environment the transfer would be worthwhile.
A key criteria is that in cutting the bus route back to feed the LRT, no location currently served by the
bus is left unserved. This criteria is met by the Airport and Essex bus routes, which parallel the LRT
beyond the logical truncation points at U-Mall and Winooski respectively. The Essex bus parallels the
Winooski LRT alignments exactly, and the Auport bus route is within a block of the LRT west of U-Mall.
Frequent stops are made on both of these alignment sections.
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On the southern LRT extension, however, the focus is on express delivery into downtown from the park
and ride, and only two stops are provided en route. Hence, while the Lakeside bus will effectively feed
the LRT at Lakeside Avenue Station, it will not be truncated there.
The existing schedules of the Essex and Anport lines lend themselves to truncation. The Axport line
can make a complete round trip from the U-Mall to the w o r t and return in 25 minutes, which lends
itself to a timed transfer to LRT at U-Mall every half hour in both directions. One bus is saved over the
current through service to ,Cherry Street.
The inbound Essex line arrives at Winooski (Champlain Mill) nine minutes before the outbound trip,.
and the Riverside line is scheduled identically to provide a timed transfer opportunity between the two
routes. Since these schedules are fixed by the existing timed transfer at Cherry Street, the LRT schedule
can be tailored to arrive prior to the departure of the outbound Essex and 'Riversidebuses, and depart
after the arrival of the inbound Essex and Riverside buses.

This arrangement at Winooski would facilitate the preservation of the Essex Line as a through "trunk
line" route by rerouting it via Riverside Avenue, and truncating the existing Riverside bus, which
already has more of the characteristics of a feeder as it loops through Winooski. Whichever route is
truncated, a bus is saved.
7.3

TRANSIT CENTERS

The LRT altemative includes the four transit centers around the periphery of the study area described
in the TSM alternative. Proposed locations are:
Downtown Burlington (existing Cherry Street or proposed College Street)
Champlain Mill in Winooski
University Mall in South Burlington
Lockheed/Martin/General Electric site near Lakeside Avenue
The transit centers are connection points with bus routes, pedestrian and bicycle access, and some
parking except in downtown Burlington. Limited joint or shared parking is assumed at the Champlain
Mill and University Mall transit centers. The LRT alternative assumes a major upgrade to the current
commuter lot behind the Sheraton potentially served by a proposed direct ramp off southbound 1-89.
These facilities have been evaluated previously as part of planned university and medical center
expansion. The structured parking facility is assumed to be built by others, although structured parking
spaces in the facility are included in the build alternatives.
A major park and ride lot is proposed at the former General Electric site near Lakeside Avenue south
of downtown Burlington, linked to the three-downtown study area by a south leg, possibly following
the.alignmentof the proposed Champlain Parkway/Southern Connector. This roadway is programmed
to.be built by the Vermont Agency of Transportation.
CCTA is expected to begin looking for a new terminal site in downtown Burlington. To date, a site has
not been selected. The LRT altemative could use either a Cherry or a College Street terminal location.
7.4

TRAFFIC CONTROL

Traffic control and traffic signal priority will be located at the same intersections and will use the same
system as outlined in the TSM alternative. Traffic signal priority is assumed at the following locations:
College Street at Battery, Winooski, Union, Willard and Prospect
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Pearl Street at S. Prospect
Colchester Avenue at East, Chace, Barrett
East Avenue at Williston Road
Williston Road at Staples Plaza/Sheraton driveway, 1-89 access ramps, Dorset Street
Battery Street at Main, Maple
Pine Street at Lakeside Avenue
Signals would be installed at College and Prospect, and at Battery and Maple.
7.5

STATION LOCATIONS

The LRT alternative includes stations at the following locations:
Waterfront, near Main Street Landing
College Street at:
Battery Street
P i e Street
Church Street
South Union Street
South Willard Street
South Williams at College
South Prospect at:
College
Pearl
Colchester Avenue at:
Medical Center Drive
East Avenue/Trinity College
Chace Mill
Champlain Mill
Medical Center/Beaumont Drive at:
Fletcher Allen
Central Campus
Canigan Drive
Sheraton Way at:
Commuter Lot/Sheraton
Staples Plaza
New R/W behind Staples Plaza at:
West of 1-89
North Fhd of University Mall
Dorset Street at:
Howard Johnson's Motor Inn
Corporate Way
Corporate Way at the future city center
Midas Way at Williston Road
Williston Road at Mary Street
Southem/Lakeside Extension north/south alignment at:
Lakeside Avenue
Howard Street
Maple Street
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Chapter 3: Sewice Description

This chapter presents a description of existing transportation services provided by Chittenden
County Transportation Authority (CCTA). It also describes services provided by the Campus
Area Transportation System, the Campus Area Transportation Management Association
(CATMA), and Special Services Treportation Agency, Inc. (SSTA). The chapter is organized
as follows:
Section 3.1 : Overview of CCTA Services
Section 3..2: CCTA Fixed-Route Services
Section 3.2.1 through 3.2.9: Detailed description of each route
Section 3.2.10: Cherry Street Terminal
Section 3.3 :
Section 3.4:
Section 3.5:
Section 3.6:
Section 3.7:
Section 3.8:
Section 3.9
Section 3.10:
Section 3.1 1:

CCTA Sunday Service
CCTA Neighborhood Specials
CCTA Special Shopping Services
CCTA Medicaid Transportation Services
CCTA ADA Complementary Paratransit Service
CCTA Rideshare Services
SSTA Services
CATS and CATMA Shuttle Services
CATMA Rideshare Services

3.1 Overview of CCTA Services
The Chittenden County Transportation Authority (CCTA) was created under Vermont enabling
legislation "to acquire and operate, or provide for the operation of, local land transportation
systems, public or private, within Chittenden County." CCTA provides a variety of public
transportation services, including fixed route, paratransit, Medicaid, and carpool and vanpool
computer ridematching services.
CCTA provides fixed-route transit service to its member communities, which include Burlington,
Winooski, Essex, South Burlington, and Shelburne. Service is also provided to a section of the
non-member town of Colchester. Fixed-route services consist of nine routes, all but two of
which pulse at the Cherry Street Terminal in Burlington. Key routes operate fiom 5:45 am to
10:15 p.m. on weekdays and from 6: 15 am to 8:15 p.m. on Saturdays. In addition, CCTA
operates limited service on Sundays fiom 8:00 am to 5:00 p.m. Sunday service is primarily
oriented to getting seniors to church in the morning and to shopping facilities in the afternoon.
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With the exception of the College Street Shuttle (which is free), a fare is charged on all CCTA
routes. When this study began, the base adult cash fare was $0.75. The (K-12) student cash fare
was $0.50. Student tickets were also available for $0.50. The cash fare for seniors and persons
with disabilities was $0.35.
Effective October 1, 1995, the' regular adult cash fare changed to $1.00. The youth fare (under
18) remained $SO. The fare for senior citizens and persons with disabilities increased to $SO.
CCTA also sells a regular monthly pass ($40), an elderly/youth/disabled monthly pass ($15), and
discounted "10-Ride Tickets" ($8.25 for adults, $4.70 for elderly/youthldisabled). Transfers are
free.

In addition, as the Medicaid transportation broker for the area, CCTA distributes special
unlimited-ride monthly passes to approximately 1,000 eligible Medicaid recipients, and free
token tickets to other eligible recipients. CCTA provides 40% to 50% of all Medicaid trips
statewide.
Annual ridership on the CCTA fixed-route system in FY 94 was 1.6 million. Work trips and
school trips account for a large percentage of CCTA bus rides. It should be noted that no school
bus service is provided in either the Burlington School District or the Winooski School District.
School children in these municipalities rely on CCTA buses for rides to and from school. Major
trip generators include: employers in the downtown area, high schools (Burlington High School,
JFK in Winooski, and Rice Memorial in So. Burlington), colleges (UVM, Trinity, Champlain, St.
Michael's, CCV), hospitals and medical centers (Fletcher-Allen Health Center, Timberlane),
shopping malls (including University Mall, Champlain Mill, the Ethan Allen Shopping Center,
and Burlington Square Mall), and the airport.
CCTA has a fleet of 29 lift-equipped transit buses, which includes 24 RTS I1 and VI buses, and 5
trolley style buses used for the College Street Shuttle and the summer-season "Shelburne
Shuttle." The peak pull-out is 24 buses; most of the time, however, there are between 17 and 21
vehicles in service.
As mentioned above, CCTA is VPTA's Medicaid transportation broker for Chittenden County.
Approximately 170,000 Medicaid trips are accommodated on the fixed-route system via passes.
An estimated 14,000 Medicaid trips require demand-response ,service. These trips are provided
through purchase of service arrangements with volunteers, taxi providers, and SSTA. These
arrangements allow CCTA to offer Medicaid transportation service throughout Chittenden
County.
CCTA makes provision for ADA and other door-to-door paratransit service for persons who are
unable to use the accessible fixed-route system. CCTA currently contracts with SSTA to provide
this service. CCTA is also VPTA's Rideshare broker for Chittenden County, providing carpool
and vanpool ridematching services to individuals and employers throughout the county. CCTA
also leases vehicles to the Town of Essex and the Village of Essex Junction for local door-todoor service for senior citizens and persons with disabilities.
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3.2

CCTA Fixed-Route Services

CCTA's public fixed-route bus system consists of nine routes serving the municipalities of
Burlington, South Burlington, Winooski, Essex, and Shelburne. Seven of the nine routes meet at
a central "pulse" on Cherry Street in downtown Burlington, where buses pulse every 30 minutes,
leaving at 15 minutes before and after the hour. An additional route offers shuttle service on
College Street in downtown Burlington, two blocks south of Cherry Street. A ninth route
provides service on a one-way loop in Essex Center. Each of these nine routes is briefly
described below:
The 'Worth Avenue" route operates between downtown Burlington and residential
population centers located north and northwest of downtown.
The "Lakeside" route operates between downtown Burlington and residential and
industrial neighborhoods located south of downtown and adjacent to Lake Champlain.
The "North/South Circulator" provides a one-way loop through residential and
institutional neighborhoods surrounding the immediate downtown area.
The "Airport" route connects Burlington and South Burlington, with service to the
University Mall, the Burlington Airport, and commercial and residential
neighborhoods in South Burlington.
The "South End" route connects Burlington, South Burlington, and Shelburne,
offering service to residential neighborhoods and commercial districts along the
ShelburneRoad (Route 7).
The "Riverside/Winooski" route connects downtown Burlington with residential
neighborhoods north and northeast of downtown, and residential and commercial
neighborhoods in Winooski.
The "Essex" route operates between downtown Burlington and Essex Junction, and
serves the Fletcher Allen Health Center, the Champlain Mill in Winooski, St.
Michael's College, downtown Essex Junction, IBM, and residential and commercial
districts adjacentto Route 15.
The "Essex Center" route provides a one-way loop 'through Essex Center, with
connections to the "Essex" route in Essex Junction.
The "College Street Shuttle" offers frequent shuttle service on College Street in
downtown Burlington, connecting the Lake Champlain waterfront, the Church Street
Marketplace, and the campus of the University of Vermont.

CCTA Chapter 3 - Draft 9/7/95
A system map is presented in Figure 3-1. Service hours and headways for each of these nine
regular routes are summarized in Figure 3- la.
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Figure 3-la: CCTA Service Hours and Headways

WeeMay Service
Beginning
1. North Avenue
5 4 5 a.m.
6:15 a.m.
2. Lakeside
3. NorthtSouth
6:45 a.m.
6: 15 a.m.
4. Airport
6:45 a.m.
5. South End
6:45 a.m.
(to Shelburne)
6. RvrsdAKinooski
6:45 a.m.
(Winooski loop) 6:45 a.m.
7. Essex
5:45 a.m.
8. Essex Center
5 5 5 a.m.
11:00 a.m.
9. College Street
6:00 p.m.

Until
9 5 5 p.m.
6:42 p.m.
6:35 p.m.
10:05 p.m.
8:05 p.m.
6: 10 p.m.
7:00 p.m.
7:00 p.m.
10:20 p.m.
6:20 p.m.
6:00 p.m.
9:00 p.m.

.

29 trips
25 trips
24trips
28 trips
26trips
10 trips
18trips
15 trips
29trips
14 trips
42 trips
9 trips

2 buses
1 bus
1 bus
2 buses
2 buses

23 trips
25 trips
24 trips
23 trips
22 trips
6 trips
13 trips
6 trips
23 trips

2 buses
1 bus
lbus
2 buses
2 buses

3 buses

30-60 minute headways
30 minute headways
30 minute headways
30-60 minute headways
30-60 minute headways
1 4.5 hour headways
60 minute headways
60 minute headways
30-60 minute headways

42 trips
9 trips

2 buses
1 bus

10 minute headways
20 minute headways

2 buses
3 buses

l bus
2 buses
1 bus

30 minute headways
30 minute headway
30 minute headways
30 minute headway
30 minute headways
.5 3 hour headway
30 minute headway
.5 4 hour headway
30 minute headways
.5 3 hour headways
10 minute headways
20 minute headways

-

-

Saturday Service
6: 15 a.m.
1. North Avenue
7 3 5 p.m.
2. Lakeside
6: 15 a.m.
6:42 p.m.
3. NorthlSouth
6:45 a.m.
6:35 p.m.
6:15 a.m.
8:05 p.m.
4. Airport
5. South End
7: 15 a.m.
8:05 p.m.
7: 15 a.m.
(to Shelburne)
6:10 p.m.
6. Rvrsd/Winooski
6: 15 a.m.
6:40 p.m.
6:05 p.m.
(Winooski loop) 12:15 p.m.
7. Essex
6:15 a.m.
8: 10 p.m.
8. Essex Center
No Saturday service
9. College Street
11:OO a.m.
6:00 p.m.
6:00 p.m.
9:00 p.m.

'

1 bus

-
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The "College Street Shuttle" operates seven days a week. Other regular routes do not operate on
Sundays. CCTA provides special service on Sunday mornings between senior citizen apartment
complexes and area churches. A limited number of special shopping runs are provided on
Sunday afternoons. These special Sunday services are described in Section 3.3.
CCTA buses do not operate on Independence Day, Labor Day, Thanksgiving, Christmas, New
Year's Day, and Memorial Day. No service is provided on Christmas Eve after 7:15 p.m. or in
the afternoon on Easter Stinday.
When this study began, CCTA had a fairly complex fare structure. The base fares were $0.75 for
adults, $0.50 for children 1 students (K-12), and ,$0.35 for seniors and individuals with
disabilities. A monthly pass was offered for adults at $30.00 (equivalent to 40 one-way trips).
During the school year, students could buy a monthly pass for $15.00. (The City of Burlington
subsidizes $1.OO of the cost of each pass for students attending school in Burlington.) A special
summer pass (valid July and August) was offered to students for $25.00. The fare for Sunday
service was $0.50 per round trip, or $0.25 each way.
Adults could purchase a punchcard containing 20 punches, each worth $0.25. These cards cost
$4.70, for a discount of 6%. Several (134) downtown merchants also distribute buslpark
coupons which are each worth $0.25 toward a transit fare or parking fee; in the case of the latter,
the $0.25 is worth about a half-hour of parking. Tokens, also worth $0.25, are sold by CCTA to
groups upon occasion. There are also some tokens still in circulation from the era before tokens
were replaced with tickets. People could use any combination of cash, punches fiom a card,
buslpark coupons, and tokens to pay the $0.75 fare (or $0.35 fare for seniors and individuals with
disabilities). Students could also purchase a punchcard. This card contained 10 punches, each
worth one ride. The card cost $4.70, although the City of Burlington subsidized $1.20 of this
cost for students attending school in Burlington and also distributes some cards for fiee.
Effective October 1, 1995, the regular adult cash fare changed to $1.00. The youth fare (under
18) remained unchanged at $SO. The fare for senior citizens and persons with disabilities
increased to $SO. The cost for a monthly pass increased to $40. Monthly passes for youth,
seniors, and persons with disabilities sell for $15. Punchcards were replaced by "lo-Ride
Tickets" ($8.25 for adults, $4.70 for elderly/youth/disabled). Transfers continue to be free.
There are two other fare media. First, CCTA has an arrangement with Medicaid under which
unlimited-ride monthly passes are provided to about 1,000 Medicaid-eligible individuals per
month. Medicaid pays CCTA $17 per month for these passes, an amount calculated at the rate of
$1.70 (actual cost of service per trip) times the approximate number of medical trips that these
individuals take. Note that the passes can be used for all types of trips, not just medical trips,
greatly improving the mobility of these individuals. second, CCTA has an agreement with the
Department of Social Welfare whereby the DSW prints and distributes discount coupons to its
clients, which allows them to pay a $0.35 fare. CCTA then bills DSW for the remainder of the
actual fare. Note also that there are other organizations that have a similar program. For
example, Welcome Wagon distributes free-fare coupons to new residents, with CCTA then
invoicing the organization for the full fare of each coupon collected. CCTA staff reports that

CCTA Chapter 3 - Draft 9/7/95
there are 10organizations that distribute coupons to clients or employees in the course of a year;
sometimes CCTA is asked to print the coupons, while other organizations print their own.
A more detailed description.of each individual CCTA route is included in the following sections.

3.2.1 North Avenue Route

The North Avenue route is the most heavily used route in the CCTA system. .North Avenue
buses serve extensive middle-income residential neighborhoods adjacent to North Avenue-in
northwest Burlington, and a densely populated low-income neighborhood along North Street
immediately north of Burlington's central downtown district.
Key destinations along the route hclude: (1) Burlington High School; (2) the Ethan Allen
Shopping Center; (3) the State welfare office; (4) the office of the Department of Motor
Vehicles; and (5) the Medicine Shoppe (a low-income medical clinic). The route also serves the
Heineberg Senior,Housing complex, and the Northgate and Franklin Square low-income housing
developments.
North Avenue buses arriving at Cherry Street between 6:22 a.m. and 10:25 a.m. offer direct
service to the UVM campus. This through service is possible because most North Avenue trips
take 40 minutes to complete, which leaves a 20 minute layover at Cherry Street before the next
scheduled "pulse" departure. Hill employees returning to North Avenue in the afternoon must
utilize either the College Street Shuttle, the NorthJSouth Circulator, or the Essex Route bus to
reach the Cherry Street terminal.
The following trip purposes have been identified for the North Avenue route:
1) High school students fiom throughout Burlington traveling to and fiom Burlington

High School;
2) North Avenue and North Street residents who travel to and fiom downtown

Burlington for employment;
3) North Avenue and North Street residents traveling to W M and other Hill institutions
for employment and for classes;

4) North Avenue and North Street residents traveling to other employment locations via
a transfer at Cherry Street;

5) North Avenue and North Street residents traveling to the Ethan Allen Shopping
Center and to downtown Burlington for shopping;
6) North Avenue and North Street residents traveling to the University Mall for
shopping (via a transfer to the Airport bus);

.
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7) North Avenue and North Street residents who transfer to the Essex bus to reach the
Fletcher Allen Health Center;

8) Low-income residents from throughout the area transferring to the North Avenue bus
to reach the State welfare office.
CCTA management has recently begun looking at the feasibility of doubling the level of service
on the North Avenue route, and extending the route-to include direct service to the University
Mall. This would result in 15-minute headways for both routes. This increased level of service
could perhaps be provided as part of a CMAQ demonstration project. Additional frequencies
could perhaps replace one or more of the "neighborhood special" buses that serve North Avenue
school children during peak morning and afternoon hours.
CCTA has also looked at the possibility of adding direct service to residential neighborhoods
adjacent to North Avenue, particularly along Ethan Allen Parkway. These residents currently
must walk several blocks to reach a bus stop on North Avenue. (A number of side streets
adjacent to North Avenue are currently served by "Neighborhood Special" buses.)
3.2.2 Lakeside Route
The Lakeside route serves residential and industrial districts located adjacent to Lake Champlain
south of downtown Burlington. Key origins and destinations along the route include (1) a highrise senior citizen apartment building at 230 St. Paul Street, (2) a low-income residential
neighborhood known as the "Lakeside Community"; (3) a mental health counseling center on
Pine Street; (4) the CCTA office and neighboring industrial facilities (west loop); and (5) the
"South Meadows" subsidized housing complex (east loop).
The Lakeside bus offers a bus stop adjacent to the Martin Marietta factory on Pine Street,
although few, if any, workers appear to be using the bus to commute to this facility at the present
time. The route (east loop) also includes a bus stop within walking distance of a shopping mall
on the Shelburne Road.
Headways on the Lakeside route were recently reduced from 60 minutes to every 30 minutes.
Different east and west loops were designed for the southern end of the route, with service
alternating between the two. Residential and industrial neighborhoods west of Pine Street
(including the CCTA office) are served by buses that depart Cherry Street at 15 minutes before
the hour. Residential neighborhoods located east of Pine Street (including South Meadows) are
served by buses departing Cherry Street at 15 minutes after the hour.
"East" loop buses (South Meadows) serve the "Lakeside Community" as they travel outbound
from downtown Burlington. Buses that serve the "westy' loop offer stops in the "Lakeside
Community" as they travel "inbound" to downtown.
Identified trip purposes along this route include:
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1) School children who use the regular route bus as well as "neighborhood specials" to

travel to and from area schools;

2) Low-income residents of the Lakeside Community who use the bus for shopping,
commuting, access to medical appointments, and other purposes;
3) Clients of the mental health counseling center on Pine Street who rely on the bus for
transportation to and fiom counseling appointments;
4) Residents of the South Meadows housing complex, including a significant number of
individuals in wheelchairs, who use the bus for shopping and a variety of other
purposes;

5) Area residents who ride to the CCTA office to purchase tickets, to inquire about
Medicaid transportation, and to retrieve items left on CCTA buses;

6 ) Residents of the Ledgewood neighborhood who walk to the bus stop located in fiont
of the CCTA office;
7) Workers who use the bus to travel to and from industrial sites located along Industrial
Parkway; and

8) Residents of the senior citizen apartment building on St. Paul Street who use the bus
for shopping, medical trips, and other purposes
The Lakeside route could be simplified considerably if the two loops were combined to form one
loop served by all buses. In addition to making the schedule easier to understand, this would
result in a doubling of service for neighborhoods on the southwest and southeast ends of the
route. CCTA has not combined the two loops in the past because the resulting run would take
longer than the 30-minutes available between downtown pulses. Even with divided loops, the
Lakeside bus often experiences difficulty completing its run in 30 minutes.
If a "Southland" shopping plaza is developed adjacent to Interstate 189 and the Shelburne Road,
CCTA may need to look at revising the Lakeside route to add a stop at Southland. (Some
adjustments will be necessary earlier, when construction begins on the 1-189 "South End
Connector.") Adding a "Southland" plaza stop to the Lakeside route would result in trafficgenerating destinations at both ends of the route. However, this will make it impossible to
complete the run in 30 minutes, unless considerable streamlining is done to reduce neighborhood
service along some portions of the route. Design issues for the Lakeside Route will be discussed
more fully in Chapter 8.
3.2.3 North/South Circulator
The North/South Circulator is a relatively new route designed to serve a variety of neighborhoods
surrounding Burlington's central downtown commercial district. The bus operates along a
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clockwise one-way loop every 30 minutes, with departures fiom the downtown Cherry Street
terminal timed to match other CCTA departures.
Key origins and destinations along the route include: (1) lower-income residential neighborhoods
located northeast of the downtown terminal; (2) the Fern Hill senior citizen apartment complex
located on North Prospect Street; (3) the west side of the UVM campus; (4) a senior citizen
housing complex located near South Prospect and Cliff Streets; (5) the campus of Champlain
College; (6) low income residences located along the western end of Maple Street; and (7) low
income residences and senior citizen apartment complexes located near the lower end of Cherry
Street.
A significant percentage of the riders on the NorthISouth Circulator are senior citizens who rely
on the bus for access to shopping, medical appointments, and other services. Some college
students use the route to travel between off-campus residences and the UVM campus, and
between Champlain College and downtown Burlington. Other area residents use the bus to travel
to and from downtown, and for access to other CCTA bus routes via the Cheny Street terminal.
3.2.4 Airport Route

The Airport bus provides service every half hour connecting downtown Burlington, the
University Mall, and the Burlington Airport. Origins and destinations along the route of the
Airport bus include (1) schools, businesses, and residences along Main Street in Burlington; (2)
the campus of the University of Vermont; (3) the University Mall; (4) South Burlington High
School; (5) the Timberlane complex of medical offices; (6) the Country Park senior citizen
apartment complex; (7) the Grand Union supermarket on the Williston Road; (8) residential
neighborhoods along the Williston Road and White Street in South Burlington; and (9) the
Burlington Airport.
Trip purposes for the Airport route include the following:

1) Area residents traveling to and fiom the University Mall (including a significant
number of transfers fiom other CCTA bus routes);
2) Area residents traveling to appointments at the Timberlane complex of medical
offices;
3) Individuals commuting to restaurant and retail jobs, and to other work sites along the
Williston Road;

4) Senior citizens (particularly residents of Country Park) who rely on the bus for access
to shopping, medical appointments, and other services;
5) South Burlington high school students who use the Airport bus to travel between their
homes and the South Burlington High School;
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6) Other residents of South Burlington who use the bus to gain access to downtown
Burlington and to the campus of the University of Vermont.

The Airport bus offers a stop "on request" at the Country Park senior citizen apartment complex.
This stop is currently available in both directions Monday through Friday to anyone who calls
"1 5 minutes in advance of scheduled service."
As indicated above in the description of North Avenue service, CCTA has recently begun to look
at the possibility of operating through buses between the North Avenue and Airport routes. The
Transportation Authority is also interested in the idea of increasing fiequencies'on both routes to
every 15 minutes.
3.2.5

South EndXShelburne Route

The South End route provides bus service along Route 7 south of downtown Burlington. Twenty
six runs are made each weekday, offering 30-minute headways as far south as the Mobile "Short
Stop," which is located near the South Burlington-Shelbume town line. Ten of these weekday
runs continue south to the town of Shelburne. On Saturdays, 22 runs operate between Burlington
and the Mobile "Short Stop." Six of these Saturday runs operate between Burlington and
Shelburne.
The South End route serves:
1) Mixed residential and commercial neighborhoods along South Winooski Avenue and
the Shelburne Road in Burlington;

2) Three shopping centers on the Shelburne Road adjacent to 1-189 (Price Chopper;
SearsIOutlet Mall; and K-Mart), although the bus stops only on the main highway,
and does not turn into any of the plaza parking lots;
3) A variety of restaurants, motels, car dealerships, and other retail establishments
located along Route 7 between 1-189 and Shelburne;

4) A number of small and medium-sized industial employers located on or near Route
7;

5) A mixture of middle and upper income residential and condominium developments
located behind the commercial strip along Route 7;
6 ) Residential neighborhoods in Shelburne;
7) A public grammar school and a private Waldorf School in Shelburne;
8) The Shelburne Museum;
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The Vermont Teddy Bear Factory was served by the South End route prior to its July 1995 move
to a new location south of Shelburne Village. CCTA has been looking for ways to continue
serving VT Teddy Bear Factory workers and visitors without exceeding the window of time
available in its current schedule.
The South End route is utilized by both inbound and outbound commuters: some working
people use the bus to travel fiom Shelburne and intermediate points to jobs in Burlington, while
others use the bus to travel fiom Burlington and South Burlington to jobs in South Burlington
and Shelburne. Outbound commuters are employed at a variety of restaurants, motels, and
manufacturing and retail sites along the route.
The bus is used each day by a significant number of school children traveling between Burlington
and the Waldorf school in Shelburne. Public school children @souse the route to travel schools
in Shelburne and Burlington. Students attending a Catholic high school in South Burlington also
make use of the South End route.
Area residents use the bus to reach the three shopping plazas located near the interchange with
Interstate 189. These shoppers appear to be mostly young and mobile individuals. Stops at these
shopping locations are not designed to accommodate elderly persons or persons with limited
mobility. Turning into one or more of the shopping center parking lots to better serve these
patrons would likely result in significant delays due to traffic congestion.
It appears that a significant percentage of South End bus riders use the bus for access to
intermediate points along the route. This fact is particularly important for planners addressing
the design of passenger train service in the Route 7 corridor. Most of the intermediate
destinations along the corridor will not be served by the proposed rail service. If adequate feeder
bus service is provided in Shelburne, inbound and outbound commuters traveling between
Shelburne and downtown Burlington could be expected to switch fiom the bus to the train.
Other intermediate travelers, however, will continue to depend on the existing bus service.
3.2.6 Riversidflinooski Route

The RiversideIWinooski bus operates between downtown Burlington and Winooski. It provides
bus service for low and middle income residential neighborhoods north and northeast of
downtown Burlington. It also serves residential, commercial, and industrial neighborhoods in
Winooski.
Key origins and destinations along the route include (1) apartment complexes along Riverside
Avenue in Burlington; (2) the Champlain Mill shopping plaza; (3) a small shopping center
adjacent to the Champlain Mill; (4) four senior citizen apartment developments in Winooski; (5)
a public elementary school and a public high school in Winooski; (6) a small industrial park; (7)
a Catholic grammar school; (8) a group home for individuals with developmental disabilities;
and (9) a variety of Winooski residential neighborhoods.

-
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Burlington residents who live north of downtown and along Riverside Avenue use the bus for
access to work, shopping, and other services. In Winooski, the route serves a significant number
of senior citizens who rely on the bus for access to downtown and to the local shopping center.
Winooski residents can also transfer to the Essex bus at the Champlain Mill to reach the Fletcher
Allen Health Center.
The Winooski bus is also used by a large number of local school children traveling between their
homes and the elementary school and-high school in Winooski. (During the morning peak, the.
bus makes two stops at the school complex, interrupting its trip through Winooski to drop off
one bus full of children before continuing its loop to pick up a second load of children.)
The bus includes a stop adjacent to a small industrid park located at the northern end of Main
Street in Winooski. A number of Winooski and Burlington workers use the bus to travel to and
from this location. The route is also used by a number of developmentally disabled individuals
who travel to job sites, shopping centers, and other destinations in the region.
Service in Winooski consists of three loops that serve neighborhoods east, north, and west of the
Champlain Mill. These neighborhoods are served each weekday by four morning runs,three
midday runs, and eight afternoon trips. The circuitous nature of the some of these loops is due to
(1) the grade hills in the area; and (2) a desire to be on the correct side of the street for senior
citizen apartment complexes.
Buses serve the Riverside section of the route every 30 minutes throughout the day. Buses that
do not serve Winooski turn at the Champlain Mill on the Winooski side of the river. On
Saturdays, the Riverside section of the route is served by 13 round trips; local bus service in
Winooski is limited to seven trips beginning just before midday.

During times of the day when buses turn at the Champlain Mill, the route can be served by one
bus. This is possible because the shortened version of the route takes approximately 25 minutes
to complete. When local Winooski neighborhoods are included, the route is scheduled to take
between 45 and 50 minutes, which requires the use of two vehicles.
3.2.7 Essex Route

The Essex route which runs between downtown Burlington and Essex Junction is one of CCTA's
more heavily used routes. Key destinations along the route include (1) the Fletcher Allen Health
Center in Burlington; (2) the Champlain Mill shopping center in Winooski; (3) the campus of St.
Michael's College; (4) residences at Fort Ethan Allen; (5) a sheltered workshop for
developmentally disabled adults located at Fort Ethan Allen; (6) shopping centers on the Susie
Wilson Road and on Pearl Street; (7) residential neighborhoods in Essex Town and Essex
Junction; (8) the IBM manufacturing facility in Essex Junction; and (9) the downtown
commercial center of Essex Junction. The bus offers a connection with the Essex Center route at
the Amtrak station in Essex Junction.
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Weekday departures from downtown Burlington begin at 5:45 a.m. The last weekday Essex bus
departs Cherry Street at 9:20 p.m. A complete round trip between downtown Burlington and
Essex Junction takes between 75 and 80 minutes to complete. Three buses are used on this route
to provide half-hour service throughout most of the day.
Trip purposes identified for the Essex Route bus include the following:

I) Individuals traveling from downtown Burlington, Winooski, and Essex Junction to
the Fletcher Allen Health Center for medical appointments;
2) Commuters traveling from Essex Junction and Winooski to jobs at UVM, Fletcher
Allen, and other "Hill" institutions;
3) Residents who live along the bus route traveling to jobs in downtown Burlington;

4) Residents of Burlington, Winooski, and Essex who commute to jobs at IBM and other
locations in Essex;
5) UVM students traveling between the main campus and student housing located at
Fort Ethan Allen;

6 ) Students of St. Michael's College who use the bus to travel to downtown Burlington
for shopping and other purposes;
7) Developmentally disabled adults who travel from Burlington, Winooski, and Essex to
the Sheltered Workshop at Fort Ethan Allen;
8) A variety of Essex residents who travel to downtown Burlington for shopping and
other purposes;
9) Area high school children who use the bus for recreational trips to downtown
Burlington after school and during the summer.
While the Essex bus is used by a significant number of people throughout the day, it suffers
somewhat from a slow and indirect route, and from "on requesty' deviations that can add
additional time to the bus ride. The bus serves a number of locations that would be bypassed by
an automobile driver traveling directly between downtown Burlington and Essex Junction.
Possible improvements to the Essex Route are discussed in Chapter 8.
3.2.8 Essex Center Route

The Essex Center bus operates on a one-way loop from Essex Junction to Essex Center via Route
15, returning to Essex Junction via the Sand Hill Road and Route 117. Key locations served by
the route include (1) the Essex Junction Amtrak station in downtown Essex Junction; (2) the
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Lang Farm shopping center on Route 15; (3) Essex Center; (4) IBM; (5) the Lawton Middle
School in Essex Junction; and (6)residential neighborhoods adjacent to the route of the bus.
The bus offers deviations to the Essex Junction high school on some trips. Morning and midday
buses include a stop at IBM by request of onboard riders. Afternoon buses offer scheduled stops
at IBM.
The bus operates along most of its route via principle two-lane highways. While there are some
residential subdivisions adjacent to the route, the bus does not pass directly through most of these
neighborhoods. Riders must instead walk to bus' stops located on the main highway.
'

The Essex Center bus is used by area residents who commute to jobs at IBM, in Essex Junction,
and in Winooski and Burlington. Middle school students ride the regular route bus in the
morning; they are served by a separate "Neighborhood Special" bus in the afternoon. Some area
high school students use the' route to travel to and fiom the Essex Junction High School. The
route is also used by a variety of midday riders traveling to Essex Junction, Winooski, and
Burlington for shopping and other purposes.
Only a limited number of senior citizens make use of the Essex Center bus. This is no doubt
related to the fact that the Town of Essex and the Village of Essex Junction provide a fiee doorto-door bus service for senior citizens in the community. This service is also available for
persons with disabilities. A 24-hour advance reservation is required. This service is offered by
the Town and the Village with a vehicle provided by CCTA.
Six weekday trips are offered on the Essex Center route between 555 a.m. and 8:25 a.m.
Between 8:30 a.m. and 3:00 p.m., three trips are available (10:OO a.m.; l:00 p.m.; and 2:00 p.m.).
Between 3:00 p.m. and 6:05 p.m., the Essex Center bus makes five trips. Essex Center buses do
not operate on Saturdays.
3.2.9

College Street Shuttle

The College Street Shuttle provides fiee "Trolley Bus" service between the downtown
Burlington waterfront and the western edge of the University of Vermont campus. Year-round
service along this route is being provided at no charge to riders as part of a two-year CMAQ
demonstration project. The route is used by a variety of college students, shoppers, tourists,
commuters, and other area residents.

The College Street Shuttle operates daily fiom 11:OO a.m. until 9:00 p.m. Two vehicles offer
service every ten minutes between 11:OO a.m. and 6:00 p.m. One vehicle is in service between
6:00 p.m. and 9:00 p.m., offering rides along the route every 20 minutes.

In addition to serving the "Boat House" and the downtown waterfront, the College Street Shuttle
provides convenient access to the Church Street Marketplace, City Hall Park, and other
downtown locations. Students and staff of UVM and other "Hill" institutions can use the
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College Street Shuttle for lunch-time, afternoon, and evening access to downtown shops and
restaurants. The bus operates within one block of the downtown Raddison Hotel.
During the summer of 1995, residents and visitors will be able to use the College Street Shuttle
to travel to and fiom the "Sugarbush Express" passenger train which is due to operate fiom
downtown Burlington to Shelburne and Middlebury.
If hourly year-round passenger train service is instituted between Burlington and Charlotte, the
College Street Shuttle will play a significant role in tra&porting train.riders between Union
Station and the University of Vermont. It may be possible to extend the route to' include the
Fletcher Allen Health Center, the UVM ckpus, and the Sheraton Conference Center.
Possibilities for the College Street Shuttle are discussed in Chapter 8.
3.2.10 Cherry Street Terminal

The Cherry Street Terminal is located between the Church Street Marketplace and St. Paul Street
on the south side of Cherry Street. This terminal is the pulse point for seven of CCTA's nine
fixed routes. As mentioned above, these routes rn on 30-minute headways, with buses
departing the pulse point at 15 minutes before and after the hour.
The Cherry Street terminal includes a covered waiting area, an information kiosk, route map and
schedule displays, and a rest area for bus drivers. The terminal is centrally located, immediately
adjacent to the Church Street Marketplace and the Burlington Square Mall.
While the bus terminal has served CCTA well for much of the past decade, the transit system
appears to have outgrown its current Cherry Street location. The available space is too small to
accommodate the number of buses that use the facility. Problems with the existing facility
include the following:
(1) While the sheltered area along Cheny Street has room for approximately four buses, the
pulse point is served every half hour by seven vehicles. Buses line up single-file on
Cherry Street, which can leave boarding and transferring riders with a considerable walk
to reach their bus.

(2) Buses arrive at Cherry Street in a different order at various times of the day, which means
that riders boarding or transferring at Cherry Street cannot tell in advance the location of
their bus. Passengers are often required to walk the full length of the terminal area to
locate their bus. Riders often go to the head of the line and work backward to find their
bus.
(3) A portion of the waiting area is sheltered from the rain, but it remains exposed to cold
winds during winter months.
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(4) The terminal is located along a public sidewalk where smoking is permitted. Many bus
riders smoke cigarettes while waiting for their bus, which may cause discomfort for some
waiting passengers.

(5) Several buses arrive at the pulse point with between 10 and 20 minutes to spare. During
this time, it is not unusual for drivers to get out of the bus, close the bus door, and take a
short break in the drivers' waiting area During winter months, this can be a cause of
frustration for bus riders who must stand outside in the cold. The desire to wait on the
buses during cold weather has been mentioned by bus riders in past onboard surveys.

(6) For certain routes, particularly the North Avenue route, the location of the Cherry Street
terminal in combination with the network of one-way streets requires some circuitous
routing.
(7) The timing of the traffic light at Cherry Street and North Winooski Avenue is short,
enabling only two or three buses at a time through the intersection. Consequently, the
departure for the seventh bus in line may be delayed by as much a 5 minutes.
With all of these shortcomings, along with the prospect of passenger rail service and possible
future light rail services, CCTA may want to begin looking for a new terminal location in
downtown Burlington. In the meantime, CCTA should be given the ability to control the traffic
signal at Cherry Street and North Winooski, to enable all buses to leave the downtown pulse
without waiting at this intersection.

3.3

CCTA Sunday Bus Service

CCTA does not provide bus service on its regular routes on Sundays. Instead the Transit
Authority offers (1) limited Sunday morning bus service between senior citizen apartment
complexes and area churches; and (2) limited Sunday afternoon bus service between residential
neighborhoods and downtown Burlington, the Fletcher Allen Health Center, the University Mall,
and the Sears Outlet Mall.
Sunday bus service is provided within the city of Burlington only. The fare for a Sunday bus ride
is $.25.

3.3.1 Sunday Morning Service
CCTA provides Sunday morning bus rides to a number of Burlington churches. The Transit
Authority provides Sunday morning rides to:
1) the Cathedral of the Immaculate Conception - fiom 230 St. Paul Street, 101 College
Street, 3 Cathedral Square, and the McKenzie House;
2) the First Baptist Church - fiom South Meadows apartments;
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3) St. Joseph's - fiom Fern Hill; and
4) the Methodist Church and the First Congregational Church
Housing.

-

fiom Heineberg

3.3.2 Sunday Afiernoon Service
On Sunday afternoon's, CCTA operates three special routes.offering round trip service from
residential neighborhoods to key shopping and hospital destinations. Each route includes stops at
the Church Street Marketplace, the Fletcher Allen Health Center, the University Mall, and the
Sears Outlet Mall.

1) A "South End" route serves South Meadows apartments, the Lakeside Community, a
senior apartment building at 230 St. Paul Street, and a senior apartment building at
101 College Street.

2) A "City Center" route serves apartment complexes along Riverside Avenue, the Fern
Hill senior apartment complex, and senior citizen apartment buildings adjacent to
Pearl Street.
3) A "North End" route serves the Northgate Apartments, the Franklin Square
Apartments, and the Heineberg Senior Housing.
Each route is served by a single afternoon trip delivering passengers to their destinations, and a
single afternoon return run. On each route, passengers have 2 hours at the destination of their
choice before the bus returns to take them home.
3.4

CCTA "Neighborhood Specials"

CCTA operates extra bus routes in the city of Burlington during morning and afternoon peak
periods. These 'Neighborhood Specials" are run during the school year only, and are designed to
transport school children, area commuters, and other area residents.
The Transit Authority operates five "Neighborhood Special" buses during the morning peak, and
four "Neighborhood Special" buses during the afternoon peak. Morning buses run generally
between 7:00 a.m. and 9:00 aim. Afternoon specials operate between 2:00 p.m. and 4:00 p.m.
School children in Burlington ride regular route buses as well the "Neighborhood Specials." In
some cases, the "Specials" precede regular buses along regular routes, to avoid overcrowding on
regular route service. Some "Specials" operate on side streets.that are not served by regular route
buses. This is particularly true for neighborhoods adjacent to North Avenue. CCTA buses are
used by parochial school children as well as public school children. Axea school children of all
ages - grammar school, middle school, and high school - rely on CCTA for student
transportation.
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CCTA makes.adjustments in a number of regular routes during peak hours to accommodate the
needs of school children. This is true on the Riverside/Winooski route, where special loops are
operated for Winooski elementary and high school children; on the Essex Center route, where
special service is provided for middle school students; and on the South End route, where special
stops are made at schools in South Burlington (Rice High School) and Shelburne (Shelburne
Middle School and Waldorf School).
3.5

CCTA Special Shopping Sewices

In addition to the regular route services discussed above,
trips fiom senior citizen apartment complexes to area
service at both ends of the route. The cost for a
sponsored by area supermarkets, and are available
have approximately one hour to shop before their return bus ride home.

special shopping
offers front-door
services are

On Tuesdays, CCTA offers service to the Price Chopper on the Shelburne Road fiom eight
senior apartment complexes in Burlington, and fiom three senior citizen apartment buildings in
Winooski. On Thursdays, a bus offers service to the SuperValu store in Winooski &om three
senior citizen apartment buildings in Winooski.
3.6

CCTA Medicaid Transportation Services

3.7

CCTA ADA Paratransit Sewices

3.8

CCTA Rideshare Services

CCTA administers and promotes the Statewide Vermont Rideshare program in Chittenden
County. A separate Rideshare program for students and employees of the University of Vermont
and neighboring institutions is operated by CATMA. Information about carpool alternatives is
also available through "Downtown Bound," a program sponsored by the City of Burlington that
works with employers and businesses in Burlington's central downtown district.

CCTA maintains a database of commuters traveling to and fiom the Chittenden County region.
Individuals who are looking for a ride or who are interested in forming a car or van pool can call
the CCTA office for assistance. Agency staff will attempt to locate a match .for a requested trip.
The individual will be given telephone numbers of possible carpool candidates, and CCTA will
add the request to the existing database for possible future matches.

CCTA also assists groups of commuters who are interested in setting up private van pools.
Agency staff provide information about vehicle leasing options, help compile a list of possible
vanpool candidates, assist with organizational efforts, and help promote the new van pool
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service. CCTA recently helped set up a new van pool service from Burlington to Waterbury, in
cooperation with Ben & Jerry's, Green Mountain Coffee Roasters, and the Vermont Agency of
Natural Resources. Additional van pool routes from Montpelier and Waitsfield to Burlington
were scheduled to begin in the fall of 1995.
CCTA also carries out. an extensive outreach and public education effort to promote
transportation alternatives throughout the region. An important part of this effort is the
administration of employee surveys at work sites,in Burlington and surrounding communities.
These surveys help identify transit and Rideshare needs in individual transportation corridors.
The surveys help inform area workers about available alternatives, and they help educate
employers about the needs of their workers.

b

CCTA also offers a "Guaranteed Ride Home" for car pool and van pool participants. The agency
will cover the cost of an emergency ride home during the day up to a total cost of $50 This
service is available to an individual participant up to two times a month, up to a to of eight
times per year.
In addition to employee surveys, CCTA offers area employers:
Rideshare presentationsand information displays
Assistance with on-site sale of CCTA bus passes
Educational and promotions brochures for employees
Posters for lunch rooms and other employeebulletin boards
Articles for newsletters and E-mail
Coordination with nearby work sites
CCTA has used a number of radio advertisements in the past to promote the Rideshare program.
The agency is currently working on the design of a new Rideshare brochure which will be
distributed to employers and employees throughout the region. And it is currently working on
the design and production of cable TV advertisements to encourage people to share their rides to
and from work.

3.9

SSTA Services

3.10

CATMA and CATS. Shuttle Bus Services

The Campus Area Transportation Management Association (CATMA) is a joint project of the
University of Vermont, the Fletcher Allen Health Center, Champlain College, and Trinity
College. CATMA develops short and long term planning for parking and transportation
alternatives in "The Hill" district of Burlington. CATMA also implements and promotes a
variety of transportation demand management initiatives, including staggered work and class
scheduling, a Rideshare program, mass transit subsidies, and the development of satellite parking
lots and shuttle bus services.
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CATMA provides shuttle bus service between the UVMiFletcher Allen campus and two outlying
parking lots. CATMA also provides a shuttle service between the campus of Champlain College
and a parking lot near Lake Champlain at the foot of Maple Street. Four vehicles are used to
provide these services. These buses are operated for CATMA by Mountain Transit, Lnc., a
private bus company.
New shuttle bus service is currently being provided on a trial basis between the MCHV and
Fanny Allen facilities of the Fletcher Allen Health Center. This service is operated under
contract agreement by Mountain Transit.
The University of Vermont operates a seven-day-a-week shuttle bus service known as the
Campus Area Transportation System, or CATS. CATS services are fiee for UVM students,
faculty, staff, and visitors. An "On-Campus Route" serves the UVM campus every 10 minutes
during peak hours and every 26 minutes during off-peak hours. On-Campus service is available:
Monday - Thursday
Friday
Saturday
Sunday

7:25 a.m. -12:OO midnight
7:25 a.m. - 11:00 p.m.
3:30 p.m. - 11:OO p.m.
3:30 p.m. - 12 midnight

CATS provides "Commuter Route" service between commuter parking lots and the W M
campus. Commuter lots are located east of the UVM campus, between East Avenue and the
Williston Road. Buses operate Monday through Friday from 7:15 a.m. until 6:30 p.m.
Headways are eight minutes during peak hours, and fifteen minutes during off-peak hours.
CATS also operates an evening "Off-Campus Route" connecting the UVM and Champlain
College campuses with a variety of locations in downtown Burlington. This bus operates:
Sunday - Thursday
Friday and Saturday

6:40 p.m. - 12 midnight
6:40 p.m. - 11:00 p.m.

CATS is owned by the University of Vermont and is operated by the University's Department of
Transportation and Parking services. The program utilizes seven vehicles that are handicapped
accessible and equipped with wheelchair lifts.
3.11

CATMA Rideshare Services

The Campus Area Transportation Management Association administers a Rideshare program for
staff and students of institutions in the "Hill" district in Burlington. Participating institutions
include the University of Vermont, Champlain College, Trinity College, and the Fletcher Allen
Health Center. CATMA provides employees of students of participating institutions with
information about carpool alternatives, along with information about available parking facilities,
parking lot shuttles, and public transit services. CATMA also offers a "Guaranteed Ride Home"
Prof3ram.
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Carpool requests are published by CATMA in a "Transportation Letter" distributed to students
and staff. Requests are listed by town of origin in a classified ad format. Each listing includes
the route traveled, arrival and departure times, possible travel arrangements, and other relevant
information. To respond to an ad, readers are instructed to call CATMA at 656-RIDE. CATMA
also designs, distributes, and analyzes transportation surveys of students and employees of
member institutions.
"Downtown Bound" is a program sponsored by the City of Burlington to provide information
about parking, carpool, and transit options for area residents who work and shop in the central
downtown district. "Downtown Bound" works with downtown businesses and employers to
insure that employees and customers are informed about available travel alternatives.
"Downtown Bound" links interested individuals with the Rideshare services of CATMA and
CCTA.

Figure 3.1: CCTA System Map
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SECTION 1 - PROJECT DESCRIPTION
The Vermont Agency of Transportation, in cooperation with the Chittenden County Regional Planning
Commission, is evaluating alternatives for enhanced transit service between the three city centers of
Burlington, South Burlington, and Winooski, Vermont. The Burlington Area Tri-Center Transit Study is
a Major Investment Study, and has been developed in accordance with Federal Transit Administration
guidelines. The project follows and is a direct result of an earlier study of fixed-guideway transit
opportunities in Chittenden County, conducted by the Agency of Transportation in 1993-94.
Figures 1,2, and 3 illustrate the study alternatives. They include a Transit Management System (TSM)
alternative, a High Occupancy Vehicle (HOV) alternative, and a Light Rail Transit (LRT) alternative.
The five components of the cultural resource investigation of the Major Investment Study are:
1)

Agency Coordination: Communicate with, and keep informed, the appropriate federal, state, and
local agencies that will be responsible for ongoing review of the project.

2)

ArchivallLiterature Search: Iden*

3)

Reconnaissance Suroey: Venfy existing historic properties and assess the potential for additional

known historic properties by examining the files at the State
Historic Preservation Office and the Burlington Planning and Zoning Department, and review
previous investigative reports.

resources, particularly archaeological sites; and interview local preservation societies and
knowledgeable informants for information about local preservation needs.
4)

Base Map Preparation: Prepare a base map which depicts known historic properties, areas of

5)

Technical Memorandum: Compile a technical memorandum that includes appropriate figures, tables,
and text that summarizes the previously cited components. The report will focus on assessing the
need for additional cultural resource survey and recommend a Scope of Work to fulfill Section 106
requirements.

previous investigations, and areas of low/medium/high potential for additional cultural resources.
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SECTION 2 - HISTORIC CONTEXT
The lush Green Mountains to the east and the Adirondack range on the western horizon is punctuated
by the great Lake Champlain and has proved to be an ideal site for human habitation for 10,000 years.
For thousands of years the Abenaki of the Algonquin tribes plied the lake and surrounding forests for
sustenance. Rich in natural resources, the Champlain Valley's topography consisted of gently rolling hills
with stone outcroppings suitable for making a variety of tools. With a rich soil that was easily cultivated
with hand tools and a growing season suitable for bringing in a harvest, the valley provided the
horticultural necessities for livelihood. In addition, the forest of mixed hardwoods and pine supported
a variety of fauna that the Abenaki could hunt. The lake itself, with its rich fishing grounds and marshy
areas to support waterfowl, further provided an abundance of food stuffs.
Samuel de Champlain was the first European to visit this area in the early seventeenth century, but it
was another 160 years before the Champlain Valley had permanent white settlement. The area that is
now Burlington was first settled by European Americans in 1763 when the province of New Hampshire
made a land grant equaled to six miles square to several men from New Hampshire and Massachusetts.
In these thirteen years preceding the American Revolutionary War, this area of Vermont was sprinkled
with permanent settlement. During the conflict with the British most of the early settlers moved to more
permanent establishments in Massachusetts or New York.
Burlington was an ideal location for a settlement on Lake Champlain. The naturally occurring harbor,
on a north-south waterway, the abundance of natural resources in the Champlain Valley, and the.
convenient power source at the falls on the Winooski River provided the necessary ingredients for a
successful settlement. Indeed it was not long before the Yankee settlers began to exploit the abundant
natural resources and set to the task of city building.
The year 1791 was critical to the development of Burlington. The land wars that had ensued between
New Hampshire and New York were put to rest with the recognition of the sovereignty of the state of
Vermont, whose borders were set and was admitted to the fledgling Union as the fourteenth state. The
City of Burlington was named the shire town of the county of Chittenden, thereby assuring its success
as a local governmental center. Finally, the University of Vermont was founded on 50 acres of land
donated by Ira Allen. The town of Burlington was officially organized in 1797 and named after one of
the early land grantees.
Given its natural harbor, the waterfront was the scene of much of the early development of the young
city. The first houses were built on Water (now Battery) Street down near the bay. This area was to see
the building of an army encampment during the War of 1812 to thwart the British control of the lake.
By the 1820s lumber had become the primary industry of the region. The dense forests of northern
Vermont were cut and the lumber shipped via the lake to urban centers and the income used to pay for
goods not locally produced. As a result of the burgeoning shipping trade, boat building became a
leading industry. A variety of other industries, including grist mills, distilleries, sawmills, and tanneries
produced goods for the local markets. The Champlain Canal, completed in 1823, connected the waters
of Lake Champlain with the Hudson River, the Erie Canal and points south and west. The ensuing
quarter century witnessed the expansion of this mercantile economy that exploited the waterways,
canals, turnpikes and world sea-trading routes and allowed consumer goods to reach the hinterlands
and agricultural products to feed the growing urban areas, such as Boston and New York. The
waterfront area in Burlington boomed and various mercantile interests established large wholesale and
retail concerns, expanded the size and number of wharves, and improved the harbor by building a
substantial breakwater.

Burlington Area Tri-Center Transit Study
Section 2 - Historic Context
1/96
W 6 2

The primacy of Burlington as a shipping point on Lake Champlain held until the coming of the railroad
in the late 1840s. Previously, the early growth and prosperity of the city were guaranteed by its role as
a major distribution center and port city. Everything shipped inland was done by teams of 6-10 horses
on heavy canvas-covered wagons, some traveling as far as 100 miles. The mercantile economy collapsed
with the laying of railroad lines through Burhgton, which had been the end of the supply line
originating in Boston. Once an alternative to waterway traffic was made available, the hold that the
various Burlington merchants had on distribution and transportation was drastically weakened, negating
the need for transhipments to occur at the port city.
Fortunately, various businessmen sensed the changes that were to occur and set out on an ambitious
project of economic diversification. By 1860 business interests began to import raw timber from Canada
after a repeal of tariffs on Canadian lumber was enacted. Several large planing mills turned the raw
material into dressed lumber, doors, sash, cottage furniture, blinds; shade rollers, refrigerators, shipping
boxes and other basic wood products. The Pioneer Mechanic's Shops were built in 1853 in the waterfront
area and manufactured these and other items. The lumber industry continued to grow and by the early
1880s Burlington was the third largest lumber port in the United States. By 1890 there were 150 million
board feet of lumber annually passing through Burlington. Various improvements were made to the
waterfront area to facilitate the massive lumber storage needed to feed these industries, including the
filling of low lying, marshy land between the lake and the Vermont Central Railroad tracks.
Simultaneous to the development of the bay area was the area around Winooski Falls. Due to the
tremendous power to be harnessed by the water at the falls, it was an ideal location for a variety of
milling operations. A dam was located across the Winooski River at the upper falls and sawmills were
built at both ends. Soon several other mill industries that depended on water power, such grist, wool
carding, and paper were established. However, it was the woolen industry that was to have the greatest
effect on the growth of Winooski. Just as protective tariff legislation in the lumber industry assisted the
growth of the early lumber industry in Burlington, legislation enacted regarding the importation of
woolens from England assisted the growth of the woolen industry in Vermont. The Civil War was a
boon to the woolen industry as many New England factories supplied soldiers with clothing, blankets,
and other cloth items that could not otherwise be acquired due to the cotton embargoes. Centralization
came early to the textile industry as a few large concerns began to dominate the market. The Burlington
Woolen Company, the Colchester Merino Mill, and Winooski Worsted Mill were in operation at
Winooski Falls by the end of the century.
These two areas of primary development were critical to the development of the cities of Burlington,
South Burlington, and Winooski. As the bay area and the falls area continued to grow, concomitant
housing and retail establishments were built to house and provide the necessary services for a growing
working population. The settlement patterns in these cities reflect the geographic distribution along
socioeconomic lines. The waterfront area saw an increasing number of tenements to house the mostly
unskilled labor who worked the docks and the industries associated with the lumber planing mills. The
north end of the city housed the working class semi-skilled and skilled laborers in such industries as
the Pioneer Mechanics Shops. The middle class merchants and professionals settled in the mid-range
halfway up the hill from the lake and the wealthier families chose the crest of the hill, with its
panoramic vista, as their domicile locations. Increasingly, transportation became an issue as available
land for housing in the central walking city became-scarce.
Previous to the streetcar system, there were only a few-maint transportation routes running from the
waterfront area of Lake Champlain to Winooski. The Winooski Turnpike was laid out in 1795 and began
its course easterly at Courthouse Square up Main Street. However, due to the steep grade on Main and
the deep ravine in the Pearl-Main vicinity (Figure 4), the preferred route became that of Pearl Street.
This main thoroughfare was the commercial and residential center of early Burlington and was the main
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Location of Ravine and
Small Ponds-circa 1860's
Source: Carlough 1976, Hopkins 1890. DeBeers 1869
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north-south divider street for the city. In 1872, the Winooski and Burlington Horse Railroad Company
(later the Burlington Traction Company) was organized with the intent of providing horse-drawn
public transportation for the people of Burlington and Winooski. It was not until 1885 that the first
horse-drawn cars ran along the historic roads of Main, Church, Pearl, and North Winooski (Figure 5).
The first route ran up Main Street to Church and then from Church to Pearl Street for one block. The
tracks then ran the entire length of North Winooski Avenue and veered onto Riverside Avenue where
they crossed the bridge into Winooski. Traveling past the woolen mills on the north side of the Winooski
River to West Allen street, the line terminated at the Central Vermont Railroad Station. Here was the
horse stable that would later be used for the car barn and later still, for the bus garage.

In 1899, three extensions were built to augment the nascent public transportation system. One route went
down Pearl Street from Church to North Champlain. From here it swung north to North Street and ran
west to North Avenue out to Lakeview Cemetery. This area housed much of the working-class. The
second extension simplified this route by running for three blocks on North Street to connect to North
Champlain to North Winooski. The tracks on North Champlain were then terminated. Finally, the third
addition ran southerly on Pine Street from Main to service the cotton mills at Kilburn and Pine Streets.
Pulled by two horses, the double-platform cars, three-quarters the size of regular rail cars, were capable
of seating 14 people.
The system was electrified in 1893 and another major line was installed mnning from Main and Church
Streets to South Union, then down Shelburne Road and present day Flynn Avenue. The system was
powered by electricity provided by the American Woolen Company steam plant on the Winooski River
until 1910 when the Burlington Traction Company acquired the rights to the hydro-power provided by
the Otter Creek in Vergennes.
More lines were laid in 1896 on Pearl Street to service the Mary metcher Hospital on Colchester Avenue
that connected with the Riverside Avenue line at the Winooski Falls area and across the bridge to the
mill area. Finally, in 1899, another extension ran south on Shelburile to provide ridership to the Queen
City Park area of southern Burlington.
At its height, the Burlington Traction Company had 12 miles of track to service the transportation needs
of the cities of Burlington and Winooski Falls. The public transportation provided by the streetcars
enabled the city's residential areas to expand away from the main business and industrial sectors
centered around the bay area, the falls at Winooski and the central retail district around Church, Main,
and College streets.
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SECTION 3 - ASSESSING THE IMPACTS
Virtually all of areas in which the three transportation alternative routes are proposed in Burlington and
Winooski are either listed individually or contained within a historic district in the National Register
of Historic Places. The various alternatives pass through or are contiguous with 11 National Register
districts (Table 1and Figure 6), which entail 775 historic properties.
TABLE 1
TRANSPORTATION ALIGNMENTS AND HISTORIC DISTRICTS,
BURLINGTON AND WINOOSKI, VERMONT
Number of Resources

Transportation Alternative

Historic District
Battery Street

212

LRT, TSM

City Hall

24

HOV, LRT, TSM

Head of Church Street

3

HOV, LRT, TSM

Lakeside

57

LRT, TSM

Main Street-College Street

77

HOV, LRT, TSM

Pearl Street

65

HOV, LRT, TSM

South Union Street

121

HOV, LRT, TSM

South Willard Street

133

HOV, LRT, TSM

University Green

44

HOV, LRT, TSM

Wells-Richardson

17

HOV, LRT, TSM

Winooski Falls Mill

22

HOV, LRT, TSM

3.1

DEVELOPMENT OF PUBLIC TRANSPORTATION IN BURLINGTON AND WINOOSKI

As discussed in the historic context, all three proposed routes are aligned with historic transportation
routes. Both Pearl Street and Main Street were main thoroughfares leading to the Winooski Turnpike
during the late eighteenth and nineteenth centuries. When first horse-drawn and later electric streetcars
were in operation, the tracks transversed Pearl, Main, and College Streets. Hence, there is an historic
precedent for transportation-related development in this area.
Throughout the settlement history of Burlington, the Winooski Turnpike was the transportation corridor
connecting the lake front via either Pearl or Main Street with the milling district at ~ k o o s k Falls.
i
Development was scattered until the Civil War, with most of the structures huddled at the head of the
Falls or near the intersection of Pearl and Colchester. Several early Federal and Greek Revival structures
are still standing on lower Colchester Avenue. During the late nineteenth century several Queen Anne
style structures were built interspersed between early farmsteads. As the University of Vermont
continued its expansion, various structures were built and new streets laid out to house university staff.
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The Mary Fletcher Hospital was built in the late 1870s and gave impetus to new development. Finally,
in the 1920s several Colonial Revival and Bungalow style houses were built on the remaining
undeveloped land.
The length of Main and College Streets spanned one of the most exclusive Burlington neighborhoods
throughout the nineteenth and early twentieth centuries. Sigruficant examples of high style and popular
architecture are evidenced on these routes. The streets contain important examples of both Greek Revival
and Colonial Revival buildings. The area contained within the historic district also has Italianate, Queen
Anne, Shingle-style buildings, and perhaps Vermont's only Prairie School-style residence. A large ravine
transversing Main and Pearl was filled in at the western edge of these streets and created a zone
primarily for civic and institutional buildings. Apartment buildings erected in the early years of the
twentieth century range in style from Italianate to Colonial Revival and give the area an urban flavor.
Main Street still serves as a main traffic artery leading out of Burlington as it did throughout the last
two centuries when it connected Burlington to Montpelier by way of the Winooski Turnpike. College
Street functioned as a traffic corridor which connected the business district below the hill to the
University, thereby providing a visual link to the main campus buildings adjacent to the University
Green.
An early transportation route, Pearl Street has examples of Federal-style, Greek Revival houses that were
remodeled in the 1870s to reflect the newer Italianate style then popular. Pearl Street contains the
greatest concentration of Federal-style buildings in Burlington. During the last two decades of the
nineteenth century many of the former large estates were subdivided and Queen Anne and Colonial
Revival style houses were built by a new generation of well-to-do merchants. Due to its proximity on
the eastern end to the University of Vermont, many of these houses had been converted into offices and
apartments. On the western end of Pearl Street, many of the structures have been converted for retail
or commercial uses. Like Main and College Streets, Pearl was a favored transportation route out of the
city and eventually became the favored connector to the Winooski Turnpike, as the incline was not as
great as on Main Street.
3.2

ASSESSMENT OF EFFECTS

Because of the density of National Register properties in the Burlington-Winooski area it would be
impossible to design and implement a public transportation improvement program that would not
impact to some degree the historic and archaeological resources. None of the three alternatives would
remove any National Register property, but other effects will need to be assessed (Figure 7).
The Advisory Council on Historic Preservation defines the Criterion of Effect as any undertaking that
may alter a property for inclusion in the National Register. "For the purpose of determining effect,
alteration to features of a property's location, setting, or use may be relevant depending on a property's
significant characteristics and should be considered". Furthermore, the Advisory Council defines an
"adverse effect" a s "when the effect on a historic property may diminish the integrity of the property's
location, design, setting, materials, workmanship, feeling, or association. Adverse effects on a historic
property include, but are not limited to:
1)

Physical destruction, damage, or alteration of all or part of the property;

2)

Isolation of the property from or alteration of the .character of the property's setting when .the
character contributes to the property's qualification for the National Register;

3)

Introduction of visual, audible, or atmospheric elements that are out of character with the property
or alter its setting;
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4)

Neglect of a property resulting in its deterioration or destruction; and

5)

Transfer, lease, or sale of the property".

Both the Transportation System Management (TSM) and High Occupancy Vehicle (HOV) alternatives
would utilize existing streets without alterations to the street scape. Because of their similarity, both of
these alternatives would impact the area in several ways. First, the increased volume of traffic would
make the streets less pedestrian-friendly, increase noise at peak hours of operation, change the access
to the streets and affect the current street parking. While an argument might be made that increased
traffic might adversely affect the pollution levels, it is quite possible that this impact might be mitigated
by less vehicular idling. Secondary impact to surrounding and adjacent streets needs investigation, as
it is not h o w n at this time how current traffic patterns might be electively rerouted to alternative routes.
-

.

The Light Rail Transit (LRT) alternative would have the greatest physical impact to existing cultural
resources. The proposed corridor is thirteen to twenty-six feet in width which could necessitate the
removing of some trees and alterations of some curbs along College Street to accommodate the transit
platforms. Additionally, the University Green Historic District and the Winooski Falls Mill District would
be affected by the construction of the light rail transit alternative. At the University Green, visual impacts
would result as the historic vista provided by its siting on the crest of the hill would be impeded by the
power lines running the light rail system. The Winooski Falls Mill Historic District would be greatly
disturbed by the actual construction of a light rail system, therefore adversely affecting potentially
signhcant archaeological sites by compromising the historic integrity of the site. The LRT alternative
also requires another bridge adjacent to the current 1928 structure (rebuilt after the devastating flood
of 1927). The siting of this new bridge adjacent to the historic bridge would compromise the setting of
the older bridge.
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SECTION 4 - ARCHAEOLOGICAL ASSESSMENT OF SITE SENSITIVITY
4.1

GOALS

The goal of the archaeological research was to "facilitate project planning by providing sufficient
documentation of known ... properties and assessing the potential for additional resources..." Archival
research and reconnaissance survey were utilized to identdy locations of previously identified sites or
archaeological investigations, iden* areas already impacted by modem construction, and idenbfy areas
with high archaeological potential based on their relation to landscape features.
The product of this research is a description of archaeological potentials, both specific properties and
general property types with their possible feature patterns, and a base map showing both known
archaeological properties near or within the proposed project area and high potential areas. This project
did not positively identdy all archaeological properties within the corridor, evaluate their integrity, nor
assess possible impacts. Rather than identifying specific areas or features dating to particular periods
of occupation, this survey looked at broader patterns of settlement and archaeological potentials witlun
general neighborhoods or undeveloped areas. It was hoped that this research could alert planners to
both specific properties and the types of resources that may be contained within them. As more complete
engineering plans are made and alternatives chosen, this document can be used to idenhfy areas that
are signrficant, or potentially sigruficant and that need more intensive study.
4.2

EXPECTED RESULTS

Both precontact and historic archaeological sites are located within or near the project area, but because
historic settlement, street and infrastructure development has been intense within most of the corridor,
it was expected that the majority of sites within the Area of Potential Effect (APE) would date to the
historic period. The creation of historic sites is expected to have caused destruction of much of the
precontact period archaeological record. Figure 8 shows sites near or within the project area.
Within the city of Burlington seventeen precontact and/or contact period archaeological sites have been
identified. They represent the roughly 8,000 years that this area was utilized by Native Americans
before European American settlement. Predictive models indicate that the landscape features most likely
to determine Native American site location are their proximity to water on gently sloping (8 degrees),
well-drained soils (Frink 1994: 10). Thus, locations within 200 feet of water, on dry upland soils are
considered to have some probability for Native American archaeological sites.
Historic archaeological resources exist throughout much of the city and site sensitivity of an area has
been predicted primarily by map documentation of both original structures and subsequent impacts. In
addition, study of existing conditions using both reconnaissance survey, current maps, and aerial photos
identified human made landscape features that indicate site preservation and destruction.
Four areas of high potential were initially observed: the industrial area near the Pine Street Canal, the
open areas in the central UVM campus, the area from the south side of the Winooski River north to the
New England Central Railway, and the area of new construction north and south of the Sheraton.
4.3

AREA OF POTENTIAL EFFECT

Because the engineering documents are preliminary, and final alignments are not known, no construction
limits have been made. Thus the area of potential effect (APE) was generally assumed to be broad. The
LRT alternative would have the most physical impacts and construction. Some construction would be
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done for the busway sub-option of the TSM alternative, but it falls within the same area as LRT
construction. Thus, the LRT conceptual plans were used to define the areas researched.
A consistent APE width was not used because of different constraints to LRT placement in different
areas. On downtown streets the APE will be constrained by existing buildings, as construction will fall
between structures. In areas where the LRT does not follow existing streets, the APE was expanded so
that if a part of a site fell within the LRT alignment, the entire site would be documented and alignment
changes would not necessitate new research. These expanded areas are at the University Campus, the
Winooski terminus, and south of Williston Road (behind Staples Plaza). In addition, on the southern
connector leg (from College Street south to Lakeside Avenue) an LRT alignment location has not been
chosen, thus an area approximately three blocks in width was researched. Two, approximately 3 acre
existing parking lots which may be utilized in a new transit system as "transit centers", incorporating
park-and-ride lots at the Sheraton Hotel and at the Maitin-Lockheed plant received preliminary research
although no new construction is planned in these areas.
4.4

AREAS OF ARCHAEOLOGICAL STUDY

The Corridor was divided into six sections: 1) the Lakeside extension, 2) the downtown area (College
Street between Battery Street and North Prospect Street), 3) the UVM Campus and Medical Center, 4)
Colchester Avenue from East Avenue to its intersection with Riverside Avenue, 5) the alignment from
the south side of the Winooski River north along Main Street to its intersection with the Central Vermont
Railroad tracks, and 6) the LRT and TSM alignments going southeast of UVM near the Staples Plaza,
south of the cloverleaf intersection of 1-89 and Williston Road, and in a loop in South Burlington
(Figure 9). Each of these sections represents distinct development histories and is assumed to likewise
be represented by different resource types and potentials.
Section One: Lakeside Extension
The Lakeside Extension will extend from Lakeside Avenue northward either along Pine Street or through
a currently undeveloped industrial area north to approximately Pine Place where it would likely turn
west cutting diagonally through a rail yard to join with Battery Street. An alignment has not been
definitively chosen, but the route is not expected to involve demolition of existing buildings. This area
was utilized in the historic period primarily for transportation and industrial activities. Because the lake
front was a focus for these activities, intense development took place within the harbor area. Extensive
filling was common in the nineteenth century along waterfront industrial areas, especially with the
arrival of rail transportation with its capacity for massive earth moving and its requirement of solid,
level grades and yards. For this reason, it may be expected that this area has experienced episodes of
filling, and buried soil horizons may be preserved.
The area south of Maple Street developed as a locus of industrial and transportation activities in the
1860s. As Burlington became a hub where raw lumber came from Canada via water and was processed
and then shipped out as finished products via the railroad, wharf and storage space with rail access was
essential (Blow 1990: 97). In 1867, a barge canal was excavated in swampy land between present Pine
Street and the rail line that followed the lake shore. Timber cribbing lined the canal and the surrounding
land was filled in (Cook and McCarthy 1992). Lumber products could then be brought into the barge
canal and unloaded into lumber yards surrounding the slips (Figure 10). Planing mills arid lumber
processing industries were located in association with some lumber yards along current P i e Street and
the products were then shipped out via rail. In the 1869 Sanbom map, for example, the Kilburn and
Gates Lumber Yard is shown located along the northem barge slip and their "Cottage Furniture Works"
was located between Pine Street and Shelbume Road. By 1890, additional lumber yards were located
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Figure 10

Barge Canal Area,
Burlington
Source: Sanborn Fire lnsumnce Co. 1869
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around the barge canal and two new planing mills were built on the canal side of Pine Street (Hopkins
1890).
North of the Barge Canal mixed industrial, rail, and residential properties existed between Pine Street
and the lake.

In 1894, the Queen City Cotton Company was built south of the barge canal and north of Lakeside
Avenue. Various other industries followed in the 20th century (Cook and McCarthy 1992: 11).
Most of the area from Lakeside Avenue north to the Vermont Railways Salt Shed contains hazardous
materials from a coal gasification plant that operated in the area from 1908 to 1966, and other wastes that
were dumped in the abandoned canal (U.S. Department of Transportation, Vermont Agency of
Transportation 1995: 3-27, Cook and McCarthy 1992):-,Thissuperfund site, the Pine Site, was subject to
a Stage IA cultural resources investigation in 1992 -that identified several historical archaeological
resources (Cook and McCarthy 1992).
Archaeological resources related to the canal include the turning basin and canal slips, timber cribbing,
and marine railway remains (Cook and McCarthy 1992: 14,15, plate 5). Remains of eight sunken boats
have also been reported in the barge canal and an in-use drawbridge is extant (Cook and McCarthy
1992). Subsurface remains of planing mills may also exist between the canal and Pine Street.
Archaeological resources associated with industrial sites would include large-scale features such as
foundations, machinery anchors, and power source related features such as boiler rooms. This general
area extending north to the southem terminus of Champlain Street may hold the potential to preserve
historic archaeological resources related to all phases of technological and industrial processing, such
as storage and transportation facilities, processing areas, and power source (coal houses, and boiler
rooms).
The Pine Street canal has been declared eligible for the National Register by the DHP (U.S. Department
of Transportation, Vermont Agency of Transportation 1995: Appendix 3, Cook and McCarthy 1992: 13).
The area needs further evaluation to better define the contributing resources, such as sunken boats and
industrial archaeological remains. With identification and preliminary evaluation of all resource types,
boundaries of a potential district encompassing the canal and related industrial remains may be
delineated.

In addition to historic era resources, a precontact site, VT-CH-81 has been reported in this area "starting
from the Oak Ledge area on Lake Champlain ... northward along the beach until reaching the barge
canal- this entire stretch (now heavily developed) may have been site or sites" (Department for Historic
Preservation [DHP] files; See Figure 8). From historic maps it appears that this area was a peninsula of
higher land surrounding a swampy cove, and the site may be restricted to this narrow location along
the lake front. There is a possibility, however, that additional precontact site remains may be preserved
beneath historic fill in this area. Soil boring logs could indicate whether buried soil horizons related to
non-wetland land surfaces, and possibly related to precontact activity, exist beneath the fill.
North of the Barge Canal, the area is currently, and was historically, used for rail track and structures
(Figure 9). This area was filled for use by the Rutland Rail Road around 1850 (Blow 1990: 95) Within
the area of the current Vermont Railway yard there was historically a four-bay round house with
associated car house, blacksmith shop and joiner shop and, at the southwest comer of the intersection
of current Maple and Battery Streets, was a passenger and freight depot (Sanbom 1869). By 1885, the
depot had been converted to a machine shop for car and engine repair and a two story shed stood
within current Battery Street south of Maple (Sanbom 1885). This area holds the potential to preserve
large-scale industrial archaeological resources related to this historic rail yard. As locomotives became
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heavier and larger many machine shops and turntables were too small to accommodate the newer
engines. Usually machining equipment and turntables were removed when car and engine repair shops
were abandoned and replaced, but the size and building technology used for foundations of turntable
pits, car repair bays, etc. can inform our understanding of changes in rail technology.
At the northern end of this section the alignment is likely to follow Battery Street to Main,where it turns
west to current Lake Street, passing in front of Union Depot (built in 1915). The alignment then follows
existing Lake Street for one block before turning east on College Street and moving into our study's
section two, the downtown commercial district. Lake Street, which now angles northwest to southeast,
historically ran parallel to Battery (then Water) Street, and the western side of the block was occupied
by dwellings, tenements, and their related out buildings (Sanbom 1869). By 1890, this area had become
industrialized and these early residential buildings were replaced by a lumber company's yard and office
(Figure 11). The area of the former western side of this block is currently occupied by Lake Street and
parking lots; historically sigruflcant archaeological remains from the historic residential occupation of
this block could potentially be preserved beneath paved areas. Expected features related to residential
activities in urban areas include privy vaults, wells, cisterns, garbage pits, and cellars. Because the
topography of this area is uneven and slopes down to the lake, and since the railroad and industrial
users prefer flat, solid surfaces, it is possible that the area was filled prior to industrial or transportation
related land use, thus preserving residential archaeological resources.
Section Two: Downtown Commercial Zone
Until the late nineteenth century, this was an area of mixed use with residential, agricultural, commercial
and industrial properties, but it is not expected that any of the transportation alternatives will impact
areas that may preserve intact archaeological remains. Proposed alignments all fall within the existing
street boulevards, areas that have always been used as streets and thus hold very low potential for
archaeological features. Streets also house the city's infrastructure; beneath the pavement water, gas,
electricity, and sewage are carried by pipes, cables, tunnels and tubes. Although it is possible that some
areas currently beneath sidewalks were once commercially or residentially utilized, the installation,
repair and upgrading of utilities is expected to have substantially impacted all areas below downtown
streets, boulevards and sidewalks.
Possible resources existing in this area could include remnants of the initial waterworks or sewer system.
The 1869 Sanborn, for example, shows water spouts for street sprinkling in locations presently beneath
sidewalks. The dates of a sanitation infrastructure have not been researched, but the Hopkins map does
show a sewer system in 1890. Remnants of this system may exist, either abandoned or still in use
beneath streets. Although below ground infrastructure related features and/or systems have not
traditionally been identified or evaluated in cultural resources inventories, their construction did have
a great impact on most aspects of daily life, and some are sigruficant for their engineering (Keating 1994).
These systems, if documented, could potentially be evaluated under National Register Criterion C.
Detailed infrastructure research, documenting locations and dates of infrastructure installation, could
indicate if any areas have not been impacted (and thus may preserve early historic materials), or areas
that may contain examples of initial local public works engineering.
Section Three: University Green National Register Historic District, UVM Campus and Medical
Center
Recent archaeological investigations in Section Three have located four additional sites in the UVM
campus area not shown on the overview map of archaeological sites in the project area (Figure 12).
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In Section Three, the TSM and HOV altematives would follow existing streets and pose no impacts to
the archaeology of this area. Two LRT altematives, which would involve construction and excavation
in non-street areas, are currently proposed to serve and transverse the University Campus (Figure 12).
In one alternative, the alignment would turn north off College street before reaching South Prospect
Street, then pass behind (west of) the building on the comer (Waterman Hall). The alignment would then
turn east and enter a tunnel in an area currently used as a parking lot. The tunnel would pass under
South Prospect Street, the University Green, and University Place. The alignment would return to grade
in the east campus area and proceed to the Medical Center.
The second option would remain at grade. This alignment would come up College Street and turn north
on the Green. Passing along the western side of the Green, the proposed alignment would then turn east
onto Colchester Avenue, cutting across the acute northwest comer of the Green. The route then turns
off Colchester curving to the Medical Center next to the~lemingMuseum.
Both alignments would then split, one leg proceeding east on Colchester and 'the other passing north
of Chittenden and Willis Halls, and between Rowell and Hills Halls, and then to the water tower and
east on Carrigan Drive.
The University Area, Section Three of archaeological study, holds high potential to contain historic
archaeological resources related to pre-1830 residential lots within the current campus. Phase I-b
archaeological investigations in the University area have shown soil integrity in this area due to 19th
century filling and landscaping for University Green creation (Frink personal communication 12/5/95).
There is also some potential for Native American sites associated with buried soils in this area, as
historic filling has preserved previous land surfaces (Frink 1994).
The locations of the thoroughfares that bound this section-South Prospect Street, Colchester Avenue,
East Avenue, and Main Street-have remained constant since at least the 1830s, although they may have
been widened and built up (Johnson 1836 in Frink 1994). From a rendering of the Village of Burlington
in 1812, it appears that the town was divided in two settlements divided by a ravine that ran diagonally
through town. The main village clustered around Main Street south of South Winooski to Water Street
(now Battery Street near the Lake), and another cluster was located east of the Ravine on top of the hill
near the present University Campus (Carlough 197612). The former location of the Ravine can be seen
in Figure 4. The current University Green was formerly the village green, and thus a geographic focal
point for the settlement above the Ravine. The University had begun building its campus by the 1830s,
primarily near the junction of South Prospect and Main Streets, but much of the rest of the area was
occupied by residences, and small businesses and farms.
Historic maps suggest the highest potential areas. An 1830 map shows house locations on the northwest
and northeast comers of the current Green and on the western side of the green directly adjacent to the
street (Young 1830 in Frink 1994). In addition, at least seven residential structures and their outbuildings
are shown on the western side of South Prospect between College and Pearl Streets in an area of the
proposed tunnel option. Two buildings are shown facing Colchester Avenue on and near the southeast
comer of the intersection of current University Place and Colchester Avenue. In 1869, three dwellings
and a school are shown facing Colchester Avenue within the study area and a farm was located on a
parcel bounded by East Avenue and Colchester Avenue (Figure 13).
Modem construction in the University campus has-likely disturbed some historic-era resources, but
documented filling may have also preserved some historic land surfaces (Frink 1994: 17). More detailed
assessment of recent impacts made by construction and utilities and their spatial relation to documented
historic buildings should be made in this area. Cores have been useful in this area for documenting soil
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Figure 13

University Campus Area
in 1869
Source: F.W. Beers AVas, 1971
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disturbances, and more could be made to assess episodes of cutting and filling associated with
landscaping, utility burial, and building construction (Frink 1994).
Possible features associated with the historic residential occupation of the UVM campus would be privy
vaults, garbage pits, cisterns, wells, garbage pits, cellars, house foundations, builders trenches, post
molds, and possibly landscape or garden related features. Although surface features are often destroyed
with ground disturbance, deeply cut features such as privy vaults, cellars and wells are often preserved
in a truncated form, and retain valuable artifactual data. Archaeological investigations in this area
indicate that structures were located near the streets, and archaeological features may be located in all
parts of the lots (Frink personal communication 12/5/95).
Section Four: Colchester Avenue
The TSM, HOV, and LRT alignments all follow Colchester Avenue from the Medical Center to the
Winooski River. The HOV and LRT alignments would involve construction, specifically the widening
of the road by removing the boulevard on the western side of the street near the Mount Green Cemetery.
Although buildings were located by this thoroughfare since at least the 1860s (Figure 14), it is unlikely
that signrficant historical archaeological features were created next to the street and construction in or
next to the street right of way, as well as utility trenches have likely destroyed integrity in this section.
Thus, this section holds low potential for containing intact archaeological materials.
Section Five: Winooski River and Winooski Falls
The HOV, TSM and LRT alignments all proceed from the intersection with Riverside Avenue across the
Winooski River and north to East Allen Street. Again, only the LRT alignment and station would involve
construction in this area. The LRT alignment would involve construction of a new bridge just east of the
existing bridge. The alignment would not join Main Street in Winooski, but would be located in vacant
areas and parking lots just east of the street. A station is proposed on the comer of Main and Allen
Streets just south of the Winooski Block, and a proposed future extension could then follow Weaver
Place north to the existing Vermont Central rail tracks.
The falls have been utilized by all occupations of the area from precontact to historic times. Historic
development focused around the Winooski River falls, channeling their hydropower into a variety of
milling and industrial applications. Thus,even with modem disturbances, this location is highly sensitive
archaeologically.
One precontact site, (VT-CH-127), a precontact field spot, (VT-CH-33), and two precontact/historic sites,
(VT-CH-128 and 129), are registered on the southern side of the Winooski River west of the existing
bridge. In addition, historic maps record mills directly west of the intersection of Riverside Avenue and
Colchester Avenue (Figure 14).
On the Winooski side of the river, historic structures are recorded in the LRT right of way from south
of Canal Street to Allen Street, in almost all non-street locations (Beers 1869, Sanborn 1884, Sanborn
1904). A historic site (VT-CH-283) has been recorded east of the alignment in the parking area east of
the Champlain Mill building where archaeological materialswere collected from the surface. This two
block area was cleared and paved in the during an urban renewal project in the twentieth century.

This entire area almost certainly contains historic archaeological materials related to nineteenth and early
twentieth century residential and commercial activities. Should the LRT alignment be chosen, intensive
map, photo and documentary research could establish property histories (dates of building construction
and alteration) as well as document the processes of building demolition, site clearance, and parking lot

Burlington Area Tri-Center Transit Study
Section 4 - Archaeological Assessment of Site Sensitivity
1/96
#22762

Figure 14

Colchester Ave., Burlington and
City of Winooski Falls
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construction. In addition, researching the sanitation history of all addresses could establish when the
particular lots were connected to public water and sewer to predict the approximate end date of privy
use. Lots directly facing Main Street may have filled basements associated with commercial structures
adjacent to the street, but the lots of residential structures facing Canal and Allen Streets have high
potential to contain a variety of features associated with residential life. Historical archaeological features
of the highest integrity and sigdicance predicted in this general area are privy vaults and possibly
..
wells.
Section Six: Williston Road
Section Six extends south east from the University to South Burlington. Both the busway sub-option of
the TSM alternative and the LRT alternative would involve some construction following an alignment
that would follow existing roadways to a parking lot north of the Sheraton, then t b south and cross
Williston Road making an L-shaped curve south west of an existing cloverleaf intersection of 1-89 and
Williston Road. This curve would involve new constructionin a largely undeveloped parcel southwest
of the cloverleaf, behind Staples Plaza. A large loop would then be built in South Burlington (Figures
1 and 3).
Most of Section Six's landscape represents contemporary suburban development. Historic settlement
along Williston Road (Beers 1869) is assumed to have been destroyed by contemporary development.
Review of existing soil cores or additional coring could venfy soil integrity in this area. Two precontact
sites, (VT-CH-15 and VT-CH- 51), however, are recorded in close proximity to the proposed new
alignment (Figure 8). Predictive models indicate that the landscape features most likely to determine
Native American site location are their proximity to water on gently sloping (8 degrees), well-drained
soils (Frink 1994: 10). Thus, locations within 200 feet of water, on dry upland soils are considered to have
some probability for Native American archaeological sites especially if they are in close proximity to
documented archaeological sites. Two areas appear to meet most of these criteria.

A site north of the Sheraton Complex, (VT-CH-15), consisted of a single find, and subsequent
investigation of the area for the construction of the Centennial Woods apartments, parking lot, and
access drive failed to locate any evidence of precontact activity or occupation (Thomas and Sheenan 1990:
17). In addition, the site file for CH-15 describes the site as "destroyed." Construction and agricultural
activity may have destroyed any intact soil horizons associated with prehistoric human activity in this
area, and conceptual LRT plans show very little disturbance of undeveloped areas. Thus, construction
in the Sheraton area is unlikely to encounter or disturb any archaeological materials.
The LRT and TSM alternatives would also involve construction south of Williston Road, south east of
Staples Plaza. Another pre European contact site, (VT-CH-51), has been recorded in this vicinity. This
site has not been subject to any formal archaeological investigation; Woodland period ceramics have
been collected. According to the site form, the area has been partially disturbed by land development,
urban expansion, and plowing. Another precontact site, (VT-CH-19), has been recorded approximately
3\4 mile south of site VT-CH-51 adjacent to Potash Brook. The proposed LRT and TSM busway suboption alignments pass within approximately 300 feet of an existing water source; a tributary of Potash
Creek. In addition, the area is in proximity to two other recorded site making it suited for precontact
utilization. The slope, between 23-12 percent grade, does appear to be greater than ideal for site
utilization. The area southwest of the cloverleaf is-currently an undeveloped field and disturbance may
be limited to field tilling. This area holds some potential to contain precontact archaeological materials
and should be subject to Phase I testing prior to any construction.
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In the South Burlington area, the alignment primarily follows existing roads. The streets, Midas Way and
Corporate Way, however, do not currently intersect and the area appears to be undeveloped. This
proposed intersection is approximately 200 feet from a small tributary to Potash Creek. This roughly
level area should also be subject to Phase I field testing for precontact materials prior to any construction
if the street intersection is not previously constructed.
Summary of Archaeological Assessment
Documents search and visual survey of the project area verified that four of the six areas of study have
medium to high potential to contain archaeological resources. Potentials of the six segments are
summarized below.

In Section One, Lakeside extension, historical industrial.archaeologicalresources have been documented
in the area of the Barge Canal. In addition, map research indicates a high potential for additional
industrial related materials in the area between Pine Street and Lake Champlain. The proximity of this
area to a precontact site, VT-CH-81, and the evidence of filling indicate that there is also some possibility
that the area preserves archaeological materials from the pre European period. Soil borings would be
helpful in this area to establish the depth and extent of filling. All build alternatives would impact this
area.
Section Two, which passes through the downtown area, holds very low potential to preserve intact
archaeological materials from the precontact or historic periods, but remnant. of initial infrastructure
projects could potentially be preserved.
Section Three, the UVM area, holds very high potential to preserve historical archaeological remains
associated with pre-1830 residences. The areas of highest potential, based on map research, are: the
northwest corner of the green, the lots west of North Prospect Avenue, and the southern side of
Colchester Avenue in the area where it runs due east-west. Only the LRT alternative would impact high
potential areas.
Section Four, in which LRT and HOV alternatives would involve construction, holds low potential to
preserve archaeological materials within the APE.
Section Five, the Winooski Falls area, holds high potential to preserve industrial, commercial and
residential historical archaeological remains within the LRT APE. Alternatives that stay within the
existing street do not have the potential to affect these resources.
Section Six holds some potential to contain pre European era resources. Two specific areas described
above should be further studied should LRT or TSM alternatives be chosen.
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APPENDICES

APPENDIX A
ARCHIVAL RESEARCH AND SOURCES CONSULTED

The archival research for the cultural assessment was conducted primarily at the Vermont Division for
Historic Preservation in Montpelier and at the Department of Special Collections at the University of
Vermont. Meetings were held with Giovanna Peebles, Nancy Boone, and Curtis Johnson at the Division
for Historic Preservation; Professor Tom Visser from the Department of History at the University of
Vermont; Linda Seavey, University of Vermont Office of University Planning, and Robert Penniman of
the University's Campus Area Transportation Management Association. These meetings helped to
identdy areas of concern among preservationists involved in this project.
- .
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Historian

Education

Ph.D. Program (work toward an M.A. equivalent), History, York University
B.A., American Studies, Hamline University

Work History

BRW, Inc., Historian (1995 to Present)
Minnesota Historical Society, State Historic Preservation Office, Grants and
National Register Programs Analyst (1993 to 1995)
Minnesota Historical Society, Research Assistant/Grant Writer (1993)
Minnesota Historical Society, Museum Interpreter (1992 to 1993)
Minnesota.HistoricalSociety, Oliver H. Kelley Farm, Historic Site Guide (1991 to
1992)
First Call for Help of Itasca County, Executive Director (1986 to 1990)
Minnesota Historical SDciety, Forest History Center, Historic Site Guide (1985 to
1986)

Experience

Ms. Esser is a staff historian in the firm's Minneapolis office and is responsible for
the development of historic contexts for Phase I investigations. She also assists in
the survey and evaluation of properties during Phase I and Phase I1 investigations.
Ms. Esser's research projects include the social and cultural history of the United
States with particular emphasis on ethnic and regional influences. She has
extensive experience reviewing, editing, and preparing National Register
documentation and with the review and compliance requirements as mandated by
Section 106 and Chapter 138 and the HABS/HEAR documentation process.

Cultural Resource
Management

Survey and Evaluation, Historic Context Development, Phase I and 11, Trunk
Highway 14, Waseca County, Minnesota
Survey and Evaluation, Historic Context Development, Phase I, CSAH 1,
Kandiyohi County, Minnesota
Assessment of Impacts and Historic Context Development, City of Burlington TriCenter Transit Major Investment Study
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Historian

Education

Graduate Studies for Master of Arts in Teaching, University of St. Thomas
Bachelor of Arts, Cultural Anthropology, Moorhead State University
-

-

-
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Work History

BRW, Inc., Historian (1994 to Present)
Minnesota Historical Society - Trunk Highway Cultural Resources Program,
Historian - Principal Investigator (1993 to 1994)
Minnesota Historical Society, Review and Compliance Assistant (1991 to 1993)
Contract Historian (1983 to 1991)
St. Paul Public Schools and Rosemount SchoolDistrict #196, Substitute Teacher
(1988 to 1989)
Contract Historian (1984 to 1986)
Cultural Research and Management, Inc., Field Supervisor (1981 to 1983)
State Historical Society of North Dakota, Historical Researcher/Assistant to the
Environmental Review Coordinator (1977 to 1981)
United Tribes Educational Technical Center, Bismarck, North Dakota, Curriculum
Writer (1974 to 1976)

Experience

Ms. Sluss has extensive experience with cultural resource management including
survey and evaluation, research and writing, and the federal Section 106 program.
She has worked in both the Minnesota and North Dakota State Historic
Preservation Offices and also has experience as a contract historian in the private
sector. She has worked as a historian in several capacities with preservation
programs including the National Register of Historic Places, Certified Local
Governments and their local Preservation Commissions, and as principal
investigator on several contracts with the Minnesota Department of Transportation.
Her survey and evaluation experience is extensive. She has worked in both urban
and rural settings with vernacular, vernacular ethnic, and high style resources.
She has worked successfully with local preservation groups in small towns and
major metropolitan areas. Her work with cultural resources reflects her broad
range of interests, her training in cultural anthropology, and her experience in
historical research and writing.

Cultural Resource Survey
and Evaluation

Survey and Property Evaluation Report, -/DOT
S.P. 4208-31/36 & 510112/15, for Reconstruction of TH 59 and TH 30 North of Slayton to TH 14,
Murray and Lyon Counties, February 1994
Reconnaissance Survey Report, &/DOT S.P. 2313-18 for Widening of
TH 63 through Spring Valley, from TH 16 to the Bloomfield Township Line,
Fillmore County, May 1994
Reconnaissance Survey Report, &/DOT S.P. 7701-29 for Reconstruction
and Replacement of Curb Gutter, and Sidewalk along TH 210 in Staples,
Todd County, July 1994
Reconnaissance Survey Report, Mn/DOT S.P. 2310-23 for Reconstruction of
TH 52 from Fountain to Preston, Fillmore County, July 1994
Reconnaissance Survey Report, Mn/DOT S.P. 6703-16 for Reconstruction of
TH 23 from 1-90 to Jasper, Rock and Pipestone Counties, September 1994
Survey and Property Evaluation Report, Mn/DOT S.P. 3115-47 for Widening
a Segment of TH 169 through Grand Rapids, Itasca County, September 1994
Property Evaluation, TH 14/52, Rochester, Olmstead County, December 1994
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(Continued)

Draft Phase I Cultural Resources Reconnaissance Survey Report, Mn/DOT
S.P. 8601-42 for Upgrading TH 12 from County Road 110 West of Montrose
to Delano, Wright County, October 1994
Old T d Highway 45 Reconstruction, Scanlon and Cloquet, Carlton
County, Minnesota, March 1995
Section 106 Cultural Resource Review of Proposed ISTEA Enhancement
Project for the City of Valdosta, Georgia, April 1995
Phase I and 11Cultural Resource Investigation along the CSAH 42 Corridor
(from County Road 87 to TH 61), Dakota County, Minnesota, C.P. 42-45,
S.A.P. 19-642-28, June 5, 1995
Phase I and 11Cultural Resources Investigations of the Central Corridor,
Minneapolis, Hennepin County and St. Paul, Ramsey County, Minnesota,
July 1995
Phase I and 11Cultural Resources Investigations TH 14, Waseca to
Owatonna, Mn/DOT S.P. 8837-81003. October 1995

Historic Context Studies
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Minnesota
Lanesboro, Minnesota (coordinated survey of the incorporated city)
Minnesota Black History (survey of Minnesota, Saint Paul, and Duluth for
historic sites related to Black History)
North Dakota
City of Dickinson, North Dakota (survey of 40 block area)
Emmons County, North Dakota (survey of German-Russian ethnic
architecture)
City of Hebron, North Dakota (survey of incorporated city boundaries)
City of Mayvile, North Dakota (survey of historic neighborhoods)
North Dakota/Montana border area (survey of historic farmsteads for
Bureau of Land Management)
Terry, Montana area (survey of historic homesteads for Bureau of Land
Management)

National Register
Nominations

Completed 29 nominations to the National Register of Historic Places, 16 in
Minnesota and 13 in North Dakota.
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Historical Archaeologist

Education

Master of Arts, Center of Ancient Studies, University of Minnesota
Bachelor of Arts, Classical Studies, Macalester College

Professional Registrations1
Affiliations

Society for Historical Archaeology
Council for Minnesota Archaeology

Work History

BRW, Inc., Historical Archaeologist (1993 to Present)
Land Management Information Center, GIs Data Editor (1992)
Center for Ancient Studies, Admhhtrative Fellow (1989 to 1991)
Development Heritage Preservation Commission, Intern (1988)

Experience

Ms. Arnott, a historical archaeologist for BRW, Inc. has 10 years experience on
archaeological projects. As a principal investigator, she is currently responsible for
archival research, report preparation, research design, and context development
and oversees field survey, excavation and artifact cataloging and analysis for
historical archaeology. Ms. Arnott has technical experience with archaeobotanical
recovery and curation, transit survey and GIs digitizing and analysis.

Archaeological Experience

1995 Major Investment Study, Burlington, Vermont, Tri-Center Transit Study.
1995 Phase I-TH 14 Corridor Study, Waseca, Blue Earth and Steele counties,
Minnesota.
1995 Phase I and 11-Central Comdor, Minneapolis and St. Paul, Minnesota
1994 Phase I-Old TH 45 Reconstruction, Scanlon, Cloquet and Carlton counties,
Minnesota.
1993 Phase 11-Federal Court Building, United States Courthouse, Minneapolis,
Minnesota
1992 Taraco Archaeological Project, Bolivia. Co-directed field excavations and
excavated.
1990 Proyecto Arqueol6gico Calchaqui, Argentina. Supervised archaeobotanical
recovery and curation, excavated, mapped and conducted land use analysis.
1989 Factory Island Project, Saco, Maine, Center for Ancient Studies. Field
assistant.
19861987

West River Parkway Project.Excavated and mapped sites.

1984 Etruscan Foundation; SienapItaly. Field school.
Archaeological Papers

August 16, 1995, "Twin Cities Sanitation History," presented at the first Historical
Archaeology Conference of the Upper Midwest, Red Wing, Minnesota.
Spring 1991, "Modem Reuse of an Inca Kallanka in Northwest Argentina."
Anthropology UCLA, special issue "Archaeology and Its Impact on Traditional
Peoples."
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John Narowski , .EnvironmentalChief
BY: Duncan C. Wilkie, Transportation Archaeologist
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In the pecember 13. 1995 meetina. Giovanna Peebles, representing the Division
of Historic Preservation, reviewed the above project with the Transportation
Archaeologist and agreed to the following:

;)( That

-

the backsround search for archaeological resources is adequate.

That the field visit to the project area conducted by the Transportation
Archaeologist is adequate to identify archaeological resources.
Division for Historic Preservation agrees that the above project
undertaking lias no archaeolocrical resources in the ~ r o i e c tarea.
s
That the above referenced proiect will NOT EFFECT anv ~ r o ~ e r t i eof
archaeolosical sianificance that are listed on or eligible for
inclusion in the National Register of Historic Places.
Archaeological resources of the Stauina. Borrow. and Waste Areas for this
project will be addressed in the construction contract as part of
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and the construction company will hire a
qualified professional archaeologist to evaluate these areas.
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SECTION 1- INTRODUCTION
1.1 Introduction

Long range (year 2015) land use patterns in the greater Burlington area are a function of changes that
are likely to occur with and without a range of sigruficant public infrastructure investments. The subject
of this report is land use impacts arising from alternative proposed improvements to public
transportation - specifically transit services connecting South Burlington, Burlington's central business
district (CBD) and Winooski's commercial center.
Three alternative transit improvements have been suggested:
Transportation Systems Management (TSM)
High Occupancy Vehicle Programs (HOV); and
Light Rail Transit Investments (LRT).
To gauge the range of probable future impacts to land use of the proposed transit improvements it is
necessary to examine the existing land use patterns of Burlington, South Burlington, and Winooski. To
accomplish this, it was important to meet with planning officials and community leaders, to examine
planning and economic development documents for the cities, impacted educational institutions, and
the regional planning agency, and to conduct physical inspections of the properties lying within the
Study Corridor. The Study Corridor is defined as the land area within 1/3 mile of the proposed
alignments of the alternative transit improvements.

In all cases, data comes from available public documents supplemented by interviews with
knowledgeable sources. Impacts of the proposed alternatives were compared to each other, and in some
cases to the do-nothing or no-build alternative.
1.2 Chittenden County

The study area includes portions of the municipalities of Burlington, Vermont, South Burlington,
Vermont, and Winooski, Vermont, all contained within the county of Chittenden. Characteristics of the
larger Chittenden County include:
Population (1992)
Employment (1992)
Per Capita Income
Area (Square Miles)

133,422
76,188
$ 20,661

614

Chittenden County enjoys the highest per capita income in the state of Vermont, has the best
transportation network, is the most populous county in the state, and has the state's only international
airport. It comprises the state's only metropolitan area, which consists largely of the three Study
Corridor communities: Burlington, South Burlington, and Winooski. Vermont's northwestern region, of
which Chittenden county is the largest county, contains almost half of all the manufacturing jobs in
Vermont. Notably, almost two thirds of the county's population has some college education. The region
grew rapidly during the last decade, and is forecast to attract more than 60% of Vermont's total
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population increase to the year 2010. (Source: Vermont: An Economic Demographic Profile Series,
Northwestern Vermont, Vermont Department of Employment & Training. May 1994.)
1.3 The Study Area

The Study area is defined as the corridor of land lying approximately 1/3 mile from the proposed
alignments of the alternative transit improvements. All three altematives are proposed to operate along
the same general route, following a College/Main Street axis running from the Lake Champlain
waterfront in the City of Burlington eastward to the University of Vermont (UVM) area. There one spur
would continue southeast to the Williston Road commercial district and then via a new proposed City
Center connection of Corporate Way with Williston Road in South Burlington. Another spur would
extend from UVM northeast along Colchester Avenue to the Champlain Mills Winooski central business
district. A southern leg was added to the Study Corridor, extending from the lakefront at Main Street
south along Pine Street to connect with the terminus area of the proposed southern connector at the
Lockheed plant on Lakeside Avenue. For the purposes of this land use analysis, all three altematives
are treated as lying within the same general corridor.
Impacts to individual land uses are assumed to be in direct proportion to their distance from the
proposed routes: uses closest to the routes would receive the greatest influence from new transit
investments, and also receive the greatest impacts. Land uses lying farther away would experience
lesser impacts.
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SECTION 2 GENERAL LAND USE
2.1 Existing Generalized Land Use

Generalized land uses along the study corridor are shown in Figure LU-1. Descriptive corridor land use
districts are shown in Figure LU-2. Generalized urban design patterns, major community features, and
potential noise-sensitive land uses are shown in Figure LU-3. Discussion of land uses will proceed using
the suggested descriptive land use districts.

Burlington Central Business District and Lakefront Area: Land uses in this district are predominantly mixed
use commercial and institutional, with some dense multifamily residential at the periphery. The CBD
district contains city, county and state governmental offices, the central city shopping district, including
the pedestrian mall known as Church Street Marketplace, several theaters, offices for major regional
banks, the largest concentration of class "A" office buildings in the county, numerous historical
structures including churches and private residences, and sigruficant concentrations of off-street,
structured parking. The Burlington CBD is the most highly urbanized and densely developed land area
in the state of Vermont. It is a significant regional employment center, and contains one of the three
largest concentrations of shopping in the county. Portions of the area are devoted to transportation
functions: structured parking, a Vermont Transit bus station, and the CCTA central hub on Cherry
Street at Church Street. Despite its dense development patterns, there are pockets of vacant or
undeveloped parcels at the edge of the commercial areas, especially along Battery Street. These
underdeveloped areas effectively interrupt the urban fabric of the CBD, and physically separate the
lakefront area from the more active and populated CBD.
In contrast to the CBD, the lakefront area is largely undeveloped. Land use is predominantly recreational
open space, with some institutional uses and scattered concentrations of new or renovated commercial
development. The area, sometimes referred to as Waterfront Park, contains a pedestrian boardwalk that
runs along the shore, portions of a regional bikeway, several formal municipal parks, and a boathouse
incorporating various commercial uses. The King Street ferry dock, home of the regional ferry service
for Lake Champlain, is also located here. The lakefront area has been designated by the City of
Burlington as a center for future mixed use commercial and residential development.
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Old North End (ONE) Residential District: Located to the north of the CBD, the ONE district is
predominantly small scale, medium-to-high density residential in character. It contains a significant
concentration of distressed and vacant housing properties. According to city studies the larger ONE
district contains nearly one third of all vacant housing in Burlington, and much of the city's oldest
structures - 70% of its housing is over 55 years old. Small concentrations of neighborhood-serving
commercial and some industrial uses are also located along the older arterial streets in the district.
Pine Street Industrial District1 Enterprise Zone: This area, located along the southern leg of the Study
Corridor, is the center of Burlington's traditional industrial land uses. Over the past decade the city has
been successful in its efforts to create an "incubator" district here for new and emerging small-tomedium sized businesses, and it continues to be a major city employment center. The enterprise zone
contains large concentrations of mostly older, low scale industrial properties. Several of the older brick
warehouse and former manufacturing sites along Pine Street have now been converted into commercial
centers for multiple smaller businesses. There is active and vacant warehousing in the district, and
several smaller scale office structures. The City of Burlington, the area transit agency, and the electric
utility all maintain service facilities in the area. There are also large railroad staging areas, and numerous
parcels of vacant or underdeveloped land. Adjacent to Pine is a predominantly small scale, one-to-three
family housing district. There are also moderate concentrations of apartments and some institutional
housing also is present.
Ward One Residential District: Encompassing the areas eastward between the CBD and the Winooski
river and the CBD and the Hill Institutions Area, Ward One is primarily low density single family
residential in land use character. A number of neighborhood-serving commercial uses are located along
the major arterials such as Colchester Avenue, and pockets of university and hospital related institutional
uses are also present. Between the University and the CBD there are a number of dormitories and
student housing facilities in an otherwise private residence area. Outside this area, however, the
character of the neighborhood is set by gracious single family homes on spacious residential lots. Toward
the Winooski River the housing density pattern increases. The district also contains a number of large,
nonresidential uses such as Centennial Field, home of a semiprofessional sports team, and a large
cemetery. One elementary school lies directly along the proposed transit route on Colchester Avenue.

Hill Institutional District: To the east of the CBD and the Ward One residential area is a large
concentration of institutional uses located at the crest of a prominent elevation overlooking downtown
Burlington. This concentration contains hospital facilities, Vermont state university teaching, dormitory,
administration, recreation, parking, and open space land uses, as well as a scattering of independent
commercial and private residential uses. The predominant land use in the district is institutional. A
prominent land use feature of this area is the University of Vermont Green, an historic open space which
is formally bordered by historic university buildings. Although a considerable land area to the east in
the district is undeveloped, overall land use density and building heights in this area are higher than
those in surrounding districts.
Winooski Downtown District: Just across the river from Burlington's Colchester Avenue is the
commercial center of the City of Winooski. The land use pattern of the district is mixed: concentrations
of retail, service, parking, apartment and single family residential, plus the major portion of Winooski's
municipal facilities. The predominant land use is commercial, typified by the presence of a major
regional shopping center - the Champlain Mil. As the most highly urbanized section of Winooski, and
indeed, one of the most densely populated areas of the entire state, land use densities in this district are
high by Vermont standards. As one of the major regional commuter routes into downtown Burlington,
Winooksi's CBD is effectively bisected by heavily trafficked arterials.
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South Burlington Commercial District: The eastemmost portion of the study area lies in the
northwestem comer of the City of South Burlington, and comprises its major commercial area. The land
uses in this district are predominantly commercial - hotel, retail, service, and transportation-related. The
land areas along the major .arterial Williston Road, and connecting Dorset Street, contain the largest
concentration of retail shopping facilities in the regon, drawing heavy auto traffic daily. Small amounts
of single family and apartment development are intermixed with the commercial uses. Beyond the major
arterials, the character of the area changes abruptly to single family residential.
The South Burlington Commercial District contains two sigruficant vacant and undeveloped areas: the
so-called Quarry Hill property immediately adjacent to and west of 1-89, and the area on both sides of
Corporate Way off Dorset Street. Both of these areas have been earmarked by south Burlington
planning officials as sites for major new development although both are largely undeveloped today.
2.2 Sensitive Land Uses

Figure LU-3 maps land uses which are considered sensitive: hospitals and churches. As might be
expected in the core of the region's most highly urbanized area, there are a number of such facilities
along the Study Corridor.
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SECTION 3 - TRANSIT INVESTMENTS LAND USES IMPACTS - OTHER CITIES
3.1 Studies of the Land Use Effect of Light Rail Transit Improvements

There have been only a minimum.number of studies of the determinative effects of transit investments
on land use patterns, and practically none on the long-term effects of light rail investments. This reflects
the fact that urban areas undertake transit improvements primarily for transportation reasons, not to
determine land use. In the case of LRT, few new systems were constructed in the United States until
relatively recently. Since long testing periods - say 20 years - are required to adequately assess the long
term impacts of transit investments, most studies have concentrated on the older, more established
heavy rail systems. Nevertheless there 'have been some reviews of the land use effects of light rail
improvements on city land use patterns and economic development.

Survey of Previous Research on Transit Systems
After surveying previously conducted research on the impacts of transit investments, one study
concluded the following:
Over the past twenty years, major transit investments have, in fact, proven to be a significant
contributor to maintaining and expanding downtown economies;
Major transit investments do appear to act as a catalyst in stimulating economic development, but
only when accompanied by factors such as an active commercial market, a healthy local economy,
and favorable land use conditions;
Rail transit systems are unlikely to sigruficantly influence the overall shape or quality of a region's
development; but rather are likely to shift development within a new transit corridor or into the
corridor from other areas;
Rail transit systems are most likely to affect land uses in areas immediately adjacent to stations;
Coordination of regional plans with local land use, infrastrucure, joint development, transit use, and
traffic and parking policies is the key to transit's success in inducing desired development patterns.
(Source: The lmpact of Rail Transif on Economic Development and Land Use:Case Studies, Draft, Parsons
Brinckerhoff/Kaiser Engineers Team September 1991; page iii)

D.O.T. Study of Transit Impacts
Another study for the U.S. Department of Transportation drew similar conclusions about transit's land
use impacts and made the following additional observations:
Major rail improvements played a key role in intensification of land use patterns in station areas
outside the CBD but only when joined with other favorable forces like market conditions;
There was no indication that rapid transit led to net new urban economic or population growth in
a market region;
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Rapid transit was found to contribute to land use intensification; evidence on light rail' was
inconclusive.
(Source: Land Use
L. Trygg, 1987)

Rapid Transit:

Recent Experience, Robert

Knight and Lisa

Specific Examples of Increased Land Values and Tax Revenues From Transit

When the question of transit impacts to land values is examined, the evidence seems more conclusive rapid transit does increase the value of land around it, especially at station areas. Increased land values,
in turn, often lead in the longer run to changes in land use, from historic uses to a different, so-called
"highest and best use" in response to new market demand.
ITE Survey of Transit Impacts in Major Cities

In a more recent study of major transit systems in Toronto, Washington DC, San Francisco, Buffalo and
Atlanta, the Institute of Traffic Engineers, a widely recognized transportation authority, concluded that
in all cities surveyed proximity to transit stations seems to have shaped commercial and residential
development pattens over time. The study concluded:
" . . . the greater access land has to transit, the more valuable the land is. This is the case in most cities
semed by public transit." (Source: "Impacts of Transit Facilities on Land Use", ITE Committee 6Y-38, l T E
Journal January 1992, page 38.)

Development Impacts in Suburban Virginia

In a major update of its previous comprehensive 1985examination of the overall development and fiscal
impacts of the Virginia Metrorail system, a nationally recognized accounting firm concluded that
Metrorail had not only met but exceeded prior forecasts about influencing development patterns in
suburban Virginia after its initial ten years of operation. The 1994 update, completed by the original
study authors, concluded that actual 1995 commercial and residential development in Metro station areas
exceeded 1985forecastsby four percent. Addressing the issue of development with and without transit
investment, the authors concluded:
"Would there have been development anyway? Yes, but on a smaller scale and of a lower quality."
(Source: Fiscal lmpact of Metrorail On the Commonwealth of Virginia, Final Technical Report, November 1994,
KPMG Peat Marwick, Page 1.)
The study went on to reexamine the long term (2010) projected revenues to Virginia from sales tax,
personal income tax, corporate income tax, and recordation fees, with and without Metrorail. It
concluded:
the Commonwealth of Virginia would receive a net increase in revenues of $1.2 billion, or an
increase of 43% due to Metrorail-induced development; and
this represented a prospective annual return on the Commonwealth's transportation investment of
19.2%.
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Portland Oregon's Positive Transit Experience
The Tri-County Metropolitan Transportation District of Oregon (Tri-Met)has engaged in aggressive local
and regional planning, attempting to maximize the development channelization effects of new transit
improvements along its various system lines. While much of the large scale development has occurred
in the Portland center city area, less densely populated and less urbanized transit corridors have also
experienced beneficial land use changes, and new development, which is attributed to the light rail
system. According to officials, results along the entire light rail corridor have been dramatic:
After eight years of operation, over $1.2 billion of development, exceeding 10 million square feet
of space has been completed adjacent to the LRT line.
Virtually every vacant parcel of downtown land had. been developed or changed hands.
From 1980-91 the assessed value of station area properties increased in value faster than the county
average ( ranging from 134% to 191% at station areas compared to 67.5% for the county).
Of business surveyed along the route, 66% reported business improved, 54% reported increased
sales volume after LRT.
(Source: Beyond the Field of Dreams: Light Rail and Growth Management i n Portland, TriMet, March
1995)
Even in the system's least commercial, most residential corridor, Banfield, where local planning
efforts had focused on neighborhood conservationsan independent evaluation found that LRT had
nevertheless effected development patterns:
Eight of 19 station areas outside Portland's CBD had experienced new development.
Property values had increased dramatically more than the countywide average.
Residential densities were even lower than the residential densities in the Burlington Study
Corridor. Average corridor wide Floor Area Ratio (FAR) was 0.20; residential densities were even
lower at 0.14 or the equivalent of a 1300 sf. single family house on a 9,000 sf. lot.
The predominant land use - almost half - within the Banfield corridor was single family residential;
10.3%was apartment.
All multifamily residential development projects in the Banfield corridor since 1986 have been
transit-oriented. Transit ridership growth in these areas has led the system since 1989, and units
located close to the transit line report premium rents and low vacancies.
(Source: Evaluation of Banfield Light Rail Transit Station Area Planning Program, Summary Report.
Barney & Worth, Inc., July 1993.)
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SECTION 4 - GENERALIZED IMPACTS TO
THE BURLINGTON STUDY CORRIDOR
4.1 Impacts to Land Use

'

-- Direct Impacts

Impacts to land use in the Greater Burlington area by proposed transit improvements would consist of
two types: direct and indirect. Direct impacts, the largest and most permanent, proceed from landtakings
- buildings and existing land uses which would be removed or permanently altered by the proposed
public actions. The properties would be acquired at fair market value after due process, and become
new public property. Direct impacts of the three proposed alternatives would vary with the level of
capital investment:
High Occupancv Vehicle (H0V)- no direct impacts. All proposed changes in operation will be
carried out on existing public rights-of-way.
(TSM)- low direct impacts. The TSM alternative can be
Transportation Svstems Management
carried out using only existing rights-of-way. One alternative under examination, however, would
require permanent land takings in the University area east of East Street, and in the area of Staples
Plaza in order to accommodate a proposed new bridge for buses and pedestrians across 1-89.
Light Rail Transit Svstem (LRT)- moderate direct impacts. The proposed LRT route would be
accomplished largely along existing rights-of-way, however, some takings of land would be
necessary. These would occur in the Pine Street corridor, at the University of Vermont Green area,
adjacent to and behind Staples Plaza, at the University Mall area, and in the Corporate Way, Midas
Road area. These takings are described in a separate report.
4.2 Impacts to Land Use - Indirect Impacts

Indirect land use impacts describe the longer range influence on land use patterns that changes in public
policy and new transportation service investments exert on property values and property uses along
the zone of influence of those investments. As described above this influence zone is considered to be
a corridor 1/3 of a mile wide in core areas of Burlington, Winooski, through the commercial center of
South Burlington, and also south along Pine Street.
Indirect impacts are difficult to predict or quantify, and may vary among different land uses. It is
generally accepted, for example, that public investments in transportation infrastructure add value to
adjacent commercial and vacant properties. Increased accessibility enhances the attractiveness of such
parcels to both developers and end users. Similarly, multi-family residential parcels adjacent to new
transportation investments increase in value because of increased accessibility. On the other hand, single
family residential uses and public open space areas directly adjacent to new transportation investments
may suffer a diminution of value, at least in the short term, due to increased noise from higher levels
of vehicular traffic, and changes in the visual environment. These effects may be balanced or even
overcome in the long term by the positive impacts of increased accessibility which may make them more
attractive and therefore more valuable to new users.
The long term impacts to land use in the greater Burlington area from transportatibn improvements such
the TSM, HOV, and LRT alternatives are difficult to quantlfy or describe with precision. Urban land use
change is a function of many complex variables: physical constraints, regulatory conditions (zoning),
adjacent land use patterns, environmental conditions, and above all - market demand. Changes in
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transportation accessibilityexert only a small influence on the overall dynamic of land use. Looking to
previous examples is only partially helpful because measuring transit impacts is hampered by the
inability to factor out the many more powerful determinative variables of land use, in order to isolate
the impact of transportation improvements alone.
4.3 Conclusions for the Burlington Study

There is no conclusive evidence in the literature that light rail or other transit improvements made in
the Burlington area will, in and of themselves, cause new development to happen between 1995 and the
forecast year 2010. Nevertheless, by examining past studies the following conclusions seem warranted:
There will be sigruficant new development in Winooski, Burlington, and South Burlington over the
next twenty'years, with or without transit investment.

All other factors being equal, land uses adjacent to new transit investments, especially at permanent
transit stations, are more likely to increase in value at a faster pace in the future than land outside
the transit corridor.
Increases in land value and increases in accessibility should result in an increase in development
densities over the long term, and changes in land use to so-called higher and better uses. This
would be manifest by new development for vacant parcels and redevelopment for other parcels,
depending on market demand and regulatory conditions.
It may be possible to use transit investments, in conjunction with appropriate planning at the local
and regional level, and regulatory controls such as zoning, to shape or guide development patterns
to desired locations - including locations with increased accessibility due to transit investments,
thereby promoting local and regional land use goals and objectives.
New development along the transit corridor is likely to be redirected regional development, not net
new development to the region. Increased development in the three city core areas, if it occurs as
a result of the transit improvement, would be development that otherwise would have occurred in
other municipalities elsewhere in the region.
Transit investments are likely to be an effective tool in reenforcing and strengthening the three
downtown core areas of Winooski, Burlington, and South Burlington, and' in promoting desired
land use densities and patterns in those areas to the regional development community.
Since no evidence was uncovered in the literature to indicate that either TSM or HOV
improvements exert a positive influence on land use development, it is difficult to conclude that
these alternative transit improvements would exert as sigruficant a long term impact on land use
in the Burlington Study Corridor as LRT. It will therefore be assumed that neither the HOV nor
the TSM altematives will have a measurable impact on future development patterns and land use.
Part of the reasoning for this TSM and HOV conclusion is the observation by developers in other
cities that the influence of transportation investments on location and development decision making
by the private sector is directly related to the permanence of transportation investments. Transit
improvements such as HOV lanes, and even the additional bus service defined as part of the TSM
alternative, are viewed by both financing institutions and end users as public decisions that are
subject to future revocation. They are elements of future uncertainty, adding risk, the enemy of all
development. This is not to conclude that TSM or HOV altematives are negative influences on
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future development and resulting land use patterns, merely that they will not be measurably
positive influences.
Nevertheless, because the TSM alternative does increase regional accessibility to the three core areas
and among major land use activities in the greater Burlington area, this analysis will make the
conservative assumption that the TSM alternative would exert some level of positive impact to long
term land use, but to a significantly lesser extent than the LRT alternative.
4.4 Potential Long Term Impacts to City of Burlington Property Values

As the literature makes clear, increased long term development'along tiansit improvement corridors is
primarily the result of market forces and land use controls. However, as the literature also demonstrates,
even for urban areas with population densities and development patterns less dense that the those of
the Study Corridor communities, development forces do respond to LRT investments.
While specific information on overall property values and development levels is not available for South
Burlington or Winooski, previous studies have estimated the level of built development and assessed
property values for the City of Burlington. Thus it is possible to estimate a range of scenarios of possible
development and revenue impact for new transit investments.
As shown in Table 4.1, even using conservative rules of thumb for potential new development and
resulting tax revenues as a result of transit investment, it would appear that the City of Burlington
stands to gain considerable positive revenue impacts from investing in transit improvements.
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Table 4.1: Possible Year 2015 Impact of Alternative Transit Improvements on Burlington Corridor Land
Development, Land Values, and Resulting Tax Revenues

City of
Burlington

Study Corridor

Range of Possible Corridor Impacts From LRT:

(1)

11.25m.

+0.5%

+LO%

+5%

60k

120k

600k

$7.2m

$36m

Total Residential
Property - SF (2)

15m.

Fair Market
Value (3)

$960m

$720m

1995 Tax
Revenue

$18.82m

$14.11m

$70,550

$141,000

$705,500

Total Non Res.
Property - sf. (2)

8m

6m

30k

60k

300k

Fair Market
Value (3)

$481m

$360.75m

$1.804m

$3.608m

$18.038m

1995 Tax
Revenue

$11.32m

$8.49m

$42.45k

$84.9k

$424.5k

$113k

$226k

$1.13m

Total New Tax
Revenues

,

'

$3.6m

'

Notes:
(1) Study Corridor estimated to hold 75% of total developed property in City.
(2) Estimate of developed property for 1990 by others.
(3) Estimate of FMV for 1991.
Source: lmpact Fees Burlington Vermont, Dept of Planning and Zoning, Burlington, VT, October 1992.

Table 4.2
Summay Table: Possible Additional Tax Revenues
from Alternative Transit Investment - Year 2015

I

Transit Investment

Impact

No-Build:

None

TSM:

Some - not possible to calculate

HOV:

None

LRT:

$113,000 to $1.13 million
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SECTION 5 - LAND USE IMPACTS TO SPECIFIC DISTRICTS
5.1 Future Development Patterns in Study Area Districts
Using the assumptions identified earlier, a number of observations can be made about future
development patterns in the Districts shown in Figure LU-2 for the forecast year 2015, and the probable
impact of transit improvements.

Burlington CBD and Lakefront:
No Build -- Future development will occur regardless of transit improvements, in response to market
conditions, opportunities and local regulations. If regional. planning objectives are followed, it is likely
that a moderate amount of new commercial and infill development will occur in the CBD and the
lakefront will gradually become a mixed use district - residential, small office, retail, and public
recreation.
E M - Increased bus service to the CBD and the lakefront should assist Burlington officials in their goals
to consolidate the CBD and create a vibrant waterfront. It is unlikely however that private developers
will make additional commitments based on E M improvements.
HOV -- Some degradation in the attractiveness of residential areas along Pearl/Main is likely as a result
of increased traffic. Otherwise no change from no build.
LRT -- The addition of permanent service to the lakefront and the CBD from outlying areas should
materially benefit the city. Intensification of current land use patterns along the corridor should occur;
multifamily residential development at the lakefront would be assisted. Conversion and modest infill
of new development of multifamily residential proximitous to downtown is likely due in part to
increased transit accessibility.
Old North End:

No Build -- Modest future development will occur regardless of transit improvements, in response to
market conditions, specific development opportunities and local regulations. The area is likely to remain
a largely residential area.
TSM -- Increased accessibility through walk to bus service may lead to small amounts of additional
multifamily development.
HOV -- No difference from no build.
LRT -- Increased accessibility through walk to rail service would lead to small amounts of additional
multifamily development.

Pine StreetlEnterprise Zone:
No Build -- Modest future development will occur regardless of transit improvements in response to
market conditions specific development opportunities and local regulations. Additional infill of
commercial development is likely to occur.
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TSM -- Improved access to employment from increased bus accessibility should lead to strengthening
of this area as an employment center. Also some additional conversion and infill of apartment
development should occur.
HOV - Some degradation in the attractiveness of Pine Street is likely to occur as a result of increased
traffic levels.
LRT -- Reliable, permanent improved access would result in increased commercial and apartment
development.

Ward One Residential Area:
No Build - Small amounts of infill residential development are likely to occur.
TSM -- Increased bus service may lead to intensification of residential uses:
multifamily conversions and new development.

small amounts of

HOV - Some degradation in the attractiveness of Colchester Avenue as a residential street is likely to
occur' as a result of increased traffic levels.
LRT - Reliable, permanent improved access by rail would result in modest amounts of increased
apartment development and conversion.

Hill Institutional District:
No Build -- Institutional infill development and rehabilitation will continue at moderate levels.
TSM - Increased bus service should assist efforts to consolidate student residential demand on campus.
Otherwise no sigruficant difference.
HOV -- No sigruficant difference from no build.
LRT - Permanent rail transit service would assist efforts to consolidate student residential demand on
campus. LRT alignment would become important spine, strongly influencing orientation and design of
new campus facilities. Future campus activity would gradually consolidate along transit corridor,
however campus development decisions would continue to be made for reasons of academic need.
Winooski Downtown District:

No Build -- Champlain Market Center redevelopment will proceed as the commercial market allows.
Small amounts of other infill commercial and infill residential development will occur.
TSM -- Increased bus service may lead to intensification of residential uses.
HOV -- No sigruficant difference from no build.
LRT -- Reliable, permanent improved access by rail would result in modest amounts of additional
increased apartment development and conversion. Improved linkages to Burlington City and South
Burlington/Williston Road commercial areas would lead to small to moderate increase in commercial
development over no build.
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South Burlington Commercial District:

No Build -- Infill strip commercial redevelopment will proceed as the market allows. Moderate levels
of residential and commercial mixed use development will proceed in the City Center area. Small
additions to the existing hotel supply at the existing locations will be made. The Quarry Hill site will
be moderately developed into commercial mixed uses.
TSM -- Increased bus service would lead to additional apartment development. Increased access for
UVM students to South Burlington commercial services would lead to small levels of new commercial
development. This effect would be especially prominent under the dedicated right-of-way alternative.
HOV -- No sigruficant difference from no build. .
LRT - Reliable, permanent improved access by rail resulting in improved linkages to Burlington City
and Winooski CBD's, and increased access for UVM students, would result in modest amounts of
additional commercial development and apartment development. City Centre mixed use development,
especially residential development, would be greatly strengthened. Linkages to area attractions would
lead to new hotel development. Quarry Hill site would be developed into moderate intensity mixed use
commercial and residential development.
5.2 Linkage to Major Employment Centers:

The major employment centers in the Burlington Study area, and major private employers with over 50
employees are shown on Figure LU-4. Linkage improvements to these employment centers are
discussed below.
Table 5.1 - LIST OF MAJOR STUDY CORRIDOR EMPLOYERS

Map No.

Name

Number of Employees

1

Martin Marietta Corp.

500-999

2

E.B. & A.C. Whiting Co.

250-499

3

G.S. Blodgett Corp.

250-499

4

S.D. Ireland Concrete Const. Corp.

100-245

5

The Burlington Free Pres

100-249

6

Queen City Printers Inc.

50-99

7

George Little Press, Inc.

50-99

8

KoffeeKup Bakery Inc.

50-99

9

University of Vermont

3,500

(Source: 1994 Directory of Manufacturers, Greater Burlington, Vermont,
Greater Burlington Industrial Corporation; UVM Planning Department.)
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TSM - High frequency bus service would improve the linkages amongst the three city centers and the
major employers located along the three corridors into the city.
HOV - Decreased travel time for non-Burlington residents using the HOV provisions will benefit those
workers seeking to enter and leave the Burlington CBD commercial center, a major regional employment
center, and the UVM employment complex. No linkage to employment opportunities at the Winooski
commercial district or South Burlington from downtown, or to Burhgton's South End would result.
Decreased outgoing lane capacity could adversely affect central city workers attempting to connect to
the increasing number of jobs located in outlying community centers.
LRT -- High frequency permanent rail service could sigrufichtly improve access into and out of the
three city centers for all Corridor workers. Major employment areas such,as the South End Enterprise
Zone, the Burlington CBD, the hill institutions, the South Burlington commercial area, including the
hotels, and downtown Winooski's Champlain Mill and the associated commercial employers of the area
would all be linked more effectively than with the other alternative transit improvements.
5.3 Actions to Minimize Adverse Impacts

Each of the proposed transit improvements could have negative as well as positive impacts to land uses
along the corridors of the communities through which they passed. Addressing these negative impacts
would be an important component of the final implementation plan for any selected transit improvement
plan.

TSM - lncreased bus traffic along Colchester Avenue and Main Street in Burlington, and Williston Road
in South Burlington could potentially negatively impact single family residential property values. Every
attempt should be made to ensure that buses stop only at appointed locations, minimize idle time at
transit stops, and employ state of the art emission and noise control equipment.
HOV -- Increased traffic along Colchester Avenue and Main Street in Burlington, and Williston Road
in South Burlington will negatively impact residential property values. Every attempt should be made
to assure uninterrupted access to residential parcels.
LRT -- Potential land takings would permanently remove portions of open space and developable
property, thereby depriving municipalities of some potential tax revenues. Every effort should be made
to minimize land takings of both public and private property. To address potential negative impacts
to residential properties along the proposed routes, LRT vehicles should be continuously monitored and
maintained to minimize noise and air pollution.
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SECTION 6 - RELATIONSHIP OF PROPOSED ALIGNMENTS TO AREA
PLANNING GOALS
6.1 Introduction

It has been shown that capital investments in improvements to transit in urban areas can, and usually
do, have at least a contributory effect on land use changes and pattern along an "influence corridor"
paralleling the route of the improvements. For this reason it is important that implementation of transit
alternatives in the Burlington area be undertaken in conjunction with local land. uses plans and.
objectives. If possible, transit initiatives should be used proactively to advatice those goals and objectives.
At a minimum transit initiatives should not be in opposition or contrary to established plans.
Since the proposed Tri-City Center transit alternatives all link the major activity and commercial growth
areas of Burlington, South Burlington, and Winooski, all three alternatives have the opportunity to
support the established municipal p l d s .
6.2 Land Use Mans and Objectives

City of Burlington Land Use Plan
The adopted land use planning document for the City of Burlington is the 1991 Burlington Municipal
Development Plan. It sets forth existing land use patterns, zoning districts, open space areas, significant
natural areas, and proposed and desired land use patterns.
The opening Vision Statement section contains a number of specific goal statements:

". . . residential neighborhoods have a sense of community and place. . . .

"

All three alternatives would strengthen the sense of community and place in Burlington by addressing
through traffic issues and increasing accessibility to neighborhoods.

"Decrease reliance on the automobile" ....
All three alternatives would decrease reliance on the automobile. All three have the potential to reduce
through traffic, but TSM and LRT provide superior auto reduction capabilities.
" . . . vital downtown. The commercial, cultural, governmental, and business center of the region..Appropriate
alternatives to the car. . . lessen trafic and parking."

All three alternatives were developed to reduce auto dependence for Burlington CBD trips. TSM would
provide better capabilities than HOV, and LRT would be superior to TSM. All of the alternatives would
strengthen the downtown core as the regional commercial, cultural, and governmental center, but LRT,
as a permanent investment, would provide an important symbolic statement of the city's and region's
commitment to promoting Burlington as the "capital" of northwestern Vermont.

-

-
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" . . . a city that understands that many problems in . . . transportation . . . must be dealt with in a regional
forum. "

All three alternatives were developed as regional solutions to traffic problems; all three would provide
traffic relief on a regional basis.
"Reliance on the automobile has decreased through the use of public transportation, ridesharing programs, and
other alternatives"
All three alternatives were designed to promote ridesharing or public transportation. LRT offers the
greatest reduction in reliance on the private auto.

"The downtown waterfront offers diversity through a mix o f . . . uses. The waterfront is well linked to the
downtown . . . .Pedestrian trajic is encouraged, as is the use of public transportation. . . ."
TSM would increase accessibility, and therefor promote the commercial, recreational, and residential
the waterfront.
devel~~ment'of
HOV would not effect the land use patterns at the waterfront, or provide linkages to downtown.
LRT would provide permanent access infrastucture, and therefor be superior in assisting waterfront
development. It would also provide greatly improved linkages to the CBD core.

Designated Growth Areas
Burlington's 1991 municipal plan also states that the city hopes to focus development in designated
areas: downtown, neighborhood activity centers, institutional core campuses, and the Pine Street
corridor.

"The city should actively target commercial and public building development to the downtown . . . the city should
encourage downtown housing . . . ."
TSM -- Increased bus service oriented to the CBD should support new development in the CBD.
HOV -- Would have no impact.
LRT - Permanent investment would support downtown improvements, and system layout oriented to
CBD would underscore the regional importance of the core area. Also, increased public transit
accessibility to lakefront recreation, Winooski services, and South Burlington commercial shopping
would strongly increase attractiveness of Burlington's CBD for residential development.

"Neighborhood Activity Centers. . .Ethan Allen Shopping area, Shelburne Road Plaza area, and. . . North
Winooski Avenue . . . ."
Since all of the proposed neighborhood activity centers are located outside the transit corridors, none
of the proposed alternatives would address this planning goal. The increased accessibility to the Pine
Street corridor offers the possibility of planning for neighborhood activity center-like mixed use growth
centers along that portion of the transit route.
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"The Institutions. . . 30 percent of all jobs in the city. . . .a more urban configuration. .'. expand efforts to house
students on campus and minimize automobile use.."
TSM -- Commuter trip reduction would be achieved, plus on-campus student housing would be
supported through increased access to all three municipal shopping and service areas from the
university.
HOV -- Some benefits in auto trip reduction for workers commuting to the institutions would be
achieved.
LRT - Provides the most support for this planning objective. Permanent service would encourage land
uses changes to a more consolidated urban form, and provide a transportation spine to orient
infrastructure investments.

"The Pine Street corridor offers affordable space for industry and businesses in adapted buildings. . . .support
economic development activities in the Pine Street Corridor."
TSM -- Would support economic development through increased access for workers.
HOV -- Increased worker access should support existing industrial and commercial activity, but
restricted lanes may hamper necessary goods delivery services, at least during peak hours.
LRT- Would more strongly support economic development through better increased access for workers.
As a permanent investment, LRT might also influence private business owner location decision makmg,
for new and expanded businesses. Increased access to workers, and increased accessibility to CBD
business services may encourage owners to locate or remain in the Pine Street "enterprise" zone.

Burlington Economic Development Planning
The City of Burlington's economic development objectives are laid out in a series of recent planning
documents prepared by or for the Community and Economic Development Office (CEDO). Although
these documents were prepared without regard to the Tri City Center Transit Study, many of their
recommendations are furthered by the proposed actions.

The 1995 Burlington Consolidated Plan, CEDO, May 1994
This I-IUD-required document lays out the city's economic development strategy, primarily benefiting
low and moderate income people, in a consolidated and coordinated approach. Its major goals are to
provide decent housing, a suitable living environment, and to expand economic opportunities. In its
transportation section the plan contains the following instruction:
"

-...use TDM and TSM solutions instead of new construction. To resolve transportation problems..

- Support transit oriented development.
- Lessen dependence on the car.... "
TSM -- In addition to lessening auto dependence, would support development through increased
accessibility.
HOV -- Would support the tran~po~tation
aspects of these economic development goals.
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LRT - Would provide maximum service, and permanent support for development. Permanence would
encourage transit oriented private sector development investments.
"

A proposed multi-modal transportation center ...would provide critical linkages"

TSM -- Improved bus service routes would be oriented to support intermodal center.
HOV - No impact to intermodal center.
LRT -- Transit stop is proposed for waterfront area intermodal center; intermodal changes are
encouraged by proximity of transit stations to existing bus lines, proposed park and ride lots, and
proposed commuter rail service.

"Region's public transportation system is inadequate.

. . .Poses problem to people seeking jobs

in the larger area."

TSM - Offers possibility of improving access to regional jobs for core residents through increased bus
service.
HOV -- Since orientation is peak hour into Burlington core this alternative would do little to promote
work trip improvements to jobs outside core area.
LRT -- Would provide permanent increased accessibility to outlying jobs.

"Neighborhood and Infrastructure ... Five year ActionlFocus.

- Reduce reliance on single occupancy vehicles by encouraging alternatives ...supporting public transportation
services. .."
As explained earlier, all alternatives except HOV accomplish this objective.

"Improve transportation services for people with disabilities."
TSM -- Some or all of the increased number of buses along transit corridor could be handicapped
accessible.
HOV -- Does not address this issue.
LRT - All station platforms would be handicapped accessible. LRT provides maximum support for this
objective.

Jobs and People III: Towards a Sustainable Economy, Mt Auburn Associates, July 1994

This report examined past economic trends and aid in the design of economic development strategies
for Burlington. Among the strategies that it recommended which bear on the proposed transit
improvements are the following:
" Maintain

a Strong and Vital Downtown and Waterfront"

As discussed previously, all the proposed alternatives support downtown vitality, all except HOV
support waterfront development, and LRT provides the maximum support in both categories.
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"Improve transportation access into the city."
As discussed previously, all the proposed alternatives provide improved access into the city, and LRT
provides the maximum benefit.

"Improve traficflows within the city .... "
All alternatives should improve traffic flow within the city.

Common Ground - A Strategic Plan for the Old North End Enterprise Community, CEDO, June 1994
This was the city's application for a federal "urban enterprise community" designation for grant
purposes. It covered US Census tracts 3,4,5, and 10, all of which except for No. 3, lie adjacent to or
within the proposed transit corridor. It was selected by the city due to "the area's pervasive poverty, its
high unemployment, and its general distress." The following are a sample of the plan's strategies which
could be effected by the proposed transit improvements.

"Connect residential neighborhoods and CBD with . . . the waterfront . . . Develop viable public transportation

....

,I

TSM -- Would provide improved access from some but not all of the ONE residential areas to the
waterfront. Would provide improved bus service.
HOV -- Would not serve to connect neighborhoods with the waterfront. Would not provide new or
improved public transportation.
LRT -- Would provide improved access from some but not all of the ONE residential areas to the
waterfront. Would provide new public rail service, with maximum capacity.

"Provide infrastructure in the waterfront. . .district to support future . . . development . . . .
TSM -- Does not address this issue.
HOV -- Does not address this issue.
LRT -- New transit station and line construction may provide the opportunity to achieve cost savings
in area infrastructure by jciint development and coordinated construction.
" Develop.

. . regional program to promote . . . ridesharing, van pooling, transit use . . .into the EC area."

TSM -- Would provide increased transit service into the area.
HOV -- Would provide ridesharing and van poling incentives into the area.
LRT -- Would provide new rail access service into the area.

"Upgrade transportation services for low income residents of the ONE, increasing access to training, educafion,
employment and services."
TSM -- Would provide increased bus connections to jobs and services for low income residents.
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HOV -- Does not address this goal.
LRT -- Would provide increased rail connections to jobs and services for low income residents.

City of South Burlington Planning Goals and Objectives
Discussions with the City Planner revealed that South Burlington has two guiding planning documents
that bear on the Study Corridor. Generally speaking, according to the City Planner, the city's goals for
the area are to encourage mixed use growth in the City Center area, to encourage moderate scale
commercial development of the large vacant parcels west of 1-89 in the interchange area, and to support
infill development along Williston Road and Dorset Street. The long range effect of these goals is best
illustrated by reference to the Proposed Land Use Map contained in the Comprehensive Plan.
1991 Comprehensive Plan, City of South Burlington, July 1991

This document presents the goals and objectives for a 20 year horizon, with specific recommendations
to achieve those goals. A number of the provisions in the Comprehensive Plan bear on the proposed
improvements:
Comprehensive Plan Goals Section
" Land Use Distribution....The City shall encourage a land use pattern ....consisting of a higher density, compact
urban core in the Dorset Street/Corporate Way area (i.e. proposed City Center)."

TSM - Supports City goals by providing increased bus access to the proposed core areas. especially the
proposed new service along Corporate Way.
HOV -- Does little to encourage higher land use densities.
LRT -- Supports city goals through new rail service; would encourage denser development along city
desired streets.

"Transportation - Expansion and improvement of all modes of transportation, including . . .public bus transit.
consonant with equal access for all income levels and abilities. . . ."

. . shall be encouraged. . .

TSM -- Expands bus service; could be arranged so that special needs of low income and handicapped
populations are addressed.
HOV -- Does expand auto access somewhat, but mostly through area.
LRT -- Provides new high frequency rail service; system design addresses needs of handicapped
population, fare programs for low income could be developed.

"Transportation ... the City adopfs the following guidelines for transportation planning ...

- The City encourages greater use of mass transit of all forms.
- The concept of a transportation corridor should be adhered to. . . multiple use of a single right of way by
dzjfierent modes. . . results in fewer land use conflicts and greater eficiency. . . .
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- The expansion and improvement of transportation systems should be confined to existing corridors.... "
All proposed alternatives attempt to adhere to existing rights-of-way, and all except HOV, are aimed
at encouraging mass transit. All the alternatives therefore meet City of South Burlington transportation
planning guidelines.
"

. . .encourage the implementation of improvements to make Williston ...Road more 'transit friendly. . . ."'

TSM and LRT
amenities.

-- Improvements would

address this issue. LRT would provide greater transit user

HOV -- No change.

"City Center
-...create through blending . . .an appropriate mix of uses, a diverse, dynamic...South Burlington City Center.

- Promote an appropriate level of density. . . to provide a "critical mass"
- Provide public street environments in which pedestrians, vehicles . .. children can co-exist safely...
- Coordinate and centralize municipal uses ...
- ..encourage new, mixed use districts..."
TSM -- Proposed new bus services through Corporate Way would support mixed use development,
especially new residential development. Increased bus service and decreased auto usage should result
in safer street environment.
HOV -- would do little to promote or support implementation of City Center.
LRT -- Proposed new rail service through Corporate Way would support mixed use commercial and
residential. New rail service would decrease auto dependency among residents and visitors and result
in safer street environment. Increased access through transit would support location of municipal
facilities in area of greatest convenience to non auto dependent public.

City Center South Burlington Vermont: A Planning Study for the Dorset Street Corridor, T.J. Boyle €3
Associates, December 1986
The South Burlington City Planner reported that detailed planning recommendations of the original City
Center document have now been superseded by the masterplan, but that the strong expression of civic
desire to create a mixed use central business, residential, and government district remains valid. The
support for the expressed principals of City Center are addressed above.

City of Winooski Planning Documents
Interviews with the Winooski City Planner and the Executive Director of the Winooski Community
Development Corporation (WCDC) revealed that there are two base planning documents for the city that
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deal with the area under review in the Study Corridor. These are the Winooski Municipal Development
Plan and the Winooski Intermodal Transportation Center Feasibility Study.

Winooski Municipal Development Plan, City of Winooski, August 1990
Several goals of the plan might be addressed by the proposed transit improvements:
.

.

'

- . . . Maintain Winooski's existing land use patterns, . . .promote an integration of land uses compatible with
. . . Winooski's historic development patterns. . . .
-,

. . . Increase Winooski's tax and employment base by enabling . . .compatible non-residential growtlz. . . .

- . . . Clarih land use patterns. . . . Promote urban design quality along Winooski's major arteries.

. . ."

TSM -- Increased bus service would support implementation of the much-discussed transportation
center. Could have some impact on drawing new business and tax base to Winooski.

HOV -- Would not address land use patterns in Winooski, nor would it increase jobs or tax base.
LRT - Permanent rail service would materially enhance possibilities for achieving Transportation Center
and related mixed use. LRT would also promote urban design along the arteries by permanently
organizing increased transit service in a well-designed, pedestrian-friendly manner.
Design of LRT facilities and operations could be undertaken, as has been demonstrated in other cities
with historic districts, in a manner sensitive to the historic context of the Winooski Falls Mill District
and complementary to the district.

Winooski Intermodal Transportation Center Feasibility Study, Dunn Associates, John Anderson
Architect, Freeman French Freeman, Vanasse Hangen Brustlin and David G. White 6 Associates,
December 1994
The City of Winooski has been engaged in revitalizing its downtown core area for over 25 years. After
active participation in numerous federal programs starting in 1971, the city formed the Winooski Urban
Renewal Authority to direct planning and site acquisition in downtown Winooski. With its help public
officials and private developers initiated the development of the Champlain Market Place and Vermont
National Bank and the restoration of the Champlain Mill development projects. Now, Winooski
recognizes that challenges remain; over 30,000 vehicles per day flow through Winooski on.Main Street
dividing the downtown. Also Winooski's commercial centers are in danger of losing their regional
competitive position due to inaccessibility among other factors. The city has therefore adopted a new
comprehensive plan to create a transportation, open space, and mixed use commercial and residential
center at the site of the Champlain Mill. A new masterplan for the downtown central business district
has been created.
In January, 1995, the Winooski City Council declared: "the most important community development
objective for the coming years (is) to implement the recommendations of the Champlain Mill Market
Center Project Master Plan."
Several of the plan's goals and initiatives would be directly affected by the proposed alternative transit
improvements. The plan's Executive Summary contains the following overall goals and objectives:

- Recreate a vibrant city center

-

-
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- Incorporate a multi-modal transportation center
- Provide additional retail/ojice activity
- Re-energize the urban waterfvont with public access. . . and commercial activity
- Provide for a pedestrianlbicycle bridge across the Winooski River
- Provide for a . . . solution to the Champlain Mill employee parking requirements"
TSM - Improved bus service would support the desire to increase accessibility to shoppers and support
increased use of the riverfront by regional visitors. Also some parking reductions might be achieved for
Champlain Mill employees who today cannot easily reach the site by bus. No impact on commercial
development patterns is likely, but support for new residential units, through increased transit access
to the Burlington CBD, the lakefront, and South Burlington would be achieved. No new bridge is
proposed.

HOV -- Would not address these planning goals.

LRT -- Sigruficant support for the city's revitalization goals would be achieved. A new bridge over the
Winooski River which would accommodate pedestrians is proposed. Permanent, reliable rail transit
would encourage new mixed use developers to locate in the CBD; increased accessibility to Burlington,
the hill institutions, and South Burlington shopping would increase the attractiveness of the area for
residential development. Rail service would link the riverfront to the Burhgton lakefront, encouraging
complementary and coordinated recreational activities, including festivals and fairs, thereby adding new
vitality to Winooski's riverfront and pedestrian areas, and adding to the attractiveness of the commercial
area as well. New LRT service could link Champlain Mill and other major Winooski employers with the
employee base of the student population at the hill institutions, the ONE neighborhood, and Burlington's
South End neighborhood. It could also reduce the demand for employee parking, allowing additional
development site area to be devoted to tax-revenue producing development.
The Intermodal Transportation Facility
The Plan is proposed to be advanced in two sequential phases. Phase I focuses on providing an active
riverfront with new pedestrian amenities. It would use this new vitality to encourage development up
the hill of small amounts of new retail, active recreation facilities, 40 units of new housing, new parking
facilities, and an intermodal transportation facility. The intermodal transportation facility would provide
facilities for improved regional transit connections. The key provision of Phase I is early construction
of the Winooski Intermodal Transportation Center, which includes among its goals linkage of:
" -Winooski with Burlington, the University of Vermont, Medical Center Hospital of Vermont, Colchester, Milton
and points north, Essex and points east with commuter, commerce, and visitor parking"

TSM -- Would also provide regional connections to the south for both transit and auto users

HOV -- Would provide non-transit Winooski residents with improved access to the Burlington
CBD and the hill institutions.

LRT -- Would provide regional connections to the east, and also strong connection to the hospital
complex and the University through major new fixed station facilities in those locations.
. .
None of the alternatives would address the other linkage goals.
" Coordinate commuter and interstate travel with the urban centers of Burlington, Essex, Colchester, and Winooski
by creating an accessible transportation hub."

-

-

-

-
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" Provide an efficient and expanded transfer station for local and regional bus service. "

TSM -- Would support by providing increased bus service to Burlington CBD and the transportation
modes and intermodal connections found there.
HOV -- Would not address these needs.
LRT -- Would support by providing increased rail service to Burlington CBD and other transportation
modes and intermodal connections found there. Would also provide a major new opportunity to create
new intermodal connections in Winooski - bus to light rail, commuter rail to light rail, commuter auto
to light rail. LRT would become the focus of the Intermodal Centef, and new feeder bus services would
be designed around its connection.
" Provide a local ficus for light rail s m ' c e

. . . . Existing heavy rail . . . should be linked.''

TSM -- Would not address this goal.
HOV -- Would not address this goal.
LRT -- Would directly address this goal. Also, over time, the LRT service could be expanded and linked
with the nearby fixed rail facilities.
"

Anticipate

. . .regional transportation impactsfrom proposed. . . (regional). . . developments . . . ."

All of the alternatives would increase regional capacity, and thereby address regional development
transportation impacts.

Support for a New Bridge and Neighborhood Connections

"Provide . . . appropriate pedestrian/bicycle circulation and provide a bridge to cross the
Winooski River. . . ."
Only the LRT alternative proposes to provide a bridge across the river.
"

Create a connection between transportation nodes and Winooski's neighborhoods. . . and business community"

None of the alternatives directly addresses this goal. The TSM and LRT alternatives, compatible with
the transporation center concept, would increase accessibility to the region for both business and
residents.
In addition to-supportingthe overall goals of Phase I of the Plan, the TSM and LRT alternatives would
also support a number of the specific design proposals. For example, the Plan's proposal to reestablish
the urban streetscape along East Allen Street by using the Intermodal facility structure could be
accommodated through responsive design of the TSM or LRT station area.
Phase I1 of the Plan envisions additional retail, office, open space, structured parking, a bridge or tunnel
over East Allen Street and major landscaping.
Both the TSM and LRT alternatives would support these initiatives, but the LRT-alternative, with its
more permanent capital commitment, would be the most supportive in encouraging new private
development. The HOV alternative would not impact Phase 11.

-

-
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SECTION 7 - RELATIONSHIP TO REGIONAL AND'
INSTITUTIONAL PLANS
7.1 Adherence of the Alternatives to Regional Plans

All three impacted communities, Burlington, South Burlington, and Winooski, belong to the Chittenden
County Regional Planning Commission ( CCRPC), which engages in regional transportation and land
use planning. When evaluating the three proposed transit alternatives, it is instructive to examine their
support of regional as well as local planning goals. Two CCRPC planning documents which bear on the
impact of transportation improvements and land use planning are the Chittenden County Regional Plan November 1993, and A Twenty Year Visionfor Transportation in Chittenden County - CC.PRC.1995. The first
document puts forward a detailed analysis and 'argument for regional growth centers. Growth centers
are defined as areas within communities providing for a concentration of housing, commercial services,
employment opportunities and govenunent institutions. These areas are to be sensitive to the
surrounding land use patterns. The regional plan establishes three types of growth centers - regional,
sub-regional, and local. Finally the 1991 Plan forecasted generalized land use development patterns for
the county using growth centers.
The 1995 CCRPC transportation document continued the emphasis on supporting growth centers
through transportation investment. According to the document, " The connection between land use
patterns and transportation needs is difficult to overstate" (page 17). The 1995 Plan documents the
principles to guide growth center planning, lists examples of specific design guidelines, and proposes
a detailed program or Action Plan for regional transportation improvements of all types. The Plan
specifically identifies accepted Chittenden County growth centers. The Regional Growth Center is
identified as the area around Burlington which encompasses the entire study corridor, including the
South Burlington City Center area, and downtown Winooski.
TSM - Supports the growth center concept through providing upgraded bus transit connections between
major employment and residential districts.
HOV -- Would provide some support for the growth center concept through improved access into
downtown Burlington. Unlikely to have any impact on development location decisions over the long
range.
LRT -- Provides the strongest support of the growth center concept through provision of permanent
transit service into and between the three Burlington urban core areas. Long term LRT investments
would encourage commercial and residential development fo locate along the transit corridor with its
improved access for workers and residents. Improved intra- and inter-city transit access, and improved
access into the three urban core areas for regional commuters and visitors should sigruficantly improve
the relative desirability of the greater Burlington "Growth Center" for new development investment as
contrasted with purely highway-served outlying areas.
7.2 Relationship to University of Vermont Land Use Plans

The 204 year old University of Vermont and.State Agricultural College is located in Burlington, Vermont.
Much of its 425 acre campus, 130 buildings, and 24 national historic register properties lies directly in
the path of the proposed transit improvements. Servicing the transportation needs of the University's
3,500 faculty and staff and 10,400 students is a major goal of the proposed transit improvements.
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The University Planner for the University of Vermont states that land use planning decisions for the
university are guided by a series of formal land use planning documents that have been publicly
discussed, and officially adopted. These include

University of Vermont and State Agricultural College Campus Master Plan , Administrative and Facilities
Services, July 1988
lmplementation Plan for Action on the Campus Master Plan, Iuly 1989
University of Vermont and State Agricultural College Campus Master Plan
Administrative and Facilities Services, April 1991.

- Additional Infornzation,.

The documents address three time periods: 1987-1997,1997-2007, and Beyond 2007.
Land use objectives for the initial period (1987-1997) focused around "renovations, alterations, and
retrofits of existing facilities" ( page 6). In accordance with its recommendations, several apartment
developments were proposed and carried out, to address the long standing issue of the impact of
students on non-campus housing resources in Burlington.
For the time frame 1987 to 1997 the masterplan recommends, in addition to the rehabilitation program
several new major building projects on the main campus. Originally, these included a large scale
structured parking facility off Beaumont Drive, two "Emerging Technology" buildings to the east of
Beaumont, and a visitors welcome center in the area of Main Street. In 1990 it was decide to delete the
visitor center, although discussions with university officials reveal that the university is still interested
in developing an alternative location for this facility at a later time. Also the structured parking facility
was replaced by a large 255 car parking lot to the north of the Sheraton Conference Center and with the
implementation of a shuttle bus system. Finally, in accordance with the Plan's recommendations, steps
are being taken to deed large natural areas called the Centennial Woods adjacent to 1-89, east of the
main campus, to a private non-profit conservation organization.
During the second time period, 1997 to 2007, the masterplan calls for renovations to continue. In
addition the University would demolish a set of apartments called University Heights located to the
south of Main Street and replace them with denser cluster apartments. Three medical research buildings
are proposed in the area of the current Agricultural Engineering building, which is due to be replaced
on the main campus circulation spine to the northwest. Additions to the library and University Store
may also be made.
During the final time period, Beyond 2007, the University's Plan recognizes that specific proposals for
land use changes are difficult to make. Nevertheless, in addition to upgrades of historic or outmoded
academic and residential facilities, the Plan does outline some new facility needs. New bio-medical
research facilities may be undertaken in the developable area of Centennial Woods. Three new sets of
main campus academic facilities are foreseen, which would be located to the east of Aiken Center, and
to the east of Kalkin Hall. No new student housing since enrollment will be stabilized.
Discussion with the University planner revealed that although the Masterplan is being reviewed and
updated, the basic premises of the original document remain valid. These premises might be
summarized as follows:
Emphasis will continue to be placed on keeping the main campus as a pedestrian environment;
Maximum use of the campus shuttle system will be encouraged;
The University desires to increase campus built density from 40% to 50%;
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University building siting decisions will continue to be made respecting the traditional W M
north/suuth grid;
Since UVM receives over 400,000 visitors per year, the university believes that a visitor center off
Main street is appropriate;
Also, since the UVM Spear Street farm is a major tourist destination, receiving 40,000 visitors per
year, proposed nearby LRT transit offers the opportunity to open this destination to tourists even
more effectively.

Impacts from Transit Alternatives
TSM - Operation of the increased bus service through the main campus area would influence the long
range siting decisions for new facilities, especially transit dependent ones such as the Visitor Center. If
substantial bus transfer services are inaugurated, some land takings may be required. These should be
minimal. The increased access to and through the main campus would aid the university's goal to
increase on-campus density. Improved connections to downtown Burlington and regional shopping in
South Burlington and Winooski should assist the university's efforts to convince larger numbers of upper
class undergraduates to remain in campus housing. Increased interface with the campus shuttle bus
system would lead to regional trip reductions. Increased bus service should also result long term in
reduced parking demand on campus and reduced need for structured parking.
HOV - Would not positively or negatively impact the UVM land use planning objectives except to the
extent that increased traffic flows on Main Street resulting from HOV implementation may complicate
the University's desires to improve north/south connections across the avenue. As a mitigation measure,
special provisions should be made to safeguard and alleviate peak hour pedestrian crossings on Main
Street, and to a lesser extent, along Colchester Avenue.
LRT -- The same range of impacts as those of TSM would result from the LRT alterative. In addition,
the permanence of LRT capital investments would exert an even stronger influence on long range
building siting decisions. The LRT right-of-way potentially conflicts with the university's long range goal
to locate two academic buildings in the vicinity of Kalkin Hall.
The largest land use impact of the LRT are the landtakings which would be required. These would
permanently remove some areas from active pedestrian use; in others, as in the case of the green, tracks
would effectively share the open space with pedestrians. Although LRT vehicles traversing the inner
campus quadrangles would introduce a new element to this pedestrian arena, there are already campus
buses sharing portions of the open space today. The nature of the change would not be severe. Layout
and operation of the LRT through these pedestrian areas would need to be sensitive to its traditional
pedestrian character.
LRT would significantly help the university achieve it goals of parking demand reduction and auto trip
reduction through provision of increased transit connections inside the university and with the three
urban cores. LRT should also aid the university's accommodation of visitor movement needs; design of
the LRT should recognize the future importance of a university visitor center in the area of Main Street.
LRT would assist the university in increasing its density by providing additional access. LRT would also
complement the university's shuttle bus system, and encourage use through convenient transfers. Finally,
LRT would support the university's long range desire to locate some office and medical facilities to the
East adjacent to 1-89. Transit stations in that area would allow workers and students to have transit
access to the main campus.
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7.3 Relationship to Fletcher Allen Healthcare Plans

The Functional Leader of Facilities Design and Planning for Fletcher Allen Healthcare (FAH) reports
that the institution is too new to have a masterplan. The health care organization was only recently
formed by the merger of Medical Center Hospital of Vermont, University Health Centers, and Fanny
Allen Hospital in Colchester. Although there is no masterplan yet, the organizations planning
representative stated that there several trends and dynamics that should be recognized:
Consolidation of departments is likely to lead to space reductions ;
Regional medical trends indicate that there will be a shift to outpatient care with fewer hospital
beds regionally. The university medical center will continue to be the acute care facility for the
region.
There may be shifts in the location of medical services, but overall there will not be expansion of
hospital facilities.

Impacts of the Transit Alternatives
TSM -- increased bus service with its increased access to the H
i
l
l Institutional Area from the three
regional core cities could assist FAH both consolidate departments and provide more attractive regional
hospital service.
HOV -- Would have no impact.

LRT - High frequency rail transit service to the hospital area would also assist consolidation efforts and
aid in strengtheningFAH's role as the region's acute care provider. LRT right-of-way needs may impact
on FAH property, but sensitive design could minimize intrusions and avoid conflicts. LRT operations
must be sensitive to nearby hospital operations.
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SECTION 8 - DEVELOPMENT CASE STUDIES BURLINGTON CORRIDOR
8.1 Introduction

Several notable North American cities have used transit investments, including light rail transit systems,
to stimulate and support real estate development at specific chosen locations. They have engaged in
planning, developed policies and regulations, and in some cases made infrastructure investment to
stimulate private sector investment as a conscious economic development strategy. Such an approach
may hold attraction for community leaders in Burlington, South Burlington, and Winooski, as they look
for ways to realize maximum returns on potential public transportation investments.
Coordination required

Numerous studies have demonstrated that where there is careful coordination of required transit plans
with:
local land use plans
available infrastructure
system access, and
traffic and parking policies.
Mass transit investment can serve as an effective tool to promote regional economic development.
However, transit cannot by itself induce growth that would not otherwise have occurred somewhere in
the market area for each particular use. Although information is available on the impact of heavy and
light rail transit investment, no information is available on the development impacts of bus or HOV
alternatives. The analysis will therefore concentrate on light rail.
Key Ingredients

Several key ingredients must be in place in order for LRT to impact development:
"Essential factors for successful land development around light and transit stations
include:
a) a strong real estate market
b) public support such as land use regulations and incentives (both financial and
non-financial) and
c) high transit ridership levels.
With these factors in place, LRT may induce substantial amounts of development around station areas.

..
(Source: How to Promote and Enhance Urban Development Around Light Rail Transif.Stations, southeastern
Wisconsin Regional Light Rail Transit Study, BRW, December 1990.)

Burlington Area Tri-Center Transit Study
Section 8 - Development Case Studies
11/1/95
#22740

There are even some indications that LRT's ability to produce transit-related development can occur in
depressed economies, or in slow economic conditions. Much of the success of Portland, Oregon's $1
billion in development along its LRT corridors, for example, happened during a depressed period.
These same studies demonstrate that advance planning is another key to success. Cities like Buffalo,
New York, which did not engage in advance planning around LRT stations sites have experienced
notably less success in attracting new development than in cities like Portland that did engage in
planning.
8.2 Successful Case Studies of Transit Related Development

There are several specific example cities that are worth examining as Burlington communities consider
transit-related development. These cities are especially noteworthy because they have several attributes
in common with Burlington area communities. They invested in light rail, not heavy rail systems, they
have long traditions of strong local and regional planning, and, finally, all have a commitment to
preserving and enhancing what they define as a high quality of life in their urban areas.
Experiences of Portland, Oregon and Edmonton, Canada (Metropolitan Area Express)
The Tri-County Metropolitan Transportation District of Oregon (Tri-Met) operates an integrated bus and
rail transit system called MAX (Metropolitan Area Express). It includes a 15.1 mile light rail line
connecting suburbs with the Portland CBD that has 26 stops or stations. It was completed in 1986, on
time and under budget. According to Bob Post, Deputy General Manager of the system, MAX has
succeeded in capturing 40% of all peak hour CBD trips, and 10% of all regional daily trips. It is,
therefore, by traditional transportation standards, a successful system.
According to regional officers and independent studies MAX has also achieved considerable success in
attracting development along its corridor and at its station areas. In the years since its opening, over
$1.2 billion of private real estate development has occurred in &e transit corridor, much of it clustered
at or around transit stations, in response to local planning and development incentive programs.
Community leaders point out;

". . . MAX is more than a transportation investment. MAX is part of a conscious strategy to shape
regional growth by coordinating transportation investments with local use policies."
(Source: Portland's Ligkf Rail: A Shared Vision For Transportation and Land Use, Tri-Met, 1992.)
Edmonton, Canada, also built an LRT. Its six mile long system now carries 25,000 riders daily, and links
the CBD with a large university campus - the University of Alberta. System design was combined with
strong land use policies evolved at the local and metropolitan level to encourage transit related
development. A central tenet of Edmonton's plan i s to ensure that transportation and related
development only occurs if it is compatible with or will improve the local neighborhood in which it is
located. Edmonton has used transit and land use planning to effectively promote a strong CBD, to link
downtown with a large educational institution, and to redevelop older under-utilized industrial areas;
goals which are not dissimilar to those of the Burlington study areas.
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8.3 Other Forms of Public Investment in Transit-Related Development

In addition to zoning and other regulatory controls as tools to encourage private development at station
areas, there are a variety of financial techniques that can be used by communities to encourage transit
related development. These include:
land acquisition, and discounted resale to developers;
off site improvements, such as roads, utilities, and landscaping;
sale and leaseback arrangements;
bonding for infrastructure improvement;
bonding, tied to project revenues, to' supplement private development capital;
rehabilitation loans and grants;
US Small Business Administration business development loans; and
public-private development partnerships - .JointDevelopment.
Some or all of these may be appropriate techniques for Burlington, South Burlington, and Winooski
leaders to consider if the decision is made to invest in an LRT system as well as to use transit
investment, and transit station siting and location as a means to stimulate economic development
through real estate development.

Joint Development
The most direct technique used by cities to stimulate real estate investment at particular locations is joint
development. A public-private partnership, joint development has been defined a s the public and
private cooperative design and development of commercial and residential projects with physically
integrated transit station. Sometimes, joint development projects involve public sharing of the financial
risks of a project, in return for receipt of a portion of the financial rewards. In this manner all benefit:
the developer through reduction of initial capital needs; the community through new revenue and jobsproducing development in the desired amount, design and location; and the transit system through a
symbiotic ridership-generating relationship with the newly created activity center.
The opportunity for joint development projects exists in Burlington as well. Developable parcels,
especially vacant land, like the Quarry Hill site in South Burlington, the Pease Grain site owned by Main
Street Landing in Burlington, or the undeveloped corner parcel at Champlain Mill in Winooski all might
be candidates for this intensive form of transit-related development. On the other hand, perhaps a less
direct approach to stimulating private real estate investment would be more appropriate. Only public
discussion, consideration of the regional growth center commitment, and thorough site-specific market
and land pl&ing analysis will yield sufficient information to permit an informed decision.
8.4 Burlington Area Case Studies

It might be instructive to examine the range of potential beneficial impacts to Burlington, South
Burlington, and Winooski, if development was encouraged and it did occur over the long range frame
in one proposed LRT station in each of the Study Corridor cities.
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After consultation with local planning officials in each community three specific potential development
sites were selected:
the Champlain Market Center site in Winooski
the Main Street Landing "Pease Grain" parcel in the City of Burlington, and
the Quarry Hill parcel .in South Burlington
Each of the sites was analyzed to understand its long range full-build development potential, with
resulting jobs and tax revenue benefits. Each analysis assumes transit investments are made in the form
of an LRT station located directly at the site (Winooski, South Burlington) or immediately adjacent to
it (Burlington). Each also assumes:

. .
favorable real estate market conditions,
current zoning conditions determine allowable land use and density,
active support by local and regional government to promote private development at the site,
necessary public infrastructure (sewer, water, roadway access) has been provided, and
all costs are measured in today's (1995) dollars.
Winooski's Champlain Market Center
The City of Winooski has already embarked on using public transportation investments to leverage
private development in pursuit of community redevelopment goals. The Winooski Community
Development Corporation, heir to the original redevelopment authority, after years of community
discussion has proposed a comprehensive long range plan for phased development of the land located
at the comer of Main Street and East Allen Street, in downtown Winooski. Located directly adjacent .
to the renovated Champlain Mill retail complex, the site has long been recognized as an underdeveloped
"Hinge Block in the center of the city.
The CDC's plan envisions using the creation of a multi modal transportation center - a transfer station
for local and regional bus lines and potentially to a nearby commuter rail -- to stimulate private
investment. The city would provide public infrastructure amenities: river walks, performance space,
and landscaping, combined with modest amounts of structural parking. It would also construct a
pedestrian bridge across busy Main Street, at long last reconnecting the larger site with community
residential and commercial areas. These public commitments are expected to leverage sigruficant private
capital investment in new residential, office and retail development. The key to realizing this vision,
according to local planning officials, is investment in the Transportation Center.
According to the recent Winooski Intermodal Transportation Center Feasibility Study, the proposed Master.
Plan would accomplish two key objectives:
"1. It achieves a density of retail, office, residential, recreational, and transportation uses which will,
combined with existing uses, create a critical mass to compete in the regional marketplace; and
2. It will create an exciting and inviting urban character in downtown Winooski which is lacking today."
Given the comprehensive planning research and market analysis that has gone into the Champlain
Market Center Master Plan, it seems prudent to assume that over the long m the project will proceed
more or less as planned. A major transit terminus station will be located as part of Winooski's
Intermodal Transportation Center. Resulting long range development land uses and development
densities would mirror the program suggested by the current Master Plan.
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SECTION 1 - ISSUE
The Burlington Tri-Center Study is focused on the study of three separate transportation improvement
alternatives for the Burlington, Winooski and South Burlington region of Vermont. The alternatives
under consideration include a Light Rail Transit (LRT) System, a Transportation Systems Management
(TSM) Alternative, and a High Occupancy Vehicle (HOV) Lane. The LRT option is comprised of two
alignment alternatives: the Green Option and the Tunnel Option. In addition, the Southern Extension
or Lakeside Avenue Branch of the LRT study is comprised of two alignment options: the Vermont
Railway right-of-way and an alignment alongside Pine Street/a new Southern Connector alignment
between Pine and Battery Streets. While the study is progressing with the two trunk alignment options
(Green and Tunnel), decisions regarding the Southern Extension options have not been made. Therefore,
the study is progressing under the assumption that the LRT alternative consists of an undefined
Southern Extension.
The LRT alternative is the most station-intensive alternative requiring between 26 and 28 stations,
depending upon which alignment option is selected. The TSM alternative includes four Transit Centers.
The HOV alternative will not require stations, however it is assumed that three Transit Centers/Park
and Rides will be required for carpool staging.
For the purposes of this study, a station, refers to a location comprised of a platform, canopy and
possible other amenities, where a transit vehicle will stop to collect/distribute passengers. Access is
primarily by pedestrian or bicycle modes although some parking may be provided. Stations are typical
of the LRT alternative only. A transit center, is a connection point with other bus routes, pedestrian and
bicycle access and some parking, except in downtown Burlington. The transit centers proposed for the
TSM and HOV alternatives will include shelters, canopies or other amenities.
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SECTION 2 METHODOLOGY
This section presents the process used to select and develop station and transit center sites for the three
alternatives under consideration in the Burlington Tri-Center Transit Study.
Development of Station Locations
The station sites selected for the LRT alternative are the result of a thorough planning process which
began with an initial set of proposed station locations. The original list was modified by the study
advisory committees and further refined by local leaders and officials. Finally, some stations were
relocated to accommodate engineering constraints that were discovered through the conceptual
engineering process. This report highlights the issues that influenced the proposed location/siting, as
well as the area land use and function of each station.
In laying out the initial set of stations, a general criteria was established that the proposed locations
should minimize walking distances from major trip generators, and maximize the coverage of walk-on
'catchment areas'. This criteria was driven by the fact that walk-on ridership is assumed to constitute
the vast majority of riders on the proposed LRT system. Another criteria guiding the station location
process was that in the middle of the line, more riders are negatively affected by a stop than at the end
of the line.

For the LRT alternative, the initial list of stations is shown in Table 2.1.
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Table 2.1
Initial List of LRT Alternative Stations
STREET NAME

STATION LOCATION

College Street

at the Boathouse
Pine Street
Church Street

S. Union Street
S. Williams Street
Separate Right-of-way

at Waterman Hall (Tunnel Option)

Prospect Street

College Street (Green Option)

Colchester Avenue

North End of UVM Green (Green Option)
Medical Center Drive (Green Option)
East Avenue
Centennial Field
East Allen Street in Winooski

Through the UVM Campus

Medical Center (Tunnel Option)
at the new Library
at Beaumont and Carrigan

Sheraton Driveway

midway between the Sheraton and CATMA park and
ride

New Right-of-way (So. Burlington)

Staples Shopping Center
new development site

South Burlington Loop

University Mall
City Center on Corporate Way
Midas Road at Williston Road
Williston Road at Dorset

At their June 1995 meetings the advisory committees reviewed the above locations, and the following
stations were added (minutes attached as an appendix):
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Battery Street in Burlington to serve the Radisson and a possible intermodal facility on the
vacant parcel immediately south of the Radisson. This station was subsequently moved to
Champlain Street because of engineering conflicts at Battery Street.
Mary Street at Williston Road in South Burlington, to serve the EconoLodge and the Rarnada.
Chace Mill at the foot of Colchester Avenue, to serve the local community and the Mill
businesses.
The advisory committees were guided by the consultant's need to model a "worst case" scenario, which
adds a stop if there is a question in order to get worst case estimates of travel time and cost. It was
agreed that there should be many stations downtown since the line functions as an end-of-the-line
distributor in that area. However, a stop at Faculty Housing east of East Avenue was rejected since it
was in the middle of the line and thus many stops would more negatively affect travel time of more
people than at the end of the line.
The following relocations were requested:
From the Boathouse to Lake Street to serve Union Station;
From Williams to Willard to close the gap with Union (this had been left out for reasons of the
steep grade at Willard. A subsequent engineering review determined that a station at Willard
was feasible);
From Colchester Avenue and Medical Center Drive to a point closer to the Medical Center front
door;
From midway between the CATMA park and ride entrance and the Sheraton to a point on the
Sheraton Driveway closer to the Sheraton rear entrance.
After the advisory committee meetings the consultant team met with the following elected officials and
coqmunity leaders to identify issues associated with the alignment and station locations:
Bob Penniman, representing CATMA and the Hill institutions;
Eugene Cenci representing the Sheraton;
Scott Johnstone, Director of Burlington Public Works;
Joe Weith representing South Burlington;
Doug Scott representing Winooski;
Greg Birdsall, General Manager of U-Mall; and
Mark Eldridge, Director of Planning for the City of Burlington.
The station sites as modified in the committee meetings were confirmed at these individual meetings.
A memo describing these meetings is attached as an appendix.
Finally, a Southern extension was added to the project, which added stations at Maple Street, Howard
Street (potentially)and Lakeside Avenue. As described in Section 1of this report, the alignment for
the Southern Extension/Lakeside Avenue Branch has not been finalized. However, descriptions of the
Lakeside Avenue Branch stations have been provided in Section 4 of this report. Those descriptions
provide information about the stations with special reference to the impact of the two Lakeside Avenue
alignment options. Table 2.2 presents the final list of stations.
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Table 2.2
Final List of LRT Alternative Stations
STREET NAME

STATION LOCATION

STATION NAME

Undetermined

Undetermined

Lakeside Avenue

Undetermined

Howard Street

Undetermined

Maple Street

at Union Station

Waterfront

Champlain Street

Champlain

Pine Street

Pine/St. Paul

Church Street

Church

S. Union Street

Winooski/S. Union

Willard Street

Willard

Prospect Street

North End of UVM Green (Green

UHC

Colchester Avenue

Medical Center Drive (Green Option)

Medical Center Drive

East Avenue

Trinity College

Centennial Field

Centennial Field

on Colchester btwn. Barrett & Mill Sts.

Chace Mill

East Allen Street in Winooski

Winooski Transportation Center

at the Medical Center*

Medical Center

at the new Library

UVM Center Campus

at the west end of Carrigan Drive

Water Tower

Sheraton Driveway

between the Sheraton and CATMA park

Sheraton Conference Center

New Right-of-way
(So. Burlington)

Staples Shopping Center

Staples Plaza

new development site

New Development

South Burlington Loop

University Mall

University Mall

Dorset Street south of Williston Rd.

Dorset Street

Mary Street on Williston Road

Mary Street

Midas Road at Williston Road

Midas Road

City Center on Corporate Way

So. Burlington City Center

on Dorset at Corporate Way

Dorset/Corporate Way

College Street

Through UVM Campus

*

This station is at two different locations, one for the Tunnel Option and one for the Green Option. On
the Tunnel alignment it is the last Trunk section station; on the Green alignment, it is the first South
Burlington Branch station.
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Figures 1-14 of the Draft Light Rail Station Area Plans show the proposed alignment and station
locations.
Development of Transit Center Locations

For the transit centers, it was necessary to find locations that would be logical areas that could easily
attract single occupant vehicles to a transit system or HOV lane. Those areas were generally near major
highways or traffic routes and interchanges, and offer logical "intercept" points to keep automobiles out
of downtown Burlington.
The existing CCTA transit center on Cherry Street at Church Street serves downtown Burlington. That
location, or a change to a College Street location, is assumed to continue to serve as the downtown
transit center.
The Lakeside Avenue park and ride site, the privately-owned Lockheed-Martin parking lot, is a logical
intercept point for travelers coming from the south. This existing parking lot is large and greatly under
used. It is assumed that an agreement for partial or joint use of the lot by users of the transit system
would be accomplished.
A transit center is also proposed behind the Sheraton Conference Center in South Burlington. The multimodal transfer function could be served by the existing CATMA commuter (surface parking) lot, or a
new parking structure, proposed to be built to serve University/Medical Center needs. Under the
parking structure scenario, assumed under the TSM busway and the LRT alternatives, a number of
spaces are assumed to be built for transit users and funded as part of the capital cost of the TSM busway
option and LRT alternatives. The number of spaces assumed will be based on ridership and usage
estimates, when available.

The existing Champlain Mill transit center is expected to be reconstructed according to the City of
Winooski's redevelopment plan for that site. Multi-modal transfers, with perhaps some limited park and
ride opportunity based on available space, will continue at that site. The University Mall also offers the
opportunity to link connecting bus routes. However, like the Cherry Street and Champlain Mill transit
centers, no dedicated park and ride space is anticipated because of retail needs.
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SECTION 3 - TYPICAL STATIONITRANSIT CENTER DESCRIPTIONS
3.1

STATIONS

There are three primary station types proposed for the LRT alternative: single side platform, dual side
platform and island platform. A generic station design was developed for each of these station types.
Stations will be located either on comers or mid-block. The following is a description of the generic
station designs. All the stations are conceptually designed to be compliant with the Americans with
Disabilities Act (ADA).
Single Side Platform Stations

A Single Side Platform station will serve single track sections of the LRT alignment. It will be comprised
of a single, full length concrete platform. Access to the platform will be sloped up to 14" from the
pavement to accommodate the low-floor design of the proposed Light Rail Vehicle (LRV). In areas
where the platform is incorporated into existing sidewalks, the access slope will rise 6" to 8". The
platform will include a tactile edge or "warning strip" at platform edge where passengers board the
vehicle. In areas were sufficient space is available, access to the platform on either end will be designed
to accommodate a slope of 1:20, for handicapped accessibility. At this slope, hand rails will not be
necessary. However, at locations where a 1:20 slope cannot be accommodated, handrails will be
provided along the ramps sloped at 1:12 in compliance with ADA. The platform will be accessible from
the rear or sidewalk/building side by two, two-stepped stairways with handrails. In areas where a
separate LRV right-of-way is provided, a curb of varying height will separate the LRV right-of-way from
the highway right-of-way. At least one pedestrian cross-walk will be provided per station.
Each station will have a canopy structure, mounted on six vertical steel trusses, that shelters the
platform. The canopy will have translucent polycarbonate panels which will be curved for aesthetics
to establish a recognizable station identity. On the extreme ends of the structure, two (one on each side)
rough hewn granite base structures will serve as plinths for signage; additional signage could be hung
from the canopy. Within the station structure, two ten foot benches and one ten foot open area will be
provided for waiting passengers, standees and wheelchairs. To protect passengers from inclement
weather, each ten foot "waiting" section will be separated by lexan windscreens. Mariually-activated
heating units will be provided in those sections. Direct and indirect lighting will also be provided at
each truss.
Bicycle storage can be accommodated between the trusses, and if necessary additional bicycle racks can
be provided.
Dual Side Platform Stations
The dual side platforms will be identical to the single side platform. However, the platforms will serve
double track sections in dual direction.

Island Platform Stations

Island platforms will serve single or dual track stations. Similar to side platform stations, the island
platform will be comprised of a single, full-length concrete platform, canopy structure and various
amenities. Access to the platform will be sloped up 14" from the pavement to accommodate the lowfloor design of the proposed Light Rail Vehicle (LRV). The platform will include a tactile edge or

Burlington Area Tri-Center Transit Study
Section 3 - Typical Station/Transit Center Descriptions
10/24/95
#22750

"warning strip" at platform edge where passengers board the vehicle. In areas were sufficient space is
available the platform will be configured on either end to accommodate a slope of 1:20, for handicapped
accessibility. At this slope, hand rails will not be necessary. However, at locations where a 1:20 slope
cannot be accommodated, handrails will be provided along the ramps. In areas where a separate LRV
right-of-way is provided, a curb of varying height will separate the LRV right-of-way from the highway
right-of-way. At least one pedestrian cross-walk will be provided per station.
Each station will have a canopy structure, mounted on seven vertical steel trusses that shelter the
platform. The canopy will have translucent polycarbonate panels which will be curved for aesthetics
to establish a recognizable station identity. On the extreme ends of the structure, four (two on each side)
rough hewn granite base structures will serve as plinths for signage and handrails (if necessary).
Additional signage could be hung from the canopy. Within the station structure, two ten foot benches
and two ten foot open areas will be provided for waiting passengers, standees and wheelchairs. To
protect passengers from inclement weather, each ten foot "waiting" section will be separated by lexan
windscreens. Manually-activated heating units will be provided in those sections. Direct and indirect
lighting will also be provided at each truss.
Bicycle storage can be accommodated between the trusses, and if necessary additional bicycle racks can
be provided.
Figures $1 through S 3 of the Draft Light Rail Station Area Plans present plans for each station type.
Figure S4 presents station cross-sections. Perspective views of a dual side and island platform are
provided in Figures $5 and S-6 of the Draft Light Rail Station Area Plans, respectively. Figures 1
through 14 of the Draft Light Rail Station Area Plans show aerial plan views for each station on the Final
List of Stations (Table 2.2) except for the Lakeside Avenue Branch stations, which are undetermined.

3.2

TRANSIT CENTERS

.

Transit centers would serve as a hub for neighborhood circulator local and express routes, allowing for
the transfer of passengers to the "trunk" central system.
Transit centers would provide passenger waiting shelters with manually-activated radiant heating units.
Shelter features would be as described above, sized to accommodate anticipated use, unless part of a
larger structure, such as the proposed Champlain Mill transportation center.
Transit centers at Lakeside Avenue and behind the Sheraton would also provide park and ride space
for transit users. The number of spaces needed will be estimated based on ridership projections for
those stations.
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SECTION 4 - LRT ALTERNATIVE STATION SITE DESCRIPTIONS
This section will present detailed information about each proposed LRT station. Included in the
descriptions will be a discussion of the station siting, the station function and the area land use. In
addition, the facility type and location will be presented.
Two alignments are under consideration for the Southern Extension/Lakeside Avenue Branch of the LRT
alternative. They are:
the Vermont Railway right of way, and
a n alignment alongside Pine Street and the new Southern Connector alignment between Pine
and Battery Streets.
Many issues are related to each alignment. At this time resolution of these issues has not been made.
However the study is proceeding under the assumption that a southern extension or Lakeside Avenue
Branch of the LRT is part of the LRT alternative. Lakeside Avenue represents the first station on the
undefined Lakeside Avenue Branch.
4.1

LAKESIDE AVENUE

Station Summarv
Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.1.1

Lakeside Avenue
Undefined
Lakeside Avenue at Lockheed Martin parking lot,
Burlington (Pine St. Option); Undetermined (VTR Option)
Dual Side Platforms/Transit Center
Double

Station siting

If the Pine Street alignment is selected, the terminal would be located along the south side of Lakeside
Avenue within the Lockheed-Martin lot, occupying the northernmost row of parking. The double track
side platforms would be centered on the east-west axis within the parking lot boundaries, directly across
Lakeside Avenue from the Lockheed-Martin front door. Access from the Lakeside community to the
west of the VTR would be via the existing Lakeside Avenue underpass using the existing sidewalk.
Southbound CCTA buses heading east on Lakeside Avenue would stop at the outbound LRT platform
to discharge passengers from the Lakeside Community transferring to the LRT, as well as pick up
passengers transferring from the LRT to points south; buses from Burlington entering the Lakeside loop
would pick up passengers transferring from the LRT at a stop across Lakeside Avenue.
If the VTR alignment is selected, the station site has yet to be determined, but the alignment would run
from the Railroad through the middle of the parking lot en route to the proposed shop location at the
St. Johnsbury Trucking site.
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4.1.2

Area land use

This area is industrial in the immediate vicinity of the station, which sits on a large parking lot owned
by Lockheed-Martin and bordered by the Vermont Railway to the west. A nearby residential
community (Lakeside Community) exists on the western side of the Vermont Railway (VTR). A planned
extension of 1-189 will come into the area from the south along the east side of the parking lot, ending
in a "T" intersection with Lakeside Avenue just east of the station. Northbound traffic from 1-189 will
be able to turn left into the lot or right onto Lakeside Avenue.
4.1.3

Station function

This station is the southern tenninal of the line, and will function primarily as a park-and-ride station
intercepting cars from the planned extension of 1-189. Some walk-on traffic will occur from the Lakeside
Community and by Lockheed-Martin employees. Both branches of the existing CCTA Lakeside Bus
would provide half-hourly feeder bus access to the communities south of Lakeside Avenue and halfhourly service in each direction to the southern end of the Lakeside Community.
4.2

HOWARD STREET

Station Summary
Branch:
Alignment Option:
Location:
Type:
Track Configuration:

4.2.1

Lakeside Avenue
Pine Street
Pine Street at Howard Street,
Burlington (Pine St. Option)/Not Included (VTR Option)
Single Side Platform
Single

Station siting

The single track station will be on the west side of Pine Street just south of the point where Howard
Street intersects Pine Street from the east, with access provided from Howard Street for both walk-ons
and bus transfers by means of a pedestrian activated traffic signal. Since access is single-loaded from
the east, the platform would be on the east side of the single track, west of the roadway curb, to
eliminate the need for pedestrians to cross the track.
If the VTR alignment is selected, this station would not be included since there would be no means of
access.

4.2.2

Area land use

On the west side of Pine Street the land is industrial and part of a superfund site. On the right side the
land use is light industrial and commercial along Pine Street, and residential east of Pine. Pine Street
itself is planned to carry northbound traffic from 1-189.

4.2.3

Station function

This station will provide walk-on access from the residential neighborhoods to the east of the alignment,
together with bus transfer access from the neighborhoods south of Lakeside Avenue via both branches
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of the Lakeside bus in the northbound direction only. (Southbound buses will interface at Lakeside
Avenue after completing the Lakeside community loop.)
4.3

MAPLE STREET

Station Summarv

Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.3.1

Lakeside Avenue
Undetermined
Battery Street at Maple Street, Burlington (Pine Street Option)/
One Block west of Battery Street at Maple Street (VTR Option)
Single Side Platform
Single

Station Siting

The single platform would be sited on the west side of the single track at the northwest comer of Maple
and Battery and would be incorporated into the sidewalk, which would be ramped to the required 14"
height above street level.

If the VTR alignment is selected, the platform location is yet to be determined. The site would be a short
block to the west of the site described above.
4.3.2

Area land use

Land use around this location is primarily industrial to the south, residential and commercial to the
north and east, and a mix of commercial, industrial and recreational uses to the west. This is not
expected to change significantly except for the connection of 1-189 (the "Southern Connector") into
Battery Street at Maple, which will introduce more traffic onto Battery headed primarily for new or
expanded parking garages planned for upper Battery.
4.3.3

Station function

The station will serve residential walk-on ridership as well as the commercial destinations in the area.
While transfers to or from the North/South Circulator would be possible here, the LRT passes within
two blocks of the Circulator's route at most locations.
4.4

WATERFRONT

Station Summarv

Branch:
Alignment Option:
Location:
Type:
Track Configuration:

Lakeside Avenue/Trunk
Undefined
Union Station, Burlington, exact location undefined
Island and Single Side Platforms
Three Track
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4.4.1

Station siting

This will be a three track station, with an island platform serving the two through tracks and a side
platform serving the stub. If the VTR alignment is selected for the southern extension, the island
platform and tail track would be located parallel to the VTR track south of College Street and
immediately north of the commuter rail platform, providing a convenient single level transfer to
commuter trains.
If the Pine/Battery alignment is selected the LRT platform would be located either in the center or on
the north side of Lake Street midway between College and Main streets. A covered walkway would be
provided to the front door of the Union Station building, which is being designed to provide a grand
entrance and passage to the commuter trains and the rest of the waterfront at the lower level. Access
to the waterfront from the LRT would be via Lake Street to College Street.

An alternate location was considered on the northwest comer of Main and Battery which would have
brought the LRT alignment directly onto Battery from College. This location, which would have brought
passengers to the front door of Union Station through a pedestrian plaza within Main Street west of
Battery, was preferred by the Main Street Landing developers. However, it was rejected by the advisory
committees as not being close enough to the waterfront, both physically and psychologically.
4.4.2

Area land use

The area has been undergoing a change which has added office, artist studio, residential, tourist-oriented
commercial, recreational, and cultural event/entertainment uses to the original mix of industrial and
transportation uses. This was originally spearheaded by the new Boat House and waterfront park, and
more recently by the Main Street Landing redevelopment of the Union Station site.

4.4.3

Station function

This station will be incorporated into the planned Union Station intermodal transportation terminal as
part of the Main Street Landing project. It will provide a connection with the planned commuter rail
service and potentially re-routed CCTA bus services as well as the existing ferry service. It will also
serve as a gateway to the burgeoning recreational opportunities and cultural/entertainment events along
the waterfront.

4.5

CHAMPLAIN STREET

Station Summarv
Branch:
Alignment Option:
Location:
Type:
Track Configuration:

4.5.1

Trunk
Not Applicable
College Street at Champlain Street, Burlington
Dual Side Platforms
Double

Station siting

This will be a double track side platform station. Grades dictated the placement of this station, which
was originally to be at Battery Street when it was requested by the advisory committees, immediately
north of the Champlain Street intersection. Both bus and auto access to the proposed adjoining facilities
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would be via Battery Street, with the Transit Center most likely one level beneath the street level on
College at the point where Champlain intersects from the south.
4.5.2

Area land use

Land use around this location is mixed hotel, commercial and residential. The large Radisson Hotel
parking structure to the west has potential for expansion, and the City of Burlington envisions an
additional parking structure on the intervening surface parking lot immediately west of College,
providing parking for the waterfront in conjunction with 1-189. This site is also a candidate site for
replacement of the existing CCTA Transit Center on Cherry Street, although routing difficulties have
been identified by the CCTA consultant.
4.5.3

Station function

In addition to the walk-on traffic generated by local residents and commercial destinations, this station
will serve both the Radisson Hotel and the proposed municipal parking structure, providing LRT access
to the rest of Burlington to those who enter the city from the south and park. The west entrance of the
Burlington Square Mall is accessible to this location as well. In the event the adjoining site becomes the
CCTA transit center, this station would become the primary transfer point between LRT and local bus
services, with LRT providing downtown distribution service to bus riders whose route terminated at the
center.

4.6

PINEIST. PAUL STREETS

Station Summarv
Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.6.1

Tmk
Not Applicable
College Street between Pine and St. Paul Streets,
Burlington
Dual Side Platforms
Double

Station siting

The double track side platforms will be aligned in the middle of College halfway between Pine and St.
Paul Streets.
4.6.2

Area land use

Land use around this location is a mixture of commercial and residential, with increasing infill expected
in the area in the future.
4.6.3

Station function

This station will directly serve nearby residential and commercial destinations. It was added by the
advisory committees to fill in a perceived gap in coverage between Champlain and Church Street
stations.
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4.7

CHURCH STREET

Station Summarv
Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.7.1

Tmk
Not Applicable
College Street at Church Street, Burlington
Dual Side Platforms
Double

Station siting

The double track side platforms will be aligned in the middle of College at the comer immediately east
of Church Street.
4.7.2

Area land use

Land use around this location is primarily commercial and government, with some office and residential.
The Church Street Marketplace, which is a pedestrian mall along Church Street from College to Pearl
Streets, dominates the commercial scene. As part of the LRT it is envisioned that College Street between
St. Paul and Winooski Streets would become an east-west extension of the Church Street pedestrian mall.
4.7.3

Station function

This station will directly serve the Church Street Marketplace extending north from the station, City Hall
to the south, and to a lesser extent the Burlington Square Mall two blocks north. It will also serve
passengers transferring to/from the existing CCTA Transit Center two blocks north on Cherry and
Church.

4.8

WINOOSKYSOUTH UNION STREET

Station Summarv
Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.8.1

Trunk
Not Applicable
College Street between Winooski and S. Union Streets,
Burlington
Dual Side Platforms
Double

Station siting

This station was originally sited further to the east towards South Union Street, but grade considerations
drove it towards South Winooski Street. This area, with its own identity described above, was still seen
to deserve a station especially since the next station to the east is not until Willard Street. The double
track side platforms will be mid-block on College in front of the Public Library.
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4.8.2

Area land use

Land use around this location is a mixture of government, cultural resources, entertainment, commercial
and residential, with primarily residential uses east of South Union Street. Winooski Street creates
somewhat of a physical and psychological barrier between this area and the Church Street area to the
west.
4.8.3

Station function

This station will directly serve the rich variety and concentration of urban land uses in the area.
4.9

WILLARD STREET

Station Summarv
Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.9.1

Trunk
Not Applicable
College Street at Willard Street, Burlington
Dual Side Platforms
Double

Station siting

The double track side platforms will be aligned in the middle of College, at the comer, immediately west
of Willard Street.
4.9.2

Area land use

Land use at this site is a mixture of residential and institutional, including numerous fraternity
residences associated with the University of Vermont.
4.9.3

Station function

This station was originally left out of the plans due to concern with grades, but added at the advisory
committee's request to serve the residential and fraternity areas between Union and Prospect Streets,
with grade modifications to be made on College Street to make it possible.
4.10

PROSPECT STREET

Station Summarv
Branch:
Alignment Option:
Location:
Type:
Track Configuration:

Trunk
Green
College Street at Prospect Street, Burlington
Dual Side Platforms
Double

Burlington Area Tri-Center Transit Study
Section 4 - LRT Alternative Station Site Descriptions
10/24/95
#22750

4.10.1

Station siting

The double track side platforms will be aligned mid-block on College immediately west of Prospect
Street.

4.10.2

Area land use

This area includes the west end of the University of Vermont (UVM) campus, together with the
residential and fraternity uses to the west of Prospect between Maple and College. East of Prospect is
the University Green.
4.10.3

Station function

The station will serve the west end of UVM, especially Waterman Hall, as well as the residents and
fraternities to the south and west of Prospect.

4.11

UHC

Station Summary
Branch:
Alignment Option:
Location:
Type:
Track Configuration:

4.11.1

Trunk
Green
Prospect Street at UHC, Burlington
Single Side Platform
Single

Station siting

The single track platform is within the University Green along the east side of Prospect near Pearl,
nearly opposite the driveway accessing the entrance to UHC, which is a short walk from the station.

4.11.2

Area land use

This area includes institutional and residential uses, and the University Green within which the station
is sited.
4.11.3

Station function

The station will serve the University Health Center (UHC) which will be a major traffic generator. It
will also serve the UVM buildings on northern part of the Green, and it is close enough to Pearl Street
to serve the residential areas to the north of Pearl and west of Prospect.
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Station Summaw

Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.12.1

Trunk
Tunnel
Waterman Hall, University of Vermont, Burlington
Dual Side Platforms
Double

Station siting

The double track side platforms would be within a retaining wall cut, at the point of the existing border
between the Waterman parking lot and the UHC parking lot, just prior to where the alignment enters
the proposed tunnel under Prospect Street and the University Green. Engineering challenges need
resolution before the exact siting of this station is finalized.
4.12.2

Area land use

This area includes the west end of the University of Vermont (WM) campus, together with the
residential and fraternity uses to the west of Prospect. East of Prospect is the University Green.
4.12.3

Station function

This station would replace both the Prospect Street and UHC stations in the Green alignment option.
It will serve the University Health Center (UHC) and the west end of UVM, especially Waterman Hall,
as well as the residents and fraternities to the south and west of Prospect.
4.13

MEDICAL CENTER DRIVE

Station Summarv

Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.13.1

Trunk
Green
Colchester Avenue west of Medical Center Drive,
Burlington
Island Platform
Double

Station siting

The island platform will be aligned along the south side of Colchester Avenue directly in front of the
Fleming Museum's former front door (the new museum entrance is in the rear, facing the UVM
campus).
4.13.2

Area land use

The area includes cultural and institutional uses to the south, and residential uses to the north.
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4.13.3

Station function

This is the last station on the common "trunk line", which is shared by the two routes and thus enjoys
their combined service frequency with five minute headways. It was originally the only Medical Center
station, and because of its higher service frequency it will still be used by Medical Center riders who
don't want to wait for a South Burlington car. It will also serve the residential areas to the north, the
Fleming Museum, and the northern end of the University campus.
As the last trunk line station, it will also provide Trinity College (which is within a quarter of a mile
down Colchester Avenue) with access to South Burlington and U-Mall-as well as providing the
northern UVM campus with access to Winooski.
4.14

MEDICAL CENTER

Station Summary

Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.14.1

South Burlington
Green
UVM campus, Burlington
Dual Side Platforms
Double

Station siting

The double track side platform station is sited within the UVM campus on Medical Center Drive
adjacent to the Medical Center front entrance.
4.14.2

Area land use

This area is exclusively institutional.
4.14.3

Station function

This station will serve those Medical Center, Fleming Museum, and UVM riders who would prefer a
longer wait over a longer walk to the Medical Center Drive Station on Colchester Avenue. This station
was added after it became clear that the last "trunk line" station had to be located too far from the
Medical Center for engineering reasons.
4.15

MEDICAL CENTER

Station Summary

Branch:
ALignment Option:
Location:
Type:
Track Configuration:

Trunk
Tunnel
UVM campus, Burlington
Dual Side Platforms
Double
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4.15.1

Station siting

The double track side platform station is sited within the UVM campus on the green south of the
Fleming Museum, near the Medical Center front entrance.
4.15.2

Area land use

This area is exclusively institutional.
4.15.3

Station function

This is the last station on the common "trunk line" in the Tunnel option, which is shared by the two
routes and thus enjoys their combined service frequency with five minute headways. This station will
serve the Medical Center, Fleming Museum, and the northern section of the UVM campus.
4.16

UVM CENTER CAMPUS

Station Summarv

Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.16.1

South Burlington
Not Applicable
UVM campus, Burlington
Dual Side Platforms
Double

Station siting

The double track side platforms are sited within the lawn between Willis and Rowell Halls, east of the
Bailey Howe Library and northeast of the new Student Center.
4.16.2

Area land use

This area is exclusively institutional, with the new UVM Student Center, Library, and other major
university buildings surrounding the station.
4.16.3

Station function

This station would directly serve the major University traffic generators described above. Transfers
could also be made to and from the CATS On-Campus Route at a new bus stop at the beginning of its
loop.
4.17

WATER TOWER

Station Summary

Branch:
Alignment Option:
Location:
Type:
Track Configuration:

South Burlington
Not Applicable
UVM campus, Burlington
Single Side Platform
Single
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4.17.1

Station siting

The single track platform is located at the north end of Carrigan Drive adjacent to the Water Tower, with
an adjacent stop on the CATS On-Campus Route.
4.17.2

Area land use

This area is mostly parking for UVM faculty, staff, graduate students and visitors, but includes Stafford
Hall, Hills Greenhouses, and the Agriculture Engineering Building.
4.17.3

Station function

Unofficial park and ride for UVM faculty, staff, graduate students and visitors using the adjacent lots,
as well as a transfer point between LRT and new stops on the existing CATS On-Campus and Commuter
Routes. The station will also provide direct access to the nearby buildings, and will intercept students
walking from the dorms south of Williston Road.
4.18

SHERATON CONFERENCE CENTER

Station Summaq

Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.18.1

South Burlington
Not Applicable
Sheraton Conference Center rear parking lot, South
Burlington
Dual Side Platforms
Double

Station siting

The double track side platform station will sit at the northeast comer of the entrance to the rear Sheraton
parking lot. It will be linked by a 100' covered walkway to the proposed parking structure, and another
walkway will provide a 350' surface link to the recently constructed Conference Center entrance off the
parking lot. The station will also be within a quarter mile of the furthest car in the CATMA park and
ride.
4.18.2

Area land use

This station is in the midst of a natural area owned by the University that has recently been developed
by the Sheraton Conference Center for additional facilities and parking under a lease arrangement. To
the north is the CATMA park and ride lot.
4.18.3

Station function

This will serve as one of two park and ride facilities on the LRT, with the other being Lakeside Avenue.
The facility will involve structured parking constructed beneath the existing surface lot at the rear of the
Sheraton. It is envisioned that this could be accessed by a new southbound off-ramp from 1-89.

This station win also provide direct access to the Sheraton, which is the largest conference center in the
region.
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4.19

STAPLES PLAZA

Station Summary

Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.19.1

South Burlington
Not Applicable
Staples Plaza, South Burlington
Dual Side Platforms
Double

Station siting

The double track side platforms would be on the western boundary of the site, with crosswalks leading
to the Staples Plaza arcade.
4.19.2

Area land use

This area is solidly commercial, with a gas station immediately to the north and a major shopping center
immediately to the south.
4.19.3

Station function

This station would serve the Staples Plaza shopping center, as well as potential redevelopment to the
west and in the area currently occupied by the Tennis Club.
4.20

NEW DEVELOPMENT

Station Summarv

Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.20.1

South Burlington
Not Applicable
New development site behind Staples Plaza, South
Burlington
Dual Side Platforms
Double

Station siting

The exact location of the double track side platforms will be determined upon development of the site.
4.20.2

Area land use

The area is currently open field, and development is hampered by lack of roadway access agreements.
However, the site is regarded by South Burlington as a prime developable site.
4.20.3

Station function

A station is included here for incorporation into development when it occurs.
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4.21

UNIVERSITY MALL

Station Summarv
Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.21.1

South Burlington
Not Applicable
University Mall, South Burlington
Dual Side Platforms
Double

Station siting

The double track side platform station site was worked out with the management of the University Mall.
While alternative alignments which penetrated the mall and allowed a station directly within (or above)
the public spaces, the find site was selected to avoid disrupting existing traffic flows, remaining north
of a new addition planned to accommodate a new anchor tenant. The station will be at the far northern
edge of the existing parking lot, with a crosswalk providing access to the entrance of the proposed new
addition.
4.21.2

Area land use

Immediately to the north of the site is a large chain hotel, and to the south is a regional shopping mall.
An interstate highway blocks access from the west, and a major north south arterial runs to the right,
with commercial development beyond.
4.21.3

Station function

This will be a major station serving the University Mall. A bus route currently serving the Mall and
continuing on to Burlington will terminate here, with passengers transferring to the LRT.
4.22

DORSET

Station Summarv
Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.22.1

South Burlington
Not Applicable
Dorset Street south of Williston Road, South Burlington
Single Side Platform
Single

Station siting

The single platform is on the east side of Dorset street in an area currently used for parking about 300'
south of Williston Road.
4.22.2

Area land use

This is a purely commercial area, with retail and hotel to the north and east, hotel to the west and retail
to the south.
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4.22.3

Station function

This station, which is the first stop on the South Burlington single track loop, will serve as the "alighting
stop" for riders from Burlington and the Hill Institutions (UVM, UHC, the Medical Center, Trinity
College) headed to the various commercial establishments along the east side of Dorset Street. These
riders would use the Dorset and Corporate station as their "boarding station" for the return trip, to
avoid going a l l the way around the loop. It will also serve as both the boarding and alighting station
for the Holiday Inn to the north.
4.23

MARY STREET

Station Summarv

Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.23.1

South Burlington
Not Applicable
Williston Road at Mary Street, South Burlington
Single Side Platform
Single

Station siting

The single track platform is sited on the south side of Williston Road between Mary Street and a
proposed jug-handle shown in the South Burlington City Center Plan immediately to the west.
4.23.2

Area land use

Mary Street itself is a residential enclave in an otherwise heavily commercial district along both sides
of Williston Road.
4.23.3

Station function

This is the second station on the loop and will provide direct access to the Rarnada Inn, and to the
EconoLodge via a crosswalk at the driveway traffic light, as well as to the various commercial
enterprises along Williston Road.
4.24

MIDAS ROAD

Station Summarv

Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.24.1

South Burlington
Not Applicable
Midas Road at Williston Road, South Burlington
Single Side Platform
Single

Station siting

The single platform is shown generically, since re-alignment will take place in connection with the City
Center, on Midas Road south of the alignment's curve from Williston Road.
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4.24.2

Area land use

This area is a continuation of the Williston Road commercial strip and includes a shopping center to the
east, with some residential uses to the north. Midas Road accesses the South Burlington City Center
project on the city plans.
4.24.3

Station function

This is the third station on the loop and represents the easternmost point on the line. In that sense it
represents the terminal station on the South Burlington Line, but cars will pause only briefly here in
order to minimize the travel time of riders who boarded at the first two stations on the loop. It will
directly serve the Comfort Inn and the adjoining shopping center, as well as the residential areas north
of Williston Road.
4.25

SOUTH BURLINGTON CITY CENTER

Station Summarv

Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.25.1

South Burlington
Not Applicable
Corporate Way, South Burlington
Single Side Platform
Single

Station siting

The single platform is shown generically on Corporate Way in the heart of the proposed South
Burlington City Center.
4.25.2

Area land use

This area is currently open fields and woodland, but is planned to become the South Burlington City
Center when fully developed.
4.25.3

Station function

This station will be in the heart of a major destination when the South Burlington City Center has
reached maturity.
4.26

DORSETICORPORATE WAY

Station Summary

Branch:
Alignment Option:
Location:
Type:
Track Configuration:

South Burlington
Not Applicable
Dorset Street at Corporate Way, South Burlington
Single Side Platform
Single
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4.26.1

Station siting

A single track platform will be located within the sidewalk area on the east side of Dorset Street just
north of the alignment curve leading from Corporate Way.

4.26.2

Area land use

This is a major retail and commercial area, with a shopping center and school to the north; and
miscellaneous retail and commercial to the south. To the west across Dorset Street is the University
Mall, which will have its own station.

4.26.3

Station function

This is the last station on the South Burlington loop, and will serve as the "boarding stop" for riders
headed to Burlington and the Hill Institutions from the various commercial establishments along the east
side of Dorset Street. These riders would use the Dorset and Williston station as their "alighting station"
for the return trip, to avoid going all the way around the loop.

4.27

TRINITY COLLEGE

Station Summary
Branch:
Alignment Option:
Location:
Type:
Track Configuration:

4.27.1

Winooski
Not Applicable
Colchester Avenue at East Avenue, Burlington
Island Platform
Double

Station siting

The double track platform will be of the center island configuration, sited on the southwest comer of
East Avenue and Colchester and tied into a crosswalk at the existing East Avenue traffic signal to
provide access from Trinity College across Colchester Avenue.

4.27.2

Area land use

The area is a mix of institutional, with Trinity College to the north and the State Health Department
offices adjacent to the station, and residential to the east and south.

4.27.3

Station function

This will be the primary station serving Trinity College, with the main section of the campus directly
across Colchester Avenue. The station will also directly serve the residential neighborhoods along
Colchester across East Avenue.
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4.28

CENTENNIAL FIELD

Station Summarv
Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.28.1

Winooski
Not Applicable
Colchester Avenue at Centennial Field, Burlington
Single Side Platform
Single

Station siting

The single track platform will be located within one of the two curb cuts serving the existing gravel
entrance loop at Centennial Field. The remaining curb cut would be widened to accommodate both the
entrance and exit lanes of the loop.
4.28.2

Area land use

This area is primarily residential, but Centennial Field, a major sports facility, is immediately to the
Southwest, with the entrance located at the station site. In addition, the eastern part of the Trinity
College campus on the other side of Colchester Avenue is slightly closer to this station than to the
Trinity College station.
4.28.3

Station function

The station directly serves Centennial Field, and will also serve the eastern part of Trinity College for
students and staff going to and from Winooski.
4.29

CHACE MILL

Station Summarv
Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.29.1

Winooski
Not Applicable
Colchester Avenue at Barrett Street, Burlington
Single Side Platform
Single

Station siting

The single track platform will abut directly against the front of one of three commercial buildings on
the east side of Colchester between Barrett and Mill Streets. The platform will incorporate the sidewalk,
which will ramp up to platform height at either end.
4.29.2

Area land use

This is a small residential community, with a renovated Mill building on the river housing various office,
commercial and artistic enterprises. There is some additional commercial activity in the immediate
vicinity of the station.
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4.29.3

Station function

This station will provide direct service to the Chace Mill complex, and to the surrounding residential
neighborhood.
4.30

WINOOSKI TRANSPORTATION CENTER

Station Summarv
Branch:
Alignment Option:
Location:
Type:
Track Configuration:
4.30.1

Winooski
Not Applicable
Main Street at East Allen Street, Winooskj
Dual Side Platforms
Double

Station siting

The double track side platform station is at the proposed location of a Winooski Transportation Center,
which is planned to be linked to the existing urban core to the west by an adjoining pedestrian bridge
and to the north by signalized crosswalks. Pedestrian linkage to Champlain Mill would be provided
as well.
4.30.2

Area land use

This station is at the heart of an old urban commercial center. A large block of landscaped parking
created as part of 1960's urban renewal currently extends south and east from the station site, with a
bank currently located immediately to the south. The old urban fabric remains across East Allen Street
to the north and Main Street to the west. Further to the south across East Canal Street lies the
Champlain Mill complex of stores, artist studios and offices. An existing CCTA bus station is located
at the northeast comer of Main and Canal, at which two major bus routes come together and interchange
passengers in a timed transfer arrangement.
The City has plans to gradually develop the large parking block. One of the uses envisioned is a
transportation center at the northwest comer of the site, where the LRT station is planned.
4.30.3

Station function

This station will directly serve the commercial, professional and residential uses in the downtown core
of Winooski, including the Champlain Mill. It will also replace the existing CCTA bus transfer station
and allow for transfers between LRT and bus. One of the two bus routes currently continuing on to
Burlington after the timed transfer will be truncated at this point, but the timed transfer arrangement
between the two routes will be preserved and incorporated into the LRT schedule.
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SECTION 5 - TSM ALTERNATIVE TRANSIT CENTER SITE DESCRIPTIONS
The existing CCTA transit center on Cherry Street at Church Street serves downtown Burlington. That
location, or a change to a College Street location, is assumed to continue to serve as the downtown
transit center.
The privately-owned Lockheed-Martin parking lot at Lakeside Avenue is a logical intercept point for
travelers coming from the south. This existing parking lot is large and greatly underused. It is assumed
that an agreement for partial or joint use of the lot by users of the transit system would be accomplished.
Parties to such an agreement might include the transit system operator, the city of Burlington, and
Martin-Lockheed.

A transit center is also proposed at the existing CATMA lot behind the Sheraton Conference Center in
South Burlington. Under the busway option, a new parking structure, proposed to be built to serve
University/Medical Center needs, would include a number of spaces for transit users. The number of
spaces assumed will be based on ridership and usage estimates, when available.
The Champlain Mill transit center would continue to offer transfers. Limited park and ride space might
be available after retail needs are met, but would have to be arranged with Mill management. The
University Mall also offers the opportunity to link connecting bus routes. However, like the Cherry
Street and Champlain Mill transit centers, no dedicated park and ride space is anticipated because of
retail needs.
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SECTION 6 - HOV ALTERNATIVE TRANSIT CENTER SITE DESCRIPTIONS
The HOV alternative is operationally different from the other alternatives, in that it encourages and seeks
to improve the in-traffic travel time for buses and carpools.
This alternative assumes two park and ride facilities: the existing CATMA (surface) commuter parking
lot, and the Lakeside Avenue facility. These lots are envisioned as auto intercept lots where auto drivers
can park and either share a vehicle using the HOV lanes or board a bus for the remaining journey into
Burlington. Both sites would offer a passenger waiting shelter and other amenities.

Buses completing their routes in the HOV lanes would continue to hub at the Cherry Street transit center
or a relocated downtown transit center. Bus service for current routes would also continue to be
available at Champlain Mill and University Mall.
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SECTION 7 - CONCLUSIONS
The proposed stations for the LRT alternative have been designed and located to provide ease of access
to the LRT system. The stations are located to serve a variety of functions and land uses-serving most
major trip generators and attractors in the Tri-Center study area. The generic, conceptual station design
fit in with the region's existing landscape and can be modified to fit various site requirements while still
retaining the "system identity". The mix of stations throughout the urban/suburban alignment will
draw a variety of access modes including automobile, feeder bus and pedestrian.
The LRT station planning process has been thorough and has included the region's public and
governmental representation. Input received from those sources has been significant to the station
planning process. The next steps in station planning include resolution of remaining alignment and
engineering issues and an investigation of site-specific station modifications.
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Appendix No. 1
Station Meeting Memorandum
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1515 Broad Street
Bloomfield, NJ 07003

DATE:

July 5, 1995

TIME:

6:23 PM

TO:

Stephanie Eiler

PHONE:

812-373-6338

BRW

FAX: .

612-370-1378

PHONE:
FAX:

291-893-6000
201-893-3131

.

FROM:

Davis Dure
LSTS

RE:

Meetings with local leaders on station and alignment footprints

Cc:

R. Siegel, D. Hyman, M. McArdle

Number of pages: 4 text plus 1attachment
As you requested as part of our early work on Task 6, Deborah Hyman of our architectural
staff and I have met with the following people to nail down station and alignment footprints:
Bob Penniman, representing CATMA and the Hill institutions, Eugene Cenci representing the
Sheraton, Scott Johnstone, Director of Burlington Public Works, Joe Weith representing South
Burlington, Doug Scott representing Winooski, Greg Birdsall, General Manager of U-Mall, and
Mark Eldridge, Director of Planning for the City of Burlington. The following is a concise
documentation of the opinions expressed and the conclusions reached at each meeting:
Bob Penr~iman& Eugene Cenci (joint meeting): Gene Cenci felt that LRT should be on the
north side of the Sheraton access road (which becomes "Centennial Driveneast of the
Sheraton property) to avoid the multitude of curb cuts accessing the front entrance and
various parking areas, but can shift south after it passes east of the final curb cut (which
accesses the rear parking lot). He felt the best place for a station was just beyond that last
driveway entrance. Bob felt that location could also serve a new structured parking facility
built into the hillside on the south side of the ravine underneath the existing surface lot.
Such a facility could serve as a regional park and ride accessible from a new off ramp
coming up the ravine from 1-89. The ravine separates the Sheraton parking lot from the
CATMA park and ride, and is not part of the "natural area", which is north of the park and
ride. The university has its eyes on the CATMA lot as a potential building site down the
road. Bob pointed out that a parking structure of the size he feels this site could
accommodate has the potential not only to replace theCATMA lot and accommodate
.
regional park and ride demand, but also to replace spaces lost to the LRT on the UVM
campus, and conceivably some portion of the spaces lost downtown.
2. Bob Penniman (alone after the joint meeting): He explained how the third eastbound lane
on Williston Road that was never acquired by the AOT would permit the necessary exiting
capacity from the Sheraton access road, and might be the key to achieving LRT crossing
time without sacrificing capacity on Williston Road. We then rode with Bob in his car from
the Sheraton north and west along the LRT alignment. After passing the CATMA park and
ride, Centennial Drive crosses a ravine on a narrow fill, on the south of which is a
stormwater retention pond, and to the north the ravine falls away towards the natural area.
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LRT would logically operate in the street across this fill to avoid widening it, but the traffic
from a new off ramp heading towards the university and bypassing Williston Road could
make street operation less desirable. This may then require a short single track section if a
new LRT lane is required. Bob felt that a station was not necessary at the new faculty
housing development off Centenial Drive just south of East Avenue, but agreed that if the
CATMA route currently serving a stop at the site were replaced by LRT, a replacement LRT
station would probably be necessary there. The LRT alignment should be on the north
side of Centennial Drivelcarrigan Drive, with a station at the northwest comer of Beaumont
and Carrigan serving a transfer point with CATS buses as well as foot traffic from the
dorms south of Williston Road. Carrigan Drive will be realigned at East Avenue to line up
with Centennial Drive, and will also be realigned at Beaumont to provide a right angle
intersection with the new extension up from Williston Road (both realignments are to be
completed as part of the Main Street Project). The alignment would then curve onto a
grassy boulevard on the east side of a CATS drive. It would share the drive in mixed traffic
around a constricted tum, and then cross a green, where the principal UVM station would
be located. After crossing the green it would hug the east side of the "shoebox" dorms
prior to reaching a Medical Center station at the junction with the Winooski Line, whose
footprint was established on the 100 scale maps as being as close to the Medical Center
as possible while still allowing the Winooski line room to continue down Colchester
Avenue.
3. Scott Johnstone: Scott would like to see LRT in the center of College street, with College
Street converted to a pedestrian mall west of Union Street and only local traffic east,
operating over the track so that no additional lanes are required. His desire is to eliminate
the auto shortcut that College now provides, and his vision is a pedestrian only extension
of the Church Street Marketplace west on College, pulling people down to the waterfront
from the Marketplace. 'The lost parking should be made up with structured parking. He
feels that the Battery Street station should be at Champlain to serve a potential city
addition to the Radisson parking garage, with the second station west of Church Street
(Pinelst. Paul) being built at a future date, since at this point he feels that nothing is going
on on the lower (westem) end of College. He felt that the Union Street stop should be midblock between Winooski and Union to serve significant traffic generators in that immediate
area, and that if possible therefore the Willard Steet stop should be on the west side of the
intersection. In keeping with this pattern of moving the upper College Street stations west,
and his desire to make College unfriendly to auto traffic we suggested that the station on
Prospect at College be put around the comer on College instead of Prospect, and he
agreed, since it would also have less impact on the Green. Looking at the alignment on
Colchester, Scott commented that the section past the cemetery would be very difficult,
with a retaining wall necessary even for a single track. At the East Avenue station, he
suggested that a supplemental pedestrian signal be provided west of the East Avenue
intersection to serve Trinity College.

4. Joe Weith: At the beginning to the meeting Joe showed us a letter from Bill Cimonetti
which, in addition to documenting his comments at the Steering Committee regarding the
additional station at the comer of Williston and Dorset and his desire for a poll, contained a
'
strorlgly worded opposition to a park-and-ride behind the Sheraton. This, to my
knowledge, he did not address at the meeting. I have attached the letter as page 5 of this
fax. I will continue to show a park-and-ride behind the Sheraton unless I get direction
otherwise from you, Stephanie. For his part, Joe was primarily interested in ensuring that
the alignment meshed with his proposed City Center scheme between Corporate Way and
Midas Road. He provided us with a copy of his plans which we will incorporate into the
station area plans for the City Center Station. Joe also suggested an additional station just
after the LRT crosses the freeway, along the rear wall of the mall where there currently is
an entrance. He mentioned the possibility of a new addition to the mall on the north side
which the LRT could either go through or to the north of. He suggested that the station we
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currently show as the mall station be located on the other side of Dorset Street to serve all
the development on Dorset itself.
5. Doug Scott: Doug's first comment was, "just build the damn thing and then tell me about
it", expressing his appreciation of LRT's importance to Winooski, and recognizing its
potential to serve as the defining element rather than having to fit in to a predefined plan.
He was nonetheless quite happy to show us his plans for the downtown "urban renewal"
area bounded by the Champlain Mill, Main Street and Allen Street (Route 15) and the
natural area to the east. In spite of the plans being quite detailed in their second phase, he
urged us to align the LRT however it made the most sense from an engineering point of
view, and things would get built around it. The principal station location would be at a new
intermodal facility near the southeast comer of Main and Allen Streets, with the extension
to a commuter rail station crossing Allen east of Main to access the railroad at grade. He
identified where he thought the commuter station should be. Doug's goal for the LRT is to
bring people, especially students and tourists, into Winooski from Burlington to shop and
play on the waterfront, so in his view the section connecting to commuter rail isn't as
important. Doug indicated that the Winooski Bridge will have only a ten year life even after
its current repaving, so we should assume LRT could be a part of a new bridge, not
necessarily on a separate bridge.
6. Greg Birdsall: Greg took an open but conservative approach. The alignment we have
been showing is complicated by the intention of U-Mall to expand northward into the
recently cleared parking area, with a fourth "anchor" store. The possibility of the LRT going
within the extended mall on an alignment adjacent to the existing north wall is complicated
by the fact that the new anchor tenant will penetrate the existing wall, displacing some
current small stores, and have its entrance on the existing hallway. The JC Penney store
was added to the Mall several years ago with a similar interface. This means that there
would be no "public" area in this location to accept an LRT station or to accommodate an
alignment. We discussed various other potential LRT interfaces with the U-Mall, given that
LRT requires an easement through the Mall property at some location. 'The extreme south
end of the main mall complex was considered, but the approach from 1-89 would be difficult
if not impossible due to the land uses on the other side at that location. The need for the
LRT to ramp down (descend to grade level on fill or structure) from the elevated freeway
crossing also complicates this location, and indeed every location, and we assumed that
the LRT would have to remain elevated above the south wall with a second story station,
and then ramp down in the parking lot to the east. A mid-mall location, also with the LRT
on the second floor and ramping down in the parking lot, was also considered with interest
on Greg's part, but he ended up strongly preferring an alignment at the extreme northern
border of his property, where the ramp and station would not interfere with vehicular
circulation, pedestrian access, or sight lines. While such an alignment will require a slightly
longer span across the freeway to clear the exit ramp, it would still be less elevated
structure than that required for the other alternatives. The alignment would then continue
straight across Dorset Street north of the Chittenden Bank, where it would split into the
one-way loop.

7. Mark Eldridge: We showed Mark what we had arrived at with Scott. Mark expressed
skepticism that making College Street a pedestrian mall west of Union or Church would
ever fly, and strongly urged us to operate LRT in mixed traffic on College, with the same
street-center-alignment we had arrived at with Scott. This would allow the flexibility, at any
time and in any sequence, to close sections or lanes of College to auto traffic as needed to
preserve LRT operations or create the pedestrian environment Scott had urged. Closing
could involve one or both directions of any given block, using simple "do not enter" signs or
adding auto-hostile paving. LRT would remain in the center of the street under any
scenario, aligned in the existing traffic lanes, with side platforms coming out from the curb
at stations. Mark feels that the mere addition of LRT will discourage through auto traffic on
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College and obviate the need to ban it altogether. He also feels that parking could remain
at curbside except where the station platforms come out to meet the track lanes. He urged
that some sort of wind protection be provided at the stations, possibly in the form of a
shelter at one end to each platform. With regard to station locations, Mark had four
comments: 1) If the southem alignment is added to the west end of the line, the
waterfront station may need to be relocated so that LRT can proceed south on Battery. 2)
'The stop at the north end of the UVM Green should be relocated to the front door of the
UHC. Since his motivation is to capture the full ridership potential of the UHC, and since
our original motivation in locating the station where we did was to capture ridership from
the neighborhoods to the north, I suggested that we would consult with our ridership
people on the team prior to locating that station, to see which location would likely perform
best in their model in terms of total ridership for that station. 3) Mark also wanted the
Sheraton stop closer to the entrance. I explained that we will show the Centennial Drive
station incorporated into the proposed park-and-ride structure, which could also be
connected underground from a lower parking level to the Sheraton. To loop the alignment
away from Centennial Drive across the ravine to bring it closer to the Sheraton would add a
cost penalty without necessarily improving its projected ridership, which is what we want to
optimize at this stage. As the project gets closer to construction the alignment could be
shifted in concert with the design of the park-and-ride. 4) Mark asked about the feasibility
of a "flag stop" on Chase Street in addition to the one at Chace Mill.
Finally, Mark
reminded us that the Green is on the historic register, and suggested that the historic
preservation effort include a deed search to identify potential deed restrictions to the
Green. I pointed out that the LRT will be within the legal right of way of Prospect Street,
upon which the Green encroaches.
8. You are already aware of my meeting with Melinda Moulton, at which agreement was
reached in principle that she would be willing to lease whatever space was necessary to
accommodate or permit the accommodation of LRT in the northwest comer of her property.

I have since spoken again to Joe Weith, to describe the changes that emerged from our
meeting with Greg Birdsall, plus some additional changes resulting from further field
inspection. These changes include operating on the SOUTH side of Williston Road and the
east side of Dorset to avoid what appears to be an impossible situation at the Dorset Street
intersection. 'The station on Williston at the comer of Dorset becomes a dual platform
inbound/outbound station on Dorset street north and south of where the alignment crosses
Dorset from U-mall. This will not only serve the Holiday Inn but the 100 Dorset Street property
as well, and provide the advantage of being able to get off the trolley at roughly the same
location as boarding instead of having to go all the way around the loop. This also provides
the Dorset Street station that Joe was asking for without actually adding another station.
Howard Johnson's will be served by the U-mall station, which abuts the Ho-Jo's property. Joe
agreed to these changes.

Page 4

BURLINGTON AREA TRI-CENTER TRANSIT STUDY
STEERING COMMITTEE MEETING NOTES
JUNE 22,1995
CHITTENDEN REGIONAL PLANNING OFFICE, ESSEX JUNCTION, VERMONT

Attendees:

.

Bill Bruzzese, VAOT
Fred Kenney, Sen. Leahy Aide
Peter Clavelle, Burlington Mayor
Art Hogan, CCRPC
Mike Oman,CCRF'C
Stephanie Eiler, BRW
Davis Dure, LSTS

Dick Bowen, VAOT
Bob Penniman, CATMA
Doug Scott, WCDC
Bill Cimonetti, So. Burlington
Richard Watts, VAOT
Diane Meyerhoff, CCRPC

CALL TO ORDER AND APPROVAL OF MEETING NOTES

1.

Bill Bruzzese, Director of Rail, Air, and Public Transportation, Gsurned the duties of the
chairman in the absence of Secretary Garahan. Mr. Bruzzese called the meeting to order
at 1:10p.m. and asked for a motion to approve the minutes from the previous meeting.
MOTION by D. Bowen, seconded by D. Scott, to approve the minutes as written.
VOTING: unanimous; motion carried.
2.

.

UPDATE ON COMMUNITY OUTREACH

Richard Watts gave a summary of the total outreach for the project in the last three
months. Mr. Watts explained the three-part strategy which includes contacting existing
groups and meeting with key individuals in the area, informing them of the project and
eliciting input, adding names to the mailing list, and continuing the effort to be
mentioned in newsletters, newspapers, campus newsletters, and so on. There is a
brochure and cover letter on the project to be mailed to the 400+ names on the mailing
list. Names on the mailing list include public works departments, environmental groups,
neighborhood planning groups, parking and transportation councils, chambers of
commerce, individuals, and others.
Doug Scott suggested meeting with the merchants at the Champlain Mill in Winooski at
their regular morning meeting.
Bill Cimonetti asked if the consultants have considered doing a modest sized, but
scientifically designed public opinion poll. Stephanie Eiler noted conducting an opinion
poll is not part of this particular study, but agreed the suggestion to do a carefully
designed, statistically accurate study is a good one and is done by many cities.

B. Cimonetti felt the outreach being done is good, but is not reaching the public and not
deriving public opinion. Mr. Watts stated the outreach effort is gathering input.
Mr. Cimonetti said the project committees must not be getting the feedback on this.

B. Cimonetti reiterated an opinion poll would be the appropriate way to see what people
are thinking.
S. Eiler reported generally there is interest and appreciation for hearing about the project

and general interest in being put on the mailing list. Ms. Eiler noted local business
people including Bobby Miller are interested in being put on the mailing list and
receiving materials.

Bill Bruzzese confirmed it is a good suggestion to gather the kinds of comments and
feedback being received, and the Agency of Transportation will look into a scientific poll
sooner or later, perhaps sooner.
Mayor Clavelle stated there is a fair amount of misinformation and lack of information
about the project. The public needs to be informed. An opinion poll is not needed at
this time, said Mayor Clavelle, but would be good down the line when the choices on the
options are made.
S. Eiler suggested this may be a good point to take stock and see if it is appropriate to
refocus the public outreach effort., and to see if there is a way to do the outreach better.
B. Cirnonetti stated the outreach effort perhaps is being done very well, though Mayor
Clavelle indicated it is not. R. Watts clarified the outreach effort is aimed at those people
who would be most interested in the project.
Bill Bruzzese asked when it is time to host general public meetings on the project.
S. Eiler stated there have been two such meetings to date, and one more is scheduled in
the Fall. It is the consultants' sense the information dissemination and the level of
knowledge of the project by the public is 100% better than three or four months ago.
With Mr. Watts on the team as a locally based outreach person, an excellent job has been
done to identify people who need to be contacted. Ms. Eiler noted video taping of every
round of meetings is being done by Channel 17, and the mailing list continues to grow.
Bob Penniman stated in the summertime people are on vacation, but there is a ton of
work being done by the consultants and lot of product to come out at the end of the
summer. It may be the time now to rethink how to use this time to get people up to
speed before the presentation in the Fall, so as to get "more bang for the buck.
Mr. Penniman agreed there has to be some polling of public opinion at some point, but
the question is when and how well informed is the public.
Dick Bowen mentioned the information package that is being put together for
distribution will help.
S. Eiler suggested doing an opinion poll in the Fall when all the information on the
alternatives is in. The Agency of Transportation would especially want to know public
opinion on the locally preferred alternative, stated Ms. Eiler.
B. Cimonetti suggested a solicitation of feedback could be included in the mailing that
is being prepared.

P. Clavelle stated the "fuzziness" around the projed continues while there are still three
options. Mayor Clavelle suggested soliciting general public input when a decision has

been made on one alternative. The public wants to know the preferred alternative and
who will pay for it, stated Mayor Clavelle and the Steering Committee will inform the
public of the choice and then solicit public input.
Mayor Clavelle asked if there will be any federal money available, and, if so, this should
be taken into account now. In the Fall, there will be refocusing on the issues, more
information on the preferred alternative, and a better understanding of finances, said
P. Clavelle, then broader public opinion should be sought. There are too many
unknowns to solicit public opinion today, opined Mayor Clavelle.
S. Eiler pointed out the people who attend the meetings have a sincere concern and
interest in all the alternatives. Mayor Clavelle rebutted that special interest people are
participants now. The general public is not at all focused or even aware of the project.
A mass media campaign is needed, stated P. Clavelle.
Richard Watts agreed, noting the focus began with those people who are most interested.
Mr. Watts also agreed the committees should receive some of the more specific feedback
gathered from the public meetings. Mr. Watts stated there is skeptism by the public of
the cost of the LRT and the scale of the community, but there is the understanding that
something needs to be done in the future to move people because the roads can not
continue to be expanded.
Bill Cirnonetti stated it is never too early to ask the public what it thinks.
Bill Bruzzese suggested planning a strategy for how to do a survey and public
information segment in the Fall.
3.

UPDATE ON CAC AND TAC MEETINGS

S. Eiler noted the minutes from the 6/8/95 TAC meeting are available and contain the
recommendations made by the TAC regarding modification of the TSM and HOV
alternatives.
Regarding TSM, Ms. Eiler reported the CAC and TAC wanted to serve the Union Station
multimodal terminal. The CAC asked that a tunnel concept through the area behind
Waterman to the first row of University buildings be considered. The TAC did not
support this tunnel because it is not a low cost item (cost of tunnel is estimated at $4
million).
Both committees wanted to make the Medical Center/So. Burlington route by the
Sheraton permanent and to keep the cross over to Staples Plaza and over the 1-89 new
s be a sub-alternate). Ms. Eiler reviewed a slide
bridge as an exclusive busway ( ~would
showing the TSM alternative if the recommendations of the TAC and CAC were
incorporated.
B. Cimonetti asked about the crossing of Williston Rd. Ms. Eiler replied the crossing was
always assumed to be at grade with signal work. Ms. Eiler added the crossing will be
part of the analysis of the TSM alternative. Mr. Cimonetti stressed the need for the TAC
to take a serious look at the grade crossing because this has never been favored by
So. Burlington.

S. Eiler asked if no aossing at this point would be preferred. Mr. Cimonetti replied
So. ~urlin'gtonwould like to know how the consultants intend to cross Williston Rd.
B. Cimonetti was disappointed "at grade" was the only consideration made.
Bob Penniman clarified the crossing is for the TSM alternative. B. Cimonetti pointed out
the consultants are introducing a new mode of traffic into an area (Centennial Way across
Williston Rd..). Mr. Cimonetti mentioned a court case relating to taking of property for
a roadway. B. Penniman agreed the area is known as a 'hot spot", adding the litigation
was related to the missing turn lane by Staples Plaza. The area has capacity limitations,
stated Mr. Pennirnan. Mr. Penniman also mentioned Resource Systems is a subconsultant
on the traffic analysis.
The consensus of the Steering Committee is to accept the line to Union Station and
support a TSM at grade at UVM (no tunnel).
Regarding the Centennial Way TSM alignment, B. Cirnonetti noted this alignment
introduces a traffic flow across Williston Rd. that does not exist today. Bob Penniman
stated the consultants will have to identify the constraints of the alignment, and if the
aossing can not be done, if there is not enough capacity, the consultants will have to
come up with an alternative way to handle the north/south traffic flow. Dick Bowen
pointed out a major capital construction is involved because the road does not exist
today.

S. Eiler stated the consultants need to know what TSM alignment to study. B. Cimonetti
said he can not tell the consultants which route is better, but a new at grade aossing at
Williston Rd. is objectionable to So. Burlington because it is fraught with difficulty.
B. Penniman asked if the Agency of Transportation should be told not to pursue that
alternative. Mr. Cimonetti said he can not give that directive, but can say the at grade
crossing on Williston Rd. is of painful difficulty.
Mayor Clavelle asked the nature and level of traffic on the comdors in the area.
Ms. Eiler stated Williston Rd. handles about 38,000 cars/day by Staples and Colchester
Ave. carries about 17,000 cars/day.
Mayor Clavelle pointed out there is a political reality to be dealt with as well.
So. Burlington's strong opinion on the issue must be appreciated, and local input on this
issue should seriously be considered at this time or the plan will be grossly objectionable
to an array of groups.
B. Cimonetti clarified that his statement is a newly introduced north/south traffic
movement and at grade crossing by Staples is a concern and alternatives should be
considered.

Bob Penniman stated the issue is lack of through movement on the eastbound PM peak.
There is not sufficient capacity to allow independent green time from the Sheraton side
to allow exit from Staples. Capacity on the east side of the intersection in front of Staples
Plaza is needed.
S. Eiler explained the difference between the original TSM route and the proposed route
on Centennial Way. B. Cirnonetti noted Centennial Way is a private roadway with gates

to restrict traffic. It is a roadway that exists with agreements, and the other roadway
does not even exist yet. Mr. Cimonetti reiterated an intersection at grade crossing is
problematic. Bob Penniman added the route is on private rights-of-way within campus,
so it is problematic with easement issues too.
Doug Scott stated there is long term concrete value the community may be able to use
by analyzing the Centennial Way route and the intersection impacts. Mr. Cimonetti felt
the consultants should study the intersection, but the right route for the TSM may not
be the right-of-way called "Centennial Way".
S. Eiler suggested studying the TSM original alternative and the TSM suboption of a
dedicated busway. Mayor Clavelle charged the consultants are asking the Steering
Committee to make a decision without more information. A credible alternative is
proposed, but more information on each option is needed, stated P. Clavelle. Ms. Eiler
explained the committee process and information dissemination to the committees that
occurred to synthesize down to the TSM alternative before the Steering Committee.
The consensus of the Steering Committee is to look at the original TSM route and at
Centennial Way as a suboption (Centennial Way as a dedicated busway). Analysis will
answer questions on the intersection.
Regarding the HOV alternative, the TAC and CAC agreed; both recommended no
diamond lane for the loop in So. Burlington or on Dorset St., reported Ms. Eiler, leaving
the HOV on Williston Rd. only.

On Colchester Ave./Pearl St., there will be an inbound AM/outbound PM HOV lane.
There will be an HOV lane on Williston Rd./Main St. inbound/outbound AM/PM peak
period only. It was suggested to keep two lanes and add a reversible/counterflow HOV
lane, stated Ms. Eiler.
B. Cimonetti asked if the reversible lane on Williston Rd. is based on a four lane or a six
lane configuration. Ms. Eiler stated whatever exists presently is what is proposed to be
used (three lanes on the bridge, two lanes on some sections of Williston Rd./Main St.,
and dropping down to one lane in some sections).

B. Cimonetti explained if the present configuration of Willliston Rd. is used,
So. Burlington can not support the counterflow HOV lane, but can support the HOV with
a six lane configuration.
S. Eiler showed a cross-section of the Williston Rd. bridge and Williston Rd. with the
HOV lane.
The Steering Committee agreed to take the HOV off the loop in So. Burlington and
Dorset St. and keep the HOV on Williston Rd. with inbound/outbound AM/PM peak
periods on the two main arterials or to have a reversible/counterflow HOV lane. It was
noted a reversible HOV lane only works if there is a significant split. Main St. does not
work well because the directional split is 55% and 45%. The split on Pearl St. is 58% and
32%.

B. Bruzzese pointed out there is a potential to create a bottleneck with the HOV lane on
Main St.
Mayor Clavelle said it seems as if the HOV alternative is making it difficult to live in
Burlington and work in the suburbs. S. Eiler explained the concept of the HOV.
Ms. Eiler noted if capacity is constrained on the arterials, there will be complaints by
people who do not use the HOV preference. Mayor Clavelle stressed the question is
whether the ''pain" is proportionally shared and under one scenario, it is not. Burlington
residents would have more pain.
P. Clavelle said he needs more information before he can support a reversible HOV.
Ms. Eiler suggested the Mayor meet with Mr. Eldridge and Mr. Johnstone to get up to
speed on past information on the alternatives. The Mayor agreed and will give the
consultants feedback within two weeks time.
-'

B. Cimonetti stated a reversible flow is substantially more constraining than a
straightforward HOV lane.
Bob Pennirnan agreed an AM peak HOV is a problem for Burlington residents which
reinforces the Mayor's concerns.
The consensus of the Steering Committee is to go back to the original HOV diamond
lane.

D. Scott supported giving communities information on how to move people in/out of the
area using the existing infrastructure, so the study should not be limited.
B. Penniman pointed out the Main St. corridor does not have parallel corridors as an
option for drivers.
4.

LIGHT RAIL TRANSIT (LRT) ALTERNATIVE

S. Eiler explained the rationale for single tracking through the retail section. Ms. Eiler
reported the TAC and CAC wanted maximum flexibility and to have the consultants
study the impacts for a worse case scenario of double tracking all the way down
College St. D. Dure added the TAC and CAC wanted to provide for 10-minute
headways on the branches and five-minute headways on the trunk which means double
track on College St. and through the University. Mr. Dure stated the system designed
with double track will yield the capacity and extension potential.
D. Dure reviewed an aerial photograph of the LRT alignment on College St. from Union
Station to So. Prospect St. with stations added at Battery St. to serve the Radisson, and
stations at Pine St., Church St., So. Union St., and Willard St.

With the tunnel for the LRT, the alignment goes under the UVM Green west of
Prospect St. to the east of the front line of the historic buildings and across the campus
quad to the Medical Center.
With the on-street LRT alignment, the LRT goes up College St. to Prospect St. turning
north and using the eastern side of Prospect St. on the Green via a grassy track, then

turns east on Pearl St. (station on Pearl St. is in between the University and Prospect St.
to serve UHC and surrounding neighborhoods). The LRT line then diverges to Winooski
(station at the Medical Center) and to So. Burlington (if there is a tunnel, there would be
a station where the tunnel ends by the Medical Center).
The So. Burlington alignment goes by the Medical Center to the water tower (there will
be an intermodal station at the water tower), crosses East Ave. onto Centennial Way
serving the Park-N-Ride and the Sheraton, then crosses Williston Rd. at grade
perpendicular into Staples Plaza, through the comer of the tennis club (club has to be
moved), through the new development site, across 1-89 via the new bridge (for use by
bikes and pedestrians too), to the University Mall (station at entrance to Mall), through
the loop on Corporate Way (station by the proposed city center complex) to Midas Rd.
and up Williston Rd. (station on Williston Rd. to serve the hotels), then down Dorset St.
and back to Burlington (continuous loop). Mr. Dure stated the loop in So. Burlington
would be single track under any headway scenario.
The Winooski segment, explained Mr. Dure, goes along Colchester Ave. with a stop at
East Ave. to serve Trinity College and a stop at Centennial Field, continuing to Chase St.
following the original trolley car alignment (there is a station at Chase Mills), over the
river on a LRT bridge and to the Champlain Mill. Consideration for a future connection
to the New England Railroad station was given, stated Mr. Dure.
S. Eiler noted the TAC and CAC recommended in Burlington the station be shifted from
Battery St. closer to Pine St. Art Hogan clarified a station is needed at Battery St. and
one somewhere near Pine St. After discussion, it was clarified the stub end terminal of
the LRT would be just north of Union Station (station would be just off of the platform)
and called the "waterfront stop" rather than the Boathouse station. The consultants are
to decide where the station by Battery St. will be located, but there will not be two stops
between Battery St. and Church St. Mayor Clavelle commented the multimodal
transportation facility may force the need for two stops.
The consultants will analyze for the worst case: Battery St. station, Pine St. station, and
Church St. station.
Mayor Clavelle asked how travel from the south will be handled, noting travellers on the
Southern Connector need to be funnelled to a Park-N-Ride and allowed to access some
transit alternative before reaching downtown Burlington.
Bob Penniman asked if the revamped CCTA bus system is to feed the LRT. Ms:Eiler
confirmed this. Dick Bowen added the commuter rail is another transportation piece as
well.
S. Eiler noted the consultants' focus was on east/west travel as this was the contract, not
south/north travel. Mayor Clavelle emphasized there is a need to now consider the
linkages. D. Bowen noted the scope of study in Phase I did look at travel from the south.

P. Clavelle mentioned the open parking lot at the General Electric building would make
sense to be used as a transfer area for drivers to park their cars and switch to other
transit modes. Most of this property is owned by the State, noted Mayor Clavelle.
B. Penniman stated a separate track for the LRT would been needed if considering the

right-of-way by General Electric. Mayor Clavelle suggested using the parking lot as a
Park-N-Ride and extending the LRT track there, rather than bringing the cars into the
downtown area by Union Station.

D. Dure suggested a LRT track parallel to the Southern Connector could be built. A
Park-N-Ride would allow better distribution to the riders.
Mayor Clavelle suggested the consultants assume the Connector will be built by 1998 and
that some parallel thinking should be done. Locating a LRT station by the General
Electric building would open up a whole new constituency to the LRT.
,

S. Eiler suggested the consultants continue with the current coverage of the study, but
note a clear understanding between the cities and the Agency of Transportation that this
link be part of the next study. Mayor Clavelle said he would like this link incorporated
into the present study because this segment is more logical and doable. S. Eiler
confirmed the consultants are hearing this suggestion from others as well. Mayor
Clavelle will communicate the thinking of Burlington on the linkages and connections to
the consultants and the Agency of Transportation within the next two weeks.
Bob Penniman suggested the maintenance facility could be at the end of the line by
General Electric. Dick Bowen suggested the facility could be part of Vennont Railway.

D. Bowen reported Martin Marietta expressed interest in having the commuter rail stop
by its building. Mayor Clavelle suggested the parking lot could connect the commuter
rail with the LRT.
Regarding the stations in So. Burlington, B. Cimonetti suggested another station be added
on Williston Rd. at the signalled intersection by the Econolodge and Ramada Inn. The
stations on Midas Rd. and by Howard Johnsons are appropriate.
5.

TSM ALTERNATIVE ASSUMPTIONS and HOV ALTERNATIVE STREET CROSSSECTIONS

The TSM assumptions were discussed under the update on the CAC and TAC meetings
(see item #3 above).
The Committee received street aoss-sections of the HOV alternative to review.
6.

OTHER

S. Eiler reported on the work to be done over the summer by the consultants, including
the comparison evaluation of the three key alternatives. The results of the analysis will
be presented in September and October, and the consultants will then be asking for
recommendations on which of the three alternatives,. if any, to be forwarded to the
Agency of Transportation. Wrap up will be in ~ecemberwith the locally preferred
alternative identified and analyzed.
Ms. Eiler stated models will be run once for each alternative, so the input from Mayor
Clavelle is needed expeditiously. There will be one or two mailings of information over
the summer.

Mayor Clavelle suggested having a meeting in the summer with each city to facilitate
communications. Ms. Eiler assured the consultants doing work on various aspects of the
project will be in Burlington over the summer. S. Eiler suggested Mayor Clavelle identdy
for the Agency of Transportation his suggestions including a strategy for meetings.
The consensus of the Steering Committee is to look at the LRT extended to the General
Electric building with a Park-N-Ride located there. D. Scott agreed for the maintenance
facility, the Park-N-Ride, and the utilization of lands, this location seems good, but the
Agency of Transportation needs to decide the how, when, where. Dick Bowen suggested,
due to the potential impact on the schedule, to wrap up the current study and continue
with the new linkage afterwards. Ms. Eiler pointed out if the linkage is added for study
now, then the locally preferred alternative may not be identified by December, 1995,
which means a contract amendment for the Agency of Transportation.
There was no further discussion.
Next Steering Committee Meeting: September 28,1995.

The meeting adjourned at 3:10 p.m.
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CALL TO ORDER AND APPROVAL OF MEETING NOTES

Chairman Penniman called the meeting to order at 9:05 a.m. and acknowledged Molly
Lambert from the Church Street Marketplace and Rick Halvorsen from Multisystems
working with CCTA. Mike McArdle, an engineer working for ISTS,was also introduced.

B. Penniman asked for approval of the meeting notes from the previous TAC meeting.
MOTION by J. Weith, seconded by C. Debo, to approve the minutes as written.
VOTING: unanimous; motion carried.
2.

UPDATE ON CAC AND STEERING COMMITTEE MEETINGS

Stephanie Eiler, BRW, briefed the TAC on the activities at the June 7th CAC meeting and
the concerns expressed on the suggested modification of the HOV and TSM alignment.
The CAC wanted to analyze the situation with and without the new right-of-way route
by the Sheraton (shown in dotted line on the schematic) and the new bridge over 1-89.
Recalling the last Steering Committee meeting, Bob Penniman felt a milestone was
reached with the acceptance by the Steering Committee -of the consultants'
recommendations.
Doug Scott observed the Mayor of Burlington, Peter Clavell, was very interested in the
LRT project as was evident by the preparedness by -theMayor for the meeting. Mr. Scott
commented this is a very positive sign, so, the project may be getting greater interest
from Burlington. Mr. Penniman agreed the Mayor came to the meeting in a very
proactive role.

-

B. Pennirnan asked about the representation from Ward 1 in Burlington. Art Hogan
stated Jared Wood from the Chase Street area was in attendance at the CAC meeting on
June 7th. Mr. Penniman stressed the need to make sure the right people are
acknowledged to be representative of Ward 1 so that area is properly and adequately
informed. It was noted all the chairpersons and n
s-c
of the Ward 1Steering
Committee are on the mailing list
3.

LIGHT RAIL TRANSIT (LRT) ALTERNATIVE
S. Eiler stated the consultants need the TAC to confirg the station locations and number
of stations, so the consultants can do their analysis this summer. Ms. Eiler noted the
CAC added three stations along the route, including one at Chase Mill, one at the future
New England Central Railroad station location, and one at Battery Street at the
multimodal terminal. The CAC also agreed to slide the station at South WiUiams Street
down to Willard Street if this is feasible.
Art Hogan clarified the Battery Street multimodal station may be slipped to Champlain
Street.

Davis Dure referred to an aerial photograph of the study area with the proposed LRT
alignment overlay. Mr. Dure reviewed the alignment noting the differentiation of single
track and double track LRT. D. Dure discussed 20-minute headways on the branch lines
and 10-minute headways on the trunk lines with the LRT cars passing in between South
Union Street and South Willard Street with double track (if the car is late, the meet
would occur by the Medical Center).

Mr. Dure reported the CAC gave a functional specification to the consultants of 15minute headways on the branch lines and 7.5minute headways on the trunk line. For
this to occur, double tracking is needed through UVM itself almost to Williston Road or
the loop in South Burlington must be removed and the LRT cars make a reverse at the
University Mall. D. Dure said the consultants will analyze this specification over the
summer if the TAC concurs.
Davis Dure noted the CAC suggested single track along the UVM Green, so there would
have to be double track on the section between South Union Street and South Prospect
Street, South Prospect Street to the Medical Center or beyond, and on Pearl Street and
possibly through the campus.
Mr. Dure discussed the options at the campus site, including double track to South
Prospect and on the east side of Prospect Street where the UVM Green encroaches on the
Prospect Street right-of-way. Mr. Dure proposed a grassy track (grass between the rails)
along the Green, citing examples of this type of track in Cypress Gardens, New Orleans
(Street Charles line), and in Europe. . Mr. Dure stated the issue of the trolley line on the
western edge of the UVM Green may not be such a problem with this type of track.

Mr. Dure noted the LRT alignment continues east on Pearl Street and diverges to South
Burlington and Winooski on separate lines.

Another option at the campus site, explained D. Dure, is a tunnel. The line would come
from College Street north behind the Waterman Building and the tunnel portal would be
located where the Green rises in elevation, so the LRT penetrates the Green at its highest
point and emerges east of the front line of buildings. Double track would then aoss the
quad within campus to the Medical Center then to a single track going to Winooski and
a single track or possibly a double track continuing to South Burlington.

Mr. Dure described the South Burlington leg of the route along with the suggested
stations (LRTgoes through campus, aaoss East Ave. to the road serving the CATMA
Park-N-Ride and the Sheraton Hotel and Conference Center, aaoss Williston Road
between the gas station and supermarket to the undeveloped land behind Staples Plaza,
aaoss 1-89 via a new bridge to the University Mall and through the loop that serves the
proposed Corporate Way City Center, onto Midas Road and then to Williston Road to
serve the motels). D. D u e noted the existing tennis club behind Staples Plaza will have
to be relocated to allow for the LRT alignment and station.
Mr. Dure described the Winooski linel noting there were grade considerations with this
LRT line, so the old electric trolley route using Chase Street to handle the steep grade
was incorporated. A new LRT bridge over the Winooski River to the Champlain Mill in
Winooski is included as part of the LRT line to Winooski.
A sub-option for the Winooski line goes around the bluff of the cemetery to Grove StreetI
stated Mr. Dure, though the consultants do not favor this alternative. The CAC preferred
the Chase Street alignment, but added a station at Chase Mills.

Joe Weith, South Burlington, questioned why the current technology cannot handle the
steep grade. D. Dure replied the limitation is not the power of the engine, but the
adhesion of the wheels onto the track, and this may be handled with lots of sand during
the winter months.
D. Dure mentioned the station shift from Champlain Street/Pine Street area to Battery
Street as having been discussed,and noted the grades at Battery Street and Willard Street
impacted the decision for a station location at these streets. The project engineer will
review the sites and determine if the station can be shifted from South Williams Street
to Willard Street and one can be located on Battery Street.

Mr. Dure noted the CAC suggested the station by the Medical Center be shifted closer
to the door of the facility and a double track be used up to the Medical Center to avoid
delays and not force the riders to walk uphill to the Medical Center. The consultants will
review this suggestion over the summer.
Mark Eldridge asked the distance from the Park-N-Ride behind the Sheraton to the
Sheraton Conference Center. D. Dure estimated the distance to be within the quartermile limit. B. Penniman suggested shifting the station location slightly closer to the
Conference Center to serve both the Park-N-Ride and the Sheraton better. Mr. Penniman
stressed favoring the largest conference center in the region by moving the station as
close to its doors as possible without diverting the LRT line from the road alignment.

-.

-

Mark Eldridge suggested an alignment change could be considered in the area by the
Sheraton. C. Debo cautioned about building restrictions into capital that will later be
regretted. Ms. Debo encouraged building flexibility into the system so it can be extended
at the end of the lines and greater headways can be introduced. C. Debo supported
having plans for double tracking almost everywhere on the LRT line to work to 10minute headways even on the branch lines.
Davis Dure explained the rationale of the alignment with the tracking shown (single and
double in places). Mr. Dure said 10-minute or 7.5minute headways were driving the
layout.
It was suggested the 10-minute headway to the airport on the branches perhaps should
be reintroduced. C. Debo stated if the goal is to bring all the areas closer together, then
the headway times have to be decreased. S. Eiler explained the single track through the
retail core was done to soften the impact of the LRT and "reduce the pain on street
parking in the retail core.
Bob Penniman commented that going through problem areas, such as UVM, the study
has been sensitive to the impact of the LRT, but it may be time to provide for double
tracking now or plan for it in the future. C. Debo added 10-minute headways should
also be incorporated.
S. Eiler stated the CAC wanted the evaluation of a fully double tracked system through
the core as a worse case scenario. D. Dure said the evaluation would be for 10-minute
headways on opening day with provisions for double track in the future in areas of
single track.
C. Debo commented schedules will go awry for unplanned reasons, such as accessibility
issues or accidents, and these have to be accounted for in the system.
Bob Penniman reminded the TAC of the issue of the Green being a National Historic
Trust Green and UVM is the trustee of this. Mr. Penniman also mentioned the
requirement under ICTE environmental assessment. Mr. Penniman suggested the local
historic group, local Certified Local Government (CLG) and the State SHPO office be
involved. The east side of Prospect Street is a viable option, stated B. Penniman, but key
people need to be involved.

C. Debo suggested rather than going South Prospect Street to Pearl Street, to aoss the
Green on a grassy track to minimize the impact and to bring the LRT right to the hospital
as well. Ms. Debo further suggested the tunnel might be located up by the hospital
through the hill there and then to Colchester Ave. Mr. Pennirnan noted the elevation at
South Williams Street is the same as by Billings and Williams buildings where the line
is proposed to go; the crest of the Green is by Waterman Building parking
lot.
.
.

Bob Penniman reported the Medical Center campus is going to tertiary high-tech care
and outpatient care is to be decreased. Ambulatory care and outpatient care is to be at
the Degoesbriand/UHC campus, so there needs to be a stop there.

C. Debo suggested having a station between Waterman Building and the Degoesbriand
(mid-way on South Prospect Street) to serve both locations, and-eliminating the station
on Pearl Street by UHC. Bob Penniman interjected the issue is where is it best to play
with the Green.
B. Penniman stressed if UVM as trustee of the Green is left out of the process, the worse
it will be to get acceptance of the LRT alignment. The TAC discussed the importance of
involvement of local and state people so a Memo of Understanding can be signed for the
project.

Mike Oman noted that if a station is located between Waterman Building and UHC, the
master plans of both UVM and UHC would integrate that station, so the station does not
necessarily have to be to the existing front doors as these may change. Mr. Oman stated
that once a good transportation route is identified and the riders served, plans can be
built around this.
Mark Eldridge stated for the LRT system to work, there has to be heavy ridership. "New
front doors" will be limited because of lack of funds for capital investment, so short-term
growth needs to be considered when planning the station locations and alignment; the
existing front doors to sites are important to consider.
S. Eiler stated SHPO initially indicated to the consultants that this project was not a
current priority when contacted earlier, but perhaps their interest is greater now and in
the future. Ms. Eiler noted the consultants have an archeologist and historic
preservationist working on the project. Mr. Penniman cautioned a subconsultant is not
a panacea; one-on-one involvement is needed. Art Hogan mentioned SHPO has a
different approach now than six months ago due to staff changes. There is an historic
preservationist on the Agency of Transportation staff as well.
C. Debo listed the station locations to her understanding, including Battery Street,
Pine/Champlain Street, Church Street, South Union Street, South Willard Street,
Waterman/Degoesbriand vicinity. Ms. Debo stressed the downtown core area needs
many stations.
Davis Dure noted the station at Battery Street is for a connection to Union Station and
the Radisson.
Art Hogan explained the proposal for a pedestrian traffic flow directly from the
Marketplace to the waterfront. C. Debo suggested the alignment may want to go via
Lake Street to Union Station and not have a station by the boathouse. S. Eiler noted a
station by Union Station was never in the plan, but could be added. Dick Bowen
suggested the line could loop around to Union Station. D. Scott said it seems if Union
Station is going to be built up as a transportation center, it is natural to have a LRT
station there. People at the boathouse can walk to Union Station to pick up the LRT. S.
Eiler suggested keeping the boathouse station and adding a station at Union Station. D.
Scott suggested considering the direction taken by the City of Burlington which just
committed over $20 million over the next 20 years to build up Union Station. Scott also
noted the boathouse would be a nice walk, but not in February.

There was further discussion of having a LRT station by Union Station to connect to
Union Station in a weather protected cover, The TAC decided -to have a LRT station
located by Union Station on Lake Street because this is close to all development existing
and planned in the area.
Regarding the South Burlington line, M. Oman suggested having the LRT go through the
University Mall rather than around it, so the LRT can integrate with facilities. Ms. Eiler
reported discussionshave been held with the Mall owner, George Khouri, who expressed
interest but as yet no commitment.
Bob Penniman mentioned there are lots of multimodal facilities needs that need to be
known and addressed.

B. Penniman reviewed the alignment by the Medical Center, pointing out the line is not
on Beaumont Street, but between the buildings behind the "shoeboxes"to solve the grade
problem by the Medical Center. Mr. Penniman spoke of plans in the future on campus
for a student center by the Library, making this the epicenter of campus, so it is good to
have the LRT alignment where it is proposed in this area.
-

C. Debo asked about having a stop by the UVM faculty housing as well. S. Eiler noted
there is a trade off with travel time advantage and access with many stops, and perhaps
a station at this facility can be provided for in the future in terms of space planning. D.
h e stated many stops at the end of the line can be incorporated without impacting
travel time, but the goal is to minimize travel time in the middle of the line.
C. Debo suggested merging the stations by Staples and the area open for development,
and connecting to development with covered walkways. C. Debo also suggested for cost
purposes, to consider as Phase I not doing the new bridge over 1-89 but stopping at
Staples and going along Williston Road, then Phase I1 would include the new bridge over
the interstate. D. Dure agreed for TSM this makes sense. Bob Penniman noted that
consolidating stops will be determined when and if the three properties are under one
voice.

MOTION by Mike Oman,seconded by C Debo, to accept the primary LRT alignment
and station locations as described from the aerial photograph presented at the 6/8/95
TAC meeting, including:
waterfront station to serve the entire waterfront area with strong connection to
Union Station;
station at Battery Street between Battery Street and Church Street;
station at Church Street;
station at Union Street;
station shift to South Willard from Williams Street;
if the trans-Green option is used, a grassy track cut-n-cover tunnel be installed
with a station to serve Waterman Building and UHC and surrounding
neighborhoods;
if the UVM Green is not crossed, than consider two separate stations to UHC
(to serve UHC and surrounding neighborhoods) and Waterman southern end;

station to serve the Medical Center as near to the front door as possible with
both options for station locations as shown on the aerial photo depending on
the alignment option;
have the LRT line split after the Medical Center station and on the Winooski
line, have a station to serve the Trinity College and surrounding neighborhoods
and a station to serve Centennial Field;
station at Chase Mills (seek preference for Chase Mills rather than Chase
Street);
station at the Winooski Transportation Center with consideration given to
expansion into the area of the New England Central Railroad station in
Winooski;
on the South Burlington line, have a main campus stop;
station at the water tower on the hill;
station at the Sheraton Conference Center with consideration of the CATMA
Park-N-Ride;
station at Staples Plaza;
consider a future station on the vacant property behind Staples;
station at University Mall with consideration given to integrating into the Mall;
maintain the loop in South Burlington with a station at the proposed city center
for South Burlington;
station at Midas RoadNilliston Road intersection;
station to serve the motel section on Williston Road

VOTING: unanimous; motion carried.
Mark Eldrige stated a clarification is needed to distinguish between a 'station' and a
'stop'. Davis Dure stated the issue of run time and headway planning needs to be with
the worse case scenario (i.e. many stations). Mr. Dure stated the stations are hybrids
between typical LRT stations in America which are 200' long, high or low level platform
for ADA accessibility, located far apart, and the old street car stops at every comer where
riders board from the asphalt having no station at all. D. Dure said the consultants are
proposing not having a full high platform, but not having boarding from the asphalt
either. The station will have ADA accessibility with a ramp or bridge plate. Low floor
cars will be used (Heritage low floor, old fashioned look alike). The entrance to the car
and the car floor is lower than the standard street car or the typical LRT car.
The platforms proposed are 50' long because the LRT will be a single car operation and
a car is 50' long, the platform will not be high, the station will be fairly simple, easily
retrofitted and added in the future. The footprint will not be big.
Bob Penniman clarified the consultants are suggesting no "stops" between stations.
Mark Eldridge suggested exploring the possibility of people getting off/on at different
comers, so the system is very flexible.

C. Debo stated it is normal to walk about a block in the downtown area to access public
transportation.

S. Eiler stressed the consultants need to have the station locations identified and the
number of stations known in order to model the system. Stops can be added in the
future, but the trade off is decent travel time. The headways can be met, but the number
of vehicles on the system will have to increase if the number of stops inaease.

C. Debo stated people will have to realize it takes 20 minutes to get into Burlington on
the LRT. S. Eiler pointed out the planning is for 1995 to 2010 and 2015.

D. Scott said he wants to work to a headway maximum of 15minutes to 10-minutes.
Bob Penniman said he wants the double track and the track in the right-~f-wayby the
Green studied as well.
MOTION by C Debo, seconded by M Om- to make sure there is adequate double
tracking in the system where appropriate to allow for 10-minute headways on the
branches, 5-minute headways on the trunk, and expansion at the extremities, and
further, to provide on the right-of-way by the Green for double tracking in the future.
VOTING: unanimous; motion carried.
D. Dure stated there is a definite implication for double track on the entire length of
College Street in order to achieve 10-minute headways on the branches.

Molly Lampert asked about deaeasing the number of stations to decrease the headways.
D. Dure stated running time is affected by the number of stations and headway by each
vehicle and where they pass each other.
4.

HIGH OCCUPANCY VEHICLE (HOV) ALTERNATlVE STREET CROSS-SECIIONS

The TAC received copies of the HOV street crosssections for study.
5.

TRANSPORTATION
ASSUMPTIONS

SYSTEM

MANAGEMENT

(TSM)

ALTERNATIVE

Stephanie Eiler stated in keeping with the idea of the TSM alternative as a low capital
cost alternative, the consultants are recommending deletion of the new road loop by the
Sheraton Conference Center (shown as a dotted line on the schematic). Ms. Eiler noted
the CAC wanted both scenarios studied (with the loop going by the Sheraton across
Williston Road and behind Staples Plaza over 1-89 via a new bridge to the University
Mall, and without the loop).
C. Debo suggested consideration be given to phasing the project with road behind the
Sheraton to Williston Road as Option 1 for both TSM and LRT, and Option 2 as
continuing aaoss Williston Road, behind Staples Plaza, aaoss the new bridge over 1-89
to the University Mall. The TAC noted the Steering C o d t t e e previously decided the
LRT can not go down Williston Road by the Sheraton.
Mark Eldridge suggested keeping the loop and bridge in South Burlington, but looking
at costing out the line in segments.
B. Pennirnan noted the new bridge is not just for LRT, but for pedestrians and bicycles
as well.

D. Dure pointed out the federal regulations say TSM must use existing facilities only.
Another option would be an exclusive, busway option on the loop and a TSM on
Williston Road as a low investment.

C. Debo suggested making an express route by the Sheraton (make the dotted line a solid
line) for TSM and continuing the service on Main Street The busway is a possibility of
another option, agreed Ms. Debo.
The TAC agreed with the CAC regarding adding an exclusive busway as a TSM option.
S. Eiler stated the CAC suggested a busway tunnel option be considered for TSM. B.
Penniman said the Green is the gorilla again. Mr. Penniman said he can not support
building a tunnel just for a TSM bus only. M. Oman agreed with Mr. Penniman. Mr.
Penniman said he is willing to tag on a bridge for use by the bus and pedestrians and
bikes, but not a tunnel for TSM only.
MOTION by C Debo, seconded by D. Bowen, for the TSM option that the route being
recommended be shown as Centennial Way to the Sheraton as the primary TSM route.
A further option from the Sheraton behind Staples across the new 1-89 bridge to the
University Mall be considered a secondary option and costed out as a capital
improvement for an exclusive busway. And, that there not be a tunnel option for the
busway in the TSM alternative. And, that Union Station be integrated with the plans
already developed by CCTA. VOTING: unanimous; motion carried.
6.

OTHER
HOV Alternative

MOTION by M. Oman, seconded by D. Bowen, that the HOV diamond lane loop on
Midas Way be eliminated. VOTING: unanimous (representatives from South
Burlington and Burlington not present for vote); motion carried.
S. Eiler reported the CAC discussed having a diamond lane on Dorset Street but decided
against this.
Doug Scott mentioned the discussion at the CAC meeting of the suggestion of having the
HOV go to and through the bottlenecks only. The CAC did not agree and wanted the
full HOV for consistency and moving people toward multimodal transit preference.
M. Oman expressed concern for lack of counterflow with the HOV on the Williston Road
bridge. Mr. Oman was referring to the HOV cross-sections. Ms. Eiler stated the
approach taken was to provide a simple, more understandable system for the riders. M.
Oman opined a counterflow lane would be preferable to peak hour directions. Regarding
Figure Main-9,Oman suggested three general purpose lanes and one HOV lane; cut the
general purpose lane in the off-peak direction and put the HOV lane in a counterflow
direction. S . Eiler clarified the request is for the consultants to consider a peak period
HOV as one of the off-peak flow lanes counterflow.
C. Debo asked about the status of the transit way issue on College Street for TSM and
LRT. The TAC felt this is understood to be the case.

C Debo mentioned bringing modes of bus and rail together for transfer purposes needs
to be discussed. Ms. Debo stressed College Street remains a corridor under HOV and is
an interface for the LRT and bus system. Ms. Debo stated she would like to see the same
happen for the station design with transit under TSM and transit under LRT.
D. Scott commented there is no aos-sedion of the HOV alternative over the Winooski
bridge included in the packet. Ms. Eiler will forward this aoss-section to the TAC.
Rick Halvorsen, Multisystems, commented the HOV lane on the new 1-89 bridge is not
being eliminated, but changed to a multi-purpose lane. :

Next TAC meeting: September 14,1995.
The meeting was adjourned at 11:30 a m
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Appendix No. 2
LRT Station Design Criteria

Burlington Area Tri-Center Transit Study
Appendix
10/24/95
#22750

STATION PLANNING AND DESIGN CRITERIA FOR
BURLINGTON AREA TRI-CENTER TRANSIT STUDY
November 10,1995
The conceptual design of the various stations types included herein for the LRT alternative of the
Burlington Tri-Center Transit Study is based upon the planning and design criteria described
below. 'The criteria will address first the platform followed by the shelters, both of which make up
elements of the typical LRT station. Station types include both island (sometimes known as
center) and side platforms. A dual track station for the purpose of the criteria, is comprised of
two side platforms.
Plannina- and Desian Criteria for LRT Platforms
Island Platform

Side Platform
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Light Rail Transit Station Criteria
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Plannina and Desian Criteria for LRT Platforms
The dimension from the center line of the track to the platform edge is assumed to be 4'6" (this requires verification based upon actual width of LRT vehicle).
The 3-0"minimum clearance between the safety line and platform obstruction is required
for wheelchair passage; however, a 6'-0 clearance is recommended for rider
convenience and safe pedestrian circulation on the platform. This is especially
recommended for high ridership stations with island platforms.
Platform clear width can be reduced to 6'-0 minimum where space is limited but there
can be no encroachments into the platform.
The platform widths shown for the island platform are minimums and do not allow for
rider amenities such as seating, trash receptacle, for ticket vending machines andlor fare
collection devices among other station appurtenances.
If traction power (trolley wire) support structures are located on island platforms, it may be
necessary to increase both the platform width and the center line to center line of track
dimension.
Platform lengths shall be 54'-0 for island platforms and 50'-0 for side platforms,
exclusive of accessible ramps andlor stairs.
All required ramps for platform access shall conform to ADAAG requirements.
Maximum permissible cross-slope on platforms shall be 150.
The pavement between the near track rail and edge of platform is designed with an
upward slope to visually minimize the 14" dimension from top of rail to edge of platform.
Maximum allowable flange way gap at pedestrian track crossings shall be 2-112 inches.
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Burlington Area Tri-Center Transit Study
Light Rail Transit Station Criteria

LRT Station Shelters

Shelters for island and side platform configurations shall be nestled in between truss bays, clear
of the pedestrian circulation zone, as diagramed in the sketches below.
Island Platform
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Side Platform

Plannina and Desian Criteria for LRT Shelters
S1.

Shelter locations are recommended at mid-platform to reduce travel distance to the
(center) boarding point of LRT vehicle.

S2.

Side platform shelters shall be located adjacent to the LRT vehicle boarding point.

S3.

Recommended platform lighting levels:
Under canopy: 15 footlcandles maintained minimum.
Open platform: 5 footlcandles maintained minimum.

S4.

Radiant electric heating mounted to underside of canopy is recommended for shelters.

S5.

All station signage shall conform to ADAAG requirements.

