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Date:  December 19, 2022 

  

To:  Transportation, Energy, and Utilities Committee 

 

From:  Laura Wheelock, P.E., Senior Public Works Engineer 

  Olivia Darisse, P.E., Public Works Engineer 

 

CC:  Chapin Spencer, Director of Public Works  

Norm Baldwin, P.E., City Engineer/Asst. Director – Technical Services 

Robert Goulding, Public Information Manager 

Megan Moir, Water Resources Division Director 

 

Subject: Great Streets Main Street Project Update 

 

 

The Great Streets Main Street team is pleased to provide this project update to the Transportation, 

Energy and Utilities Committee (TEUC). This communication has been drafted with the intention 

to share with advisory groups, stakeholders, and the community.  

 

In May 2022, the City Council approved the proposal to reduce Main Street’s curb-to-curb width 

to 40 feet in order to convert the on-street parking configuration from diagonal to parallel. The 

approval allowed the project team to move forward with preliminary engineering and design 

development of an enhanced cross section along Main Street that will accommodate widened 

pedestrian areas, dedicated bicycle facilities, tree belts, stormwater treatment, landscaping, 

seating, and other amenities. The design consultant recently submitted preliminary design plans 

which are currently under review with the City team. The Main Street project also includes a 

significant overhaul of our aging underground water resources utility network. Water and sewer 

infrastructure will be rehabilitated and replaced throughout the project in order to reduce the 

need for disruptive repairs within the completed project area in the future. These plans will be 

made available to the public after the review is complete in January on the project website, 

www.greatstreetsbtv.com. This communication will summarize the progress that has been made 

on the design, and outline the next steps for the project. 

 

Ravine Sewer 

As part of the Great Streets Main Street project, the City is addressing a long-standing 

infrastructure challenge – the current problematic pathway of the 150 year old combined 

wastewater and stormwater ravine sewer, which crosses Main Street and is an impediment to 

future development of the Gateway block parcel located on northeast corner of Main Street and 
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South Winooski Avenue. At a minimum, the City team recognized that future maintenance or 

repair of the aging ravine sewer (which is 20’ below the surface) within the Main Street right-of-

way would require major disruption of the newly constructed streetscape. However, with 

significant work advancing on Main Street (a potential pathway for ravine sewer combined sewer 

flow redirection), it was also a clear opportunity to holistically address multiple issues by pursuing 

a coordinated capital project that would maximize the relocation of a significant portion of the 

wastewater and stormwater flow entering the lower sections of the ravine sewer. 

 

Currently, the ravine sewer crosses the Gateway Block from College Street to Main Street just to 

the east of the Fire Station building. It then passes under Main Street as it continues generally 

south-west underneath private parcels and buildings down to Maple Street.  The chosen 

alternative involves microtunnelling a new 48-inch diameter sewer main between the existing 

ravine sewer (just to the east of the Fire Station building) down to Main Street along the border 

of the surface parking lot parcel at the northeast corner of Main and South Winooski. From there, 

flow will be collected in a newly constructed combined sewer main along Main Street to Church 

Street, then south on Church Street to connect to King Street.  

 

The design team considered a number of other alternatives for rehabilitating and relocating the 

flow from the ravine sewer, including relining the existing ravine, rerouting the ravine all the way 

down to Battery Street, and rerouting the flow around College Street to South Winooski Avenue. 

The project team arrived at the chosen alternative by evaluating the costs, benefits, and feasibility. 

In addition to being the most cost effective solution that meets the City’s goals, it provides three 

major benefits: relocates the ravine sewer from current problematic position within the Gateway 

block; significantly reduces the amount of combined sewer flow that reaches King Street (an area 

with capacity issues) from both the ravine sewer and the South Winooski sewer; redirects 

substantial flow away from a 150 year old brick/stone sewer which is well beyond its useful life; 

reduces the risks involved with having a sewer with substantial flows underneath buildings and 

private properties by bringing the flow within the right-of-way will facilitate easier future 

maintenance; and it will bring the City one step closer to relocating all flow away from the ravine 

sewer so that it can be abandoned. 

 

Intersection Study 

The project team received requests from the DPW Commission to prepare an intersection 

evaluation matrix to compare safety, functionality, environmental impacts, property impacts, and 

long-term cost effectiveness of signalized intersections and roundabouts. In response to these 

requests, the design consultant investigated each of these interests. Projected traffic volumes 

were modelled to analyze the feasibility of roundabouts along Main Street from an operational 

standpoint. The analysis revealed that roundabouts would not be able accommodate projected 

peak volumes in Main Street’s busy downtown setting, where high pedestrian and cyclist volumes 

place further strain on the system. Further, while roundabouts have been shown to reduce speeds 

and severity of vehicle-vehicle crashes, they have been shown to increase bicycle-vehicle crashes 

which would be a significant safety concern along this corridor. The consultant also evaluated the 

conceptual geometry at each intersection, and determined that roundabout construction would 

require major impacts to buildings and private properties in most locations. The Great Streets 

concept is grounded in the idea of creating more space for activity along the corridor, particularly 

at the intersections. The new activated space will be used for landscaping, seating, public art, 

playful elements, stormwater treatment, public and alternative transportation hubs, and other 

uses that support improved user experience and quality of life. Installing roundabouts at the 



 

intersections would eliminate these opportunities. Given these findings, the consultant 

recommended proceeding with signalized intersections for the design. The full study is available 

on the project website, and included as Attachment A to this communication. 

 

Downtown Parking Study 

During the public engagement process, the project team heard concerns, primarily from business 

owners, around the reduction of parking along Main Street. In order to investigate and address 

potential impacts of the parking changes, the projected team is administering a Downtown 

Parking Study concurrent with the redesign of Main Street. The first step of the study was a data 

collection effort which was completed in July 2022, which surveyed the occupancy and turnover 

rates of all on-street parking spaces and off-street private and public lots within two blocks of the 

Main Street corridor. The data was used to analyze and understand parking demand and 

behaviors, and identify underutilized parking resources downtown. Subsequent phases of study 

will determine whether parking demands can be satisfied with the existing inventory (reduced by 

the project) and additional wayfinding signage, or if additional facilities are needed. Parking 

turnover rates are being analyzed along with feedback from businesses to identify where flexible 

or time-restricted spaces would be warranted in order to accommodate short-term parking needs 

for businesses. The Downtown Parking Study Findings will be made available on the project 

website in January.  

 

To accompany these efforts, the project team assembled a Parking Advisory Committee to 

oversee and advise the project team throughout the study. The Parking Advisory Committee 

includes members of City leadership and the Burlington business community. A comprehensive 

list of committee members is included as Attachment B to this communication. This effort is being 

advanced in coordination with the Main Street project in an effort to understand and address 

these needs before Main Street goes to construction. 

 

Public Art 

The project team has been working closely with Burlington City Arts (BCA) to develop a public art 

strategy for Main Street. The public art strategy is grounded in input heard throughout the public 

engagement process, as well as the idea that Main Street can be divided into three distinct 

character zones: Lake, City, and Mountain. BCA issued a Request for Qualifications (RFQ) which 

was advertised on the project website from November 2 to December 16, as a first step to 

procuring art for the project, which outlines the design criteria and various project goals. A 

selection committee will be assembled to follow BCA’s public art procurement process. The 

selection committee will review applications and determine finalists to advance to the next round 

of proposals in January 2023. In February 2023, the selection committee will hear presentations 

from finalists, and make selections in March 2023. 

 

Grant Funding and Permitting 

The City received a $500,000 stormwater grant from the State of Vermont, which will be used 

toward the construction portion of this project. In order to utilize the funding, the project needs 

to meet the requirements of the National Environmental Policy Act (NEPA) permitting process. 

The consultant has completed an environmental analysis under this process and submitted the 

draft materials to the State, which are currently under review. The permitting process will need to 

be complete before construction can commence. 

 

 



 

Public Engagement 

In early 2022, the City reintroduced the Main Street project to the community through 

Neighborhood and Business Owner Meeting, along with presentations to City leadership, advisory 

boards, and neighborhood planning assemblies. The project team also hosted a series of meetings 

for four focus groups - Refugees and BIPOC, Youth, Business Owners, and Mobility - which were 

intended to elicit input from communities that are generally more difficult to engage. The project 

team also received input through online surveys, emails, as well as door-to-door outreach for 

businesses. 

 

All public input received to date has been documented and considered throughout the design 

process, and has included the desire for affordable shopping and dining options, the need for 

inclusive, accessible, comfortable and interactive spaces, interest in creative approaches to 

aesthetics through landscaping and public art, the need for sustainability solutions, interest in 

alternative transportation infrastructure, and parking and safety concerns. The project team 

incorporated input in a manner that balanced the needs and preferences of the various groups 

that will utilize Main Street, while preserving the multi-modal function of the corridor. 

 

The project team will continue to provide updates on the project website, 

www.greatstreetsbtv.com, where the preliminary plans will be available for viewing in January. 

Close engagement and coordination with advisory groups, businesses and stakeholders will 

continue through final plan development and into construction. The project team continues to 

accept questions and comments on the project, which may be submitted through the contact 

information listed on the website. 

 

Next Steps 

The preliminary plans are currently under review and will be made available to the public upon 

completion of the review in January. The project team will then move to have final plans and final 

permitting completed in early summer 2023, with plans to advertise for construction bids in July.  

According to the current schedule, construction will begin as early as September 2023. 

 

Please do not hesitate to contact us with any questions or comments (Laura Wheelock, 

lwheelock@burlingtonvt.gov or Olivia Darisse, odarisse@burlingtonvt.gov).  Thank you. 

 

Attachments: 

A. Intersection Evaluation Memo 

B. Parking Advisory Committee Members 
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To: Burlington DPW Date: November 7, 2022 

Attn: Chapin Spencer 

645 Pine St 

Burlington, VT 

Project #: 58691.00 

    

From: Jenn Conley, PE, PTOE 

Karen Sentoff 

Evan Haugh 

Re: Main Street Intersection Alternatives 

As a part of the Main Street Great Streets project, an evaluation of two types of traffic control, signalized intersections 

and roundabouts, was conducted for each of the study area intersections.  This memorandum presents the results of 

that evaluation. 

Traffic volumes for future year conditions (2037) were developed consistent with previous City-accepted traffic impact 

studies, based on available traffic count data and anticipated traffic growth within this time horizon. Traffic volumes 

were increased by seven percent to represent background traffic growth until 2037. Additionally, the traffic associated 

with permitted developments, including residential and hotel space as well as the redevelopment of Burlington City 

Place and the impact of the Champlain Parkway, were added. This conservative approach resulted in volumes 

approximately 40% higher than the traffic volumes originally modeled for the Champlain Parkway project and 90% 

higher than the CCRPC 2040 regional model. 

In each case, a goal of reducing traffic speeds to 20 miles per hour was a consideration in the design criteria during 

development of alternatives. In either case, throughout the corridor, bicyclists and pedestrians are provided separate 

accommodation along Main Street.  

Roundabouts 

The feasibility of constructing roundabouts was considered at each of the seven project intersections. The effects of 

each traffic control type on right of way, building structure impacts, safety for all users, bike and pedestrian 

operations, and vehicular traffic operations, was evaluated. 

Design Criteria 

The industry standard design criteria for roundabouts is outlined in National Cooperative Highway Research Program 

(NCHRP) Report 672. The design criteria for roundabouts in the Main Street corridor was developed using that report.   

One of the City’s key goals for this project is to reduce speeds along Main Street. As such, a design speed of 20 miles 

per hour was chosen. 

Two basic designs were developed for this corridor. Space-saving mini roundabouts were considered at any location 

that is not intended to accommodate a heavy volume of large truck traffic. The intersections of Main with South 

Champlain, Church, and South Union Streets were designed including one travel lane (20 feet), bike lanes (5 feet), 

sidewalks (7 feet), a buffer between vehicles and cyclists (4 feet), and a center paved island (40-foot diameter), the 

total impact footprint’s diameter would be 112 feet. On these mini roundabouts, center islands must be fully 

mountable for trucks to be able to travel through the intersection. This results in a roundabout with little green space 

– the center island must be fully paved. 

At the other four intersections (Battery St, Pine St, St Paul St, and South Winooski Ave) larger roundabouts with a 142’ 

diameter footprint (includes 20’ travel lane, 5’ bicycle lane, 7’ sidewalks, 4’ buffer between cyclists and vehicles, and 

Attachment A

Intersection Evaluation Memo
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70-foot diameter center island) would be needed to accommodate the heavier volume of large trucks. On the larger 

roundabouts, a 20’ diameter raised interior center island would be included that could include some vegetation. 

Figures 1 and 2 illustrates the two roundabout designs. At each location, the roundabout footprint was located to 

reduce impacts to property, and in particular, structures as much as possible.   

 

Figure 2: Standard Roundabout (110-foot diameter circulation area) 

Figure 1: Mini Roundabout (80-foot diameter circulation area) 
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NCHRP 672 also dictates grades across and entering and exiting a roundabout.  The entry grades should not exceed 

three percent, exit grade should not exceed four percent and the roundabout itself should not exceed four percent.  

Due to the existing grades on Main Street, meeting these criteria would be impossible at many locations.  At Battery, 

Pine and S. Union Streets, the roundabout grades would be well over four percent (ranging from 4.3 to 4.6 percent) 

and at S. Champlain Street, the entry and roundabout grades would be over three percent.   

Right of Way and Building Impacts 

Roundabouts have large footprints. Ultimately, most intersections along the corridor would require at least some 

additional right of way. When estimating these impacts, roundabouts were located to minimize overlap with buildings 

and private property. It should be noted that these placements reduce the potential safety benefit by having some 

approaches enter the roundabout straight on instead of at an angle. 

The intersections of Main with S. Champlain and Church could accommodate mini roundabouts within existing right of 

way. The intersections of Main at Battery and S. Union would require relatively modest amounts of right of way (under 

100 square feet each). This would come from currently paved or landscaped areas. However, even a small acquisition 

adds cost and complexity to the project. The tight fit also leaves minimal design flexibility. 

The other three intersections all require more substantial right of way acquisitions with building impacts. The 

intersections of Main with Pine, Saint Paul, and S. Winooski would each require 900-1300 square feet of new right of 

way. These impacts occur even when the roundabouts are best placed to reduce impacts to structures and other 

property.  

 

Bike and Pedestrian Operations 

This corridor sees high pedestrian and cyclist volumes. At roundabouts, pedestrians use a crosswalk to cross approach 

legs. They do not encounter the delay of waiting for a signal, but their travel path is longer to continue along the same 

roadway. Pedestrians cross one travel direction at a time.  

Figure 3: Roundabout Footprints Shown with Right of Way Boundaries 

           Main & Pine          Main & Saint Paul        Main & S. Winooski 
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There is a school crossing location at S. Union Street.  The introduction of a roundabout may require additional 

assistance as the crossings of each side of the street are separated.  

Cyclists can travel through the roundabout as a vehicle but are also provided a separated facility along Main Street 

and will cross the roundabout legs at unsignalized crossings next to pedestrians. The more experienced cyclists may 

choose to travel through the roundabout and would typically have to use the entire lane to establish their space and 

avoid conflicts with merging and diverging vehicles.   

Heat Island Impacts 

The heat island effect in Burlington is exacerbated when natural ground surfaces are replaced by pavement. The net 

change in impervious area indicates whether the design will improve or worsen the heat island effect. 

Due to the footprint of the roundabout being larger than the existing conditions, as well as the addition of the 

separated bicycle facilities and activation spaces, these concepts result in increased impervious area relative to existing 

conditions, an overall average of nearly 800 sf per intersection.  

Safety Impacts 

Roundabouts are often considered a safety improvement over signalized intersections. Roundabouts effectively 

prevent head-on and broadside crashes because conflicting vehicles do not meet at those angles. Roundabouts are 

also designed to slow traffic through intersections, which reduces sever outcomes. Roundabouts have however been 

observed to increase bicycle-vehicle crashes1, which would be a downside on this corridor. 

Traffic Operations 

To reach efficient operating conditions in a roundabout, the circulation lane is always free-flowing. If queues from 

adjacent intersections stretch into a roundabout exit, it freezes the entire intersection. This means that queues must be 

under one block long for a roundabout to operate properly. Signalized intersections can tolerate longer queues 

because other movements still operate when one is blocked. This corridor has high vehicle, bicycle, and pedestrian 

volumes. In traffic simulations of the roundabout alternatives, queues spilling back to other intersections were 

unavoidable.  

In the traffic simulations, roundabouts eventually reached gridlock. Pedestrian volumes are one cause. Traffic entering 

or exiting roundabouts yields to pedestrians, so high pedestrian volumes (such as 192 hourly crossings of Main at 

Church) significantly interrupt traffic flow. Travel delays would be severe under a roundabout design. The operating 

levels of service and queuing for roundabouts is displayed in Table 1. 

 

  

 

1 In 46 studies reported to the CMF Clearinghouse (cmfclearinghouse.org), roundabout conversions increased vehicle-

bicycle crashes by an average of 38%. 
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Table 1: Roundabout Performance 

Intersection  

AM Peak Hour PM Peak Hour 

Delay (s) LOS 

Queue 

(ft) Delay (s) LOS 

Queue 

(ft) 

Battery St             

Overall 31.4 D   265.3 F   

  EB 3.8 A 54 271.7 F 136 

  WB 4.0 A 78 10.8 B 60 

  NB 4.7 A 87 409.3 F 682 

  SB 56.7 F 432 255.8 F 502 

S Champlain St           

Overall 3.9 A   583.5 F   

  EB 4.6 A 72 516.3 F 477 

  WB 3.3 A 55 116.3 F 252 

  NB 2.9 A 38 1412.2 F 1085 

  SB 2.6 A 23 781.3 F 466 

Pine St           

Overall 5.8 A   643.3 F   

  EB 6.4 A 160 538.6 F 422 

  WB 6.4 A 169 251.3 F 301 

  NB 5.4 A 111 1286.5 F 1128 

  SB 3.8 A 89 569.5 F 485 

St Paul St           

Overall 3.8 A   755.5 F   

  EB 2.8 A 77 521.5 F 405 

  WB 4.9 A 153 488.0 F 431 

  NB 3.8 A 88 1285.9 F 1176 

  SB 3.1 A 62 788.8 F 594 

Church St           

Overall 2.5 A   475.5 F   

  EB 2.2 A 54 386.5 F 428 

  WB 2.6 A 59 520.1 F 455 

  NB 1.7 A 15 666.7 F 402 

S Winooski Ave           

Overall 7.7 A   547.3 F   

  EB 4.8 A 115 301.2 F 452 

  WB 4.0 A 92 507.7 F 468 

  NB 2.8 A 56 876.8 F 1240 

  SB 16.4 C 278 638.3 F 465 

S Union St           

Overall 96.9 F   564.0 F   

  EB 3.1 A 74 149.8 F 399 

  WB 141.5 F 917 704.5 F 1151 

  NB 119.5 F 1115 894.9 F 1225 
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Signalized Intersections 

A design that included signalized intersections was created for each of the study area intersections. Similar to the 

roundabout evaluation, the effects of each traffic control type on right of way, building structure impacts, safety for all 

users, bike and pedestrian operations, and vehicular traffic operations, was evaluated. 

Design Criteria 

The appropriate design for each signalized intersection was determined based on the projected 2037 volumes. Even 

with the increased volumes, Main Street will be a two-lane cross section throughout with turn lanes only at select 

intersections. 

Based on heavy turn volumes, a westbound right turn lane will be maintained at Battery Street. A westbound left turn 

lane will remain at Pine Street to accommodate the increased traffic associated with the Champlain Parkway as well as 

a desire to be consistent with previous permitting conditions in place at this location. Eastbound and westbound left 

turn lanes will be retained at S. Winooski Avenue due to heavier turning volumes.  

On side streets, only minor changes occurred. On Pine Street, a southbound left turn lane will be formalized and the 

northbound approach restriped to a northbound thru/right-turn lane with a separate left-turn lane. In the analysis, 

Battery Street northbound was even modeled as one single lane. Elsewhere, the same number of lanes as current 

conditions will remain on side streets.  

Champlain Street sees very low volumes of vehicles and pedestrians. A signal is not warranted, so it will remain stop-

controlled.  

Signal Operation 

With the exception of Battery Street, each intersection is anticipated to be controlled by a two-phase signal, that is, all 

Main Street traffic receives a green indication in one phase and all side street traffic receives a green indication in a 

second phase. The presence of turning vehicles in the thru lanes results in friction for that thru traffic and a slower 

speed network.  Pedestrians will receive the walk signal and be processed at the same time as vehicles (i.e. pedestrians 

will cross side streets at the same time as Main Street receives the green ball) but will be provided the walk signal in 

an advance lead interval for better visibility and operations.  

Battery Street will operate as the only three phase signal in order to better accommodate pedestrians. The additional 

phase will simultaneously serve southbound lefts and westbound rights. The westbound right will be controlled by 

arrows and will display a red arrow when the walk signal is indicated. This movement is too heavy to be served 

concurrently with pedestrians. 

The corridor will be timed to optimize westbound progression in the morning and eastbound progression in the 

evening. One of the City’s key goals is reducing speeds along Main Street. As such, a design speed of 20 miles per 

hour was chosen for the progression speed throughout the network. 

Right of Way and Building Impacts 

The signalized designs, including turn lanes, fit comfortably within existing right of way and in fact, at most locations, 

narrow the width required for vehicular traffic and provide opportunities for wider sidewalks and activations spaces. 

These designs will not require additional right of way or have impacts on buildings. 
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Bike and Pedestrian Circulation 

By bumping curbs out, the signalized design significantly shortens crossing distances for pedestrians. Pedestrians will 

receive the walk to cross side streets when vehicles on Main Street receive the green indication.  Pedestrians crossing 

Main Street will receive the walk when vehicles on side streets receive the green indication.  In addition, crossing 

pedestrians have 7 seconds of walk time in advance of vehicles receiving the green signal, establishing the pedestrian 

in the space and increasing sight lines from turning drivers to pedestrians. There is a school crossing across Main 

Street at S. Union Street and this crossing is reduced by 18 feet versus the existing condition.  

Similar to in the roundabout alternative, cyclists have two options for travel.  Commuter cyclists, who wish to travel as 

a vehicle in the travel lane, will be processed via signalized control and be provided two stage turn boxes at 

intersections. To use these, cyclists cross to the far side of the intersection, stop and wait in the painted bike box, and 

then cross the second leg of the intersection when that direction is served. In addition, a separated facility will be 

provided along each side of Main Street that protects the cyclist and allows for crossing of side streets at the same 

time as pedestrians receive the walk signal. These cyclists will be provided the same advanced time as pedestrians to 

cross the side streets before Main Street vehicular traffic receives the green indication. 

Heat Island Effect 

The signalized design will slightly increase impervious area, adding about 140 sf per location for the addition of the 

separated bicycle facility and new activation spaces. The traveled portion of the roadway’s footprint, and its heat island 

effect actually decreases. 

Safety 

The design and timings proposed for Main Street will result in traffic speeds at or below 20 mph. The traffic signals will 

be designed to progress traffic at 20 miles per hour.  The low speeds are further reinforced by the presence of turning 

traffic in the shared thru lanes acting to slow traffic as it turns onto side streets. 

These low speeds will minimize crash severity, even at higher-risk collision angles associated with signalized 

intersections. Signalized intersections also have fewer bicycle-vehicle crashes than roundabouts, an important 

consideration on this corridor. In either case, the pedestrian crossing distance, or the distance that a pedestrian is 

exposed to traffic is significantly reduced.  

Traffic Operations 

All intersections report acceptable performance in the signalized plan. Signals are coordinated, with offsets set to 

optimize westbound progression in the morning and eastbound progression in the afternoon. At the high volumes 

(relative to capacity) anticipated, this is needed to keep an acceptable level of delay even with the added advance 

pedestrian time.  

Progression works well, with queues on Main Street generally clearing each cycle. Side streets have longer delays and 

can take several cycles to clear queues during peak periods (similar to how they perform today). Traffic simulations 

included realistic numbers of pedestrians and bus blockages for a more accurate evaluation. 

Delays and queues associated with the signalized alternatives are illustrated in Table 2.  
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Table 2: Signalized Performance 

 

Intersection  

AM Peak Hour PM Peak Hour 

Delay (s) LOS 

Queue 

(ft) Delay (s) LOS 

Queue 

(ft) 

Battery St             

Overall 64.4 E  72.8 E  

  EB 32.5 C 95 67.7 E 156 

  WB 151.8 F 435 126.1 F 613 

  NB 125.8 F 645 108.1 F 692 

  SB 36.0 D 375 102.7 F 545 

S Champlain St       

Overall 40.6 E  145.8 F  

  EB 20.4 C 328 83.3 F 482 

  WB 64.3 F 409 42.2 E 482 

  NB 240.4 F 194 1389.8 F 1090 

  SB 250.1 F 143 315.0 F 121 

Pine St       

Overall 56.4 E  115.0 F  

  EB 63.9 E 418 151.8 F 417 

  WB 146.8 F 387 87.9 F 377 

  NB 44.8 D 337 279.5 F 1121 

  SB 108.7 F 199 145.2 F 562 

St Paul St       

Overall 48.6 D  106.2 F  

  EB 37.1 D 205 63.2 E 410 

  WB 56.2 E 450 23.8 C 356 

  NB 140.1 F 726 243.5 F 1082 

  SB 56.4 E 108 267.3 F 555 

Church St       

Overall 28.1 C  24.9 C  

  EB 17.6 B 188 98.8 F 402 

  WB 163.0 F 452 16.2 B 312 

  NB 248.7 F 62 57.8 E 83 

S Winooski Ave       

Overall 56.9 E  80.6 F  

  EB 49.0 D 275 193.0 F 348 

  WB 46.6 D 545 93.9 F 458 

  NB 178.9 F 317 49.1 D 103 

  SB 94.7 F 576 180.8 F 481 

S Union St       

Overall 130.7 F  126.6 F  

  EB 58.5 E 465 37.7 D 583 

  WB 150.0 F 908 137.8 F 966 

  NB 196.4 F 1057 295.4 F 1169 
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Intersection Control Evaluation 

In this space-constrained corridor, roundabouts would be challenging to design and construct. They would require 

impractical or impossible large land acquisitions, including building demolitions at some intersections. 

At Pine Street, a roundabout would require acquiring the North Star Sports (100 Main Street) building. At St. Paul 

Street, the roundabout would impact 131 Main Street (a seven-story building) and 122 Main Street. A roundabout at S. 

Winooski Ave would not require demolitions, but would involve relocating underground fuel storage tanks at the Shell 

gas station and relocating air vents for the Courthouse Plaza building. Demolishing buildings for the Great Streets 

project is not desirable, especially since a signalized design can achieve equivalent safety and mobility.  

Table 3: ROW and Building Impacts1 

Intersection  

Roundabout  Signalized Intersection  

ROW Impacts Building Impacts ROW Impacts Building Impacts 

Battery St 80 sf None None None 

S Champlain St None None None None 

Pine St 

Major – 1324 sf of 

buildings and 

parking 

Unavoidable 

impact to North 

Star Sports 

None None 

St Paul St 

43 sf (includes 

buildings) and 1090 

sf of City Hall Park 

IUnavoidable 

impact to The 

Gryphon and Mad 

River Distillery 

None None 

Church St None None None None 

S Winooski Ave 

974 sf, mostly 

Champlain Farms 

Lot 

Underground 

Storage at 

Champlain Farms; 

Air Vents on 

Courthouse parcel 

None None 

S Union St 15 sf None None None 

1 Colors indicate the changes from existing with red being a negative change and green a positive change 

The signalized designs dedicate more activation space for pedestrians.  These are the spaces where people gather and 

enjoy the Main Street corridor.  These spaces provide a benefit to those users and activation on the street. Although 

this amenity does increase the heat island effect, it is not as significant as the increased heat island effect caused by 

roundabout alternatives.  Table 4 provides the impacts to the activation space as well as resulting heat island effects 

along the corridor.   
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Table 4: Activation Space and Heat Island Impacts as compared to Existing Conditions 

 

Intersection  

Roundabout  Signalized Intersection  

Activation Space 

Impacts (Gain or 

Loss in sf) 

Heat Island 

Impacts (Gain or 

Loss of Pervious in 

sf) 

Activation Space 

Impacts (Gain or 

Loss in sf) 

Heat Island Impacts 

(Gain or Loss of 

Pervious in sf) 

Battery St -76 -3122 3000 -1987 

S Champlain St -15 -4696 2600 -3746 

Pine St None -1161 3800 -746 

St Paul St None 1669 None 1737 

Church St -207 2578 3000 2784 

S Winooski Ave -190 884 840 1594 

S Union St -368 -1769 None -644 

*Changes in area are relative to the existing geometry with red showing negative changes and green illustrating positive changes. 

Pedestrian paths along Main Street become longer at roundabouts than at signalized intersections, as they must 

traverse the outer perimeter of a larger intersection. Both designs shorten pedestrian crossings of travel lanes relative 

to current conditions.  Roundabouts reduce the crossings to conflicts with single traffic directions, while the signalized 

designs fully stop vehicles during an advance crossing period each cycle. Both designs significantly calm traffic speeds, 

the critical piece in mitigating potential for severe crashes. 

Cyclists are accommodated in both alternatives in separate facilities, but for the advanced cyclists who prefers 

traveling as a vehicle, the roundabout does present challenges as the cyclist visibility to motorists is not as clear during 

merging and diverging movements in a roundabout as a thru movement along a corridor or stopped at a signalized 

intersection.   

Operationally, signalized intersections offer the most flexibility. Capacity of each approach, progression, and speeds 

can be manipulated by swapping timing and coordination plans during different times of day. Roundabouts do not 

offer the same control and become gridlocked when queues spill back more than one block.  

Table 5 compares operations for the existing road design, a roundabout corridor, and the proposed signalized design. 

Each scenario is compared under the 2037 PM peak hour volumes.  
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Table 5: Performance Comparison (2037 PM Peak Hour) 

  
Existing Conditions Roundabout Signalized 

Intersection 

  Delay (s) LOS 
Queue 

(ft) 
Delay (s) LOS 

Queue 

(ft) 
Delay (s) LOS 

Queue 

(ft) 

Battery St                   

Overall 28.6 C   265.3 F   72.8 E   

  EB 41.6 D 154 271.7 F 136 67.7 E 156 

  WB 14.4 B 241 10.8 B 60 126.1 F 613 

  NB 20.1 C 235 409.3 F 682 108.1 F 692 

  SB 44.1 D 461 255.8 F 502 102.7 F 545 

S Champlain St                   

Overall 90.9 F   583.5 F   145.8 F   

  EB 69.3 E 465 516.3 F 477 83.3 F 482 

  WB 3.1 A 117 116.3 F 252 42.2 E 482 

  NB 696.1 F 971 1412.2 F 1085 1389.8 F 1090 

  SB 424.9 F 299 781.3 F 466 315.0 F 121 

Pine St                   

Overall 81.4 F   643.3 F   115.0 F   

  EB 102.8 F 438 538.6 F 422 151.8 F 417 

  WB 29.2 C 363 251.3 F 301 87.9 F 377 

  NB 66.0 E 562 1286.5 F 1128 279.5 F 1121 

  SB 193.3 F 477 569.5 F 485 145.2 F 562 

St Paul St                   

Overall 110.6 F   755.5 F   106.2 F   

  EB 69.7 E 407 521.5 F 405 63.2 E 410 

  WB 17.9 B 307 488.0 F 431 23.8 C 356 

  NB 205.5 F 982 1285.9 F 1176 243.5 F 1082 

  SB 344.2 F 562 788.8 F 594 267.3 F 555 

Church St                   

Overall 34.5 C   475.5 F   24.9 C   

  EB 65.1 E 408 386.5 F 428 98.8 F 402 

  WB 6.7 A 247 520.1 F 455 16.2 B 312 

  NB 115.4 F 125 666.7 F 402 57.8 E 83 

S Winooski Ave                   

Overall 65.4 E   547.3 F   80.6 F   

  EB 91.4 F 395 301.2 F 452 193.0 F 348 

  WB 62.2 E 487 507.7 F 468 93.9 F 458 

  NB 44.0 D 226 876.8 F 1240 49.1 D 103 

  SB 56.2 E 587 638.3 F 465 180.8 F 481 

S Union St                   

Overall 75.6 E   564.0 F   126.6 F   

  EB 13.7 B 399 149.8 F 399 37.7 D 583 

  WB 156.6 F 1266 704.5 F 1151 137.8 F 966 

  NB 48.4 D 454 894.9 F 1225 295.4 F 1169 
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A mixed corridor with both signals and roundabouts would give up the timing and progression advantages. A 

roundabout anywhere in the corridor breaks the progression because you cannot control the pattern of arrivals to 

adjacent intersections. 

Overall safety is significantly improved in both alternatives thru the reduction of travel speeds improving crash 

outcomes. The roundabout benefits of single direction vehicular conflicts are likely similar to the benefit of providing 

the advanced, protected walk time.   

Given these findings, signalized intersections are the preferred alternative for Main Street. Signalized intersections 

offer more safety and operations benefits with lower impacts to adjacent business structures and properties than 

roundabouts. We recommend proceeding with the signalized design.  
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