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INTRODUCTION
This manual focuses on traffic calming procedures 
and measures for existing streets in the City of 
Winooski, VT. The purpose of traffic calming is to 
support the livability and vitality of residential 
and commercial areas through improvements 
for safety, mobility, and comfort. These 
objectives are typically achieved by reducing vehicle 
speeds or volumes on a single street or a street 
network, which collectively improve conditions for  
non-motorized street users. Traffic calming 
measures consist of horizontal, vertical, lane 
narrowing, roadside, and other features using 
self-enforcing physical or behavioral means. 
Research from the Federal Highways Administration 
(FHWA) and Institute of Transportation Engineers 
(ITE) has been instrumental in promulgating this 
practice nationwide and informs the processes and 
measures that make up this manual.

Winooski Falls Way.

Goals & Objectives
This Traffic Calming Manual represents an 
important step for the City of Winooski in its 
mission and vision to provide a safe, healthy and 
welcoming environment with opportunities to 
connect and engage with other residents of the city. 
Building upon previous efforts to identify traffic 
calming measures suitable for construction, this 
manual provides the City of Winooski with: 

 � THE PROCESS: Procedures by which residents 
may request and the city may investigate and 
pursue traffic calming measures along its 
residential and collector streets.

 � THE TOOLBOX: Guidance regarding the 
appropriate use, design, signing and pavement 
markings of traffic calming measures.

This manual focuses on traffic calming measures 
for existing streets. The traffic calming program 
is designed for streets with posted speeds less 
than or equal to 30 mph and is not necessarily 
appropriate for multilane arterial corridors.

Goals of this program are to:

 � Protect existing residential neighborhoods 
through appropriate traffic and speed 
management

 � Promote safe, comfortable, multimodal 
transportation

 � Provide acceptable levels of access, while 
minimizing unnecessary traffic or excessive 
speeds. 

IMAGE HERE
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“Supporting the livability and vitality of residential and commercial areas through  
improvements in non-motorist safety, mobility, and comfort. These objectives are  
typically achieved by reducing vehicle speeds or volumes on a single street or a street 
network. Traffic calming measures consist of horizontal, vertical, lane narrowing,  
roadside, and other features that use self-enforcing physical or psycho-perception means 
to produce desired effects.“

What is Traffic Calming?
The Federal Highways Administration (FHWA) describes traffic calming as:

What is NOT Traffic Calming?

Figure 1.1: Relationship between vehicle speed and pedestrian fatalities. 
Source: FHWA.

Traffic Calming ePrimer, Module 2. Federal Highways Administration (FHWA), Office of Safety.

The essential elements 
of traffic calming remain 
the same: (1) reduction of 
automobile speeds and/or 
volume, (2) through the use 
of physical measures, (3) 
to improve quality of life in 
residential and commercial 
areas, and (4) increase the 
safety of pedestrians and 
bicyclists.

It’s important to clarify potential treatments that 
will not be considered as traffic calming measures. 
Four common requests from residents include:

 � Stop sign installation requests,

 � Speed radar equipment installation,

 � Driver safety education, and

 � Speed limit enforcement efforts by local police. 

While stop signs and other traffic control signs 
are means by which traffic operations may be 
managed, they are not considered traffic calming 
devices because they are not self-enforcing. As 
regulatory traffic control devices, traffic control 
signs obligate the motorist to alter their driving 

behavior and reduce speed, but require enforcement 
by authorities in order to be effective rather than 
the operator’s voluntary modification of their 
behavior. Research overwhelmingly show that stop 
signs are not effective as a speed control device; 
and, in fact, have been found to aggravate speeding 
conditions between traffic control locations.

Driver safety education is an essential 
requirement for obtaining a state drivers’ license 
but is not in itself a traffic calming measure because 
it is not a physical treatment that is self-enforcing. 
For these reasons, requests of this nature will not 
be considered under the City’s Traffic Calming 
Program.
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Why is Traffic Calming Important?

Figure 1.2: Relationship between 
speed, stopping distance, and 
serious injury.

By reducing vehicle speeds, traffic calming measures help to make our community safer for drivers, 
bicyclists, and pedestrians alike, and increases our quality of living. Crashes occur throughout Winooski, 
regardless of the different street types or land use context. As vehicle speeds increase, the risk of death 
for pedestrians increases, and the likely severity of crashes between vehicles does as well. Calming traffic 
encourages vehicle travel to and through Winooski at speeds that are safer for all users, giving bicyclists 
and pedestrians greater safety, and making our city more walkable, bikeable, and livable.

TRAFFIC CALMING GOALS: 
 � Increasing the quality of life;

 � Incorporating the preferences and 
requirements of the people using the area 
(e.g., working, playing, residing) along the 
street(s), or at intersection(s);

 � Creating safe and attractive streets;

 � Helping to reduce the negative effects of 
motor vehicles on the environment (e.g., 
pollution, sprawl); and

 � Promoting pedestrian, bicycle and transit 
use.

TRAFFIC CALMING OBJECTIVES:
 � Achieving slow speeds for motor vehicles;

 � Reducing crash frequency and severity;

 � Increasing the safety and the perception 
of safety for non-motorized users of the 
street(s);

 � Reducing the need for police enforcement;

 � Enhancing the street environment (e.g., 
streetscaping);

 � Encouraging water infiltration into the 
ground;

 � Increasing access for all modes of 
transportation; and

 � Reducing cut-through motor vehicle traffic.

Source: ITE website https://www.ite.org/technical-
resources/traffic-calming/ 
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Figure 1.3: Crash density map of Winooski, VT. Dots represent crash locations.  
Red indicates high concentration of crashes, while green represents lower concentrations. 

Source: VTrans Public Crash Data Query Tool (2016-2021). 

Figure 1.4: Relationship 
between speed and peripheral 

vision while driving. 

10-15 MPH

40+ MPH
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What is Winooski Already Doing for Traffic 
Calming?
The City of Winooski isn’t starting from scratch in 
its efforts to develop a traffic calming program. The 
Public Works Department has existing standards that 
govern the form and function of Winooski’s streets, 
including pedestrian and road facilities guidelines. 
This manual builds upon these existing plans, 
programs, and departments, identified below:

 � WINOOSKI DEPARTMENT OF PUBLIC WORKS 
STREETS AND FACILITIES TEAM: Responsible 
for maintaining and improving the city’s street 
network, buildings, and parks system.

 � MUNICIPAL INFRASTRUCTURE COMMISSION: 
A City Commission that provides policy support to 
the City Council related to infrastructure issues.

 � WINOOSKI MUNICIPAL CODE, STREETS 
AND SIDEWALK CHAPTER: This chapter of 
Winooski’s code outlines guidelines to help 

promote safe and effective pedestrian and 
vehicular travel throughout the city.

 � WINOOSKI PUBLIC WORKS STANDARDS 
AND SPECIFICATIONS: These guidelines 
define the different type of street typologies 
along with detailed engineering drawings of 
different devices used by the Public Works 
department. Traffic Calming measures could 
be/have been added to this document.

 � TRANSPORTATION MASTER PLAN: The 
community’s vision and goals for mobility, 
including a prioritized Action Plan to align 
policy with projects.

 � STRATEGIC VISION MASTER PLAN: A guiding 
document adopted in 2019 with steps for 
the city to continue its mission for a livable, 
diverse, and affordable community.

Winooski’s downtown center showcasing a large roundabout, an excellent example of traffic calming.
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Evaluation Process
Upon receipt of a formal Report of Problem (either 
public request via email or phone call, or website 
input form), the first decision point is whether the 
traffic problem relates to one of three identified 
factors: speed, crashes, or volume/heavy trucks.  

If this initial screening justifies additional data 
collection, then the next step is a formal Traffic 
Calming Assessment by conducting a field review, 
collecting traffic data, or analyzing existing data. The 
type of traffic data collected will be dictated by the 
nature of the problem identified.

Speed data may involve the collection and analysis of 
vehicles over a 48-hour period to determine the 85th 
percentile differential measurement, operating under 
typical traffic conditions while schools are in session. 

Crash data may involve research on the current 
VTrans annual Crash Rates calculations, as well 
as crash records from VTrans Annual State Crash 
Database, or Public Crash Data Query Tool. 

Volume/Heavy Truck data may involve conducting 
a 24- or 48-hour vehicle classification count, 
specifically for vehicles with three or more axles. 

Public Works will assemble and analyze these data to 
determine if specific threshold criteria warrants are 
exceeded.

TRAFFIC CALMING  
EVALUATION PROCESS
This manual assists the Department of Public Works (Public Works) and the citizens of Winooski with 
requesting, evaluating and implementing traffic calming measures within the city. It will be used by Public 
Works staff to evaluate whether requests for traffic calming will follow the Traffic Calming Program or an 
alternate process. The objective is to provide clear, transparent guidance to the public, and simplify the 
overall process from initiation to implementation.  

BASICS OF THE TRAFFIC CALMING 
PROCESS: 

Requests are initiated by contacting Public 
Works to initiate a request (www.winooskivt.
gov/170/Public-Works).

 � If warrants are met (See Threshold 
Criteria Warrants), Public Works will 
identify measures that address the 
identified problem(s) and develop a 
concept plan(s). 

 � A public meeting will be held during 
the regularly scheduled monthly public 
municipal infrastructure commission 
meeting to provide feedback on the 
treatment concept. If needed, a second 
meeting will be scheduled to share 
updated plans. 

 � If warrants are not met, a three-year 
grace period will be applied before being 
considered for traffic calming,

 � Public Works will post the results of 
warrant analysis onto www.winooskivt.
gov/CivicAlerts.aspx

 � Monitoring and analysis of traffic/crash 
data will occur at 6-, 12-, and  
18-months following installation to 
evaluate effectiveness.

https://www.winooskivt.gov/170/Public-Works
https://www.winooskivt.gov/170/Public-Works
http://www.winooskivt.gov/CivicAlerts.aspx
http://www.winooskivt.gov/CivicAlerts.aspx
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patterns change.
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speed exceeds 
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Severity  
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YESNO
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ISSUE FAILS 
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EVALUATION AND SELECTION OF TRAFFIC 
CALMING TREATMENT OPTIONS BY DPW 6

Figure 2.1: Traffic calming evaluation flowchart.
ASSUMPTIONS:
1 The City of Winooski may adopt a Vision Zero policy. When the policy is adopted, severity 
of crash thresholds will be re-evaluated to align with the policy.
2Use Annual Crash Rate; Source: https://vtrans.vermont.gov/docs/highway-research. 
Collector Streets: compare with Urban Collector (17); Neighborhood Streets: compare with 
Urban Local (19)
3Use Annual State Crash Database; Source: https://vtrans.vermont.gov/crash-manual 
Property Damage Only (Type 1): No injuries or deaths involved / Injury (Type 2): A person(s) 
is injured, but no one is killed / Fatality (Type 3): If any person is killed in the crash

4Bike/Ped crashes based on one year occurrence; Injury (Type 2) / Fatality (Type 3); Source: 
http://apps.vtrans.vermont.gov/CrashPublicQueryTool/
5Truck volume percentage based on 24-hr volume classification count, Heavy Trucks 
represent 3+ axles. Truck threshold does not apply to designated Truck Routes.
6Engineering judgment applies to assumptions 2-6 above.
7 3-year grace period applies, unless crash thresholds are exceeded.

Does not apply to  
Gateway Streets
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With the appropriate data collected, the next 
decision point is whether the reported problem 
meets or exceeds the established Criteria Warrants, 
which are minimum criteria for correction of a 
roadway deficiency. These are listed in the column 
to the right. The minimum criteria, or warrants, 
represent thresholds above which city staff will 
consider traffic calming treatments, and are based 
on both national research (FHWA), local roadway 
characteristics, and available datasets. Thresholds 
are intended to be adjusted as necessary 
over time to remain appropriate for local 
conditions.

An assessment that satisfies these warrants 
proceeds to the next decision point, consideration 
of methods and treatment options, presented 
in the next section. Cost-effective treatments 
will largely depend on the characteristics of the 
roadway, as not all traffic calming treatments 
will be effective on different streets. Further 
discussion of street typologies follows (Street 
Typologies section).

An assessment that does not satisfy these warrants 
will not advance for traffic calming treatments. New 
requests for traffic calming will not be advanced 
for a grace period of three (3) years unless crash 
thresholds are exceeded in subsequent years. 
Public Works will provide results of all assessments 
at www.winooskivt.gov/170/Public-Works.

Speed Warrant
The reported 85th percentile speed differential 
measurement is greater than the posted speed by:

 � +10 mph for Collector Streets, or

 � +5 mph for Neighborhood Streets

Safety Warrant
The documented crash history along the roadway:

 � Exceeds the annual Vermont State Crash 
Rate for streets of similar roadway conditions 
(number of lanes, posted speed, and/or 
functional classification)

In the last 5-years exceed:

 � 10 or more Type 1 crashes (property damage 
only); or

 � Two (2) or more Type 2 crashes (injury); or

 � One (1) or more Type 3 crashes (fatality)

In the last year exceed:

 � One (1) or more Type 2 crashes (injury) 
involving pedestrian or bicycle or,

 � One (1) or more Type 3 crashes (fatality) 
involving pedestrian or bicycle 

Heavy Trucks Warrant
Excluding streets designated as truck routes, the 
reported 24-hour traffic volume classification 
count must: 

 � Exceed 4% for heavy trucks (three or more 
axles), or

 � Engineering judgment, considering 
surrounding land use context  

Threshold Criteria Warrants

http://www.winooskivt.gov/170/Public-Works
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Not all traffic calming treatments will be effective on 
all streets. Once it is determined that thresholds are 
met and traffic calming measures are warranted, 
the next step is to determine the appropriate 
traffic calming treatment(s), which begins with a 
consideration of the street and its context. Gateway 
Streets will only be considered for traffic calming 
through a separate, unique scoping study process.

Winooski’s Transportation Master Plan (2017) defines 
four street types, which form the basis of selection 
for the traffic calming evaluation process. These 
street typologies are described in brief:

 � COLLECTOR STREETS:  
Transportation corridors connecting 
Neighborhood Streets to Gateway Streets

 � NEIGHBORHOOD STREETS:  
Streets that primarily serve those who live or 
visit these areas

 � GATEWAY STREETS: Main transportation 
corridors leading in and out of the city

 � TRUCK ROUTES: Routes that connect industrial 
areas to Gateway Streets (excluded from heavy 
trucks threshold warrant criteria)

Street Typologies

Figure 2.2: Street typologies map.
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Maple Street (Neighborhood Street Type)

LaFountain Street (Collector Street Type)

NEIGHBORHOOD STREETS

Neighborhoods streets are people-centric with 
lower volumes and speeds. This street type 
accounts for a majority of streets (60%) and mileage 
in the city. Examples include Maple Street, 
Elm Street, Bellevue Street, and Barlow Street. 
Characteristics of this street type are most similar 
to Collector Streets:

 � 10’-11’ travel lanes

 � Sidewalks on one or both sides

 � Bike lanes or separated bike lanes

 � < 5’ wide green strip

 � Street trees

 � Parking on one or both sides

COLLECTOR STREETS

Collector streets serve as mid-level corridors 
between residential areas and Gateway streets. 
Examples include North Street, Pine Street, 
Saint Peter Street, Spring Street, Weaver Street, 
LaFountain Street, or Winooski Falls Way. Some of 
the characteristics of this street type include:

 � 10’-11’ travel lanes

 � Sidewalks optional

 � Shared-use lanes for bicyclists

 � Optional green strip

 � Optional street trees

 � Parking on one side
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Main Street (Gateway Street Type)

Allen Street (Truck Route, and Gateway Street Type)

GATEWAY STREETS

Gateway streets serve as primary corridors that 
lead in and out of the city to the north, east, and 
south. These significant corridors will be treated 
independently for traffic calming. Examples include 
Main Street, Malletts Bay Avenue, E Allen Street, 
and Colchester Avenue. Some of the characteristics 
of this street type include:

 � 11’-12’ travel lanes

 � Sidewalks on one or both sides

 � Bike lanes or separated bike lanes

 � < 5’ wide green strip

 � Street trees

 � Optional on-street parking

 TRUCK ROUTES

Truck routes are not considered a stand-alone type, 
but rather an overlay on top of the remaining three 
types. All Gateway streets (including E Allen Street, 
shown at right) are considered truck routes, and 
two residential streets (Elm Street and Tigan Street) 
are also designated truck routes because they 
provide access to industrial properties. The typical 
characteristics include:

 � 11’-12’ travel lanes

 � Sidewalks on one or both sides

 � Optional bike facilities

 � Optional green strip

 � Optional street trees

 � Parking on one or both sides
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NEIGHBORHOOD COLLECTOR
2-Lane  

(< 27 ft.)
2-Lane  

(> 27 ft.) 2-Lane
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Curb Extension • • •
Choker • • •
Chicane • • •
Speed Hump • • •

H
IG
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CT

  
PH

YS
IC

A
L 
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N

Raised Crosswalk • • o

Raised Intersection • • o

Neighborhood  Traffic Circle o • •
Median Refuge Island (intersection treatment) • • •
Median Island (midblock treatment) • • •
Bike Lanes - o •
On-Street Parking o • o

Reallocation of  Pavement Space - • •

O
TH

ER

Law Enforcement • • •
Parking Conversion (or modification) o • o

Street Events (temp.) • • •

Different streets, in accordance with our Street 
Typologies, will merit different types of traffic 
calming measures. Once Public Works determines 
that thresholds are met and traffic calming is 
warranted, the next step in the process is to 
determine the most appropriate treatment.

This section describes the traffic calming measures 
that make up Winooski’s “toolbox”. Each treatment 

is described, its advantages and disadvantages 
given, and a range of measures including design 
detail and cost is provided. Public Works staff and 
the public can rely on this manual in determining 
which measures are applicable and appropriate for 
installation. Not all traffic calming treatments apply 
to every street typology. Engineering judgment 
should be incorporated into the consideration of 
any potential design.

TRAFFIC CALMING TREATMENTS

Table 3.1: Table of traffic calming measures and contextual guidance.

Preferred Treatment Engineering Judgement Not Recommended• o -



WINOOSKI TRAFFIC CALMING MANUAL 21

03  |  TRAFFIC CALMING METHODS & TREATMENTS

Low-Impact Physical Design

Appropriate for all common 
urban speed limits.

LOW-IMPACT PHYSICAL DESIGN

ADVANTAGES

 � Slows automobile turning speeds and 
increases sight triangles for motorists, 
increasing pedestrian visibility 

 � Shortens pedestrian crossing distance and 
improves pedestrian visibility 

 � Thermoplastic markings and flex post 
bollards may be used as alternate to 
concrete curb (preferred). 

 � Creates beautification opportunities for 
landscaping and amenities at extensions 

DISADVANTAGES

 � May require relocation of above- and 
below-ground utilities, drainage features 

 � May require some parking removal 
adjacent to intersections 

 � Potential for higher costs due to drainage 
considerations 

 � Potential to cause vehicle damage to larger-
class vehicles

Horizontal extension of 
sidewalk and pedestrian 
zone into the street at an 
intersection. Narrows roadway 
to near the travel lane width. 
Depth of extensions and 
materials may vary.

Curb Extension

Speed 

Appropriate for low to 
moderate traffic volumes.

Traffic & Volume

Appropriate for all vehicle 
traffic types, including 
emergency response & 
transit.

Route Types

Range from $10,000 to 
$25,000 by size.

Cost
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LOW-IMPACT PHYSICAL DESIGN

ADVANTAGES

 � Beautification opportunities for landscaping 
and streetscape amenities at choker 
locations

 � Provides opportunities for mid-block 
crosswalks

 � Provides protection for on-street parking

 � Applicable with or without dedicated bicycle 
facilities

DISADVANTAGES

 � May require relocation of drainage features 
and utilities

 � May require some parking removal

 � Potential for higher costs due to drainage 
considerations

Narrowing of roadway with 
paired curb extensions 
or roadside islands at a 
midblock location. May be 
combined with on-street 
parking or crosswalks.

Choker

Appropriate for most 
common urban speed limits.

Speed 

Appropriate for two-lane 
roads with low to moderate 
traffic volumes.

Traffic & Volume

Appropriate for all vehicle 
traffic types, including 
emergency response and 
transit.

Route Types

Range from $10,000 to 
$25,000 per extension.

Cost
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LOW-IMPACT PHYSICAL DESIGN

ADVANTAGES

 � Appropriate in both urban and suburban 
settings

 � Landscaping the areas of deflection can 
create green space

 � Slows traffic by encouraging motorists 
to moderate vehicle speed through the 
horizontal deflection

DISADVANTAGES

 � Bicyclists and motor vehicles share the lane

 � Drivers may cut straight paths across center 
line (striping, without median)

Alternating curves or lane 
shifts that force a motorist 
to steer back and forth. 
Created with alternating 
curb extensions; can also be 
achieved by alternating  
on-street parking.

Chicane

Appropriate up to 35 miles 
per hour.

Speed 

Appropriate for two-lane 
roads with low traffic 
volumes.

Traffic & Volume

Appropriate for all vehicle 
traffic types, including 
emergency response and 
transit.

Route Types

Range from $5,000 to 
$10,000 per chicane.

Cost
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LOW-IMPACT PHYSICAL DESIGN

ADVANTAGES

 � Bicyclist safety is relatively unaffected 

 � Typical traffic volume reductions of 20% 
(series of humps) 

 � Crash rate reductions of approximately 40% 
are typical 

 � “Cushion” variation can accommodate 
emergency and transit routes.

DISADVANTAGES

 � Little to no speed or volume reductions 
when applied as a singular treatment

 � Increased noise levels from vehicle impacts 
to hump

 � Adequate stopping sight distance or 
warning signs needed

 � Potential for damage to, from snow plows 
during winter

Elongated mound in roadway, 
perpendicular to traffic flow, 
that uses vertical deflection 
to slow motorists. Typically 
14’ to 22’ in depth depending 
upon speed and volume. 
Typical spacing of 300’ to 500’. 

Speed Hump

Appropriate up to 45 miles 
per hour posted speed limit.

Speed 

Appropriate for two-lane 
roads with low to moderate 
traffic volumes.

Traffic & Volume

Not appropriate for truck 
access routes, transit or 
primary emergency routes, 
or steep grades of 8+%.

Route Types

Range from $2,000 to $4,000 
per hump.

Cost
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HIGH-IMPACT PHYSICAL DESIGN

ADVANTAGES

 � Increased pedestrian connectivity creates a 
more walkable community

 � Reduces speeds to between 25 to 35mph at 
the crosswalk

 � Bicycle safety relatively unaffected

 � When used in a series, traffic volume 
reductions of up to 20% observed

DISADVANTAGES

 � Should not be located within 50’ to 75’ of 
bus stops

 � Potential for snow plow damage to raised 
crosswalk during winter

 � Potential increase in noise and in traffic on 
adjacent streets

Raised area perpendicular 
to roadway with pedestrian 
crosswalk atop, using vertical 
deflection to reduce vehicle 
speeds. Height varies based 
on roadway type. Appropriate 
at midblocks & intersections.

Raised Crosswalk

Appropriate up to 35 miles 
per hour.

Speed 

Appropriate for two-lane 
roads with low traffic 
volumes.

Traffic & Volume

Not appropriate for primary 
emergency routes, may 
impact transit routes.

Route Types

Range from $2,500 to $8,000 
per crosswalk.

Cost

High-Impact Physical Design
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Appropriate up to 30 miles 
per hour.

HIGH-IMPACT PHYSICAL DESIGN

ADVANTAGES

 � Versatile in both residential and commercial 
settings; enhances intersection aesthetics

 � Large trucks are slowed and/or delayed 
between two to six seconds crossing the 
intersection

 � Works well with curb extensions and 
textured crosswalks

 � Improves accessibility

DISADVANTAGES

 � Reduction in speeds away from intersection 
typically <10%

 � May require bollards to define roadway edge

 � Storm drainage/underground utility 
modifications are likely necessary

 � Potential for higher costs depending upon 
width of intersecting roads and drainage 
considerations

Flat, raised area covering an 
entire intersection, including 
crosswalks, with ramps 
at all approaches. May be 
accompanied by brick or 
other decorative materials 
and textures.

Raised Intersection

Speed 

Appropriate for low traffic 
volumes.

Traffic & Volume

Appropriate for all vehicle 
traffic types, including 
emergency response and 
transit.

Route Types

Range from $25,000 to 
$70,000 per intersection.

Cost
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Appropriate up to 30 miles 
per hour.

HIGH-IMPACT PHYSICAL DESIGN

ADVANTAGES

 � Appropriate in both urban and suburban 
settings

 � Landscaping the areas of deflection can 
create green space

 � Slows traffic by encouraging motorists 
to moderate vehicle speed through the 
horizontal deflection

DISADVANTAGES

 � Not appropriate where transit routes must 
make left turns

 � Emergency vehicles and large trucks 
typically may turn left in front of the circle 
in order to navigate the intersection

 � Cost may increase dependent upon 
drainage, utilities, landscaping and circle 
diameter

Raised circular island within 
an unsignalized intersection 
around which traffic passes. 
Unlike roundabouts, there is 
no horizontal deflection on 
approach; may use Stop or 
Yield signs instead.

Neighborhood Traffic Circle

Speed 

Appropriate for low traffic 
volumes.

Traffic & Volume

Not appropriate for truck 
routes, transit routes, or 
primary emergency routes.

Route Types

Range from $10,000 to 
$25,000 per intersection.

Cost
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Appropriate up to 35 miles 
per hour.

HIGH-IMPACT PHYSICAL DESIGN

ADVANTAGES

 � Reduces pedestrian crossing distance and 
increases visibility,

 � With a variety of materials, medians can 
greatly enhance neighborhood aesthetics

 � Raised curbing increases visibility and 
nighttime safety

 � Reduces vehicle conflict points

 � 46 to 56% reduction in pedestrian crashes 
observed

DISADVANTAGES

 � Landscaping maintenance costs can 
increase depending on vegetation used

 � Potential for higher costs depending upon 
drainage and utilities considerations

 � Turning radius may be impacted for larger 
vehicles

Raised island located along 
the centerline of the roadway 
at an intersection, with a 
center cutout for pedestrians 
to rest while crossing. Islands 
narrow lane width and reduce 
pedestrian crossing distance.

Median Refuge Island (intersection treatment)

Speed 

Appropriate for all traffic 
volumes.

Traffic & Volume

Appropriate for all vehicle 
traffic types, including 
emergency response and 
transit.

Route Types

Range from $10,000 to 
$15,000 per island.

Cost
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Appropriate up to 35 miles 
per hour.

HIGH-IMPACT PHYSICAL DESIGN

ADVANTAGES

 � Can function as a midblock pedestrian 
refuge island

 � With a variety of materials, medians can 
greatly enhance neighborhood aesthetics

 � Light crowning increases visibility and 
nighttime safety

 � Reduces vehicle conflict points

DISADVANTAGES

 � Bicyclist and motor vehicles share the lane

 � Landscaping maintenance costs

 � Potential for higher costs depending upon 
drainage and utilities considerations

 � Can restrict driveway access where 
driveways are located within the limits of 
the island

 � Damage to, from snow plows during winter

Raised island along a street 
centerline that narrows the 
travel lane width at midblock 
locations. May be a raised 
curb (preferred) or painted 
area, and with or without 
landscaping.

Median Island (midblock treatment)

Speed 

Appropriate for all traffic 
volumes.

Traffic & Volume

Appropriate for all vehicle 
traffic types, including 
emergency response and 
transit.

Route Types

Range from $10,000 to 
$15,000 per island.

Cost
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Appropriate up to 45 miles per 
hour; lane type may differ.

HIGH-IMPACT PHYSICAL DESIGN

ADVANTAGES

 � Increased motorist comfort as vehicles are 
offset from the curb

 � Reduces motorist-bicyclist conflict

 � Where existing corridors are retrofitted 
with bicycle lanes, reduces pedestrian 
crossing distance and tends to reduce 
vehicle speeds

DISADVANTAGES

 � Congestion may increase when lanes are 
removed to accommodate bicycle lanes

 � May increase bicycle-vehicle conflicts at 
intersections

Travel lane for use by bicyclists, 
marked by pavement markings 
and/or signage. Includes  
on-street, and separated lanes. 
May be physically separated 
from vehicle traffic by buffer or 
barrier.

Bike Lanes

Speed 

Appropriate for all traffic 
volumes; type of lane may 
differ.

Traffic & Volume

Part of a connected, low 
stress bike network, using 
collectors and gateway 
streets. Use engineering 
judgement for truck routes.

Route Types

Highly variable, dependent 
upon design and site 
conditions. Consult VTrans.

Cost
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Appropriate for any common 
urban speed limit.

HIGH-IMPACT PHYSICAL DESIGN

ADVANTAGES

 � Typical speed reductions of 1 to 5 mph, 
most significant on narrow two-way streets 
with parking on both sides

 � Improves accessibility to adjacent 
properties and can increase business traffic

 � Bicycle and pedestrian safety improved 
when parking provides/acts as buffer from 
travel lane

DISADVANTAGES

 � Negligible effect if demand for parking is 
insufficient

 � Little effect on actual pedestrian/vehicle 
and bicycle/vehicle conflicts

 � Extra space may be needed to protect 
bicyclists from opening car doors

Parking spaces in the roadway 
located next to travel lanes that 
increase side friction to traffic 
flow. May be angled, parallel, or 
reverse-angled. Alternate along 
a corridor to mimic a chicane.

On-Street Parking

Speed 

Appropriate for all traffic 
volumes and vehicle types.

Traffic & Volume

Requires engineering 
judgement to avoid conflict 
the truck routes, loading 
areas, or emergency service.

Route Types

Range from $5,000 to 
$10,000 per space.

Cost



WINOOSKI TRAFFIC CALMING MANUAL32

03  |  TRAFFIC CALMING METHODS & TREATMENTS

Appropriate for any posted 
speed limit.

HIGH-IMPACT PHYSICAL DESIGN

ADVANTAGES

 � Lane removal can reduce higher speeds 
achieved through passing

 � Can reduce crashes by 19-47%

 � Retains sufficient flow despite lane removal

DISADVANTAGES

 � No significant disadvantages

Reconfiguration of existing 
right-of-way to accommodate 
different lanes for alternative 
traffic modes. May include 
removing lanes, replacement 
with bike lanes, on-street 
parking, transit uses, or 
streetscaping.

Reallocation of Pavement & Streetscaping

Speed 

Appropriate for all traffic 
volumes, typically up to 
25,000 vehicles per day.

Traffic & Volume

Appropriate for all vehicle 
traffic types, including 
emergency response and 
transit.

Route Types

Varies; dependent on 
drainage, utilities impacts. 

Cost
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Other Traffic Calming

Law Enforcement
While enforcement relies on external controls 
and is not “self-enforcing”, it can nonetheless be 
an effective tool for controlling speeds. Strategic 
use of law enforcement personnel is one means 
of reducing vehicle speeds; the perceived threat 
of receiving a citation may be sufficient to change 
motor vehicle behaviors. Without using personnel, 
parking law enforcement vehicles in key locations 
may also accomplish this result. Other means of  
enforcement may not require personnel, and 
include the deployment of radar trailers, traffic 
cameras, and Pace Car programs.

Although not true traffic calming measures, vehicle 
speeds can be reduced and mitigated through non-
engineered means, such as law enforcement, the 
conversion of parking space, or temporary street 
events. In lieu of installing traffic calming measures, 
the City of Winooski can also choose to pursue 
behavior-changing strategies (non-physical) on its 
streets through the following three methods:

Parking Conversion  
(or modification of parking space)

On some streets in Winooski, parking demand 
may be much less than parking supply, from 
quiet residential streets to commercial blocks. 
Conversion of parking spaces here can calm traffic 
by discouraging drivers in search of parking, and by 
introducing “side friction” through the end result of 
the conversion of spaces. Two means of doing so 
include:

 � Parklets and/or Outdoor activity space: 
parking spaces can be converted into small 
public space through seating design, art 
installation, and even green space. This can 
include outdoor dining space as well.

 � Conversion of parking type: although this 
may entail some change to the streetscape, 
reverse-angled parking and parallel parking 
both require vehicle drivers to slow and reverse 
in order to properly park their car.
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Street Events
Local street events, often occurring on weekends 
or holidays, temporarily redirect traffic for the 
duration of the event and induce traffic calming by 
increasing the amount of non-motor vehicle traffic 
in the roadway. Street events may be in-street, 
where they are accompanied by temporary road 
closures, or in the pedestrian zones immediately 
adjacent to the roadway. 

Examples may include Farmers Markets, town 
festivals, and outdoor music events in outdoor 
venues that all attract bicycle and pedestrian traffic, 
reminding drivers of other roadway users and 
modes of transportation.

Example of a Street Event from NYC.

ADVANTAGES
 � Opportunity to integrate community 

engagement with slower streets

 � Event-related expenses are the sole cost of 
implementation

 � May be strategically located to highlight 
opportunities for new traffic and community 
patterns

DISADVANTAGES 
 � Temporary, with limited lasting impacts to driver 

behavior

 � Increased noise from events may be irritating for 
neighboring properties
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Figure 3.2: Bellevue 
Street with illustrated 

traffic calming treatments.

Pilot Projects
What might traffic calming measures look like when actually constructed on Winooski’s streets? Two 
streets, Bellevue Street and Leclair Street, were chosen to illustrate the application of appropriate traffic 
calming measures according to their typologies. The conceptual designs below are intended to show 
potential treatments to calm speeds, and do not reflect actual plans for implementation.

Neighborhood Street - 
25 mph posted speed limit, 
approximately 1,300 feet in length.

Bellevue features concerns over 
speeding traffic.

Treatments:

 � Marked on-street parking

 � Raised intersection at Richard 
Street

 � Curb extension 

 � Pedestrian signage

Bellevue Street

Estimated Construction Cost -  

$110K to $145k
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Figure 3.3: Leclair Street 
with illustrated traffic 

calming treatments.

Neighborhood Street - 
25 mph posted speed limit, 
approximately 750 feet in length.

Leclair features concerns over 
speeding traffic.

Treatments:

 � Curb extensions

 � Marked on-street parking

 � Raised mid-block crossing

 � Shared lane markings 
(“Sharrows”)

 � Pedestrian signage

Leclair Street

Estimated Construction Cost -  

$75k to $95k
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RESOURCES & CONTACTS
The City of Winooski Municipal Code has 
regulations and ordinances governing streets, 
sidewalks, and vehicle traffic, including the following:

 � Motor Vehicles and Traffic, Chapter 13

 � Parking, Chapter 15

 � Regulating Truck Traffic, Chapter 20

 � Streets and Sidewalks, Chapter 22

These regulations can be found here:

www.winooskivt.gov/202/Regulations-and-
Ordinances

City Traffic Calming Resources

How to Contact Us?

Public Works’ Standards and Specifications 
define street typologies and incorporate detailed 
engineering details. Read more at www.
winooskivt.gov/170/Public-Works.

Submit a Citizen Input Form on the Public Works 
website. Reach us by email or phone:

Public Works
Jon Rauscher, Public Works Director
Phone: 802.655.6410
Email: jrauscher@winooskivt.gov

Other Standards & References
This Manual was created with reference to 
national standards for traffic calming devices and 
roadway design engineering. Standards have the 
force of authority, issued or adopted as official 
by government agencies, and must be met as a 
minimum standard of practice. These include the 
following:

 � FHWA. Manual on Uniform Traffic Control 
Devices (MUTCD). Available: https://mutcd.
fhwa. dot.gov/kno_2009r1r2.htm. 

 � AASHTO. A Policy on Geometric Design of 
Highways and Streets. 7th Edition. Available: 
https://trust.dot.state.wi.us/ftp/dtsd/bts/
environment/library/PE/AASHTO-GreenBook-
7th-edition(2018).pdf.

Best practices may go beyond the standards 
established by governing agencies. Guidance 
documents often provide additional design details, 
threshold warrants, or selection criteria for traffic 
calming measures. Unlike standards, guidance does 
not have the force of authority, but may be issued 
by the same government agencies or industry 
associations that are highly regarded and recognized 
as having special expertise in the matter. These 
include, but are not limited to the following:

 � FHWA Office of Safety. Traffic Calming 
ePrimer. Available: https://safety.fhwa.dot.gov/
speedmgt/ traffic_calm.cfm.

 � Institute of Transportation Engineers 
(ITE). Traffic Calming Measures Guide. 
Available: www.ite.org/technical-resources/ 
traffic-calming/traffic-calming-measures/.

 � National Association of City Transportation 
Officials (NACTO). Urban Street Design Guide. 
Available: https://nacto.org/publication/
urban-street-design-guide/

https://www.winooskivt.gov/202/Regulations-and-Ordinances
https://www.winooskivt.gov/202/Regulations-and-Ordinances
https://www.winooskivt.gov/170/Public-Works
https://www.winooskivt.gov/170/Public-Works
mailto:jrauscher%40winooskivt.gov?subject=



