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Chittenden County Safety Action Plan

Introduction

The Chittenden County Regional Planning Commission (CCRPC) has
developed this Safety Action Plan (“Action Plan”) to advance roadway
safety across Chittenden County through a data-driven evaluation of
crash patterns, transportation conditions, and opportunities for
improvement. Guided by Vision Zero principles and the Safe System
Approach, the Action Plan was prepared in coordination with member
municipalities, regional partners, and community stakeholders.

Vision Zero and Safe Systems

Vision Zero and the Safe Systems Approach are at the foundation of this Action Plan. Vision Zero
emphasizes a systems approach that accounts for human error, aiming to reduce the frequency
and severity of crashes. The Vision Zero approach acknowledges that roadway deaths are
unacceptable and preventable, not inevitable, and that prevention is a collective responsibility.

The Safe System Approach was adopted by USDOT as a framework for addressing and mitigating
risks in the transportation system. This comprehensive approach guides the federal Safe Streets
and Roads for All (SS4A) grant program, which aids communities in improving crash outcomes
through implementation of the following key components: leadership commitment and goal
setting, planning structure, safety analysis, engagement and collaboration, policy and process
changes, strategy and project selections, and progress and transparency.

The Safe System Approach is built upon the following principles’:

> Death and Serious Injuries are Unacceptable
Prioritize the elimination of crashes resulting in fatalities or serious injuries.
> Humans Make Mistakes

Account for people making mistakes and accommodate these as much as possible to improve
outcomes when a crash occurs.

T https://www.transportation.gov/safe-system-approach
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> Humans Are Vulnerable

Design human-centric systems that account for the physical limits and vulnerabilities of
human bodies.

> Responsibility is Shared
Involve stakeholders at all levels to collectively create a culture of road safety.
> Safety is Proactive

Identify and address issues in the transportation system instead of reacting to individual
crashes.

> Redundancy is Crucial

Strengthen all facets of the transportation system so people are still protected if one part of
the system fails.

One of the cornerstones of this plan is the focus on severe crashes, meaning any crash resulting
in a death or serious injury. Serious injuries are defined by state and federal guidelines and are
counted separately on crash reports. Serious injuries are usually life-threatening and require
emergency treatment. They prevent the injured person from walking, driving, or normally
continuing the activities the person was capable of performing before the injury occurred.

This plan is laser focused on addressing fatalities and serious injuries rather than crashes overall.
This approach recognizes that severe crashes have magnitudes greater impact on the people
involved and must be prioritized for available resources.

Leadership Commitment and Goal Setting

As part of the Safe Streets for All process, a governing body must make a commitment to a goal
of zero roadway fatalities and serious injuries. The CCRPC TAC has adopted a goal of eliminating
fatalities and serious injuries by 2045.

VISION ZERO GOAL

To eliminate fatalities and serious injuries by 2045

Regional Safety Action Plan Introduction
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Planning Structure

The CCRPC served as the lead agency for this Action Plan. A dedicated CCRPC Project Advisory
Group was established and charged with supporting the plan’s development and overseeing the
implementation and monitoring of the Action Plan going forward. The Advisory Group met
throughout the development process to oversee plan components and ensure alignment with
local, regional, and statewide priorities.

In addition, the CCRPC has a standing Transportation Advisory Committee (TAC). The TAC is
made up of representatives from each of the Member Towns represented in this Action Plan and
was engaged throughout its development. The TAC will also continue to support the
implementation of the plan. This body is charged with advising CCRPC on regional transportation
issues and holds monthly meetings which are open to the public. These meetings were leveraged
to share Action Plan updates to give the public opportunity to weigh in on Action Plan
development and monitor progress.

Regional Safety Action Plan Introduction
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Data Driven Approach

The Safety Action Plan uses a data-driven approach to evaluate existing
conditions and historical crash trends. Focusing on fatalities and serious
injuries, this section presents an analysis of crash locations, contributing
factors, and crash types. These findings will inform targeted interventions
and prioritization of safety investments with the greatest potential to
improve roadway safety in Chittenden County.

Regional Safety Analysis

This process began with a detailed analysis of fatal and serious injury crashes (“severe crashes”)
in Chittenden County. This review spanned 2019-2024, the most recent available six-year period.
Crash reports were manually reviewed and categorized according to their fact patterns. There
was also a significant data validation effort to ensure accurate information. The analysis of the
region’s crash history helps answer the following questions to guide future transportation safety
investments:

e Where are the fatal and serious injury crashes occurring?

e What are the greatest contributing factors to fatal and serious injury crashes in
Chittenden County?

e What are the top crash types across Chittenden County?

e What types of roadway users are involved in fatal and serious injury crashes?

Crash Overview

Over the six years included in this analysis, there have been an average of 333 severe crashes per
year statewide, with a yearly average of 56 in Chittenden County. Pre-covid, severe crashes were
on a declining trend. After 2020, the short-term trend has reversed back to increasing numbers
of fatalities and serious injuries.

Regional Safety Action Plan Data Driven Approach
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Figure 1 shows the number of severe crashes by severity each year. Table 1 shows the number of
people seriously injured and killed in crashes by year, which is slightly higher (since some crashes
injure multiple people).

Figure 1  Chittenden County Crashes by Severity, 2019-2024
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Table 1 Total fatalities and serious injuries by mode, 2019-2024

Driver 31 240 271
Pedestrian 9 40 49
Passenger 8 36 44
Bicyclist 3 19 22

Drivers account for approximately 70% of deaths and serious injuries in Chittenden County.
Pedestrians and bicyclists combined account for approximately 24% of deaths and serious
injuries.

Data Validation

Crash narratives were reviewed to confirm the information indicated on crash reports, which are
used in statistics published by VTrans. Some crashes were excluded from the analysis, including
crashes on private property and intentional acts. This review also ensured that injury levels and
person types were classified correctly.

Additional crash typing was conducted to tabulate contributing factors. Different crash typing
approaches were used for vulnerable road user (VRU) crashes and vehicle-only crashes. Table 2
describes the additional categorization completed.

Data Driven Approach
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Table 2 Crash Variables

> Location Type
- Segment
- Interstate
- Signal
- Unsignalized Intersection
- Driveway
- Formal Midblock Crossing
> Failures to Yield
- Driver
- Pedestrian or Bicyclist
- Both
> Speed/Aggressive Driving
- Yes/No and description
> Vehicle Movement
- Through
- Turn
- Reverse
- Erratic
> Ped/Bike Movement
- Through
- Turn
- Cross
- Erratic
> Ped/Bike Location
- Sidewalk
- Shoulder
- Crosswalk
- Bike Lane
- Riding With Traffic (in Lane)
- Riding Against Traffic (in Lane)
- Other Location in Roadway
» Bicycle Type
- Bicycle
- E-Bike
- Electric Scooter
- Skateboard
- Electric Skateboard

> Location Type
- Segment
- Interstate
- Signal
- Unsignalized Intersection
- Driveway

- Formal Midblock Crossing/Trail Crossing

> Disobeyed Traffic Control Device
- Stop Sign
- Red Light
- No Right Turn on Red
- Left Turn Yield on Green
> Speed/Aggressive Driving
- Unsafe Passing
- Unsafe Passing, Reckless Speed
- Speeding 1-10 mph Over Limit
- Speeding 11-20 mph Over Limit
- Speeding 21-30 mph Over Limit
- Aggressive Driving
> Vehicle Movements
- Single Vehicle
- Same Direction
- Opposite Directions
- Conflicting Directions
> Manner of Collision
- Single Vehicle
- Head On
- Rear End
- Side Swipe
- Angle
- Secondary Crash
> Lane Departure (Yes/No)
> Lane Departure Contributing Factor
- Debris
- Distraction
- Driver Error
- Equipment
- Evasive Action
- Gradual Drift
- Hydroplane
- Impairment
- Medical Event
- Reckless Driving
- Sleep
- Snow/Ice
- Speed Through Curve
- Unknown

Regional Safety Action Plan
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Fewer types of speeding/aggressive driving were coded for VRU crashes as it was an infrequent
occurrence among that crash type. Failure to yield in VRU crashes was determined based on the
crash narrative and any citations issued by the responding officer(s). Contributing factors to lane
departure crashes were similarly based on crash report narratives; this additional context for
serious lane departure crashes was collected due to the significantly higher occurrence of these
crashes over other crash types.

Pedestrian and Bicycle Crash History

One important factor in pedestrian and bicycle crashes is their location within the roadway.
Figure 2 breaks down the proportions of serious VRU (Vulnerable Road User) crashes by their
location in the roadway. While conventional wisdom would focus on ped/bike safety at
intersections, the data shows that just over half occur elsewhere.

Figure 2  Serious VRU Crashes by Crash Location Type
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Figure 3 shows VRU crashes broken down by the pedestrian or cyclist's location in the roadway.
These are discussed in greater detail below.
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Figure 3  VRU Crashes by VRU Location
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Pedestrian Crashes

In nearly all serious pedestrian crashes (88%), the striking vehicle was making a through
movement. Only 12% involved a turning movement. In most of these crashes (70%), the
pedestrian was crossing a street. However, this was rarely at an intersection or established
midblock crossing. Most pedestrians were struck while entering the travel lanes between
intersections. While erratic pedestrian behavior was a factor in 16% of crashes, others were
simply misjudged gaps or inattentive crossings. Pedestrians failed to yield in 31 of the 46 crashes
(67%), while drivers failed to yield in 14 crashes (30%) and both failed to yield in one crash.

Vehicle speeds are generally low in these crashes. A majority (53%) occur at or below 25 mph,
and 76% occur at or below the speed limit.

Two pedestrian crash patterns stand out in Chittenden County. There are an average of two
severe crashes per year where a driver does not see and strikes a pedestrian at either an
intersection or formal midblock crossing. While driver negligence is ultimately responsible in
these cases, improving crossing control and conspicuity would help prevent these crashes.

The second pattern is crashes caused by pedestrians failing to yield when crossing a street. There
is an average of four severe crashes per year of this type, roughly equally split between
pedestrians crossing out of turn at signals and pedestrians crossing midblock (not at an
established crossing) without yielding.

Other less frequent pedestrian crash types include irregular/erratic pedestrian movements (1.2
severe crashes per year, examples include standing or laying in the roadway) and recklessness
related to impaired driving.

Bicycle Crashes

There are half as many serious bicycle crashes as pedestrian crashes, totaling 22 over six years.
The locations and circumstances are diverse; 36% occurred at signalized intersections, 32% at
unsignalized intersections, 23% on segments, and 9% at driveways. Half occurred while the

Regional Safety Action Plan Data Driven Approach
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bicyclist was riding with traffic or in a bike lane, while the other half were in atypical situations
like riding against traffic or on a sidewalk. Through vehicles were involved in 55%, while the other
45% involved turning vehicles.

In most severe crashes (68%), the bicyclist failed to yield to a driver who had the right-of-way.
This was often cyclists advancing from a stop condition without anticipating cross traffic. There
were six crashes where a driver did not yield to a bicyclist and one where both failed to yield.
Micromobility devices (e-bikes, electric scooters) accounted for 19% of bicycle crashes.

Vehicle-Only Crash History

Of the 333 severe crashes in Chittenden County from 2019-2024, 263 of them (79%) did not
involve pedestrians or bicyclists. Figure 4 shows the manner of collision for these crashes. Almost
half involve only a single vehicle. The next most frequent collision types are angle crashes, head
on, and rear end.

Figure 4 Vehicle-Only Crashes by Manner of Collision
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The majority of these vehicle-only crashes are lane departures. Lane departure crashes occur
when a vehicle unintentionally leaves its travel lane. Most are single vehicle and end with a driver
leaving the roadway and striking a fixed object. Lane departures are nearly as likely to be to the
left (over the centerline) as to the right (over the edge line). The leading causes are impairment
(24%), loss of control on a curve (19%), a driver falling asleep (8%), a medical event (8%),
snow/ice (8%), and evasive action (7%).

The geometry and/or intersection type for severe crashes is shown in Figure 5. Approximately
half of severe crashes occur on non-interstate segments and 30% at intersections. Approximately
equal numbers occur at signalized and unsignalized intersections.

Regional Safety Action Plan Data Driven Approach
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Figure 5 Vehicle-Only Crashes by Crash Location Type
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Behavior is also a notable contributing factor to severe crashes. The two most prevalent
behaviors are failure to use a seat belt and drug/alcohol impairment. Unbelted occupants are
involved in 45% of severe crashes, impaired drivers are involved in 15%, and 25% involved a
driver speeding by at least 10 mph.

High Injury Network

The High Injury Network (HIN) is an important concept in this Action Plan. Most severe crashes
occur on a small portion of the roadway network. Prioritizing these roadways directs resources
where they will have the greatest effect. The High Injury Network for Chittenden County was
developed by calculating the density of severe crashes per mile throughout the road network. All
roadways were ranked, then added to the High Injury Network in descending order until a
majority of severe crashes were included. This resulted in a list with approximately 5% of the
region’s public road network but 52% of severe crashes. A map of the HIN is shown in

Figure 6.
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Figure 6 High Injury Network
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The routes included in the HIN include:

> Route 7 (Charlotte to Burlington at Ledge Rd/Locust St)
> Route 7 (Winooski to Milton)

> 1-89 (mile 87 to 94.3, approx. Exit 13 to Blakely Road)

> VT Route 15 (Winooski to Fort Ethan Allen)

> Williston Road (South Burlington)

> VT Route 2A (Williston/St George Line to Williston Road)

> VT Route 2A (Essex Town/Essex Junction Line to East Rd in Colchester)

Regional Safety Action Plan Data Driven Approach
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> Route 127 (Colchester)

> Pearl St/Colchester Ave (Burlington)

> Route 2 (Exit 17 to Causeway)

> Hinesburg Road (South Burlington)

> Riverside Ave (Burlington)

> East Road (Colchester/Milton)

> Main St (Burlington)

> Malletts Bay Ave (Allen St to Carriage Way)

> Route 2 (Richmond, east of village)

Roadways are listed above in descending order of severe crash count. Route 7 has the largest

frequency of severe crashes, with 27 crashes over six years from Charlotte to Burlington and 26
over six years from Winooski to Milton.

Outside of the HIN, severe crashes are more randomly distributed and difficult to target with
countermeasures. Roadways off the HIN have had no more than three severe crashes from 2019-
2024. To demonstrate a reduction in severe crashes, safety improvements and pilots should
target the HIN first.

Geographic Distribution

A more nuanced crash pattern emerged once land use was considered. Chittenden County was
divided geographically into urban/village center, suburban, and rural zones based on the CCRPC
Planning Areas. Urban areas and village centers were grouped together due to similar population
densities and multimodal uses. Urban and village center areas were defined as the entire cities of
Burlington and Winooski, and the “Village"” or “Center” planning areas in other towns. The federal
aid urban area boundary was used to distinguish the rest of the region between suburban and
rural. A map showing these areas is provided in Figure 7. Each setting accounted for
approximately one third of severe crashes.

Regional Safety Action Plan Data Driven Approach
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Figure 7 Chittenden County Urban, Suburban, and Rural Locations
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In addition to geography, focus crash types were identified based on the three leading crash
types: lane departure, turning movement conflicts, and vulnerable road user crashes. The
distribution of focus crash types within each geography type is shown in Table 3. Cells are
highlighted to indicate leading crash types in each geography. Pedestrian crashes occur most
frequently in urban areas. Suburban areas are the most common geography for intersection
crashes; however, lane departures are the most common type. Rural areas of Chittenden County
have the majority of lane departure crashes and few other crash types.

Regional Safety Action Plan Data Driven Approach
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Table 3  Distribution of Severe Crashes by Location and Crash Type

Lane Departure 27 41 82
Intersections 22 33 13
VRU 32 33 5

Other: 45 (13%)

The highlighted categories (urban/village center VRU crashes, suburban lane departure and
intersection crashes, and rural lane departure crashes) were selected as focus areas for this
Action Plan due to their overrepresentation in severe crash data. While countermeasures for all
three crash types can be effectively applied at any HIN location, this Action Plan emphasizes the
use of countermeasures in areas where the crash types they target are the most prevalent.

Emphasis Areas

The CCRPC Safety Action Plan identifies three emphasis areas for Chittenden County. These three
emphasis areas represent 86% of severe crashes in the region. Lane departure is the most
frequent crash type, while turning movement conflicts and ped/bike crashes are tied for second.

Lane Departure: 45% of severe crashes in Chittenden County begin with a lane departure. These
are predominantly single-vehicle crashes where drivers lose control or accidentally steer off the
roadway. Approximately half the countermeasures recommended in the Action Plan (including
demonstration projects) are aimed at reducing and eliminating lane departures.

Turning Movement Conflicts: 20% of severe crashes in Chittenden County occur with a turning
movement conflict. These are crashes such as broadside (T-bone) or angle crashes between a
turning vehicle and through traffic. This category also includes crashes where a vehicle slowing or
stopping to make a turn is rear-ended.

Pedestrian and Bicyclist: 21% of severe crashes in Chittenden County involve a pedestrian or
bicyclist. This emphasis area will focus on the urban, suburban, and village center areas where
these crashes occur. Although they are primarily pedestrian crashes, it is important to avoid
complacency in bicycle safety especially as e-bikes become more commonplace and cyclist
speeds increase.

A range of potential actions and project locations are suggested for each focus area. During
implementation, selecting projects that target these three focus areas ensures that dollars are
invested where there is the most potential for improved outcomes. Similarly, the percentages are
provided as guidelines for implementation to help direct resources between focus areas in
proportion with the scale of the issue.

Regional Safety Action Plan Data Driven Approach
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Engagement

Development of the Safety Action Plan included a thorough public
engagement process involving a review of past engagement efforts
related to roadway safety in the region, an online survey, coordination
through Transportation Advisory Committee (TAC) meetings, and a
virtual public meeting. Input from these activities informed the Action
Plan’s priorities and recommendations, and coordination included inter-
and intra-governmental collaboration with key community stakeholders.

Past Engagement Review

The project team reviewed public input from previous projects that have been completed in
Chittenden County. This included:

>  Winooski Active Transportation Plan

> South Burlington Active Transportation Plan

> Milton Active Transportation Plan

> Battery Street Scoping Study

> planBTV Walk Bike Action Plan

> VT 127 Path Scoping Study

The comments made by the public regarding roadway safety as well as the ultimate
recommendations of the plans were reviewed and helped to inform the development of the
recommendations and countermeasures of the Action Plan.

Regional Safety Action Plan Engagement
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Public Input Process

A public survey was launched in May 2025 to identify priority safety concerns, strategies, and
project needs along the High Injury Network. The online survey was available from May through
early June 2025 and received feedback from 390 participants, including 613 individual points
placed on the survey input map. The survey was introduced at the May 6, 2025 TAC meeting and
promoted at the May 20, 2025 hybrid public meeting as a key tool for gathering community
input to inform the Regional Safety Action Plan and position projects for SS4A and related
funding.

May TAC Meeting

On May 6, 2025, the project team met with the CCRPC TAC to provide an update on the Regional
Safety Action Plan, including the safety data analysis, the High Injury Network, emphasis areas,
and draft strategies and projects organized by crash type. The goal of the meeting was to gather
TAC feedback based on local knowledge, introduce the public survey, and prepare members to
help identify and refine priority safety projects in their communities. The slides from the
presentation provided to the TAC were also posted on the project website to inform stakeholders
who were unable to attend this meeting.

Action Plan Public Meeting

On May 20, 2025, the project team held a hybrid public meeting to share an overview of the
Regional Safety Action Plan. The presentation included crash data, the High Injury Network, and
example project types addressing lane departure, intersection, and bicycle/pedestrian crashes.
The goal of the meeting was to collect public input on specific safety issues and project needs
along the High Injury Network, explain the connection to the SS4A grant program, and outline
next steps, including completing the online survey and reviewing the draft Action Plan later in
2025. The recording of the public meeting was provided on the project website to inform
stakeholders who were unable to attend the meeting.

October TAC Meeting

On October 7, 2025, the project team met with the CCRPC TAC to present the draft Regional
Safety Action Plan update. The presentation covered the distribution of severe crashes, the High
Injury Network, public survey results, and the draft project list organized around lane departure,
intersection, and bicycle/pedestrian safety, including proposed pilots, demonstrations, and policy
and process changes. The goal of the meeting was to gather TAC feedback on the draft Action
Plan, highlight priority projects on the HIN (including those from prior scoping and safety
studies), and discuss an implementation and grant strategy to position municipalities and
partners for SS4A and other funding opportunities.

Regional Safety Action Plan Engagement
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Safety Working Group

In order to guide the development of the Safety Action Plan, the CCRPC identified stakeholders,
member agencies, and representatives from community interest groups to serve on the Safety
Working Group. This group included the following:

e Safe Systems Manager, VTrans

e  Public Works Engineer, City of Burlington

e Town Administrator, Town of Underhill

e Community Development Director, City of Essex Junction

e Complete Streets Specialist, Local Motion (advocacy group for active transportation)

This group, in addition to representatives from the Chittenden County Regional Planning
Commission, met four times during the project to review the vision and goals, safety policies and
programs, strategies, findings, prioritized safety program, implementation plan, and public
engagement materials. This group provided valuable input at key decision points during the
process

Survey

A public survey was launched in May 2025 to identify priority safety concerns, strategies, and
project needs along the High Injury Network. The online survey was available from May through
early June 2025 and received feedback from 390 participants, including 613 individual points
placed on the survey input map.

Key findings showed that for lane departure crashes, respondents were roughly split among
increased separation of traffic, visibility improvements, and maintaining roadway condition as top
strategies, with relatively few prioritizing treduction of roadside hazards. For intersections,
leading concerns were increased traffic separation, signal improvements, maintaining roadway
condition, and visibility improvements, while for pedestrians and bicyclists, equal numbers
identified on-road and off-road facilities as the greatest need, and few selected crossing
improvements as the top priority.

Open-ended comments further emphasized concerns regarding distracted driving and speeding
(with strong calls for more enforcement, higher penalties, and speed and red-light cameras), the
value of rumble strips and clearer pavement markings, and the importance of addressing poor
sight lines and potholes that cause swerving. Respondents also highlighted the need for better
signal placement, timing, and visibility; more roundabouts where feasible; and design changes to
reduce red-light running and confusion at complex or misaligned intersections.

For bicycle and pedestrian safety, many urged stronger expectations that all users follow the
rules of the road, coupled with major investment in protected bike lanes and shared use paths,
and more sidewalks and shoulders to create a safer, more connected low-stress network.

Graphics illustrating the percentage of survey respondents living and working within the region
are provided below.
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Strategies and Solutions

After carefully considering crash data, public input, and existing roadway
conditions, recommendations to improve safety were developed. Policy
and process change recommendations have been made for the overall
transportation system as well as demonstration projects and targeted
crash type countermeasures for the HIN with examples of appropriate
sites for implementation.

Policy and Process Changes

The following policy and process recommendations are based on a review of existing policies,
plans, guidelines, and standards, as well as insights from the regional crash analysis and context.
They are intended to strengthen how safety is integrated and prioritized in transportation
decision-making across Chittenden County. These recommendations recognize that certain crash
patterns can be addressed through systematic policy and process changes implemented now,
ensuring both immediate improvements and long-term safety changes. Adoption of these
recommendations at the regional level will support consistent, proactive, and data-informed
safety practices.

Data Tracking and Transparency

Progress towards the Vision Zero goal should be tracked at a regional level; this may include
changes in crash data and trends, implementation of strategies and solutions, and updates to
ongoing safety-related projects. Updates to this Action Plan should be made as needed to reflect
this information and changes in state or federal policy to maintain its relevance and ensure the
effectiveness of proposed strategies. This strategy is discussed further in Progress and
Transparency.
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Safety Focus in Scoping Studies

Scoping studies and other planning efforts undertaken by the CCRPC or municipalities in the
region should incorporate the recommendations made in this Action Plan. Projects that include
roadway segments or intersections within the HIN should have a particular focus on safety
improvements, with an emphasis on intersection and VRU safety in village centers and
urban/suburban areas, and on lane departure in rural areas. Recommended countermeasures,
detailed in the following sections, should be considered for application in these projects.

Minimum Crosswalk Spacing

In the crash analysis a recurring pattern in KA pedestrian crashes at unmarked midblock locations
was observed, particularly along US 7 south of Burlington on the HIN in areas with long gaps
without crosswalks across the major road. Based on this finding specific to US 7, but also noted
in the crash data across the region, an updated policy is recommended to evaluate
signed/marked crosswalks at least every 1/3 mile along urban arterials with regularly spaced
unsignalized crossings. A spacing of 1/3 mile is suggested to support safer crossing
opportunities without creating excessive operational impacts. This recommendation should be
considered in Scoping Studies as well as infrastructure improvements in each of the region’s
communities.

New Development Sidewalk Ordinances

When property is developed, requiring the development to include investment in infrastructure
for vulnerable road users will improve safety for those users. Ordinances should be considered in
each of the region’s municipalities. Colchester currently maintains a developer sidewalk
ordinance that should be reviewed and adapted for regional application and adoption. The
ordinance would require developers to construct sidewalks or shared use paths connections to
their site and across the site's road frontage at minimum. This approach prioritizes pedestrian
safety and ensures that new development does not contribute to network gaps or increase
exposure risks due to inadequate connectivity.

Crosswalk Policy for Signals

At signalized intersections, all approaches with sidewalks on both sides should include marked
crosswalks and pedestrian signal indications. Intersections where only three of four legs are
equipped with pedestrian crossings create connectivity gaps and lead to unsafe or noncompliant
pedestrian behavior. Full crosswalk and signal coverage supports predictable movement,
enhances accessibility, and improves intersection safety for all users. These improvements should
be considered during scoping and development of infrastructure projects, especially signalization
projects.

Rumble Strip Policy for Local Roads

A local road rumbile strip guidance (distinct from VTrans policy) should be developed for center
and edge line rumble strips to be installed on town roads. The guidance should evaluate
appropriate applications of lane departure warning countermeasures in these areas, balancing
the safety benefits of rumble strips with community concerns regarding noise. Alternatives such
as "'mumble” strips or adjusted groove spacing should be considered to reduce noise impacts.
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The resulting guidance would provide a framework for more widespread implementation of
effective, context-sensitive lane departure warning treatments.

911 Response Rate

Reckless and suspected impaired driving present safety risks across the regional transportation
network. Enforcement and response coordination can be considered to address these behaviors.
It is recommended that a regional policy be established to track response rates to 911 calls
related to reckless or suspected impaired driving and to set measurable targets for improving the
clearance rate of these calls.

High-Visibility Enforcement

Behavioral factors, especially failure to use seat belts, impairment, and distracted driving are
prominent in the region’s severe crash history. Improvement in these factors needs enforcement
as a component of the plan. Increased participation in High Visibility Enforcement (HVE)
campaigns, mostly coordinated by Vermont's State Highway Safety Office (SHSO), is
recommended with a focus on these behaviors that are driving crashes in the region. Police are
eligible for grants from the SHSO that reimburse agencies for officer time on these campaigns.
These campaigns are typically coordinated on a statewide or multistate basis to raise awareness
of these violations, and they are advertised to the public in advance.

Demonstrations

Demonstrations offer a low barrier way to implement a safety countermeasure and test its
effectiveness. They can help filter out which countermeasures will be successful in the area and
ensure smart use of funding. Ten suggested demonstrations are listed in this section. They are
intended as temporary improvements at a limited number of sites that could be replicated more
broadly if the demonstration is successful. Before launching a demonstration, it is critical to
determine performance metrics and make a plan to collect data on those outcomes.

The ultimate goal of any activity in this plan is to reduce fatalities and serious injuries. This should
not limit the range of potential performance measures that can be used to evaluate a
demonstration. Given the potentially short duration and limited sites in a pilot, events with
higher frequency than severe crashes should be part of the evaluation. For example, the
percentage of drivers yielding to pedestrians or the number of hard-braking events could be
measured. Data collection will be a significant part of any demonstration and may involve video
or direct observation before and after the pilot.

For each demonstration activity, a potential pilot location is provided as an example.

Durable Pavement Markings

Condition and visibility of pavement markings was one of the top safety concerns identified
through community engagement. This results in driver uncertainty, confusion about lane
assignments and position leading to lane departure or intersection related crashes, especially at
night or in poor weather. In Vermont, the issue tends to be quality of pavement markings more
than frequency of application. Pavement marking presence, delineation quality, and reflectivity
are all proven crash modification factors.
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A demonstration project using one or more alternative pavement markings is recommended.
Materials should be selected for durability or greater retroreflectivity. Raised pavement markers
also known as “roadway studs” can also be included. As a statewide issue, this demonstration
project could potentially be coordinated with VTrans. This demonstration would be suitable for
implementation along a state highway segment and would ideally be coordinated with a
resurfacing project.

»  Example Opportunity: US 7 (Colchester/Milton Resurfacing)

A potential opportunity is the US 7 Colchester-Milton resurfacing project (STP PS26(4)),
scheduled for construction in spring 2027, which may align with the demonstration grant
funding timeline.

Pedestrian Countdown-to-Green Timers

Pedestrian countdown-to-green timers provide a visible signal to pedestrians indicating when
the next walk phase will begin, which can reduce uncertainty and improve pedestrian compliance
with signal phases by informing pedestrians of their wait time. A demonstration project would be
most applicable at locations with high pedestrian volumes or long signal cycles and should
evaluate pedestrian compliance before and after implementation.

»  Example Opportunity: Downtown Burlington Signals

Implementation at downtown Burlington signals would serve as an effective pilot due to
the high pedestrian activity, allowing measurable impacts and data collection from a large
sample size.

Shoulder-to-Center Space Reallocation

Where excess shoulder width exists, re-striping to provide a two-foot centerline buffer and a
minimum width shoulder would improve separation between opposing traffic and reduce head-
on, sideswipe, and left-side lane departure crashes. A demonstration project should evaluate
operational and safety benefits of this treatment and be limited to locations where pedestrian
and bicycle safety would not be compromised by the width reallocation.

» Example Opportunty: Heineberg Drive - Plattsburg Avenue to Bonanza Park (Colchester)

Convert Exclusive to Concurrent Pedestrian Phase w/ Leading Pedestrian Interval

Historically, exclusive pedestrian phases were considered the safest option for pedestrians
because of the total separation from traffic. A side effect is increased delay for both pedestrians
and vehicles. The longer wait time may result in poor pedestrian compliance with the signal.
Replacing these with concurrent phasing and leading pedestrian intervals (LPI) still offers some
separation while also maximizing the time when pedestrians may cross.

Signals should be selected on a case-by-case basis for conversion from exclusive ped to
concurrent with LPI. A pilot should measure several outcomes that influence safety including
pedestrian compliance, turning driver yield rates, and near misses.
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»  Example Opportunity: Riverside Avenue / Prospect Avenue (Burlington)

Ped-Actuated Lighting

Ped-actuated lighting describes crosswalk lighting that is activated by a push button. This can be
used at midblock crossings. It can also be a supplement to an RRFB activated by the same
button. Ped-actuated lighting may improve conspicuity of pedestrians more so than lighting
alone. A before and after study should be conducted to evaluate the effects of pedestrian
actuated lighting on driver yielding and crossing safety.

» Example Opportunity: Colchester Avenue (Burlington)

Accent Lighting for Curves

Accent lighting for curves would selectively illuminate horizontal curves to draw driver attention
to the curve ahead. This demonstration project would target reducing lane departure crashes at
curves. Crash data should be evaluated before and after implementation.

»  Example Opportunity: US 7 and West Milton Road (Milton)

Stop Ahead when Flashing

On approaches to a signal, a sign reading “Stop Ahead when Flashing” and a beacon can be
installed to provide advance warning of a red light. The beacon is connected by conduit to the
traffic signal cabinet to coordinate flashing with the signal. This is beneficial at signals with
limited sight distances (such as signals on curves or hillcrests). It can also be beneficial if standing
gueues reduce the effective stopping distance.

»  Example Opportunity: VT 15 and Lime Kiln Road (Colchester)

Overnight Dwell on Red

Traffic signals are frequently programmed to operate in flash mode overnight, where the major
approach flashes yellow and minor approaches flash red. This can result in excessive speeds at
night since drivers do not expect any stops along the major road. An alternative that could be
demonstrated is dwell on red. In this mode, all approaches rest in red overnight until a vehicle
approaches the intersection.

To implement this demonstration, a signal will need advance detection. The signal is
programmed with a delayed call feature so that the signal turns green a specified number of
seconds after a vehicle passes the advance detection zone. This can be timed to coincide with
the speed limit. Vehicles traveling at the speed limit will receive green lights. At faster speeds, the
light will still be red when a driver reaches the signal. This minimizes unnecessary stopping and
trains drivers to travel at the speed limit during minimal overnight traffic.

»  Example Opportunity: US 7 south of I-189 (South Burlington)

Near Miss Detection

Near miss detection is a technology that uses video to capture near misses between vehicles or
vehicles and pedestrians. It can be configured to count the number of near-miss events in a
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specified duration as well as to save brief videos of each event. This can help identify patterns
that occasionally produce crashes and help better understand appropriate prevention measures.
It can offer significantly more data than crash history alone.

Near-miss detection can be done with temporary cameras or by purchasing a video analytics
feature for existing cameras at traffic signals. Reviewing near misses can reveal common fact
patterns and potential design improvements.

» Example Opportunity: (Downtown Burlington Signals)

High Friction Surface Treatment

This demonstration project would identify road segments with high friction demand — such as
steep curves, or areas with frequent hard braking, and apply HFST to improve skid resistance and
reduce wet-weather crashes.

» Example Opportunity: I-89 Exit 13 Ramps (South Burlington), Mallets Bay Avenue (Colchester)

Anti-Hydroplane Treatments

A demonstration project would select roadways with history of hydroplane crashes or known
drainage issues and develop a package of treatments to improve drainage and friction.
Treatments may include restoring cross slopes, upgrading drainage infrastructure, and increasing
pavement macrotexture to enhance water runoff and surface friction.

»  Example Opportunity: US 2 (Richmond)

Lane Departure

As outlined in the crash data section of the plan, lane departure crashes represent the number of
severe crashes in rural and suburban areas. As a result, the potential countermeasures were
identified below by roadway type. Appropriate applications of these countermeasures were
identified and outlined as projects along the HIN.
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Countermeasures

The table below lists recommended lane departure countermeasures, tiered by road
classification. These countermeasures are not intended to be universally implemented but offer a
range of improvements to consider depending on the type of road. Individual evaluations will be
needed for each installation to consider the feasibility and need. The potential use cases,
installation guidance, and description of each of the countermeasures are described below.

Table 4 Lane Departure Countermeasures

Rural State 2-4 feet centerline buffer
Highways 10 paved shoulder

Rural Class 2 Repair potholes and rutting
Highways

Advance warning signs

5' paved shoulder

Chevrons or delineators

Center rumble strips

Edge line rumble strips

Remove fixed objects and flatten side slopes in clear zones
Guardrail or cable barrier

6-inch edge lines

Retroreflective pavement markings
Replace weathered and damaged signs
Urban and  Repair potholes and rutting

Suburban Advance warning signs

Arterials & . - .
High visibility pavement markings

Collectors

Two-way center left turn lane

Replace weathered and damaged signs

Centerline Buffers (2-4")

Centerline buffers are created by painting two solid centerlines with a two-to-four-foot gap
between them. The additional separation between directions of traffic gives additional room for
error and correction, preventing head-on lane departure crashes. On rural two-lane roads, two-
foot center line buffers are 35% effective in reducing crashes, while four-foot center line buffers
are 64% effective (NCHRP Project 17-66). The implementation of a centerline buffer would
typically be paired with a center rumble strip and is applicable on rural two-lane state or town
highways with higher traffic volumes and speeds where the existing pavement width can
accommodate the buffer by reducing lane or shoulder width.

Paved Shoulders (5-10)

Paved shoulders are effective at reducing lane departure crashes because they provide additional
space for correction and evasive maneuvers. They serve additional benefits beyond lane
departure crashes, such as providing space for bicyclists and pedestrians. Paved shoulders of
some width (often less than five feet) are common on state highways but less so on town
highways. Particularly on the highest volume roads, CCRPC and towns should advocate to VTrans
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for shoulder widening when paving projects are initiated. When feasible, even narrower paved
shoulders should be considered on town highways as well.

Repair Potholes and Rutting

Poor pavement condition, especially rutting, can lead to hydroplaning or swerving and cause
lane departure crashes. Repairing these conditions creates a safer roadway and should be
prioritized. Although it would be possible to specify a depth and extent threshold to initiate
repair, it is likely impractical to inspect all pavement in a town. Instead, towns should rely on
complaints and observation to flag roads for repair. As a general rule, if rainwater pools in the
wheel path, it should be repaired. Patching can provide a temporary fix, while cold planning and
an overlay will offer a more durable solution. Repairs should be bundled into a lump sum
programs scheduled after winter and spring and prioritized for arterial, collector and higher
volume local roads.

Advance Warning Signs

One low-cost countermeasure is to install or upgrade advance warning signs before curves and
intersections. Intersection warning signs are generally only recommended at blind intersections
or for approaches to a stop condition with limited sight distance (“Stop Ahead” signage). This
treatment can involve replacing older signs that have faded or lost their reflectivity. Sharp curves
or blind intersections may benefit from upsizing to larger (48" or 60") signs or “gate posting”
signs (setting signs on both the left and right sides of the road). Finally, there may be
opportunities for replacement with a more appropriate sign (for example, if a standard curve sign
has been used where an S-curve warning or 90-degree turn warning is needed). Advisory speeds
should also be determined and signed where appropriate.

Chevrons or Delineators

Chevrons or delineators help drivers see curves further in advance especially at night to more
accurately judge curve radius, encouraging safer speed management. Chevron signs have been
shown to reduce nighttime crashes by 25%?2. Research indicates that delineation is most needed
on tighter horizontal curves and curves on hills. As a rule of thumb these treatments are
applicable on curves where advisory speeds are significantly lower than the posted speed limit,
where crash history shows run-off road crashes, or where nighttime visibility is poor.

Centerline and Edge Rumble Strips

Center line rumble strips can be installed on any paved road, while edge line rumble strips can
be installed on any paved road with at least two feet of paved shoulder. Rumble strips reduce
head on crashes by creating a vibration that alerts drivers when they inadvertently move towards
the center line, providing an audible and tactile signal to drivers to correct. Center line rumble
strips are shown to reduce head-on fatal and injury crashes on two-lane rural roads by 44-64%.

VTrans guidance directs centerline rumble strips are considered where...
v' Pavement width is 28 feet or greater (minimum of 3-foot paved shoulder)

v Speed limit is 45 mph or higher

2 https://highways.dot.gov/safety/proven-safety-countermeasures/enhanced-delineation-horizontal-curves
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v Average Daily Traffic is 1500 vehicles per day or greater

v" The above criteria are not met, but the crash history indicates a pattern of head-on,
sideswipe, or single vehicle crashes

Centerline rumble stripes are discontinued where there are...
x  Centerline breaks (ex. intersections and railroad crossings)
x  Closely spaced residences within 100 feet of centerline
x  Raised medians
x  Two way left turn lanes (TWTL)
x  Closely spaced commercial drives with high volume turning traffic
x  Narrow bridges
x  Bridges or concrete roadways with less than 2.5" of pavement

Rumble strips along the shoulder also alert drivers when they have departed their lane by
creating sound and vibration. Shoulder rumble strips are shown to reduce single vehicle, run-off
road fatal and injury crashes on two-lane rural roads by 13-51%. Rumble strips are inexpensive to
implement and are often installed immediately following repaving.

Fixed Object Removal

Clear zones are roadside areas free of any fixed objects or other obstructions that an errant
driver might strike. Maintaining a clear zone to begin with (or widening an existing clear zone)
improves the odds that a driver who leaves their lane will come to a rest before striking any
hazards. Clear zones must remain free of utility poles, trees, ledge, fencing/walls, and other
objects. The AASHTO Roadside Design Guide provides instruction for calculating the appropriate
clear zone width for different roadways, which varies with speed limit, curvature, traffic volumes,
and other factors. For towns, the priority should be to evaluate their major highways, remove or
relocate fixed objects within the clear zone (suggested 10-foot minimum), or protect them with
guardrail where removal is not feasible. This work can be incorporated into paving projects or
undertaken in one effort.

Flatten Side Slopes

As an alternative to or in concert with shoulder widening, slope flattening can help mitigate the
severity of roadway departures. Side slopes no steeper than 25% (1V:4H) are considered
recoverable, while slopes between 25-33% are considered traversable (but not recoverable).
Flattening of side slopes from 1V:3H to 1V:4H has reduced single-vehicle crashes by 8%.
Flattening of side slopes from 1V:4H to 1V:6H has reduced single-vehicle crashes by 12%.
Managing the steepness of side slopes can help prevent rollovers, reducing the risk of injury, or
even allow drivers to regain control after leaving the roadway. This countermeasure is applicable
on any roadway with non-recoverable side slopes but is most practical where right-of-way space
allows regrading, where it can be combined with drainage or ditch maintenance, and where
presence of utilities is minimal.

Guardrail or Cable Barrier

When roadside hazards such as steep slopes or fixed objects are present and not practical to
clear, installing longitudinal barrier (guardrail or cable barriers) should be considered to protect
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drivers. Both box beam and W-beam guardrail are acceptable designs. Existing guardrail may
need replacement if it has significant damage or no longer meets crashworthiness standards
(end sections are most likely to be outdated). Cable barriers, made from steel cables mounted on
flexible steel posts, are more effective at redirecting vehicles onto the roadway and reducing
crash severity, however they deflect as much as 10 feet. Guardrails have much lower deflection
and can be placed closer to objects.

Edge Lines (6")

A concern raised often in the public engagement process of this Action Plan is that roads have
no edge lines or faded edge lines. Edge lines are an important tool for delineating the road and
preventing nighttime lane departures. Both human drivers and vehicle lane departure warning
systems perform better with wider, more visible edge lines. Although the typical width is four
inches, repainting with a six-inch line is shown to reduce non-intersection, fatal and injury
crashes on rural, two-lane roads? by 37%. Towns should also consider experimenting with more
durable and reflective markings than waterborne paint, such as epoxy or thermoplastic paints.

High Visibility Pavement Markings

Throughout the public engagement process, residents commented on their concerns with the
overall visibility of the pavement markings and how the limited visibility of the markings impacts
roadway users’ ability to assess lane assignments. The crash analysis supports the public’'s
assessment with evidence of lane departure crashes caused by faded or absent markings.
Retroreflective and high visibility pavement markings improve nighttime roadway visibility and
reduce the risk of crashes by reflecting light from a vehicle's headlights off the pavement
marking and back toward the driver, making the lines easier to see.

Wider, more reflective, or durable pavement markings can improve drivers’ assessments of lane
assignments and lane visibility. The high visibility pavement markings are an effective measure
for addressing lane departure on rural two-lane roads, high-crash locations, and near pedestrian
crossings or schools because the retroreflective treatment or larger width makes the markings
appear brighter and easier to see and read. One of the main concerns with the high visibility
pavement markings as a safety countermeasure is the rapid wearing of paint-based marking
techniques due to Vermont's variable climate and debris from gravel roads. To combat frequent
wear, VTrans is conducting an evaluation of Enduramark retroreflective pavement marking, a
cement-based product, which is known to be durable and have a longer service life.

Replace Weathered Signs

Faded, deteriorated, or damaged signs should be replaced to maintain their visibility, especially
at night. Although there are tools to measure a sign'’s reflectivity, a more common practice is to
follow manufacturer’s service life recommendations and establish a regular replacement interval.
Towns should consider establishing sign inventories to track the locations and ages of signs they
install and to plan for their eventual replacement.

3 https://highways.dot.gov/safety/proven-safety-countermeasures/wider-edge-lines
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Two-Way Center Left Turn Lane

Two-way center left turn lanes reduce head-on and lane departure crashes caused by turning
movements across the centerline, while also relieving congestion in high-volume areas during
peak hours. By providing a dedicated lane, they make left-turning vehicles more visible and give
drivers a safe space to wait for gaps in oncoming traffic, reducing risky decisions made under
pressure from holding up through traffic. This countermeasure is most suitable in urban or
suburban corridors with frequent left-turn movements on both sides of the roadway, particularly
in busy commercial or mixed-use areas. Towns should review their highest-volume roadways in
village or town centers and consider this application where space allows. Implementation is most
practical where available road width from shoulders or on-street parking can be reallocated, or
where the roadway can be widened within available right-of-way without major impacts to
utilities or adjacent structures.

Lane Departure Project List

The above section described countermeasures and their potential use cases when lane departure
is a contributing factor for fatal and serious injury crashes on the Chittenden County roadway
network. The lane departure project list highlights example opportunities to apply the lane
departure countermeasure guidance to segments of the Chittenden County roadway network
where there is an increased incidence of fatal and severe crashes. Towns should evaluate HIN
segments within their jurisdictions to determine which countermeasures, if any, are appropriate
for implementation. Example applications of each countermeasure are given below.

Centerline Buffer

Heineburg Drive/Prim Road (Colchester)

At the southern end of Heineburg Drive (VT Route 127), the roadway transitions from a 50-mph
limited access highway to a 35-mph minor arterial in a residential context. The roadway remains
relatively wide with 12-foot lanes and minimum five-foot shoulders. Of the five severe crashes
that occurred on Heineburg Drive and Prim Road between 2019 and 2024, three involved drivers
accidentally crossing the centerline and colliding with either another vehicle or a utility pole.
Another involved a driver crossing the centerline purposefully to pass another vehicle but
colliding with an oncoming vehicle head on. The roadway has enough existing width to
accommodate the creation of a centerline buffer that would give drivers additional space in the
roadway to self-correct after driving over the centerline. Roadways with similar widths and crash
histories of lane departures or head-on collisions can consider restriping the roadway with a
centerline.

Paved Shoulder

East Road (Colchester and Milton)

East Road between Colchester and Milton has a history of serious lane departure crashes
involving cars crossing the centerline and edge lines. Shoulders vary in width but are generally
under two feet wide, with some areas of the roadway having no shoulders or painted edge lines.
The travel lanes are also relatively narrow at 10 feet wide, leaving little room for recovery or
evasion if a driver goes over the centerline or edge line. The 40-mph speed limit may also make
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it more likely for drivers to lose control after leaving their lane and increase the potential severity
of crashes. In addition to the safety improvements, East Road and roadways with similar contexts
are good candidates for shoulder widening due to the relatively flat terrain and low density of
development along the corridor.

Repair Potholes and Rutting

US 2 East of 1-89 Interchange (South Burlington)

Significant rutting along US 2, particularly east of the 1-89 Exit 14 interchange, may contribute to
the high number of crashes on that segment. The US 2 corridor sees a particularly high
occurrence of crashes involving motorcyclists, who are likely at a higher risk of losing control
after hitting a pothole or uneven pavement. Filling the potholes with pavement or alternative
materials on US 2 and other corridors with significant potholes or rutting and user types can
even the roadway surface to reduce crashes that involve vehicle loss of control.

Advance Warning Signs

VT 2A North and South of Exit 12 (Williston)

At Exit 12 in Williston, VT 2A transitions from a four-lane, 35 mph roadway with a series of
signalized intersections to the north to a two-lane, 40 mph roadway with a series of unsignalized
intersections to the south. Severe crashes have occurred at several of the intersections within this
transition zone along the VT 2A corridor between Old Creamery Road and US 2. Additional
warning for drivers of changes in speed limits and upcoming signalized or unsignalized
intersections may increase their awareness and attention as they navigate these intersections and
changes in roadway context.

Chevrons or Delineators

Malletts Bay Avenue between Pine Island Road and Murdoch Glen (Colchester)

A series of curves on Malletts Bay Avenue have inconsistent applications of chevron and arrow
signs within each curve. Approximately 20% of the reported crashes along Mallets Bay Avenue
over a five-year period (2019-2024) occurred where a curve is present in the roadway. Consistent
and frequent application of the chevrons or delineators can alert drivers to changes in the
roadway context as they approach curves that the drivers can anticipate and adjust their driving
behavior to accommodate it.

Speeding has also been a factor in the serious injury crashes that occurred on Malletts Bay Road,
indicating that 25 mph speed advisory plaques may also be beneficial in conjunction with the
existing curve-ahead warning signs.

Centerline and Edge Rumble Strips

US 7 South of Marsett Rd (Charlotte and Shelburne)

Along the US 7 corridor between Marsett Road/Bostwick Road and Line Drive, there is an
inconsistent application of centerline and edge line rumble strips. The head-on crashes along this
corridor are a result of drivers crossing the centerline of a roadway and are more likely to result
in a serious injury or fatality than other crash types along this segment. Centerline and edge line
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rumble strips are a low-cost countermeasure with an audible and physical warning that alerts
drivers when they are crossing outside of their lane designation. Although this corridor
transitions between several roadway cross-sections, the application of centerline and edge line
strips at locations where US 7 is a two-lane or three-lane roadway with paved shoulders over five
feet wide may alert drivers to lane departures and cue drivers to return to their designated travel
lane.

Fixed Object Removal

VT 2A (Colchester and Essex)

Along VT 2A in Essex and Colchester, series of utility poles between 100 and 200 feet apart are
present along either side of the roadway and are frequently within the clear zone. There are also
many large trees in close proximity to the traveled way in this corridor, creating additional
hazards in the clear zone in areas without guardrail present. A history of lane-departure crashes
in this corridor resulting in collisions with fixed objects or other vehicles indicates the need for a
wider clear zone that would allow driver to recover after leaving their lane, or more safely
perform evasive maneuvers if an oncoming car enters their lane.

Flatten Side Slopes

US 2 (Western End of HIN in Richmond)

US 2 in Richmond has guardrails on either side of the roadway between the -89 Exit 11 on-ramp
for approximately 300 feet, then a guardrail on east-bound side for an additional half mile. The
portion of US 2 approaching Richmond after the segments of guardrail have steep side slopes
that contribute to more severe outcomes for single-vehicle lane departure crashes along this
corridor. By flattening the side slopes on the roadside of this roadway, practitioners reduce the
potential severity of a lane departure from this segment by providing roadway users with
additional space to regain control of the vehicle and recover from a lane departure. VTrans uses
the Soil Slope Stability Investigation & Evaluation Handbook as a guidance document to
determine the appropriate slope on the roadside.

Guardrail

1-89

Due to the high speeds traveled on [-89, and high traffic volumes, it is not always practical or
possible to achieve the recommended minimum clear zone of 30 feet. Some segments of the
interstate are adjacent to rock faces, forests, or steep slopes, and in many cases adding guardrail
is more efficient than removing these features. Many of the serious lane-departure crashes on I-
89 result from drivers leaving the roadway and colliding with these trees or rockfaces or going
down embankments. Far fewer severe crashes have been recorded that resulted from drivers
colliding with guardrail. Guardrail would also be effective in areas where the northbound and
southbound lanes are separated only by grass, as several severe crashes have resulted from
drivers crossing the median and colliding with oncoming traffic.
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Edge Lines

VT 2A (Essex)

The portion of VT 2A that travels through Essex has worn and low-visibility edge line pavement
markings that are intended to delineate the travel lane from the shoulder of the roadway. The
worn edge line pavement markings may contribute to drivers’ inability to see the edge of the
roadway, which can then lead to lane departure crashes. Re-marking the edge line with
retroreflective materials improves the visibility of the edge line to reinforce roadway users’ ability
to stay within the designated travel lane, especially as the roadway contexts variate as the
roadway approaches the more urban city, town, or village centers in Chittenden County.

High Visibility Pavement Markings

Main Street (Burlington)

Main Street in Burlington is a highly trafficked corridor with a high density of street parking,
intersections, turn lanes, and crosswalks. The pavement markings for all these features, as well as
the standard centerline and edge line striping, quickly become faded and require frequent
repainting. Faded pavement markings can make intersections more difficult for drivers to
navigate and decrease the visibility of pedestrian and bicyclist infrastructure. The application of
high visibility pavement markings can improve drivers’ ability to remain in their lane assignment
when travelling and reduce potential lane departure crashes, especially when a shoulder or
bicycle lane is present.

Replace Weathered Signs

(Various Locations)

Roadside signage emphasizes upcoming changes in roadway characteristics to cue roadway
users to adapt their behavior in the approach to these changes such as curves, intersections,
transitioning speed limits, and user types along the corridor. By creating an inventory of sign
conditions within Chittenden County, the region can prioritize investments into critical roadside
messaging and identify locations to add dynamic elements to signs with greater potential impact
on roadway users’ behavior.

Two-Way Center Left Turn Lane

Shelburne Street (Burlington)

Several injury crashes along this corridor are the result of conflicts between a right-turn and
through or a left-turn and through vehicle directions along Shelburne Street in Burlington.
Shelburne Street has two 10-foot wide southbound lanes and two northbound lanes with the
same width. The surrounding land use is primarily residential with several driveway access points
for residential or commercial properties. A two-way center left-turn lane (TWCLTL) is a low-cost
countermeasure that can reduce the frequency of crashes involving a turning vehicle by diverting
the turning vehicle into another lane to keep through-traffic moving in northbound and
southbound directions. This countermeasure requires roadway restriping and coordination with
the municipal or paving schedule.
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Turning Movement Conflicts

The table below lists recommended countermeasures to address crashes where turning
movement conflicts are a contributing factor. Like the lane departure countermeasure table, it is
tiered by road classification, with at least three countermeasure types proven to be successful at
reducing the severity of turning movement conflict crashes. These countermeasures are not
intended to be universally implemented but offer a range of improvements to consider
depending on the type of road. Prior to the implementation of the identified countermeasures, it
is critical to conduct a corridor feasibility study and analysis to understand the specific existing
conditions of the roadway. The definition, potential use cases, and installation guidance are
provided for each countermeasure below.

Table 5 matches intersection types to potential countermeasures that can reduce the severity of
turning movement conflicts in Chittenden County. The suggested countermeasures are
supported by the results of the crash analysis, public engagement efforts, and the HIN.

Table 5 Intersection Countermeasures

Retroreflective backplates
Signalized Intersections Recalculate timing, including yellow and all-red
Add protected turn phase if warranted

Add turn lanes where warranted
Unsignalized with Major Road ~ Remove turn lanes where not warranted
or Major Driveway Shoulder bypass lane, if warranted
Implement an access management plan
Improved lighting
Retroreflective sheeting and reflective strips

Clear sight lines
Low Volume

. Advance warning signs where needed
Intersections

Replace weathered and damaged signs

Countermeasures

Retroreflective Backplates

Retroreflective backplates are standard on state-owned signals, but not yet universal on town
highways. At signals that currently have no backplate or flat black plates, adding a retroreflective
backplate improves their visibility and contrast, reducing drivers’ reaction time. Retroreflective
backplates have been shown to reduce intersection crashes by 15%.

Optimize Signal Timing

It is not unusual for traffic signals, including state-owned signals, to go years without updates to
their timing settings. Outdated timing plans may not be responsive to current traffic patterns or
use up to date formulas for yellow and red times. Congestion caused by inefficient timing can
itself be a safety hazard, creating stopped traffic earlier than expected or where sight distances
are not as good. Retiming should be based on recent traffic counts. Depending on the area,
multiple plans may be needed — for example, special seasonal and weekend plans on routes to
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ski areas. Optimizing signal timing is shown to decrease total crashes by 8-14%, with greater
improvement where yellow or red times are insufficient*.

Leading Pedestrian Interval or Exclusive Pedestrian Phase

Just as for vehicle timing, it is important to select the appropriate type of pedestrian handling for
each intersection. At most intersections, concurrent phasing (where pedestrians and vehicles
enter at the same time) is appropriate. If there are a significant number of turns, a leading
pedestrian interval — where pedestrians have 3-7 seconds to begin crossing before the light turns
green for cars — improves their visibility and the yield rates of turning vehicles. If a majority of
vehicles are turning or there are exceptionally high volumes of pedestrian traffic, an exclusive
pedestrian phase — where all approaches turn red while the walk signal is active — can be
necessary to eliminate conflicts.

Turn Lanes

The main safety purpose of turn lanes is to keep slowing or stopped traffic out of the through
lane, reducing risk of rear end crashes. In some cases, they can also position turning vehicles with
a better view of oncoming traffic. Where warranted, adding turn lanes at major intersections and
driveways can be an effective method of reducing intersection crashes.

Removal of Turn Lanes

If existing turn lanes are no longer warranted, removing them and reallocating the pavement can
be a safer layout. Having fewer lanes to watch and cross helps traffic turning from the minor
approaches. It can also reduce the total crossing distance for pedestrians and free space to
provide a shoulder or centerline buffer. Removing turn lanes ultimately comes down to
engineering judgment, but is usually decided by the volume of turns, volume of traffic, and sight
distance approaching the intersection. Turn lanes should not be removed if there is not enough
sight distance to comfortably see, react, and stop for a turning vehicle ahead. If there is typically
no more than one car waiting to turn left during peak periods, a turn lane may be a good
candidate for removal.

Shoulder Bypass Lanes

Shoulder bypass lanes are short lanes that allow a through vehicle to drive around another
vehicle stopped to turn left. They can be shorter than a full turn lane, making them easier to
implement, or even use pavement previously allocated as shoulder. They allow traffic to keep
moving around a stopped car, reducing the risk of rear end crashes. They are most effective on
roads with high through traffic and at intersections near curves or other factors that restrict
advanced sight distance.

Access Management

Access management involves strategically controlling the spacing of intersections. One of the
main goals of access management is to limit or prevent the addition of new driveways. In some
cases, it can mean reducing the density of existing driveways through closure, consolidation, or
relocation of driveways. Reducing driveway density can result in a 5-23% reduction in total

4 https://highways.dot.gov/safety/proven-safety-countermeasures/yellow-change-intervals
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crashes along two-lane rural roads and a 25-31% reduction in fatal and injury crashes along
urban and suburban arterials®. Most opportunities to improve access management occur with
development or subdivision permits and the specific improvement is a case-by-case evaluation.
Examples could include requiring subdivided lots to share a driveway, enforcing limits on
driveway width, requiring that access to corner parcels be on the less busy roadway, or requiring
new driveways to tie into existing intersections as a new leg when possible.

Improved Lighting

A roadway corridor requires lighting improvements when there is limited luminance of the
roadway segment and roadside elements. The luminance of the roadway is dependent on the
type of lighting element used, the color temperature, the height of the fixture, the position of the
fixture, and the spacing between light fixtures. Lighting is a proven countermeasure for night
crashes with the potential to reduce nighttime injury crashes on rural and urban highways by
28%°. Implementing lighting improvements or fixtures can enhance the visibility and improve the
safety of all roadway users at night, especially at midblock, intersections, crosswalks, and
roundabouts where the roadway conditions change. By lighting the roadway, headlamp glare
from motorists is mitigated and the detection distance of roadway users or changes in roadway
facilities improved. Lighting should generally be considered at major intersections outside village
centers and at intersections with poor visibility, such as those on a curve. The 2023 FHWA
Lighting Handbook provides additional guidance on examples of lighting improvements in
different roadway contexts.

Retroreflective Sheeting and Reflective Strips on Signposts

Similar to providing retroreflective borders on traffic signal backplates, improving retroreflectivity
on signage improves their visibility at night. Countermeasures like advance warning signs,
dynamic speed signs, and signals are most useful to roadway users when they are visible.
Retroreflective sheeting and reflective strips on signposts improve the visibility of these critical
messaging techniques and are proven to reduce total crashes. Retroreflective sheeting works to
improve the visibility of signal faces by introducing a highly contrasting border. Reflective strips
are most often used with advance warning signs, stop signs, and yield signs.

Clear Sight Lines

Vehicles advancing from a stop-controlled approach should be able to see far enough down the
major road to identify adequate gaps. On faster roads, a longer gap (and sight distance) is
needed. When sight lines — measured from the stop line looking down the cross street — are
obstructed by vegetation or fixed objects, mowing or clearing these objects should be
performed. These are typically trees or bushes located very close to the roadway. The need for
clearing can usually be determined by briefly observing traffic. If cars need to “creep up” past the
stop line or even into the cross street before committing a turn, this is a good sign that sight
lines need to be improved. Although curves and hills often cut sight lines short of what design
guidelines recommend, towns should mow, trim, or remove the more manageable obstructions.

> https://highways.dot.gov/safety/proven-safety-countermeasures/corridor-access-management
6 https://highways.dot.gov/sites/fhwa.dot.gov/files/Lighting 508 0.pdf

Regional Safety Action Plan Strategies and Solutions


https://highways.dot.gov/safety/proven-safety-countermeasures/corridor-access-management
https://highways.dot.gov/sites/fhwa.dot.gov/files/Lighting_508_0.pdf

Chittenden County Safety Action Plan

Advance Warning Signs

Advance warning signs for intersections are helpful at intersections with short sight distances,
hidden driveways, and conditions drivers may not anticipate (e.g., the first stop sign in five miles).
A visual inspection or drive-by is typically sufficient to establish the need for advance warning
signs. Crash history can also reveal a need for more signage.

Replace Weathered Signs

Faded, deteriorated, or damaged signs should be replaced to maintain their visibility, especially
at night. Although there are tools to measure a sign'’s reflectivity, a more common practice is to
follow manufacturer’s service life recommendations and establish a regular replacement interval.
Towns should consider establishing sign inventories to track the locations and ages of signs they
install and to plan for their eventual replacement.

Turning Movement Conflicts Project List

The above section described countermeasures and their potential use cases when turning
movement conflicts are a contributing factor for fatal and serious injury crashes at intersections
on the Chittenden County roadway network. The project list for turning movement conflicts
highlights opportunities to apply the countermeasure guidance to segments and intersections of
the Chittenden County roadway network where there is an increased incidence of severe crashes
involving conflicting movements. The identified roadways provide example roadway conditions
and contexts where these countermeasures are most appropriate to apply.

Retroreflective Backplates

VT 15 East of I-89 (Colchester)

East of -89 Exit 15 in Colchester, VT 15 has a series of signalized intersections with a history of
severe crashes, including at the 1-89 on ramps, Lime Kiln Road, and Barnes Avenue. Several have
resulted from drivers running red lights, and the majority occurred after dark. The speed limit in
this corridor increases from 25 mph to 35 mph for drivers coming from Winooski and decreases
from 45 mph for drivers coming from Essex. Due to the changing context of the roadway in this
area, drivers need additional cues as they may not be expecting signals. Implementation of
retroreflective backplates or borders will increase the conspicuity of the signals, particularly at
night at any signalized intersection on the HIN.

Optimize Signal Timing

VT 2A (Williston)

VT 2A in Williston has six signalized intersections over a one-mile corridor between Zephyr Road
and the 1-89 Exit 12 interchange. This corridor has experienced steady growth in traffic volumes
over the past five years, and future developments are planned along the corridor. As volumes
continue to grow and traffic patterns change, regular review of this series of signals will be
necessary to maintain smooth traffic operations. Inadequate signal timing can exacerbate risky
driver behavior, such as running red lights and making turns without adequate clearance.
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Leading Pedestrian Interval or Exclusive Pedestrian Phase

VT 15 (Colchester)

The VT 15 corridor in Colchester includes five signalized intersections with pedestrian crossings.
Saint Michael's College campus and Fanny Allen UVM Medical Center on either side of the
roadway contribute to high rates of pedestrian traffic, and the corridor also serves over 20,000
vehicles per day. Each of the five intersections also serve high volumes of traffic turning onto and
off of VT 15, which makes it more difficult for pedestrians to safely cross when pedestrian signals
are timed concurrently with traffic signals. A leading pedestrian interval will give pedestrians time
to establish themselves in the crosswalk before adjacent traffic is given a green light, making
drivers more likely to yield and providing additional time for pedestrians who may be slower to
start crossing, such as those with mobility issues.

Turn Lanes

US 2 at Bolton Access Road (Bolton)

Turn lanes must be carefully evaluated on a case-by-case basis against warrants, traffic volumes,
and crash history. Route 2 and Bolton Access Road is an example of the type of intersection
where such an evaluation could be done. Higher speeds, higher turning volumes, and limited
sight distances are all factors that can indicate improvement with a turn lane. The safety purpose
of providing turn lanes is to prevent rear-end crashes for turning traffic on the free-flowing
approach(es). Separating through-traffic from the slowing, turning traffic also reduces potential
for speeding or distracted driving to cause a collision.

Removal of Turn Lanes

VT 116 at Tilley Drive (South Burlington)

VT 116 at Tilley Drive is an example of designing road infrastructure to accommodate future
development. Although this is a sign of advanced planning for future land use planning and
funding of infrastructure, in this case, the development has not occurred to support the
significant infrastructure at this location, resulting in a wide roadway that encourages higher
speeds, especially during non-peak hours. To avoid this condition, Towns should consider, and
encourage VTrans to consider, how to best phase improvements to accommodate future growth
when permitting projects to avoid this condition and at a minimum stripe the intersection as
appropriate based on current traffic.

Shoulder Bypass Lanes

US 7 at Lime Kiln Road, Church Hill Road, Ridgefield Road (Charlotte/Shelburne)

South of Shelburne Village and into Charlotte, the US 7 speed limit increases to 50 mph as the
roadway travels through more sparsely developed and populated areas, leading to fewer signals
and intersections overall. Unsignalized intersections along US 7, like Church Hill Road or Lime
Kiln Road, are potential candidates for shoulder bypass lanes. Because of the comparatively low
volumes of traffic turning from US 7 onto these side roads, the bypass lanes can be shorter than
traditional turn lanes while still allowing through-traffic to safely go around vehicles slowing or
stopping to make a turn. At both of these intersections, US 7 has nine-foot-wide shoulders and
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12-foot lanes, so only a minimal amount of roadway widening or width reallocation would be
needed to accommodate a bypass lane.

Access Management

Williston Road/US 2 (South Burlington)

Williston Road in South Burlington is a four- to six-lane roadway with heavy commercial and
residential surrounding land use contexts. The entrances to some of these commercial spaces are
very wide, ill-defined and create potential conflicts when roadway users attempt to turn into the
parking areas or entrances from Williston Road. Access management applications such as
reducing driveways to a consistent, well-defined width help roadway users navigate turns,
prevent oversteering, and reduce potential conflicts at intersections. Combining access points
where possible would also reduce conflicts. Clear access management standards in zoning or
land use ordinances promote consistent designs of entrances and exits from roadside
destinations.

Improved Lighting

VT 116 North of I-89 (South Burlington)

VT 116/Hinesburg Road in South Burlington has a residential land use context with several
driveway access points and a parallel shared use path on the western side of the roadway that
generates non-motorist activity across these access points. Adding lighting devices and replacing
existing lighting with LED bulbs along the corridor and at the VT 116 intersections with
Cheesefactory Road, Kennedy Drive, and Williston Road would improve roadway users’ visibility.
By improving roadway users’ visibility of the roadway, users can better identify potential conflicts
such as pedestrians, bicyclists, motorists, and wait to make a turn, thus reducing the potential
rate of crashes and the severity of crashes.

Retroreflective Sheeting and Reflective Strips on Signposts

(Multiple Locations)

Countermeasures like advance warning signs, dynamic speed signs, and signals are most useful
to roadway users when they are visible. Retroreflective sheeting and reflective strips on signposts
improve the visibility of these critical messaging techniques standard on VTrans signals for years
and are proven to reduce total crashes. Retroreflective sheeting works to improve the visibility of
signal faces by introducing a highly contrasting border. Reflective strips are most often used with
advance warning signs, stop signs, and yield signs. An inventory of retroreflectivity and visibility
of signals and signposts on Chittenden County roadways can inform practitioners where to
prioritize investments in improving roadway users’ visibility and prepare roadway users for
approaching intersections.

Clear Sight Lines

East Road (Colchester and Milton)

Where it passes through forested areas, intersections on East Road with side roads or private
driveways can have sight lines limited by trees and vegetation. On roads with a speed limit of 40
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mph, a sight distance of 305 feet is recommended. Regular clearing and trimming to maintain
adequate sight distances can lower the risk of intersection-related collisions.

Additionally, visibility is significantly limited at a grade-separated crossing of East Road
underneath elevated railroad tracks. The roadway has a sharp S-cure where it crosses beneath
the rail, and a residential driveway connects to both corners of the curve in a Y-intersection.
Despite several warning signs and an advisory speed limit of 10 mph within the turn, there have
been many crashes at the crossing, though none have been serious. While it may not be practical
to remove the ledge below the railroad tracks, a realignment of East Road and/or relocation of
the driveway to connect to East Road outside of the curve could help improve visibility for drivers
as they approach and travel through the curve.

Advance Warning Signs

East Road at McMullen Road and Duffy Road (Milton)

The intersection of East Road at McMullen Road/Duffy Road is a high-crash intersection location,
with a total of five crashes within the five-year period (2019-2024). Two of the crashes resulted in
an injury. This intersection may benefit from advance warning signs informing the driver of the
intersection ahead on both East Road approaches and of the stop ahead on the side streets.
Additional warning for drivers of changes in speed limits and upcoming signalized or
unsignalized intersections may increase their awareness and attention as they navigate these
intersections and anticipate potential turning movements.

Replace Weathered Signs

(Various Locations)

Roadside signage emphasizes upcoming changes in roadway characteristics to cue roadway
users to adapt their behavior in the approach to these changes such as intersections, corridors
with heavy pedestrian traffic, or transitioning speed limits. By creating an inventory of sign
conditions within Chittenden County, the region can prioritize investments into critical roadside
messaging and identify locations to add dynamic elements to signs with greater potential impact
on roadway users’ behavior at intersections or along corridors with heavy turning movements.

Pedestrian and Bicycle Safety

The following section identifies pedestrian and bicyclist safety countermeasures at different
roadway contexts across Chittenden County to address crashes involving VRUs. These
countermeasures are not intended to be universally implemented but offer a range of
improvements to consider depending on the type of road. The countermeasures suggested in
Table 6 below are separated into three categories that demonstrate how the broader,
pedestrian-oriented infrastructure improvements encompass the intersection and bicyclist
countermeasures to support safer travel for all vulnerable road users in Chittenden County.
Additional studies and audits at specific corridors can provide a more comprehensive evaluation
of the countermeasures needed to reduce VRU fatalities and serious injuries at a given location.
The definition, potential use cases, and installation guidance for each countermeasure are
provided below.
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Table 6 Pedestrian and Bicycle Countermeasures

Corridor-Wide Improvements for Median and Refuge Islands
VRUs Sidewalk
Intersection Improvements for | Active Crossing Control Devices
VRUs Leading Pedestrian Intervals (LPlIs)

Improvements for | Bicycle Lanes
Bicyclists

Bicycle Boxes for Two-Stage Left Turns

Pedestrian and Bicycle Safety Countermeasures

Medians and refuge islands

Roadways with higher annual average daily traffic, higher speed limits, and longer crossing
distances can be uncomfortable and unsafe for pedestrians to cross the roadway. Medians and
pedestrian refuge islands are areas between opposing lanes of traffic that separate motorists
from non-motorists. A pedestrian refuge island is focused on protecting pedestrians who are
crossing the road. This countermeasure improves safety by allowing non-motorists to cross one
direction of traffic at a time. A median with a marked crosswalk can result in a 46% reduction and
a pedestrian refuge island can result in a 56% reduction in pedestrian crashes”.

Sidewalk

A sidewalk or a walkway is any type of defined space or path for roadway users traveling by foot
or by wheelchair. Intentionally designed sidewalks and walkways should improve the safety and
mobility of pedestrians by providing a connected network of walking routes to destinations and
services. Sidewalks result in a 65-89% reduction in crashes involving pedestrians walking along
roadways, and paved shoulders result in a 71% reduction in crashes involving pedestrians
walking along the roadways. This countermeasure type is most suitable on roadways with higher
pedestrian volumes, greater density of destinations or services, or where only one side of the
road has an accessible walkway.

Active crossing control devices (RRFB, hybrid beacon)

Rectangular Rapid Flashing Beacons (RRFBs) are enhancements to an ordinary pedestrian
crossing sign made by adding two rectangular-shaped flashing yellow light bars that are
activated by a pedestrian call button. RRFBs raise the driver awareness of a pedestrian in the
crosswalk. RRFBs have been proven to reduce pedestrian crashes up to 47%, by increasing
motorist yielding rates up to 98%?%.

Leading pedestrian interval

Leading pedestrian intervals (LPIs) are a signal timing adjustment that provides pedestrians with
a three- to seven-second head start before vehicles in the parallel directions receive the green

7 https://highways.dot.gov/safety/proven-safety-countermeasures/medians-and-pedestrian-refuge-islands-urban-and-suburban-areas

8 https://highways.dot.gov/safety/proven-safety-countermeasures/rectangular-rapid-flashing-beacons-rrfb
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signal. The additional time for pedestrians to cross can help reduce conflicts between pedestrians
and left- or right- turning vehicles by positioning the pedestrian in the crosswalk to improve their
visibility. LPIs can reduce pedestrian crashes by 13%?°. Signalized intersections with a frequent or
severe pedestrian crash history, greater pedestrian volumes, the presence of vulnerable
populations, or restricted crosswalk visibility are prime candidates for LPI applications.

Bicycle lanes

On many corridors within Chittenden County, traffic volumes are low enough that drivers can
readily pass bicyclists. On these roads, bicyclists sharing the travel lane is reasonable and creates
minimal friction. On roads with higher volumes, a paved shoulder or other space for bicyclists to
ride outside the travel lane is desirable. When both bicycle and vehicle volumes are high, bike
lanes are recommended to offer a safer and more comfortable biking environment.

Bicycle box for two-stage left turns

Bicycle boxes or advanced stop lines designate a section in front of motor vehicles, but behind
pedestrian crossings at signalized intersections where bicyclists wait during the red signal phase.
Two-stage left turn boxes allow bicyclists to make left turns at multi-lane signalized intersections
without the need to merge across traffic. Both countermeasures include pavement markings that
designate a queuing area for bicyclists outside of the travel paths of motor vehicles and other
bicyclists, the bicycle symbol and turn arrow, and a prohibition of right-turns on red if turning
vehicles travel through the intersection. A bicycle box is best applied at signalized intersections
with a high volume of bicycles or where there is a crash history of bicycle and motorist conflicts.

Pedestrian and Bicycle Safety Project List

Chittenden County experienced more than twice as many severe pedestrian crashes as bicycle
crashes during the study period. For this reason, the suggested safety countermeasures in Table
6 prioritize pedestrian-oriented infrastructure improvements or infrastructure that
accommodates both pedestrians and bicyclists. When practitioners consider applying one of the
listed countermeasures, they must consider how the design could impact motorist and non-
motorist behavior and the potential treatments to pair with the listed countermeasures to
encourage safe behaviors. This is most critical at intersections, where most crashes between
motorists and non-motorists are likely to occur due to irregular behaviors and increased VRU
exposure.

The countermeasures and identified locations are focused on improving the safety of all roadway
users, and some have added mobility benefits. Safety improvements intend to change the
infrastructure to account for the Safe System Approach principle that all road users make
mistakes, then implement devices or infrastructure that reduces the severity of those mistakes.
While some of the countermeasures, such as sidewalks and bicycle lanes, will improve the overall
mobility of VRUs in addition to reducing potential conflicts between VRUs and motorists, other
countermeasures may limit mobility of roadway users to promote safer travel on Chittenden
County roadways.

Behavior is another important component of pedestrian and bicyclist safety. Noncompliance and
irregular movements by pedestrians and cyclists were found to be the primary cause for severe

° https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/fhwasa19040.pdf
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non-motorist and motorist crashes. The suggested countermeasures are focused on improving
safety of pedestrians at intersections and throughout the corridor, and are intended to
encourage safer behaviors.

Medians and refuge islands

Shelburne Street (Burlington)

Shelburne Street in Burlington is a heavy pedestrian generator due to its residential and
commercial land use contexts. The roadway varies between a four-lane (approximately 50-foot)
and three-lane (approximately 45-foot) cross-section with sidewalks on either side of the
roadway. This corridor of Shelburne Street has few well-marked crosswalks along the corridor
and a large span (between 45 and 50 feet) of roadway for VRUs to cross, especially for older and
younger road users. Median and refuge islands can provide a place for VRUs to take refuge in
the middle of the roadway and wait for motorists on the opposite side of the roadway to
acknowledge and pause for the crossing VRU. This type of countermeasure is best applied on
roadways with wide cross-sections and heavy pedestrian or bicyclist travel on both sides of the
roadway.

Sidewalk

Malletts Bay Avenue (Colchester)

Mallets Bay Avenue in Colchester has a primarily residential land use context and driveway access
points, which generates higher non-motorist activity along the corridor. There are no sidewalks
on either side of Malletts Bay Avenue between Morehouse Drive and Lomartire Drive, then the
sidewalk ends at Annas Court until Colchester Middle School. The application of sidewalk within
the Colchester corridor of Malletts Bay Avenue can reduce the risk of potential conflicts between
pedestrians with motorists by moving these vulnerable roadway users off the roadway.

Hinesburg Road south of Tilley Drive (South Burlington)

The corridor of VT 116/Hinesburg Road between Tilley Drive and Dubois Drive serves as a
connection between the more dense residential neighborhoods to the west and south and the
key destinations to the east and north (including medical services, employers, religious
institutions, and the Red Barn Market & Deli), which generates pedestrian and bicyclist traffic
within these areas. The application of a sidewalk on at least one side of the identified Hinesburg
Road segment can improve pedestrian access and reduce potential conflicts with motorists.

Active crossing control devices (RRFB, hybrid beacon)

Malletts Bay Avenue (Winooski)

Mallets Bay Avenue in Winooski has a primarily residential land use context and frequent
driveway access points, which generates higher non-motorist activity along the corridor. The
available crossing locations on Mallets Bay Avenue are limited and consolidated nearer to
downtown Winooski; however, these crossings are not well-lit or visible. Active crossing control
devices like RRFBs and hybrid beacons improve non-motorist visibility at the crosswalks along
Malletts Bay Avenue by alerting motorists to users crossing the road with flashing lights when
the users press a button on either side of crossing. Improving the visibility of pedestrians and
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bicyclists reduces potential conflicts with motorists by alerting motorists to slow and stop at a
crossing location.

Intersection of Woodside Drive and VT 15 (Essex)

Signalized intersections with crosswalks, sidewalks, or shared use paths should have pedestrian
signals. While this is normally standard, some intersections such as VT 15 and Woodside Drive
are missing pedestrian signalization on one or more legs. At this intersection, pedestrians
wishing to cross Route 15 from the shared use path to the park have no way to call the signal.
New crosswalk markings and pedestrian signals at this intersection will formalize this crossing
and improve safety for pedestrians.

Leading pedestrian interval

Intersection of Lime Kiln Road and VT 15 (Essex)

The current intersection signal phasing at the intersection of VT 15 and Lime Kiln Road allows for
an exclusive pedestrian crossing, intended to stop all vehicle traffic on all approach legs to allow
for pedestrians to cross in any direction without vehicular conflicts. This may lead to drivers
being more likely to run a red light in order to avoid waiting through the exclusive pedestrian
interval. Pedestrians are also likely frustrated waiting for the entire signal length for the exclusive
phase, leading to non-compliance. To reduce these types of behavior at the intersection of VT 15
and Lime Kiln Road, a concurrent pedestrian phase with leading pedestrian interval would allow
pedestrians and bicyclists to cross the intersecting road three to five seconds to increase the
VRU's visibility before motorists receive the green light on a parallel path.

Bicycle lanes

Main Street (Burlington)

Main Street in downtown Burlington has long been a City priority for bicycle infrastructure
improvements. While there have been no serious injuries or fatalities involving bicyclists on the
Main Street corridor, less serious collisions are more common, particularly at intersections.
Several cross streets already have established bike lanes or shared lanes, including S Willard
Street, S Union Street, and S Winooski Avenue. As a central connection between the UVM
campus and Burlington’s downtown/waterfront area that already serves significant pedestrian
traffic, Main Street is a prime candidate for bike lane implementation.

Bicycle box for two-stage left turns

Riverside Avenue and N Winooski Avenue (Burlington)

At the intersection of Riverside Avenue and Winooski Avenue, the northbound N Winooski
Avenue approach has a bicycle box for bicyclists using the bicycle lane to turn left or continue
straight onto the Riverside Ave shared use path. The presence of the shared use path and the
bike lanes on the westbound approach of Riverside Ave generates high bicycle activity along this
corridor and this intersection has two streets where bicyclists can turn left: Hyde Street and N
Winooski Avenue. A bicycle box for left turns can improve the visibility of bicyclists making a left
turn and remove bicyclists from their vulnerable position on the roadway by allowing the non-
motorists to cross before motorist traffic.
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Behavioral Strategies

Enforcement

Funding for enforcement focused on impaired driving, distracted driving, and seat belt/child seat
use is available through NHTSA funds that Chittenden County Sheriff's Department (CSD)
receives annually through the VTrans SHSO. In FFY 2025, Chittenden CSD performed two
checkpoints and 2,422 patrol hours under these grants and made 11 DUI arrests. City or town
police departments may also apply for this funding for their own enforcement efforts.

It is recommended that the enforcement countermeasures described below be applied along
areas of the HIN with a history of severe crashes involving impairment, including US 7 and US 2,
VT 15 between Winooski and Essex Junction, 1-89 between South Burlington and Colchester,
Heineberg Drive in Colchester, and VT 116 in South Burlington.

Publicized Sobriety Checkpoints

Sobriety checkpoints involve law enforcement officers at a specific location stopping every
vehicle, or vehicles at regular intervals (ex. every tenth vehicle), to investigate whether the driver
is impaired. In addition to getting impaired drivers off the road, checkpoints act as a deterrent to
impaired driving by increasing the perceived risk of being caught. Checkpoints must be held
regularly (ideally on a weekly basis) and be highly publicized in order to maintain this perception.
Checkpoints may be run by as few as three to five officers at a time.

High-Visibility Saturation Patrols

High-visibility saturation patrols involve many law enforcement officers patrolling a specific area
at the same time looking for impaired drivers. This activity has a similar deterring effect as highly
visible checkpoints, and they are particularly effective when implemented in conjunction with
each other. There are multiple yearly nationwide high visibility enforcement campaigns that
multiple municipal police departments in Chittenden County regularly take part in; increasing
involvement in these large-scale campaigns and establishing regular saturation patrols targeting
local high-risk locations, times, or events will help catch and deter impaired driving. Patrols may
be performed by individual departments or by partnerships of multiple departments to cover
corridors of the HIN that span multiple jurisdictions.

Education and Prevention

Alcohol Screening and Brief Intervention

This countermeasure is recommended for implementation at any medical facility to screen and
offer resources to people who may be at risk of alcohol-related injuries or health problems. A
person trained to administer an intervention may ask a few questions to estimate a person’s level
of alcohol use and risk of alcohol misuse or dependence. Following this screening, they may offer
counseling on the risks of alcohol misuse and give a referral to a treatment program. Screening
and brief interventions have been shown to reduce alcohol misuse and related crashes/injuries.
Studies have also shown that the initial investment in training for those performing screening
and intervention can substantially reduce future health care costs.
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Education and Media

Increasing public awareness of available resources for safe driving, and of the consequences of
unsafe driving, can be accomplished within formal driver education classes and through mass
media campaigns. Publicizing Vermont's zero-tolerance law for young drivers may deter
impaired driving among teens. Education on safe pedestrian and bicyclist practices can also be
developed to encourage vulnerable users to obey the rules of the road.

Alternative Transportation

Access to alternative transportation options such as private rideshare services, nonprofit safe ride
programs, and public transportation can reduce the number of alcohol-related crashes. High
public awareness of available transportation alternatives is also necessary to ensure utilization.
Short-term safe ride programs can be operated through donated rides, while long-term or year-
round programs require consistent funding and management.

Formal Courses for Older Drivers

Education on basic safe driving practices and adjustments drivers can make to accommodate
age-related risks can help older drivers stay behind the wheel. Classes can be conducted virtually,
in classrooms, or on the road. While AARP and AAA offer virtual courses, there are currently no
in-person courses for older drivers in Chittenden County outside of UVM Medical Center’s driver
rehabilitation occupational therapy program.

Hard-Braking Data

Braking behavior data can be purchased from private companies that collect vehicle data.
Instances of rapid deceleration can indicate environmental factors that increase the risk of a
crash occurring, even if no severe crashes have occurred yet. This data can be used to proactively
address safety issues and to further inform analysis of crash trends.

Focus Groups

Holding a focus group of DUI offenders to identify effective enforcement and prevention
approaches may help develop or improve strategies to address impaired driving and effectively
allocate limited resources.

Regional Safety Action Plan Strategies and Solutions



Chittenden County Safety Action Plan

Implementation

The Chittenden County Safety Action Plan pairs data-driven analyses with
context-sensitivity to provide a clear framework for the CCRPC and local
partners to take strategic, well-informed steps to improve roadway
safety. It positions the region with an actionable list of countermeasures
at example priority locations that regional and local partners can build
into more focused safety studies and projects. The Action Plan also
expands upon existing regional safety efforts, strengthens regional and
local coordination, and determines opportunities for Chittenden County
communities to leverage state and federal funding.

Identifying regional and local efforts, applied strategies, and example
safety projects are one part of a successful safety action plan. The
approach to implementation is critical to realize the identified goals and
intended outcomes for county-wide roadway safety improvements, and
the second part of a successful plan. This chapter provides an outline to
guide the region's approach to implementing safety strategies through
partnerships and funding opportunities, while allowing for flexibility to
adjust priorities based on the available resources.
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Funding Opportunities

There are two pathways to obtain the substantial funding needed to support and implement the
safety investments identified in the Action Plan. Pathway | utilizes the Safe Streets and Roads for
All (SS4A) Grant Program to support most of the demonstration projects, countermeasures, and
behavioral strategies. Pathway |l combines multiple sources of state and federal funds to
accomplish the same support structure as Pathway I.

The first pathway to implementation is preferred because it requires a single application for a
one-time, large allotment of federal funds compared to coalescence of multiple state and federal
funding sources with different applications, deadlines, and reporting requirements. The sections
below outline the types of grants available to fund the implementation of the Action Plan.

Safe Streets and Roads for All (SS4A)

The SS4A Grant Program has appropriated funds over a 5-year period, 2022-2026, to fund
regional, local, and Tribal initiatives that prevent roadway fatalities and serious injuries using a
Safe System Approach. Funds are awarded on a competitive basis to support planning,
infrastructural, behavioral, and operational safety initiatives on roads and streets for all roadway
users. The SS4A Notice of Funding Opportunity provides funding for two types of grants:
Planning and Demonstration Grants and Implementation Grants.

This upcoming FY 2026 awards year is the last guaranteed year of the program, and it is the
largest funding source available to the CCRPC to execute the identified demonstration projects,
support region-wide process changes, and invest in the countermeasures at locations in the
CCRPC HIN. This Action Plan fulfills prerequisites for both grant award types and provides the
CCRPC with the data-driven elements to support a stronger application. The CCRPC can use this
Action Plan to support a strong, data-driven application with demonstrated local commitments
to improve its competitiveness in the upcoming SS4A funding round. The award types and
eligible uses of the SS4A Grant Program are discussed in detail below.

Eligible Uses

Planning and Demonstration Grants
For Planning and Demonstration Grants, eligible activities include the following:

> Developing, updating, or completing an Action Plan.
> Conducting supplemental safety planning to complete or enhance an Action Plan.

> Carry out demonstration activities to inform Action Plan development or updates.

Implementation Grants
For Implementation Grants, eligible activities include the following:

> Implementing roadway safety strategies and projects (i.e., infrastructure, behavior, and/or
operations) identified in an eligible Action Plan and directly related to safety problems.

> Funding requests for supplemental planning and demonstration activities that inform an
Action Plan.

e Supplemental (i.e., Action Plan updates, RSAs, data collection, progress reporting, etc.)
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e Demonstration (i.e., feasibility studies, MUTCD engineering studies, pilot projects, etc.)

> Funding project-level planning, design, and development connected to project and strategy
implementation.

Those responsible for awarding the SS4A grants provide applicants with an opportunity to pre-
screen the Safety Action Plan to assess the regional or local applicants’ eligibility to apply for an
Implementation Grant. Pre-screening is not a requirement, and plans may be submitted with
application materials.

Applications for Chittenden County Safety Action Plan

The Action Plan recommends submitting an application for the Planning and Demonstration
Grant in FY 2026 to support supplemental planning and demonstration activities. SS4A only
allows applicants to submit one application within a fiscal year, and the Planning and
Demonstration Grant type is best able to support the activities outlined in the strategies and
solutions because this grant type is more flexible than the Implementation Grant.

Planning and Demonstration Grants support efforts to collect additional safety information
through mechanisms such as RSAs, corridor analyses, feasibility studies, and safety inventories in
addition to pilot demonstration programs that can better inform and build public trust in
countermeasure implementation. This grant type can fund more than just one of these
information mechanisms and demonstration projects.

Applicants should be prepared to collect relevant crash data before, during, and after the
implementation of demonstration projects in order to assess and document the impact on
roadway safety. The results of demonstration projects will be used to evaluate and inform the
strategies and solutions recommended in updates to this Action Plan and future distribution of
funding. For this reason, demonstration projects must have a finite trial period of no more than
five years and be implemented within 18 months of a grant agreement being executed, which in
turn must happen within 12 months of award announcement.

Municipal governments and regional planning commissions are both eligible to apply for SS4A
funding; only one application from each jurisdiction (city or town) may be submitted. It is
anticipated that multiple cities and towns will submit applications, with support from and in
collaboration with the CCRPC. Municipalities may also choose to submit joint applications from
two or more jurisdictions, such as in cases of a project on a road segment that passes through
multiple cities or towns. Multiple demonstration projects under a consistent theme can also be
bundled into a single application. Projects on state roads are eligible with permission and
support from VTrans. A 20% local match is required for any federal funds awarded, so applicants
should only put forward projects that they will be able to secure 20% local funding for.
Additionally, all SS4A funds granted must be expended within five years of a grant agreement
being executed; applications will be assessed for project readiness to determine whether the
applicant will be able to execute the full scope of work within five years.

Based on previous grant cycles, it is anticipated that the Notice of Funding Opportunity for the
2026 grant cycle will be issued in March, technical questions and pre-application certification
submissions may be made through May, applications will be due in June, and award
announcements will be made in December.
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Alternative Funding

The second pathway to fund the implementation of this Action Plan is a combination of State
and Federal funding streams to support the policy and process changes, demonstrations, and
emphasis area countermeasures. These opportunities are smaller pools of funding that are not
always safety-specific, but still support safety-related infrastructure, behavioral, and operational
projects.

Pathway Il is the secondary option to fund the implementation of the Action Plan strategies and
solutions because it requires a greater administrative effort to apply for the multiple grants for
unique countermeasures, and each grant will have unique reporting measures that implementors
of the plan will contribute to, in addition to the reporting outlined in this plan, throughout the
implementation of the Action Plan. The following sections describe state and federal funding
opportunities to support implementation if the CCRPC does not receive the SS4A Planning and
Demonstration Grant.

It is recommended that smaller scale/lower cost countermeasure efforts are integrated with
existing and already planned projects to the extent possible, for example, implementing
additional rumble strips or restriping in planned repaving projects on the HIN. Standalone
projects should be applied intentionally with additional consideration given to location and
effective application in order to justify the higher cost of these projects. Behavioral projects may
provide an opportunity to implement components of this Action Plan in the near term at a lower
cost or with more accessible grant funding.

Municipal Assistance Section — Local Projects

Better Roads — Provides funding to municipalities to implement planning and erosion control
projects that improve water quality and reduce maintenance costs. The grants fund efforts to
inventory erosion on municipal roadways, generate plans for road erosion control projects, and
construct ditches, rain gardens, drop inlets, structures, culverts, and slope related erosion
problems. This grant awards up to $60,000 and requires a 20% local match. The deadline for the
application cycle is in the Fall, and municipalities are awarded at the start of the fiscal year. The
anticipated application deadline for the 2026 grant cycle is October of 2026. Of the list of safety
countermeasures and example projects, flattened side slopes on US 2 in Williston are an eligible
safety project for this grant program.

Grants In Aid - In partnership with Vermont Department of Environmental Conservation (DEC)
Municipal Roads General Permit (MRGP), this grant provides municipalities with funding to
implement best management practices on hydrologically connected road segments. The award
amount is dependent on compliance with MRGP and the number of hydrologically connected
roads, and local groups are refunded up to 80% of the project costs. Although this program is
intended to fund best management practices for erosion and water quality, reducing erosion on
or near the roadway improves roadway safety by improving the stability of the road as travel is
projected to increase. This program funds the addition of gravel to meet roadway or travel lane
standards which can address lane departure concerns. The anticipated deadline for Letters of
Intent for the FY 2027 grant cycle is May of 2026.

Municipal Highway and Stormwater Mitigation Program — The third program concerned with
erosion, stormwater, and pollution prevention on the roadway, this grant program funds
planning studies, stormwater inventories, bank stabilization, permeable pavers, and gravel
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wetlands. A municipality can receive more than $200,000 to support projects through this
program, with a 20% local match. This program can support roadway safety interests by reducing
stormwater on the roadway with permeable surfaces that allow stormwater to seep through the
soil. By reducing the amount of water on the roadway, the roadway surface is less slick, and the
potential risk for lane departure crashes is reduced. The anticipated application deadline for the
FY 2027 grant cycle is November of 2026.

Bicycle and Pedestrian Program — Provides safe and convenient facilities for Vermonters
interested in alternative transportation. This program uses federal funding and state funding to
support three different project types: scoping studies (federal), design and construction projects
(federal), and small-scale projects (state). All project types receive awards of around $300,000
with a 50% match on state-funded projects and a 20% match on federally funded projects. The
anticipated application deadline for the 2026 grant cycle is July of 2026.

> Scoping studies support safety efforts by further evaluating a proposed countermeasure and
location pair to understand realistic alternatives and costs for implementation, and this
funding category is used to apply for subsequent design and construction projects.

> Design and construction projects move safety alternative concepts and projects through
the next steps to advance the safety concept to construction. This funding category covers
engineering, permitting, ROW acquisition, construction, and inspection.

> Small scale projects are focused on improving access and safety for Vermont bicyclists and
pedestrians, and its state funding source lessens construction requirements. This program
promotes safety by funding projects including crosswalks enhancements, bicycle lanes, edge
line markings, ADA compliance, and gaps in the sidewalk network among others.

Municipal Park and Ride Program — This state-funded program supports preliminary
engineering and construction of facilities that reduce single occupancy vehicles on roads with no
maximum award and variable local match percentage, due in August. It funds countermeasures
including gravel or paved surfaces, transportation shelters, lighting, bicycle racks, signs,
pavement markings, guardrail, and transit connections. The anticipated application deadline for
the FY 2027 grant cycle is August of 2026.

Transportation Alternatives — Supports municipalities with investments in pedestrian and
bicycle facilities, SRTS, historic preservation, vegetation management, and environmental
mitigation. The grant program awards up to $300,000 of state funding with a 20% local match,
and applications are due in September. Municipalities can use this funding to support
construction, planning, and design of bicycle lanes, shared-use paths, sidewalks traffic calming
techniques, lighting, rail trails, and other safety-related infrastructure. The anticipated application
deadline for the FY 2027 grant cycle is November of 2026.

Additional Federal Funding Opportunities

Federal funding can support large-scale capital projects, innovative technology deployment, and
behavioral safety programs. The funds are competitive and favor the projects aligned with
national safety goals such as Vision Zero and the Safey System Approach. To increase the
likelihood of a federal funding award, the CCRPC and its partners can focus on data-driven
applications and a demonstrated local commitment to safety efforts.

HSIP Local Road Safety Grants — The VTrans Small Scale Highway Safety Improvement Program
awards cities and towns up to $50,000 to fund safety improvements on local roadways with no
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local match required. Eligible items include curve signage, intersection signage, edge line
striping, pavement markings, rumble strips, guardrail, etc., at multiple project locations.
Competitive applications secure the necessary rights and documents for construction prior to
application.

SHSO Highway Safety Grants — The Vermont State Highway Safety Office (SHSO) annually
distributes federal funds for education, enforcement, and traffic records efforts. Municipal
governments and not-for-profit organizations may apply. Applicants are asked to provide data-
driven solutions to traffic safety problems, particularly those affecting communities or
populations that are underserved or overrepresented in crash data.

Local Opportunities — Offers project momentum and external resources to support municipal-
level safety investments. Mechanisms like Capital Improvement Programs (CIPs) allow
municipalities to budget for priority safety projects, respond to urgent needs, and provide
matching funds for state and federal grants. Proactive local commitments to safety strengthen
applications to state and federal funding sources and help reduce gaps between larger efforts.

Progress and Transparency

Measurement of Progress

Establishing a clear process for tracking and evaluating progress towards the Vision Zero goal is
essential to the effective implementation of this Action Plan. Documenting the strategies
enacted, and their results, will both support accountability and inform future funding decisions to
sustain data-driven investment.

Evaluation efforts should include process evaluation, to monitor which actions in this plan have
been started or completed, and outcome evaluation, to determine what effect those actions had
on roadway safety.

This Action Plan has identified several location-specific infrastructure improvements, where
outcome evaluation is the most appropriate evaluation method and will primarily involve a pre-
and post-construction comparison of crash data. Behavioral strategies such as enforcement,
education, or legislation are best evaluated using survey data, observational changes, or
aggregate crash trends. Policy and process changes will track individual cases of implementation
and, if applicable, site-specific crash data from those cases.

It is recommended that representatives of the CCRPC meet regularly (biannually or quarterly)
with members of the VTrans Data and Analysis Section to review severe crashes or other crash
trends within the region. This data should be evaluated to determine potential contributing road
safety issues, and strategies or solutions from this Action Plan should be identified to address
these issues.

As this Action Plan is implemented and new data becomes available, annual progress reviews
may be convened to assess the implementation statuses of specific strategies, review outcomes
and crash data, and revisit the recommendations made and priorities set by this Action Plan.
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Public Resources & Transparency

This Action Plan will be publicly available through the CCRPC's website. Annual reporting of
regional progress towards the established Vision Zero goal will also be publicly documented; this
monitoring and reporting will be coordinated by the CCRPC.
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