
COUNTERMEASURES 
THAT WORK

Cost: 
The relative cost for the countermeasure.
$  <$10k $$  $10k - $100k $$$  $100k - $1M $$$$  $1M +

Applicable Crash Types: 
The crash profile relationship with crash types shown on police reports. For the first four sections, these are 
identified symbolically; for behavioral countermeasures, these are identified by key words.

•	 Lane Departure: Fixed Object, 
Head-on, Overturn, Sideswipe, 
Parked Vehicle, Single Vehicle 

•	 Rear-end

•	 Angle: Left Turn, Right Angle

•	 Bike/Ped: Bicyclists /Pedestrians

Other: Animal, Train, Other

The toolbox features five major 
categories of countermeasures, 
including:

Segment Countermeasures

Intersection Countermeasures

Safety Countermeasures for 
Pedestrians and Bicyclists

Rural and Highway 
Countermeasures

Behavioral Countermeasures

1
2
3

4

5

The Vision Zero Toolbox is a resource 
compiling useful information regarding 
transportation countermeasures with known 
safety benefits. 

These countermeasures are included to help 
make the transportation network safer and 
more accessible for all road users, regardless 
of ability, age, or preferred travel method. 
The toolbox can be utilized in conversations 
around safety, especially in reaching a shared 
understanding about creating a safer roadway 
system for all. As communities across the 
MAPA region come in all different shapes 
and sizes, it’s important to include a variety 
of countermeasures within the toolbox 
so that each community can handpick 
countermeasures and tailor them to improve 
connectivity and safety.

AUDIENCE
This toolbox is simple, straightforward, and 
easily understandable. Although the primary 
audience is transportation professionals and 
safety advocates in roles where they have an 
impact on what projects are implemented 
within their community (such as members of 
Planning or Public Works departments, MAPA, 
etc.)., this toolbox was designed to ensure that 
anyone could pick it up and understand what 
these countermeasures are, their benefits, and 
where they are applicable to be used.

APPLICATION
The Vision Zero Toolbox aims to provide a variety of countermeasures that are targeted for different 
contexts. These countermeasures can be used independently or in conjunction with each other, giving 
communities flexibility in choosing countermeasures best suited to their needs and existing conditions. 

KEY CONSIDERATIONS
Each countermeasure includes the following; a helpful legend is included on the right-hand portion of the 
toolbox for convenience. 

Name: 
The title of each countermeasure

Description: 
1-2 sentences describing the countermeasure.

Crash Reduction Factor: 
The potential reduction of crashes due to the implementation of a countermeasure for all crash severities 
and types, with exceptions for roadway lighting, cable median barrier, and all pedestrian and bicycle safety-
related countermeasures.

Quick-Build Capable: 
A symbolic indication of whether a countermeasure is quick-build capable or not, dependent on factors 
like right of way, cost, and time to implement. Criteria include:
1.	Little to no impact of right-of-way or roadway geometry
2.	Cost of quick-build version is less than 50% of the capital cost
3.	Can be completed in less than a year, from concept to completion

Traffic Considerations: 
Traffic considerations are factors (such as roadway geometry, traffic volume, number of lanes, and more) 
that help users decide if a countermeasure may be a good fit for a potential area or project; as behavioral 
countermeasures are not dependent on the existing geometry of the roadway network, General Considerations 
(such as crash history) are the factors considered.

The toolbox features five major categories 
of countermeasures, inclduing: 

Segment Countermeasures 

Intersection Countermeasures

Safety Countermeasures for 
Pedestrians and Bicyclysts 

Rurual and Highway 
Countermeasures 

Behavioral Countermeasures
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Description Applicable 
Crash Types

Crash Reduction 
Factor

Quick Build 
Capable Cost Traffic Considerations

Roadway 
Reconfiguration

Roadway reconfigurations reduce the number of lanes, cutting conflict points, 
crossing distances, and vehicle speeds. 30%

$$-$$$

4-to-2 thru lanes: 
<18,000 ADT

6-to-4 thru lanes:  
<36,000 ADT

Lane Narrowing Lane narrowing shrinks roadway width while keeping lane count, slowing 
traffic, shortening pedestrian crossings, and adding bike/pedestrian areas. 25%

$$ Avoid on Truck Routes

Landscaped Buffers / 
On-Street Parking

Landscaped buffers, on-street parking, and street trees implemented in 
conjunction or separately can slow traffic and improves safety. - $$$ Evaluate Line of Sight  

at Intersections

One-way to Two-way 
Street Conversions

Converting one-way to two-way streets calms  
traffic, increases connectivity, and creates safer streets for all users. 30%

$$$
Evaluate Signal 

Modifications, Access, 
and Turn-lanes

Horizontal Traffic 
Calming

Horizontal traffic calming techniques, such as road narrowing, chicane installation, 
and roundabouts, slows traffic and improves safety. 30%

$ <20,000 ADT

Vertical Traffic 
Calming

Vertical traffic calming techniques, such as speed humps, raised crosswalks/
intersections, and traffic circles, slows traffic and improves safety. 30%

$$
<10,000 ADT

Ensure Compliant with 
EMS Vehicles

Roadway Lighting Street lighting improves visibility, especially at intersections, crosswalks, and 
other high-traffic areas, reducing crashes and enhancing pedestrian safety. 20%  

$$ -

Raised Medians and 
Access Management

Medians separate traffic, reducing head-on collisions and providing safe 
havens for pedestrians. Limiting driveways improves access management 
and reduces traffic conflicts. 40%

$$$$ >12,000 ADT

SEGMENTS COUNTERMEASURES
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Description Applicable 
Crash Types

Crash Reduction 
Factor

Quick Build 
Capable Cost Traffic Considerations

1.	Single-lane roundabouts reduce traffic speed, eliminate dangerous angle 
crashes, and shorten crossing distances for pedestrians.

2.	Multi-lane roundabouts handle more traffic but have more conflicts than 
single-lane roundabouts. Turbo roundabouts add dividers to improve 
safety.

3.	Mini-roundabouts are smaller, single-lane versions of traditional 
roundabouts with traversable centers for larger vehicles without requiring 
additional ROW.

65%

All-way Stop  
Control Conversion 

All-way stop control converts either two-stops or unwarranted signals to four-
way stops, reducing wait times and making intersections more predictable. 50%

$
<12,000 ADT(each approach)

<=2 thru-lanes (each approach)

Reduced Conflict 
Intersections

•	 Reduced left-turn conflict intersections redesign left turns to reduce 
crashes and improve safety. Common types include RCUTS and MUTs.

•	 Right-in, right-out (RIRO) and three quarter intersections simplify traffic 
flow by restricting side-street movements, forcing right turns, and reducing 
crossing paths.

35%
$$$$ Prior Condition  

Stop-Controlled

Systemic Traffic  
Signal Modifications

Traffic signal modifications improve safety and efficiency through both 
hardware and software upgrades, such as:

•	Hardware: Signal Light Upgrades, Retroreflective Backplates, Ped. 
Countdowns, and Stop-bar/Crosswalk Striping

•	Software: Updated Timings, Leading Pedestrian Intervals, and Intelligent 
Transportation Systems (ITS) Implementation.

15%
$$ -

Intersection  
Daylighting and  
Curb Extensions

•	 Intersection daylighting improves visibility by restricting parking near 
intersections using pavement markings and flexible posts. 

•	 Curb extensions and bulb-outs shorten crossing distances, improve visibility, 
and increase pedestrian comfort at intersections.

30%
$$ Avoid at High Truck-

Volume Intersections

Left-turn Hardening Left-turn Hardening reduces vehicle turning speed and increases vehicle 
yielding to pedestrians by guiding vehicles to take wider turns. 30%

$$ Avoid at High Truck-
Volume Intersections

$$-$$$$

$$$$

$$-$$$

<30,000 EADT 

<45,000 EADT

<20,000 EADT

1

2

3

Single-lane 
Roundabouts

Multi-lane 
Roundabouts

Mini-Roundabouts

INTERSECTIONS COUNTERMEASURES
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SAFETY COUNTERMEASURES FOR PEDESTRIANS & BICYCLISTS

Description Applicable 
Crash Types

Crash Reduction 
Factor

Quick Build 
Capable Cost Traffic Considerations

Rectangular Rapid-
Flashing Beacon

RRFBs use flashing lights to improve safety at unsignalized crosswalks, 
especially crossings of two lanes or less and under 40 mph. 45%

$$ See FHWA STEP  
Guide, Table 1

Pedestrian  
Hybrid Beacon

PHBs use flashing lights to improve driver yielding to pedestrians at 
unsignalized crossings, especially on higher-speed roadways. 55%

$$$ See FHWA STEP  
Guide, Table 1

Systemic Crossing 
Modifications

Systemic crossing modifications improve pedestrian safety and accessibility 
across busy streets with marked crosswalks, lighting, refuge islands, and  
clear signage. 30%

$$ See FHWA STEP  
Guide, Table 1

Raised Crossing Raised crossings improve pedestrian safety and accessibility by slowing 
traffic and providing a level crossing surface. 30%

$$ See FHWA STEP  
Guide, Table 1

Sidewalks Sidewalks improve pedestrian and cyclist safety by providing designated spaces 
separate from traffic, including ADA-compliant features.

90%

Where Sidewalks 
are Missing

$$-$$$ -

Bicycle Lanes Bicycle lanes make cycling safer and more comfortable by separating cyclists 
from traffic and pedestrian facilities using paint or physical barriers. 45%

$$ <6,000 ADT and 
<35 MPH

Protected Bicycle  
Lanes / Cycle 
Tracks

Protected bike lanes separate cyclists from traffic with physical barriers, 
significantly reducing collisions and improving safety. 55%

$$$

6,000 - 20,000 ADT 
 and <45 MPH

Evaluation Exclusive  
Turn-lanes and Protected 

Turn Signal Phasing

Shared-use Paths Shared-use paths (off-street trails) improve safety and accessibility for active 
transportation and recreation by separating users from traffic. 25%

$$-$$$ >20,000 or  
>45 MPH

Safe Routes to 
School

Safe Routes to School encourages walking and biking to school, educates 
students, and supports projects that create safe, active routes. 35%

$$-$$$ -
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https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-07/STEP_Guide_for_Improving_Ped_Safety_at_Unsig_Loc_3-2018_07_17-508compliant.pdf
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RURAL & HIGHWAY COUNTERMEASURES

Description Applicable 
Crash Types

Crash Reduction 
Factor

Quick Build 
Capable Cost Traffic Considerations

Systemic 
Stop-control 
Modifications

Systemic stop-control modifications improve intersection visibility with 
advanced warning signs, retroreflective panels, enlarged signs, rumble strips, 
and cross-traffic warning signs. 40%

$$ History of Stop-sign Running  
or Nighttime Crashes

Safety Edge
Safety Edges provide a smooth transition between paved roadway and  
shoulders, preventing tire damage and vehicle loss of control while increasing 
pavement durability. 50%

$$$ Curb-less/Guardrail-less 
Roadways

Shoulder 
Installation/
Widening

Installing or widening shoulders provides space for disabled vehicles, 
maintenance, and other safety activities. Safety edges can be installed on 
new or widened existing shoulders. 25%

$$$ Most Effective When  
ADTs >1,000

Turn-lane Additions Adding auxiliary lanes separates turning traffic, reducing crashes while 
improving visibility. 45%

$$$
Visibility Concerns

History of Left-turn Related  
of Rear-end Crashes

Pavement Friction 
Management 

Pavement Friction Management measures, monitors, and maintains  
pavement friction to improve safety, especially at intersections, crosswalks, 
and crash-prone locations. 55%

$$$$ More Effective on Curves

Cable Median 
Barrier

Cable Median Barriers protect against fixed roadside hazards, reducing fatal 
and serious crashes. 40%

$$$ History of Median Crossover  
or Head-on Crashes

Curve Delineation 
Modifications

Enhanced Curve Delineation uses reflective chevrons and advance  
warning signs to significantly reduce curve crashes, especially at night and in 
rural areas. 30%  $$

Existing Sideslope and 
Distance to Roadside Features
History of Roadway Departure 

or Nighttime Crashes

Wider Edge Lines
Wider edge lines improve visibility, reducing roadway departure crashes, 
especially on rural two-lane highways. Adding center and edge lines where 
they are missing further improves safety. 15%

$$
Presence of Curves

History of Single-Vehicle  
or Nighttime Crashes

Rumble Strips Rumble strips alert drivers to lane departure, reducing head-on and run-off-
the-road crashes. 15%

$$

History of Lane  
Departure Crashes
Consider Potential  

Noise Concerns

1.	 Single-lane roundabouts reduce conflict points, speed, and angle crashes, 
improving safety for all road users. 

2.	 Multi-lane roundabouts handle more traffic but have more conflicts  
than single-lane roundabouts. Turbo roundabouts add dividers to  
improve safety.

50%
$$$$

<30,000 EADT 

<45,000 EADT
2

1
Single-lane 
Roundabouts

Multi-lane 
Roundabouts
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BEHAVIORAL COUNTERMEASURES

Description Applicable 
Crash Types

Crash Reduction 
Factor

Quick Build 
Capable Cost General Considerations

Automated  
Enforcement 

Automated enforcement uses cameras to detect and document traffic 
violations like red light running and speeding, notifying vehicle owners by mail. 
Currently legal in Iowa but not Nebraska. 

Speeding
  50%

$$$ Data-driven Location 
Selection

Speed Feedback Signs Speed feedback signs display approaching drivers' speeds to make them 
aware of their current speed, with flashing numbers indicating speeding. Speeding

5%
$ -

1.	 Speed limit reductions, based on context and activity level, reduce crashes 
by lowering speeds and increasing sign frequency. 

2.	 Slow zones designate lower speeds (15 - 20 mph) in areas with vulnerable 
populations, like parks, school zones, and neighborhoods

30%
$$$

High-Visibility  
Saturation Patrols

Saturation patrols deter drunk driving by increasing the perceived risk of arrest 
in high-risk areas. These programs should be regular and highly publicized. Impaired - -

See NHTSA 
Countermeasures That 

Work: High-Visibility 
Saturation Patrols

Publicized Sobriety 
Checkpoints

Sobriety checkpoints deter drunk driving by visibly removing impaired drivers 
from the road. Impaired - $-$$$

See NHTSA 
Countermeasures 

That Work: Publicized 
Sobriety Checkpoints

Increased Traffic  
Safety Enforcement 
Efforts

Traffic enforcement focuses on behaviors like drunk driving, speeding, 
distracted driving, and seatbelt use. Specialized patrols and checkpoints 
target impaired drivers, especially at night. 

Impaired - -
See NHTSA 

Countermeasures  
That Work

Sober Ride  
Home Programs

Alternative transportation programs reduce drunk driving by providing options 
like rideshare services, nonprofit safe rides, and public transportation. Impaired - $$

See NHTSA 
Countermeasures 

That Work: Alternative 
Transportation

Mass Media  
Campaigns

Mass media campaigns use radio, TV, and social media to promote safety and 
tailor messages to make maximum impact. Impaired - $$$

See NHTSA 
Countermeasures That 

Work: Mass Media 
Campaigns

Speeding
Speed Limit Reduction

Slow Zone
All <5,000 ADT

1

2
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COUNTERMEASURE SPOTLIGHTS

As the MAPA region encompasses a variety of communities big and small, rural and urban, different 
communities need tailored countermeasures and strategies to improve safety within their jurisdictions. Five 
countermeasures from within the Vision Zero toolbox are especially noteworthy and are featured here as 
countermeasure spotlights: 

EACH COUNTERMEASURE SPOTLIGHT TAKES A DEEPER DIVE INTO THE COUNTERMEASURE, 
PROVIDING SAFETY JUSTIFICATIONS, COMMON CONCERNS AND SOLUTIONS, AND LISTS SEVERAL 
BEST PRACTICE REFERENCES.

	� Roundabouts
	� Lane Reconfiguration
	� Red Light Running and Speed Cameras
	� Systemic Signal Modifications
	� Traffic Calming

ROUNDABOUTS
Roundabouts are circular intersections designed to promote a continuous flow 
of traffic. Unlike traditional intersections, roundabouts do not use traffic signals. 
Instead, vehicles enter the roundabout and yield to traffic already circulating. 
This design reduces the likelihood of severe collisions, with vehicles moving 
counterclockwise in right-hand traffic countries and clockwise in left-hand traffic 
countries. Roundabouts are known for their safety and efficiency in managing 
traffic volumes.

Safety Justification
Roundabouts have been proven to 
enhance road safety significantly. 
Studies indicate that roundabouts 
reduce the occurrence of fatal and 
severe injury crashes by up to 90% 
compared to traditional intersections 
(FHWA, 2021). The primary safety 
benefit comes from the reduced 
speed of vehicles, as the circular 
design requires motorists to slow 
down. Moreover, eliminating traffic 
signals means fewer points of conflict, 
such as head-on or high-speed right-
angle collisions. The continuous 
movement also reduces rear-end 
collisions commonly associated with 
traffic light intersections (IIHS, 2020).

Roundabout Intersection

8 Vehicle Conflicts
8 Pedestrian conflicts

32 Vehicle Conflicts
24 Pedestrian conflicts

Common Concern Solutions

Confusion: Drivers unfamiliar with 
roundabouts may find them confusing, 
leading to potential hesitation or 
incorrect navigation.

Driver confusion can be addressed through 
public education campaigns and clear, intuitive 
signage that guides drivers through the 
roundabout.

Pedestrian Safety: There are concerns 
about pedestrian safety, especially for 
those with disabilities, who must cross 
multiple lanes of moving traffic.

Implementing pedestrian crossings with clear 
markings and actuated crossing lights at multi-
lane crossings to ensure safe passage.

Large Vehicles: Concerns regarding 
the maneuverability of trucks and 
emergency vehicles within the 
roundabout's tight curves.

Roundabouts are designed with truck aprons 
that allow sufficient space to accommodate 
larger vehicles, and some middle islands are 
built to be mountable.

Cyclist Safety: Cyclists may feel 
vulnerable navigating roundabouts 
alongside motor vehicles, mainly if 
dedicated cycling lanes are not provided.

Incorporating dedicated cycling paths or lanes 
that separate cyclists from motor traffic and 
following the latest guidance from FHWA and 
AASHTO.

Construction Costs: The initial cost 
of constructing a roundabout can be 
higher than installing traffic signals, 
leading to budgetary concerns.

Highlighting the long-term benefits and cost 
savings associated with reduced crash rates, 
improved traffic flow, and no cost of traffic 
signal maintenance.

Roundabouts: An 
Informational Guide 
(FHWA)

Guidelines for the 
Planning and Design of 
Roundabouts (mssDOT)

Guide for Roundabouts 
(NCHRP)

BEST PRACTICE & 
REFERENCES:

Vehicle Con�icts

Pedestrian Con�icts

Vehicle Con�icts

Pedestrian Con�icts
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https://highways.dot.gov/safety/data-analysis-tools/rsdp/rsdp-tools/roundabouts-informational-guide-second-edition
https://highways.dot.gov/safety/data-analysis-tools/rsdp/rsdp-tools/roundabouts-informational-guide-second-edition
https://highways.dot.gov/safety/data-analysis-tools/rsdp/rsdp-tools/roundabouts-informational-guide-second-edition
https://www.mass.gov/doc/massdot-guidelines-for-the-planning-and-design-of-roundabouts/download
https://www.mass.gov/doc/massdot-guidelines-for-the-planning-and-design-of-roundabouts/download
https://www.mass.gov/doc/massdot-guidelines-for-the-planning-and-design-of-roundabouts/download
https://nap.nationalacademies.org/catalog/27069/guide-for-roundabouts
https://nap.nationalacademies.org/catalog/27069/guide-for-roundabouts


Comprehensive Safety Action Plan 72

RED-LIGHT RUNNING AND SPEED SAFETY CAMERAS
Red-light running and speed safety cameras are increasingly being used 
as tools to promote road safety and improve compliance with traffic laws. 
These automated enforcement systems capture images or videos of vehicles 
committing traffic violations, such as running red lights or exceeding speed 
limits, and issue citations to the registered owners.

LANE RECONFIGURATION
Lane Reconfiguration, commonly known as a Road Diet, involves reducing the 
number of travel lanes and reassigning that space for other purposes, such as 
bike lanes, pedestrian pathways, or parking. This approach aims to improve road 
safety, enhance mobility, and create more livable streetscapes.

Safety Justification
Research has shown that red-light 
running and speed safety cameras 
can significantly reduce the incidence 
of dangerous driving behaviors and 
associated crashes. According to 
the Insurance Institute for Highway 
Safety (IIHS), red-light cameras 
can reduce fatal red-light running 
crashes by up to 21%. Speed safety 
cameras have been found to lower 
the likelihood of crashes by reducing 
speeds and deterring aggressive 
driving. These cameras contribute to 
an overall safer driving environment 
by encouraging motorists to adhere 
to traffic laws.

Safety Justification
Research indicates that road diets can 
significantly enhance road safety by 
reducing speeds and minimizing the 
number of lanes pedestrians must cross. 
According to the FHWA, implementing 
a road diet can reduce overall crashes 
by an average of  19-47% (FHWA, 2021). 
This is achieved through a combination of 
lower vehicular speeds, improved visibility, 
and less lane changing, which lowers 
the chances of side-swipe and rear-end 
collisions. Additionally, converting a 4-lane 
roadway to a 3-lane adds a two-way center-
turn lane that removes turning vehicles 
from the traffic flow and allows EMS to 
bypass congestion.

https://www.villageofworth.com/180/Photo-Enforcement 

Iowa DOT
Common Concern Solutions

Privacy Issues: Concerns about the 
invasion of privacy due to constant 
surveillance.

Enforcement agencies ensure that cameras 
are only used to capture and process images 
of traffic violations. Clear policies and regular 
audits can help maintain public trust and 
protect privacy rights.

Revenue Generation: Perceptions that 
cameras are used primarily to generate 
revenue rather than enhance safety.

Transparency in the use of funds and clear 
communication about the safety benefits can 
address these concerns. Revenue generated 
can be reinvested in road safety initiatives 
and infrastructure improvements.

Accuracy of Citations: Fears that 
automated systems may incorrectly 
issue citations.

Robust verification processes and 
opportunities for drivers to contest citations 
can ensure accuracy and fairness. Regular 
maintenance and calibration of equipment 
are also essential.

Driver Behavior: Concerns that 
cameras may cause drivers to abruptly 
stop or slow down, leading to rear-end 
collisions.

Proper placement and signage can alert 
drivers to the presence of cameras, 
encouraging consistent compliance without 
sudden maneuvers. Studies indicate that 
overall crash rates tend to decrease with the 
implementation of safety cameras.

Common Concern Solutions

Traffic Congestion: Concerns that 
removing travel lanes will lead to 
increased congestion and longer travel 
times.

Studies show that road diets often have minimal 
impact on traffic flow, especially on roads with 
lower volumes. Implementing traffic signal 
timing adjustments and adding turn lanes can 
help maintain efficient traffic movement.

Emergency Response: Fears that lane 
reductions will impede emergency 
vehicle access and response times.

Road diets can include designated lanes or 
shoulder spaces for emergency vehicles. 
Additionally, improved traffic flow and 
reduced incidents can actually enhance 
response times.

Business Impact: Local business 
owners may worry about reduced 
customer access and visibility.

Road diets can create a more inviting 
environment for pedestrians and cyclists, 
potentially increasing foot traffic and business 
activity. Clear signage and adequate parking 
solutions can mitigate negative impacts.

Pedestrian Safety: Concerns about 
pedestrian safety, particularly in 
areas where crossing distances are 
increased.

Incorporating pedestrian refuge islands, 
enhanced crosswalks, and signalized 
crossings can provide safe and easy passage 
for pedestrians.

Automated Enforcement 
in a New Era (GHSA)

Automated Enforcement 
Program Checklist (IIHS)

System Analysis 
of Automated 
Speed Enforcement 
Implementation (NHTSA)

Road Diet Informational 
Guide (FHWA)

4- to 3-lane Conversion 
(Iowa DOT)

Urban Street Design Guide 
(NACTO)

BEST PRACTICE & 
REFERENCES:BEST PRACTICE & 

REFERENCES:
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https://www.villageofworth.com/180/Photo-Enforcement 
https://www.ghsa.org/resources/AutomatedEnforcement23
https://www.ghsa.org/resources/AutomatedEnforcement23
https://www.iihs.org/media/431e551b-3f64-4591-8e30-ad35a069f41f/cF4n4g/News/2021/050621 auto enforcement/AE-checklist-May-2021.pdf
https://www.iihs.org/media/431e551b-3f64-4591-8e30-ad35a069f41f/cF4n4g/News/2021/050621 auto enforcement/AE-checklist-May-2021.pdf
https://www.nhtsa.gov/sites/nhtsa.gov/files/812257_systemanalysisase.pdf
https://www.nhtsa.gov/sites/nhtsa.gov/files/812257_systemanalysisase.pdf
https://www.nhtsa.gov/sites/nhtsa.gov/files/812257_systemanalysisase.pdf
https://www.nhtsa.gov/sites/nhtsa.gov/files/812257_systemanalysisase.pdf
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/rdig.pdf
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/rdig.pdf
https://iowadot.gov/traffic/4-to-3-Lane-Conversion/3-Lane-Roads
https://iowadot.gov/traffic/4-to-3-Lane-Conversion/3-Lane-Roads
https://nacto.org/publication/urban-street-design-guide/
https://nacto.org/publication/urban-street-design-guide/
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SYSTEMIC SIGNAL MODIFICATIONS
Traffic signal modifications improve safety and efficiency through both hardware 
and software upgrades, such as:

Safety Justification
The implementation of traffic signal modifications can provide improvements 
in adherence to traffic signal cycles, yielding behavior to pedestrians 
and bicyclists crossing, red-light-running, and crashes at signalized 
intersections. Several of these hardware and software upgrades are proven 
safety countermeasures by the FHWA, such as:

	� Retroreflective backplates see a 15% reduction in total crashes at inter-
sections

	� Yellow change intervals see a 36-50% reduction in red-light running and 
8-14% reduction in total crashes

	� LPIs see a 13% reduction in pedestrian-vehicle crashes at intersections

H
ar

dw
ar

e

Signal Light 
Upgrades

Signal light upgrades is the improvement of a signalized intersection through one or multiple 
upgrades, such as using LED lights in the signal head for better visibility and energy efficiency, 
having a signal head per lane of traffic, or switching from a pole light to a mast-arm light.

Retroreflective 
Backplates

Retroreflective backplates improve the visibility of the illuminate face of the signal by framing the 
signal with a 1- to 3-inch yellow retroreflective border; this signal modification improves visibility 
and conspicuity during daytime and nighttime conditions.

Pedestrian 
Countdowns

Pedestrian Countdowns are signal heads that have a countdown timer module. These signal 
modifications clearly indicate to pedestrians how much time left before the crossing phase ends, 
allowing them to know when to start crossing and when to wait to cross.

Stop-bar / 
Crosswalk 
Striping

Stop-bar and crosswalk striping improve visibility of crossing locations at intersections, 
indicating clearly where vehicles should stop and the space for pedestrians and bicyclists 
to cross.

So
ft

w
ar

e

Updated Signal 
Timings

Updating signal timings are the adjustment of green light duration and cycle length, yellow signal 
light duration, or changes in traffic timing to better reflect existing traffic conditions. 

Leading Pedestrian 
Intervals

Leading pedestrian intervals (LPI) give pedestrians 3-7 seconds of crossing time before vehicles 
are given a green light; LPIs increase pedestrian visibility, increase the yielding behavior of 
motorists, and can provide additional time to cross.

ITS Implementation
Intelligent Transportation System (ITS) Implementation refers to the use of technology to improve 
safety and efficiency through multiple measures, such as adaptive traffic control, advance 
detection, and coordinated signal systems.
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Lane Narrowing
Lane narrowing is the reduction of the width of the roadway without adjusting the number of lanes; 
the reclaimed space can be used for on-street parking, pedestrian or bicycle facilities, or greenery. 
Narrow lanes encourage slower speeds and shortens crossing distances for pedestrians.

Chicane 
Installation

A chicane installation creates an S-shaped curve in the road using curb extensions, edge islands, 
or alternating on-street parking. The change in the orientation in the roadway encourages slower 
speeds.

Curb Extensions / 
Bulb-outs

Curb extensions and bulb-outs can be implemented at mid-block crossings or at intersections to 
narrow crossing distances for pedestrians while encouraging safer speeds for motorists. Curb 
extensions can also narrow corner radii, which slows turning speeds and improves yield behavior.
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Speed Humps /  
Speed Cushions

Speed humps are raised sections in a roadway that can be tailored to a street and match the 
target speed; speed cushions—speed humps with cutouts to the street level—allow emergency 
vehicles to pass through without having to reduce speeds.

Raised Crosswalks 
/ Raised 
Intersections

Raised crossings are flush with the sidewalk, encouraging motorists to yield to pedestrians in 
the crosswalk and reinforcing slower speeds. Raised crossings allow pedestrians to cross at the 
same height as the sidewalk, improving accessibility. Raised crosswalks can be implemented at 
mid-block locations or as a raised intersection.

Raised Medians /
Refuge Islands

Medians separate opposing traffic, reducing the number of head-on, cross-median crashes. 
Raised medians—medians built higher than the road level—offer pedestrians and bicyclists 
refuges mid-crossing, limit motor vehicle turns, and mitigate head-on collisions.

Proven Safety 
Countermeasures (FHWA)

STEP Studio (FHWA)

BEST PRACTICE & 
REFERENCES:

TRAFFIC CALMING
Traffic calming is a set of countermeasures that encourage safer vehicle speeds 
by changing the built environment around the transportation network. These 
countermeasures consist of lane narrowing, horizontal features, vertical features, 
roadside features, and other features that changes the perception of the roadway 
to improve safety, mobility, and comfort. Traffic calming countermeasures can 
be implemented individually or combined with other countermeasures. 

Safety Justification
According to the FHWA, “implementation of traffic calming measures can 
reduce traffic speed, reduce motor-vehicle collisions, and improve safety 
for pedestrians and cyclists. These measures can also increase pedestrian 
and bicycling activity.”15 Many traffic calming measures are proven safety 
countermeasures by the FHWA and have measurable reductions in all types 
of injury crashes.  

Speed Reduction 
Mechanisms (NACTO)

Vertical Speed Elements 
(NACTO)

Traffic Calming ePrimer 
(FHWA)

BEST PRACTICE & 
REFERENCES:

15	 https://web.archive.org/web/20250204233102/https://www.transportation.gov/mission/health
	 Traffic-Calming-to-Slow Vehicle-Speeds
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https://highways.dot.gov/safety/proven-safety-countermeasures
https://highways.dot.gov/safety/proven-safety-countermeasures
https://safety.fhwa.dot.gov/ped_bike/step/resources/docs/step_studio.pdf
https://nacto.org/publication/urban-street-design-guide/design-controls/design-speed/speed-reduction-mechanisms/
https://nacto.org/publication/urban-street-design-guide/design-controls/design-speed/speed-reduction-mechanisms/
https://nacto.org/publication/urban-street-design-guide/street-design-elements/vertical-speed-control-elements/
https://nacto.org/publication/urban-street-design-guide/street-design-elements/vertical-speed-control-elements/
https://highways.dot.gov/safety/speed-management/traffic-calming-eprimer
https://highways.dot.gov/safety/speed-management/traffic-calming-eprimer
https://web.archive.org/web/20250204233102/https://www.transportation.gov/mission/health/Traffic-Cal
https://web.archive.org/web/20250204233102/https://www.transportation.gov/mission/health/Traffic-Cal
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SYSTEMIC 
COUNTERMEASURES 
MAP

Legend

This map highlights potential opportunities for selected 
types of safety countermeasures, based on existing 
roadway characteristics data. These opportunities 
correspond to Safety Metrics found on the last page of 
Chapter 6 in this plan. 

Existing Undivided Roadway Reconfiguration Opportunities 
This identifies undivided (no median present) multi-lane roadways that may 
be candidates for roadway reconfigurations. It includes 4-lane undivided 
segments that have estimated annual average daily traffic volumes below 
18,000 vehicles per day.   

It also includes the undivided section of Dodge Street, which may be a 
candidate for installation of a median replacing the center lane.  

Shoulder Installation Opportunities 
This identifies rural roadway sections that currently lack paved shoulders. 
Shoulder candidates that have annual average daily traffic exceeding 
1,000 vehicles per day may be especially good candidates for shoulder 
installation. NDOT’s Highway Safety Improvement Program will fund 
installation of two-foot shoulders and Safety EdgeSM as part of mill and 
overlay projects along rural roadways with greater than 1,000 AADT. 

Signalized Intersection Modification Opportunities 
These locations identify all intersections that had over three or more KSI 
crashes during the 2018-2022 study period. All of these are signalized 
intersections where implementation of safety countermeasures could 
have an especially high impact. These countermeasures could range from 
signal modifications to reconstruction to an alternative intersection type, 
such as a roundabout or a reduced-left turn conflict intersection. 

Curve Delineation Modification Opportunities 
This identifies curves that were identified as candidates for curve delineation 
modifications (adding reflective chevrons and advance warning signs) 
through the project identification process for this CSAP (see Chapter 5 for 
more information). 

Traffic Calming Priority Areas 
These neighborhoods (Census Block Groups) have relatively high densities of injury crashes (over 
0.5 per mile) along streets that could be candidates for traffic calming (local and collector streets 
with posted speed limits of 35 mph or less).

Signalized Intersection 
Modification Opportunities 

Curve Delineation 
Modification Opportunities 

Traffic Calming  
Priority Areas

McClelland

Existing Undivided Roadway 
Reconfiguration Opportunities 

Shoulder Installation Opportunity  
(> 1,000 ADT)

Shoulder Installation Opportunity  
(< 1,000 ADT)
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