
CCTA Countywide Toolbox 
for Designing Safer Travel for 
People Walking and Bicycling

Summary
This Toolbox presents 53 safety 
countermeasures applicable in 
different roadway contexts across 
California. 

COUNTERMEASURE

Convert Two-Way Stop to All-Way Stop

STOP

ALL WAY

Converting two-way stops to all-way 
stops prevents motorists, bicyclists, 
and pedestrians from having to cross 
free-flowing lanes of traffic at a side-
street stop-controlled intersection and 
reduces the risk of collision.

Locations: Unsignalized Street Crossings

Countermeasure title

Countermeasure icon

Treatment locations

Countermeasure 
description

What You’ll See 
in This Toolbox:

Many of these countermeasures 
are recommended for addressing 
the collision profiles identified 
in the How To Guide. As noted 
in the figure below, for each 
countermeasure, a description 
and the recommended treatment 
locations are noted. A full list of 
countermeasures is presented on 
the following page. 

Many of these actions can be 
implemented to address the 
Countywide Common Bicycle 

and Pedestrian Collision Patterns 
(see Appendix C). A menu of 
potential pedestrian and bicycle 
engineering countermeasures are 
presented on the following pages. 
Visit www.ccta.net to contact staff 
with any questions.

The 2018 Countywide Bicycle
and Pedestrian Plan also provides 
design guidelines for facilities for 
people walking and bicycling that 
can be referenced in Complete 
Streets planning.



A. SIGNAL TIMING & PHASING

Additional Signal Heads
Extend Pedestrian Crossing Time
Flashing Yellow Turn Phase
Leading Pedestrian Interval
Pedestrian Phase Recall
Replace Permissive with Protected Left Turn
Pedestrian Scramble
Reduce Cycle Lengths
Coordinated Signal Operation
Extend Green Time for Bikes
Extend Yellow and All Red Time

B. INTERSECTION & ROADWAY DESIGN

Close Slip Lane
Raised Intersection
Convert Two-Way Stop to All-Way Stop
Install Sidewalk
Protected Intersection
Raised Median
Lane Narrowing
Road Diet
Widen Shoulder
Roundabout
Signal Head Improvements
Traffic Circles
Programmable Signals/Visors/Louvers
Edge Line/Center Line Rumble Strips
Hardened Centerlines

E. SIGNS & MARKINGS

Prohibit Right-Turn-on-Red
Advance Yield Markings
Advance Stop Markings
Pedestrian Signs

D. PEDESTRIAN CROSSINGS

Install Pedestrian Countdown Timer
Pedestrian Hybrid Beacon (PHB)
Curb Extension
High-Visibility Crosswalk
Pedestrian Median Barrier
Raised Crosswalk
Pedestrian Refuge Island
Rectangular Rapid Flashing Beacon (RRFB)
Reduce Curb Radius
ADA-Compliant Directional Curb Ramps 
and Audible Push Buttons
Extended Time Push Button

C. BIKEWAY DESIGN

Bicycle Crossing (Solid Green Paint)
Bicycle Signal/Exclusive Bike Phase
Bike Detection
Class I Bicycle Path or Mixed Use Trail
Bike Box
Class II Bike Lane
Class IV Separated Bikeway
Green Bike Lane Conflict Zone Markings
Two-Stage Turn Queue Bike Box

F. OTHER

Access Management
Intersection & Street Scale Lighting
Remove Obstructions for Sightlines

List of Countermeasures:



A. SIGNAL TIMING & PHASING

COUNTERMEASURE

Extend Pedestrian Crossing Time

Increases time for pedestrian walk 
phases, especially to accommodate 
vulnerable populations, such as children 
and the elderly.

COUNTERMEASURE

Additional Signal Heads

Additional signal heads allow drivers 
to anticipate signal changes farther 
away from intersections, decreasing the 
likelihood of driver error resulting in a 
collision with a pedestrian.

COUNTERMEASURE

Leading Pedestrian Interval (LPI)

Gives people walking a head start, 
making them more visible to drivers 
turning right or left. “WALK” signal 
comes on a few seconds before the cars 
get their green light. May be used in 
combination with No Right Turn on 
Red restrictions. 

COUNTERMEASURE

Flashing Yellow Turn Phase

Flashing yellow turn arrow alerts drivers 
to proceed with caution and decide if 
there is a sufficient gap in oncoming 
traffic to safely make a turn. To be used 
only when a pedestrian walk phase is not 
called. Protected-only phases should be 
used when pedestrians are present.

COUNTERMEASURE

Reduce Cycle Lengths

Traffic signal cycles should be 
kept short (preferably 90 seconds 
maximum) to reduce pedestrian delay. 
When delay is significant, pedestrians 
are more inclined to ignore signal 
indications.

COUNTERMEASURE

Pedestrian Scramble

A form of pedestrian "WALK" phase 
at a signalized intersection in which 
all vehicular traffic is required to 
stop, allowing pedestrians to safely 
cross through the intersection in any 
direction, including diagonally.

COUNTERMEASURE

Pedestrian Phase Recall

Signals can be put in “recall” full time 
or for key time periods of day such as 
peak business hours or school drop-off/
pick-up times. During these periods 
the “WALK” signal would be displayed 
every signal cycle without prompting by 
a pedestrian push button.

Locations: Signalized Intersections

Locations: Signalized intersections

Locations: Signalized Intersections

Locations: Signalized Intersections

Locations: Signalized Intersections

Locations: Signalized Intersections

Locations: Signalized Intersections

Locations: Signalized intersections

COUNTERMEASURE

Replace Permissive with 
Protected Left Turn

Provides a protected green arrow phase 
for left turning vehicles while showing a 
red light for both on-coming traffic and 
parallel pedestrian crossings. Eliminates 
conflicts between pedestrians and left-
turning vehicles.

+

-

+



Locations: Signalized Intersections

COUNTERMEASURE

Coordinated Signal Operation

Interconnected signal systems provide 
coordination between adjacent signals 
to better facilitate travel through a 
corridor. When implemented, the 
number of stops is reduced, and 
therefore the opportunity to run red 
lights is also reduced.

COUNTERMEASURE

Extend Green Time For Bikes

Prolongs the green phase when 
bicyclists are present to provide 
additional time for bicyclists to clear the 
intersection. Can occur automatically 
in the signal phasing or when prompted 
with bicycle detection. Topography 
should be considered in clearance time.

COUNTERMEASURE

Extend Yellow and All Red Time

Extending yellow and all red time 
allows drivers and bicyclists to safely 
cross through a signalized intersection 
before conflicting traffic movements are 
permitted to enter the intersection.

Locations: Signalized Intersections

Locations: Signalized Intersections

+

+



B. INTERSECTION & ROADWAY DESIGN

COUNTERMEASURE

Raised Intersection

Elevates the intersection to bring 
vehicles to the sidewalk level and 
increases the visibility of pedestrians. 
Serves as a traffic calming measure by 
extending the sidewalk context across 
the road.

COUNTERMEASURE

Raised Median

A concrete or landscaped area between 
the two directions of travel. Increases 
safety by reducing vehicular speeding 
and reducing pedestrian crossing 
distance.

COUNTERMEASURE

Convert Two-Way Stop to All-Way Stop

STOP

ALL WAY

Converting two-way stops to all-way 
stops prevents motorists, bicyclists, 
and pedestrians from having to cross 
free-flowing lanes of traffic at a side-
street stop-controlled intersection and 
reduces the risk of collision.

Locations: Unsignalized Street CrossingsLocations: Unsignalized Street Crossings

Locations: Unsignalized Street Crossings

COUNTERMEASURE

Close Slip Lane

Modifies the corner of an intersection to 
remove the sweeping right turn lane for 
vehicles. Results in shorter crossings for 
pedestrians, reduced speed for turning 
vehicles, better sight lines, and space for 
landscaping and other amenities.

COUNTERMEASURE

Install Sidewalk

Sidewalks and walkways are “pedestrian 
lanes” that provide people with space 
to travel within the public right-of-way 
that is separated from roadway vehicles. 
They are associated with reduced 
crashes where pedestrians were walking 
along the roadway.

COUNTERMEASURE

Protected Intersection

Protected intersections use corner 
islands, curb extensions, and colored 
paint to delineate bicycle and pedestrian 
movements across an intersection. 
Slower driving speeds and shorter 
crossing distance increase safety for 
pedestrians. Separates bicycles from 
pedestrians.

COUNTERMEASURE

Road Diet
Depending on the street, road diets may 
change the number of lanes, turn lanes, 
center turn lanes, bike lanes, parking 
lanes, and/or sidewalks. Road diets 
optimize street space to benefit all users 
by improving the safety and comfort of 
pedestrians and bicyclists, and reducing 
vehicle speeds and the potential for rear 
end collisions.

Locations: Along the Road Locations: Along the Road

Locations: Signalized Intersections

Locations: Signalized Intersections

COUNTERMEASURE

Lane Narrowing

A reduction in lane width produces a 
traffic calming effect by encouraging 
motorists to travel at slower speeds, 
lowering the risk of collision with 
bicyclists, pedestrians, and other 
motorists.

x

Locations: Along the Road



COUNTERMEASURE

Signal Head Improvements

Improving signal head visibility reduces 
the likelihood of crashes caused by 
traffic signal violations. Installing 
backplates, increasing the size of signal 
displays, and installing LED lenses 
should all be considered as potential 
countermeasures.

Locations: Signalized Intersections

COUNTERMEASURE

Widen Shoulder

In rural areas, widened shoulders that 
are clean and well-paved, can create 
greater separation between vehicles 
and pedestrians and also provide motor 
vehicle safety benefits, such as space for 
inoperable vehicles to pull out of the 
travel lane and be repaired.
(for use in rural areas only)

COUNTERMEASURE

Roundabout
Roundabouts are circular intersections 
designed to eliminate left turns by requiring 
traffic to travel in a counter-clockwise 
direction and exit to the right. Installed to 
manage vehicular speeds, reduce pedestrian 
exposure, improve safety at intersections 
through eliminating angle collisions, and 
help traffic flow more efficiently.

Locations: Signalized Intersections, 
Unsignalized Street Crossings, Roundabouts

Locations: Along the Road

COUNTERMEASURE

Programmable Signals/Visors/Louvers

These may be installed at traffic signals to 
limit the field of view of a particular signal 
head. They are applicable in cases when 
where the road user could be misdirected, 
particularly at skewed or closely-spaced 
intersections when the road user sees 
the signal indications intended for other 
approaches before seeing the signal 
indications for their own approach.

Locations: Signalized Intersections

COUNTERMEASURE

Edge Line/Center Line Rumble Strips

Rumble strips can be installed along 
the edge line or center line to address 
roadway departure and head-on 
crashes caused by distracted, drowsy, or 
otherwise inattentive drivers who drift 
from their lane.

Locations: Along the Road

COUNTERMEASURE

Traffic Circles

Installed at stop-controlled intersections to 
facilitate a circular flow at an intersection, 
which result in slower speeds through the 
intersection.

Locations: Along the Road, 
Unsignalized Intersections

COUNTERMEASURE

Hardened Centerlines

Uses rubber curb with plastic bollards 
on the receiving roadway’s centerline to 
modify the angle of motorists turning 
left. Widening the turning radii of left-
turning vehicles expands the driver’s 
field of vision and increases pedestrian 
visibility.

Locations: Signalized Intersections, 
Unsignalized Street Crossings



C. BIKEWAY DESIGN

COUNTERMEASURE

Bicycle Crossing (Solid Green Paint)

Solid green paint across an 
intersection that signifies the path of 
the bicycle crossing. Increases visibility 
and safety of bicyclists traveling 
through an intersection.

COUNTERMEASURE

COUNTERMEASURE

Bicycle Signal/Exclusive Bike Phase

Bike Box

A traffic signal directing bicycle traffic 
across an intersection. Separates 
bicycle movements from conflicting 
motor vehicle, streetcar, light rail, or 
pedestrian movements. May be 
applicable for Class IV facilities when 
the bikeway is brought up to the 
intersection.

A designated area at the head of a 
traffic lane at a signalized intersection 
that provides bicyclists with a safe and 
visible way to get ahead of queuing 
traffic during the red signal phase. An 
advance stop line may be an alternative 
approach to this strategy.

COUNTERMEASURE 

Bike Detection

Bike detection is used at signalized 
intersections, either through use of push-
buttons, in-pavement loops, or by video 
or infrared cameras, to call a green light 
for bicyclists and reduce delay for bicycle 
travel. Discourages red light running by 
bicyclists and increases convenience of 
bicycling. 

COUNTERMEASURE

Class I Bicycle Path or Mixed Use Trail

Provides a completely separate right 
of way that is designated for the 
exclusive use of people riding bicycles 
and walking with minimal cross-
flow traffic. Paths and trails offer 
opportunities for the lowest stress 
bicycle travel. 

COUNTERMEASURE

Class II Bike Lane

Using designated lane markings, 
pavement legends, and signs, bike 
lanes provide dedicated street space 
for bicyclists, typically adjacent to the 
outer vehicle travel lane.  

COUNTERMEASURE

Green Bike Lane Conflict Zone Markings

Green pavement within a bicycle lane 
to increase visibility of bicyclists and 
to reinforce bicycle priority. The green 
pavement can be either as a corridor 
treatment or as a spot treatment in 
conflict areas such as frequently used 
driveways.

COUNTERMEASURE

Class IV Separated Bikeway

Space on the roadway set aside for 
the exclusive use of bicycles and 
physically separated from vehicle 
traffic. Types of separation may 
include, but are not limited to, grade 
separation, flexible posts, physical 
barriers, or on-street parking.

Locations: Signalized Intersections 
Locations: Signalized Intersections 

Locations: Signalized Intersections 

Locations: Along the Road 

Locations: Signalized Intersections 

Locations: Along the Road 

Locations: Along the Road 

Locations: Along the Road 



COUNTERMEASURE

Two-Stage Turn Queue Bike Box
This roadway treatment provides bicyclists 
with a means of safely making a left turn at a 
multi-lane signalized intersection from a bike 
lane or cycle track on the far right side of the 
roadway. In this way, bicyclists are protected 
from the flow of traffic while waiting to turn. 
Usage could be mirrored for right-turns from 
a one-way street with a left-side bikeway.

Locations: Signalized Intersections 



D. PEDESTRIAN CROSSINGS

COUNTERMEASURE

Curb Extensions

Widens the sidewalk at intersections 
or midblock crossings to shorten the 
pedestrian crossing distance, to make 
pedestrians more visible to vehicles, and 
to reduce the speed of turning vehicles.

COUNTERMEASURE

High-Visibility Crosswalk

A crosswalk that is designed to be 
more visible to approaching drivers. 
Crosswalks should be designed with 
continental markings and use high-
visibility material, such as inlay tape or 
thermoplastic tape instead of paint.

COUNTERMEASURE

Install Pedestrian Countdown Timer

Displays “countdown” of seconds 
remaining on the pedestrian signal. 
Countdown indications improve safety 
for all road users, and are required for 
all newly installed traffic signals where 
pedestrian signals are installed.

COUNTERMEASURE

Pedestrian Hybrid Beacon (PHB)

Pedestrian-activated beacon used at 
mid-block crosswalks and side-street 
stop-controlled intersections to notify 
oncoming motorists to stop with a series 
of red and yellow lights. Also known as 
a High-intensity Activated crossWalK 
(HAWK) beacon 

Locations: Signalized Intersections

Locations: Unsignalized Street Crossings,
Roundabouts

Locations: Signalized Intersections, 
Unsignalized Street Crossings

Locations: Intersection Geometry, 
Unsignalized Street Crossings

Locations: Along the Road

COUNTERMEASURE

Pedestrian Refuge Island

Pedestrian refuge islands provide a 
protected area for pedestrians at the 
center of the roadway. They reduce the 
exposure time for pedestrians crossing 
the intersection. They simplify crossings 
by allowing pedestrians to focus on one 
direction of traffic at a time. 

COUNTERMEASURE

Raised Crosswalk

The crosswalk is elevated to match the 
sidewalk to make pedestrians more visible 
to approaching vehicles. Typically located 
at midblock crossings or across free right 
turns, they encourage motorists to yield to 
pedestrians and reduce vehicle speed. An 
entire intersection may be raised similarly. 

COUNTERMEASURE

Rectangular Rapid Flashing Beacon

Pedestrian-activated flashing lights 
and additional signs enhance the 
visibility of marked crosswalks 
and alert motorists to pedestrian 
crossings.

COUNTERMEASURE

Pedestrian Median Barrier

Under specific circumstances, pedestrian 
median barriers restrict pedestrians 
from crossing the median at locations 
where nearby crossings are available 
and midblock crossings may have poor 
sight distance or insufficient crossing 
enhancements for the conditions.

Locations:  Signalized Intersections, 
Unsignalized Street Crossings

Locations: Unsignalized Street Crossings,
Roundabouts

Locations: Unsignalized Street Crossings,
Roundabouts



COUNTERMEASURE

Reduce Curb Radius

Decreasing curb radii can improve safety 
for bicyclists and pedestrians by requiring 
motorists to reduce vehicle speeds by 
marking sharper turns. Smaller radii 
provide larger pedestrian waiting areas 
at corners, improve sight distances, and 
shorten crossing distances.

Locations: Intersection Geometry, 
Unsignalized Street Crossings

COUNTERMEASURE

ADA-Compliant Directional Curb 
Ramps and Audible Push Buttons

Directional curb ramps improve ADA 
accessibility at all intersection approaches so 
that pedestrians with mobility challenges, 
or those pushing carts or strollers, can safely 
enter and exit all crosswalks, while audible 
push buttons for pedestrian signals improve 
access for visually-impaired pedestrians 
who are blind or have low vision.

Locations: Signalized Intersections

COUNTERMEASURE

Extended Time Push Button

A push button that can be pressed to request 
extra time for crossing the crosswalk, 
beyond the standard crossing time. Ideal 
near land uses where there are pedestrian 
with special needs.

Locations: Signalized Intersections



COUNTERMEASURE

Advance Yield Markings

Yield lines are placed 20 to 50 feet 
in advance of multi-lane pedestrian 
crossings to increase visibility of 
pedestrians. Used in conjunction with 
Yield to Pedestrian signs. Can reduce 
the likelihood of a multiple-threat crash,  
or sightlines being blocked by stopped 
vehicles. 

COUNTERMEASURE

Advance Stop Markings

ST
OP

A stop bar placed ahead of the 
crosswalk at stop signs and signals 
can reduce potential conflicts 
with pedestrians from motorists 
encroaching on the crosswalk.

Locations: Signalized Intersections, 
Unsignalized Street Crossings

Locations: Unsignalized Street Crossings

COUNTERMEASURE

Prohibit Right-Turn-on-Red

ON RED

Should be considered at skewed 
intersections, or where there are 
exclusive pedestrian “WALK” phases, 
LPIs, sight distance issues, or high 
bicycle and pedestrianvolumes. Can help 
prevent bicycle and pedestrian crashes, 
as well as those between vehicles turning 
right on red from one street and through 
vehicles on the cross street.

Locations: Signalized Intersections

E. SIGNS & MARKINGS

COUNTERMEASURE

Pedestrian Signs

Pedestrian signs use bright color and 
retroflective properties to attract the 
attention of motorists. It provides 
advance warning of the potential of 
pedestrians in the roadway and alerts 
motorists to reduce driving speed.

Locations: Unsignalized Street Crossings



COUNTERMEASURE

Access Management

Vehicles entering and exiting driveways 
may conflict with pedestrians and with 
vehicles on the main road, especially 
at driveways within 250 feet of 
intersections. Consolidating driveways 
near intersections with high crash 
rates related to driveways may reduce 
potential conflicts.

COUNTERMEASURE

Intersection & Street-Scale Lighting

Street and intersection lighting helps 
make pedestrians and other road 
users or hazards more visible to 
motorists at night, improving driver 
perception and reaction time and 
reducing the risk of collision.

Locations: Unsignalized Street Crossings, 
Roundabouts 

Locations: Along the Road

COUNTERMEASURE

Remove Obstructions For Sightlines

Remove objects that may prevent drivers 
and pedestrians from having a clear 
sightline. May include installing red curb 
at intersection approaches to remove 
parked vehicles (also called “daylighting”), 
trimming or removing landscaping, or 
removing or relocating large signs.

Locations: Along the Road, Roundabouts, Signalized 
Intersections, Unsignalized Street Crossings 

F. OTHER




