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When to Implement a Right Turn Lane

When turning vehicles start affecting operations
or safety at an intersection or driveway

W -

Higher right- Higher Long queues/ Higher truck
turn volume & operating delay length traffic
through traffic speeds

volume



Right-Turn Lanes for 1st Avenue

A right-turn lane Factors Considered
warrant analysis  Future Traffic «  Multimodal
was conducted to Volumes (Right Turn Operations
assess the and Through * Crash history and
: : Movements) near-miss
necessity of right-
y J  Posted Speed assessment

turn lanes at
different locations
along the corridor

 Road Capacity

Results: Right turn lanes are proposed
only at select key locations along the
1st Ave corridor
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1st Avenue & Glenn Street

1st Avenue & Fort Lowell Road

Glenn Street

Fort Lowell Road

Evaluation Criteria

City of Tucson Guidelines for volume & turning
movement threshold

N/A

Roadway Capacity

Multimodal Operations and Safety Considerations



Right Turn Lane Options

P ‘L:—J' .f"f} Standard Right Turn Lanes ) )
ST ';f;_'ff’-*_'_ * Adedicated lane for right-turns Both options aim to
« Separated from through lanes by pa improve traffic flow;
» Drivers must wait for a gap in both however, CRTs
before completing the turn provide additional
* No physical separation between the e
crossing path opportunities for
multimodal safety—
Channelized Right Turn (CRT) Lanes especially given the

« A dedicated lane for right-turns high near-miss

analysis results—and
* Physical separation between the tul therefore merited

path, creating a two-stage pedestriz further evaluation.
turn lane first, wait on the island, then

« Separated from through traffic by a rz
« Drivers wait for a gap in pedestrian



The Right-Turn Challenge




Additional Considerations

Right turn lanes result in 14-26% reduction in total
crashes.” However, when turning right, drivers tend to
focus on finding a gap in cross-traffic — not on
pedestrians crossing directly in front of them.
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Project Goals

Improve Safety for all users of 1st
Avenue, particularly for the most
vulnerable road users, such as
pedestrians, bicyclists, people with
disabilities, motorcyclists, and others.

Increase transportation options and
reduce barriers on 1st Avenue by
improving comfort, convenience, and
accessibility for people walking, biking,
and using public transportation.

Improve the condition of existing
infrastructure to ensure that 1st
Avenue meets community needs now
and into the future.

Support mobility along the corridor
through the efficient movement of
traffic, including transit, personal, and
commercial vehicles.

Minimize the impacts of 1st Avenue
improvements on adjacent residents
and businesses.

Enhance the visual character of 1st
Avenue to support economic and
community vitality.




FHWA Safe System Design Hierarchy

 Eliminate specific high-risk conditions by separating road users moving at different speeds or in different
directions to minimize conflicts.

» Safe System Approach: Safe Roads and Safe Road Users

Tier 2: Reduce Vehicle Speeds

 To reduce the kinetic energy involved in a crash, implement design features and speed
management strategies to reduce vehicle speeds effectively.

« Safe System Approach: Safe Speeds, Safe Roads, and Safe Road Users
Tier 3: Manage Conflicts in Time

» Assume that users need to occupy the same physical space on the road, but can be
separated in time with traffic control devices to minimize conflicts.

« Safe System Approach: Safe Speeds, Safe Roads, and Safe Road Users

Tier 4: Increase Attentiveness and Awareness

« Alert roadway users to certain types of conflicts to encourage appropriate actions.
« Safe System Approach: Safe Speeds, Safe Roads, and Safe Road Users



Evaluating Right Turn Lane Options: CRT Benefits

Al | . : g . .
=i o = \ e Simplifies the turning movement, allowing

-1 drivers to focus on pedestrians ahead.

* One conflict at a time at crosswalks

« Separates right-turning vehicles from
through traffic, reducing conflict points at the
intersection

« Accommodates larger vehicles such as
trucks with a more defined turning radius

Safe System Design
Hierarchy Treatment

Source: National Academies of Sciences, Engineering, and Medicine (2014).
Design Guidance for Channelized Right-Turn Lanes.




Existing CRTs in Tucson

Cambell & Grant Road 1st Avenue and Wetmore Road




Evaluating Right Turn Lane Options:
CRT Challenges and Considerations

N

Increased vehicle speeds and visibility
conflicts for pedestrians and bicyclists

Usually caused by high-speed
geometry and lane design

Multimodal Conflicts
Varied interactions between vehicles,
pedestrians, and bicyclists

Pedestrian Crossing Concerns

Pedestrians rely on driver visibility and yielding,
not traffic signals, and may be subject to longer
crossing distances

Inconsistent yielding behavior
Drivers may treat the turn as free-flow if not
designed properly



Evaluating Right Turn Lane Options:
CRT Challenges and Considerations

k‘ Increased Pedestrian Crossing Distance
and Conflict Exposure

CRT lane design may increase the crossing
distance, but reduce right-turn conflict exposure

CRT
@ 12ft CRT @ 5 through lanes @ 12ft CRT = 84 ft
lane (12ft each) lane crossing

Longest distance between
refuge area = 60 ft

@ 5 through lanes & 1 right turn lanes (12ft each) = 72 ft
crossing

Channellzed nght Turn Lane




Evaluating Right Turn Lane Options:

CRT Research Findings

Motor Vehicle Safety Performance

« Similar safety performance as Shared
Through-Right Lane (STR)

« CRT is safer than
Right Turn Lane (RTL)

* No strong evidence that CRT
increases crashes

Pedestrian Safety

 RTL had 70—80% more pedestrian crashes
compared to CRTs

 CRT & STR show similar safety
performance

NCHRP



Case Study: Smart Right Turn at Lamar
Boulevard/ Parmer Lane Intersection, Austin, TX

Results:
Reduction in severe right turn
on

crashes by 40% and reduction in
total crashes by 47%

https://www.proquest.
origsite=gscholar&cbl



Case Study: Smart Right Turn at Northmoor
Road and Knoxville Avenue (IL-40), Peoria, IL
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Reduction in crashes by 59% and up |
Before Condit to 70% reduction for older drivers pr




CRT Options and Configurations

Smart Channel



Comparing CRT Options

STANDARD TRADITIONAL SMART
FEATURE RIGHT TURN CRT SLIP LANE CHANNEL
Refuge Island No Yes Yes Yes
Vehicle Speed Signal controlled Varies Higher Lower
Confllciis Low Depen.ds on Often weaker Designed
Reduction design stronger
Focus Car-focused Mixed Mobilty- Safety-focused
focused
. . Longer cycle Slight cycle Shorter cycle Slight cycle
Signal Timing length reduction length reduction



Smart Channels: Addressing CRT
Safety Concerns

\ Improved vehicle speeds

] Refined geometry and lane design, including
tighter turning radii, slows vehicles before
entering the turn

Reduced Conflicts

Design organizes vehicle and pedestrian
paths more clearly

> Safer Crossing
”'l}“ Refuge islands and better crosswalk
alignment provide more protection and
increased visibility

King George Blvd & 64 Ave, Surrey, BC, Canada

A Stronger yielding compliance
Markings and signage encourage drivers to
yield (RRFB / PHB)



Refining CRT Elements with the
TDOT 20 Flag Framework

Example evaluation (Right Turn)

rik]
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Design Flag: Right turns on
green conflict with pedestrians
crossing east-west

Design Flag: Motorists seeking
sight distance to turn right on
red may encroach into north-
south crossing.

Scores intersections across 20 design
conditions known to increase risk for
pedestrians and cyclists.

Each condition is flagged [§@@ll (high
concern) or yellow (moderate
concern)

|dentifies design elements affecting
multimodal safety



TDOT 20 Flag Framework

Motor Vehicle Turning Flag (Motor
Vehicle Right Turns / Crossing Yield

Key Mitigations:

or Uncontrolled Vehicle Paths) * Reduce vehicle speed
~ _ _ * Install raised crosswalk
Corner radii - higher turning speeds - Implement signal or stop control
Travel path width » Locate crosswalk to separate conflicts

Crosswalk location
Traffic control measures

As design advances, the framework will be
used to evaluate new safety enhancements
and mitigate challenges



Key Intersection Design Elements

Raised Crosswalk Truck Aprons
Further slows vehicles, increases Keeps lane narrow for passenger cars,
pedestrian visibility slowing driver speed, while allowing large

vehicles to turn




Bike Lane
Departure Ramp

Gives cyclists a choice before the
intersection:

« stay on the road, or
 exit to a shared-use path

Source: https://www.txdot.gov/manuals/des/rdw/chapter-18-bicycle-facilities-/18-5-

intersections-and-crossings.htmi
Figure 18-37: Bicycle Lane with Constricted Motorist Entry Point

right turn lane

merge area
<200’ preferable

<200 preferable

-----

RIGHT LANE

MUST

TURN RIGHT
R3-7R

[ buffer with divisional
island or delineator
preferred on roadways
with a posted speed
> 35mph

[ bicycle crossing

BEGIN
RIGHT TURN

YIELD TO BIKES R4-4

B

optional bike ramp to off

street bikeway or sidewalk
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design considerations will be addressed through
standard design and coordination processes as the
project advances:

* Right-of-way * Accessibility
« Drainage « Pedestrian refuge areas

« Utilities designed with visually
impaired folks in mind

 ADA-compliant curb ramps

« Lighting and signage
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15% Design Concept

1st Avenue & Fort Lowell

1st Avenue & Prince Road



* Right Turn Lane e

Configuration

* Bus Stop
Location and
Configuration
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Project Overview

2027 2028 2029 2030

Standard Project Timeline: 3/2024 - 6/2030 I

> Pre-Construction @ Construction 8
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1st Avenue Citizens' Corridor Planning Task Force

e Right of Way Acquisition



1st Ave Corridor Map — January 2026
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Design Refinements Detailed Design

« Adress DTM Staff Comments  Bridge Substructure Design

* Respond to Public  Bridge Superstructure Design
Engagement Comments » Storm Drain System Design

- Balancing Safety, Mobility and . Straat Lighting System Design

R Impacts . » Traffic Signal Design
* Bus Stop Locations and |
Details * Property Access Design

* Project Phasing and Delivery
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