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Disclaimers

Information contained in this document is for planning purposes and should not be used for final design of any project. All results,
recommendations, and commentary contained herein are based on limited data and information and on existing conditions that are subject to
change. Further analysis and engineering design are necessary prior to implementing any of the recommendations contained herein. Geographic
and mapping information presented in this document is for informational purposes only, and is not suitable for legal, engineering, or surveying
purposes. Data products presented herein are based on information collected at the time of preparation. Toole Design Group, LLC makes no
warranties, expressed or implied, concerning the accuracy, completeness, or suitability of the underlying source data used in this analysis, or
recommendations and conclusions derived therefrom.

Federal law 23 United States Code Section 409 governs use of the data in this report. Under this law, data maintained for purposes of evaluating
potential highway safety enhancements "...shall not be subject to discovery or admitted into evidence in a federal or state court proceeding or
considered for other purposes in any action for damages arising from any occurrence at a location mentioned or addressed in such reports,
surveys, schedules, lists, or data." If you should attempt to use the information in this report in an action for damages against City, the State, or
any other jurisdiction involved in the locations mentioned in the data, these entities expressly reserve the right, under Section 409, to object to
the use of the data, including any opinions drawn from the data.



INTRODUCTION

Purpose

A vulnerable road user (VRU) is defined as a person walking, bicycling, or rolling, using a mobility
assistance device, or a roadway worker or first responder on foot per the Code of Federal Regulations,
and are coded as a Pedestrians, Pedestrian Conveyance, Bicyclist, and Other Cyclist on the Oklahoma
SAFE-T Database.? %3

In 2021, 115 people were killed while walking, bicycling, or rolling across all roads in Oklahoma, reaching
the highest number in the last five years. From 2017 through 2021, 85% of VRU deaths were pedestrians
(326 of 385 lives lost). Figure 1 below shows the annual VRU fatalities based on the mode used by the
person killed.
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Figure 1. Annual fatalities by mode across Oklahoma (Source: SAFE-T Database 2017-2021)

The first Oklahoma Department of Transportation (ODOT) VRU Safety Assessment (the “Assessment”)
and new Vulnerable Road Users Emphasis Area in the 2023-2028 Strategic Highway Safety Plan (SHSP)
are focused on understanding historical factors of reported crashes impacting VRU deaths and serious
injuries to inform future safety strategies and processes across all roads in Oklahoma. Preventing deaths

1 https://highways.dot.gov/safety/hsip/hsip-special-rules

2 https://www.odot.org/traffic/files/safe-t-training.pdf

3 Motorcycles are not included as a VRU per the Federal Code of Regulations.
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and serious injuries to people walking, bicycling, and rolling is critically important, especially as speeds
and impact forces increase per Figure 2 below.*
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Figure 2. Fatality or serious Injury risk compared to vehicle speeds (Figure source: Toole Design Group)

This Assessment meets the Federal Highway Administration (FHWA) VRU Safety Assessment Guidance,
requirements that:

As part of the Vulnerable Road User Safety Assessment, the State shall use a data-driven process
to identify areas of high-risk for vulnerable road users. (23 U.S.C. 148(1)(2)(A)). The State must
consult with local governments, metropolitan planning organizations (MPOs), and regional
transportation planning organizations that represent a high-risk area (23 U.S.C. 148(I)(4)(B)) and
develop a program of projects or strategies to reduce safety risks to vulnerable road users in
areas identified as high-risk (23 U.S.C. 148(1)(2)(B)).®

The State of Oklahoma participates in various Federal road safety programs to receive funding for
roadway safety projects that help prevent fatal and serious injury crashes across Oklahoma, including the
FHWA Highway Safety Improvement Program (HSIP) and National Highway Traffic Safety Administration
(NHTSA) funding. As part of the new HSIP requirements in the Infrastructure Investment and Jobs
Act/Bipartisan Infrastructure Law (IIJA/BIL), “All states are required to complete an initial Vulnerable

“https://aaafoundation.org/impact-speed-pedestrians-risk-severe-injury-death/

5 https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-
10/VRU%20Safety%20Assessment%20Guidance%20FINAL 508.pdf
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Road User Safety Assessment by November 15, 2023,” and then update it every five years. The
Assessment must be done on all roads across Oklahoma, not just State routes. Since ODOT is also
updating the SHSP this year on the required five-year HSIP cycle, this Assessment will be made a part of
Oklahoma’s 2023 SHSP and a VRU Safety Emphasis Area will be included in the SHSP.

The IJA/BIL also created a new 15% VRU Special Rule under the HSIP. ® It requires that states must
obligate at least 15% of their HSIP project funds for the following fiscal year toward improving safety for
people walking, bicycling, and rolling if the total annual VRU fatalities is equal to or greater than 15% of
the total annual crash fatalities in that state . States must also report on how the 15% VRU Special Rule
funding is used annually until the VRU fatality rates are below 15%. Because Oklahoma had more than
15% VRU fatalities in 2022 and falls under VRU Special Rule, this Assessment should serve as a roadmap
for where and how the VRU project funds are used to improve the safety of people walking, biking, and
rolling across Oklahoma. The 15% VRU Special Rule funding projections are shown in Table 1 below.

Table 1. OK HSIP Annual Report Obligated Funding used to project 15% VRU Special Rule Obligated
Funding (Source: FHWA OK 2022 HSIP Annual Report’)

FY2022 $33,290,446 $4,993,567

FY2023 $48,025,927 $7,203,889

While the ODOT SHSP is focused on surface transportation improvements for all modes, the Oklahoma
Highway Safety Office (OHSO) develops a Highway Safety Plan (HSP) annually focused on road safety
behavioral and education programs that reduce traffic-related fatalities and serious injuries. ° The OHSO
HSP includes a Non-Motorized (Pedestrian and Bicycle) Program Area that should be coordinated with
this Assessment and the new HSIP VRU Safety Emphasis Area. In addition, ODOT is also completing its
first statewide ATP this year.

The VRU Safety Assessment and Emphasis Area should be coordinated with other agencies involved in
VRU safety and maximize resources across the HSIP, SHSP, HSP, and ATP as noted in the Vulnerable Road
User Safety Strategies section. Additionally, the VRU Safety Assessment and Emphasis Area should be
used to inform where VRU safety improvements can be implemented and how safety programs can best
implemented to prevent people walking, bicycling, or rolling from being killed or seriously injured across
all roads in Oklahoma.

6 https://safety.fhwa.dot.gov/hsip/rulemaking/docs/Section148 SpecialRule Guidance.pdf

7 https://highways.dot.gov/sites/fhwa.dot.gov/files/2023-08/0OK-HSIP-2022.pdf

8 https://ohso.ok.gov/

% https://ohso.ok.gov/strategic-planning-results




VRU Safety Projections

As noted in the vision, mission, and goal section of the 2023 SHSP, “the vision of the Oklahoma SHSP is to
provide and promote the safest roadway transportation system for all travelers” and the goal is to
“achieve reductions in fatalities and serious injuries in all Emphasis Areas on the path to zero.” The 2023
SHSP notes that in 2022, ODOT began a goal of “annual 2% reduction in fatalities for the next five years”
and below is a chart of what that would look like for the VRU Safety Emphasis Area over the next 5 years.

Fatalities
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Figure 3. Projected annual fatalities with a 2% reduction by mode across Oklahoma (Source: SAFE-T

Database 2017-2021)



As noted in the 2023 SHSP, Toward Zero Deaths is a goal of achieving zero roadway deaths and serious
injuries together on all roads and for all road users across Oklahoma.° Vision Zero is the goal to
eliminate all traffic fatalities and serious injuries while increasing safety, health, and equitable mobility
for all.’* As FHWA states, Vision Zero is the goal, and the Safe System Approach is how we get there.

Z E R" IS OUR
GOAL
A SAFE SYSTEM IS HOW WE GET THERE

Figure 3. Vision Zero and the Safe System Approach phrase (Source: FHWA.)

We can do this by applying the Safe System Approach to policies, practices, and most importantly project
decisions.'? We must also advance programs that create a positive road safety culture through shared
responsibility, as mentioned in the Guiding Philosophy for 2023 SHSP section of the 2023 SHSP.*3

The Safe System Approach takes a comprehensive and holistic approach to eliminating fatal and serious
injuries for all road users. The Safe System Approach is proactive and provides layers of protection. It
focuses on creating one transportation system that is safe for all road users. This must be done in such a
way that should a crash occur, it cannot result in fatal or serious injury to the most vulnerable road user.
It recognizes that humans make mistakes but that it takes shared responsibility to prevent people from
being killed and seriously injured on our roadways. **° Implementing a Safe System Approach across
Oklahoma means focusing on infrastructure to reduce fatal and serious injury crashes, especially for

10 Also called Vision Zero or Road to Zero in the United States.

11 https://visionzeronetwork.org/about/what-is-vision-zero/

12 https://highways.dot.gov/safety/zero-
deaths#:~:text=Applying%20the%20Safe%20System%20approach,a%20fatality%200r%20serious%20injury.

13 https://www.towardzerodeaths.org/traffic-safety-culture/

1 https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/FHWA SafeSystem Brochure V9 508 200717.pdf

15 safety.fhwa.dot.gov/zerodeaths




pedestrians and bicyclists, and may be a way to further reduce VRU deaths and serious injuries beyond
the projected 2% annually.

Traditional Approach Safe System Approach

Prevent crashes » Prevent death and serious injuries

Improve human behavior ===——p Design for human mistakes/limitations

Control speeding » Reduce system kinetic energy

Individuals are responsible === Share responsibility

React based on crash history = Proactively identify and address risks

Figure 4. Comparison of the Traditional Approach and the Safe System Approach to Road Safety
(Source: FHWA)

THE SAFE SYSTEM APPROACH FRAMEWORK

The Safe System Approach Framework is the lens through which all road safety decisions should be
made. '® In every road safety decision, the Framework should be used to ensure that policies are
adopted, practices are followed, and streets are designed to ensure the safety of all road users.
Especially on road design, the Framework should be used to ensure that decisions prevent people being
killed or seriously injured should a crash occur.

Using the Framework flowchart shown in Figure 5, the more frameworks applied to each decision
creates redundancy in the system to prevent fatal and serious injury crashes. How can you separate
users in space and time, reduce speeds and impact forces, and increase attentiveness and awareness to
decisions and projects? For example, if you cannot reduce speeds down to a level that is safe for all road
users, you must separate them in space at a level that protects the most vulnerable road user that those
speeds from being killed or seriously injured. This may require a separated bicycle lane with vertical
separation at a level that prevents a motor vehicle from hitting a bicyclists should a crash occur,
especially if vehicle speeds exceed the safe kinetic energy forces and injury tolerances of bicyclists.

16 https://www.ite.org/pub/?id=C8B1C6F9-DCB5-C4F3-4332-4BBE1F58BA0D
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THE SAFE SYSTEM APPROACH

ACCOMMODATE
HUMAN INJURY
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ANTICIPATE
HUMAN ERROR
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USERS USERS ATTENTIVENESS SPEEDS IMPACT

IN SPACE IN TIME AND FORCES
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Figure 5. Flowchart of the Safe System Approach Framework (Source: Toole Design Group adapted
from ITE)
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VRU SAFETY AND EQUITY

Vulnerable road user safety and active transportation can also address equity issues due to
transportation poverty. An equity analysis is one component of understanding social demographic
vulnerabilities as they relate to transportation safety. Advancing safe and equitable transportation
outcomes usually starts by understanding areas where higher fatal and serious injury crash risk and
underserved populations both exist through demographic mapping. An analysis of areas where VRU
safety risk and transportation poverty overlap often indicate the greatest need and should be prioritized.
Transportation poverty includes both social demographic vulnerability and transportation disadvantage
as shown in Figure 6 below.

Transportation Poverty

Social Demographic Transportation
Vulnerability Disadvantage

Access to
Socioeconomic Race and Household Transportation Quality of
Status Ethnicity Characteristics Options and Transportation
Destinations

Safety Risk

Figure 6. Transportation poverty is the confluence of sociodemographic vulnerability and
transportation disadvantage; this transportation poverty framework shows how these two
components can be characterized and the factors this analysis uses to quantify them.

There are other transportation impacts that have real and substantial effects on equity and a person’s
lived experiences. Impacts such as elevated safety risk, limited access to transportation options to
desired destinations, and low quality of transportation can signify transportation disadvantage. When
transportation disadvantage is paired with sociodemographic vulnerability, it creates a state of
transportation poverty. Transportation disadvantages exist where people cannot reach basic necessary
resources to meet their needs and their health, safety and welfare is at risk. Transportation
disadvantages may limit access to work, healthcare, food, education, or social networks, and leads to
social exclusion and diminished quality of life. Lack of sidewalks in a community that can only afford to
walk to work or bus stops with long wait times on unsafe streets limiting people from accessing basic
11



community services are examples of transportation disadvantage. This Assessment provides a high-level
overview of fatal and serious injury crash risk to underserved communities through the demographic
mapping, however better understanding the relationship of transportation disadvantage and crash risk
factors in the high-risk areas should be a future VRU Safety Emphasis Area strategy. A key strategy of the
VRU is to implement VRU safety improvements in locations where low-income and persons of color,
including Native Americans, are overrepresented in fatal and serious injury crashes and/or where people
do not have access to a car or transit.

12



BACKGROUND

This section provides background on efforts to improve pedestrian and bicyclist safety in Oklahoma to
date. It includes a summary of any mentions of pedestrian and bicyclist safety in the State’s 2045 Long
Range Transportation Plan (LRTP), the first ATP, HSIP and SHSP, regional safety efforts and more.” This
section discusses the relationship between these documents and programs that aim to help prevent
pedestrian and bicyclist fatal and serious injury crashes in Oklahoma.

Long Range Transportation Plan

The LRTP is a policy document that will guide ODOT in the development, management, and operation of
a safe and efficient transportation system for the next 25 years.

A vibrant multimodal transportation system is vital to Oklahoma’s future economic viability and
competitiveness. To meet this challenge, it is imperative to have a vision for Oklahoma’s 21st century
transportation system that will support user needs for improved safety, infrastructure conditions, and
system reliability to drive statewide economic investments.

As of 2018, Oklahoma’s active transportation system included about 520 miles of multi-use trails, bicycle
routes, and sidewalks, the majority of which are in the Oklahoma City and Tulsa metropolitan regions.
Bicycle and pedestrian facilities are supported by federal and state legislation, policies, and practices, but
many are owned by local partners. ODOT ensures that all state and federally funded projects comply
with the Public Right-of-Way Accessibility Guidelines (PROWAG) and the Americans with Disabilities Act
(ADA).

Continue to pursue opportunities to bring state highways in small communities into compliance with
PROWAG and ADA.

Develop a statewide bicycle plan that emphasizes safety and builds and expands upon the work of
MPOs.

Improve modal choices and safety by incorporating pedestrian and bicyclist facilities in accordance
with approved design standards.

Continue to provide pedestrian signals, warning beacons, signage, striping, and lighting at
intersections of state routes with high-volume pedestrian crossings.

Support efforts by local governments, public transit providers, passenger rail systems, and others to
expand and improve bicycle ways and walkway connections.

17

https://staticl.squarespace.com/static/5cd1d280f9df7d00015¢c6297/t/5f5bbbb6785a5f69c44e3d04/15998473668
23/0Oklahoma+2045+LRTP+Final+August+2020.pdf
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Assess and respond to needs for pedestrian and bicycle infrastructure on or adjacent to state
highways concurrent with related highway improvements, and as a part of the project development
process.

Promote and support public information outreach and education regarding safe and accessible
transportation routes for bicyclists and pedestrians.

Continue to educate communities about sidewalk and trail requirements associated with the
Americans with Disabilities Act.

Promote statewide and local-area education programs to make transportation users aware of
pedestrian and bicyclist rights and responsibilities.

Support efforts by health departments, educational facilities, and public safety agencies to provide
bicycle and pedestrian safety lessons/workshops.

Adopt a goal of zero VRU deaths and serious injuries in Oklahoma by a target year and chart a path to
reaching that goal.

Install proactive pedestrian safety countermeasures, such as high visibility continental style crosswalks
and leading pedestrian intervals, where pedestrians may be present.

Evaluate the presence of VRU when setting safe speed limits.

Active Transportation Plan

The first-ever ATP is currently under development with input from stakeholders and the public from
across Oklahoma. The purpose of the ATP is to build a foundation for greater opportunities to safely and
comfortably walk, bicycle, and use active modes of transportation in communities across the state. This
plan recommends policies, programs, design tools, and other resources that will lead to more proactive
consideration of active transportation needs in the planning and design of roadways and will help
support local communities in active transportation planning, design, and implementation efforts.

Use a systemic approach to VRU safety that identifies and prioritizes sites for appropriate safety
countermeasures based on crash risk factors.

Support expansion of active transportation networks in both urban and rural areas.

Work with local communities to eliminate gaps and barriers in the active transportation network.

Add shoulders on portions of the state highway system that lack them or have deficient shoulders.




Improve active transportation data collection (user volumes, exposure, facility inventories) to establish
baselines for improvements to safety and connectivity.

Use the prioritization system in the ODOT ADA Self-Evaluation and Transition Plan to implement
sidewalk, ramp, and marked crossing improvements at controlled and uncontrolled locations
throughout the state.

Cross-reference findings and recommendations from this VRU Assessment and ADA prioritization
system to create a comprehensive prioritization plan for all ODOT pedestrian safety projects.

Continue to provide pedestrian signals, warning beacons, signage, striping, and lighting at
intersections of state routes with high-volume pedestrian crossings.

Institutionalize the consideration of active transportation users into the ODOT planning, design,
project delivery and maintenance process through strategies such as:

e Checklists/memos

e Documentation of project delivery process

e Monthly or Quarterly cross division meetings

e Greater integration of active transportation in District 8-year plans

Institutionalize and facilitate best practices in active transportation design at both the state and local
level. Examples:

e Development/Provision of Design resources/toolkits
e Review and update DOT existing manuals such as:
Roadway Design Standards & Specifications
Traffic Engineering Standards & Specifications
20009 Special Provisions

- Roadway Design Manual
e Trainings for staff, consultants, local partners

Develop maintenance guidelines that address active transportation user needs.

Coordinate with partners to disseminate safety educational information to the public.

Build capacity at the state and local level to leverage federal active transportation funding sources and
deliver high-quality active transportation facilities across the state through the provision of trainings,
webinars, toolkits, and other resources to a variety of audiences.

Work with ODQT legislative liaison to consider changes to state law to improve active transportation
user safety and acceptance.

Incorporate the VRU Safety Assessment into the SHSP, HSP, and ATP.

15




Incorporate safety of all road users into roadway programs, policies, practices, and projects.

The FHWA HSIP is a core Federal-aid program with the purpose of achieving a significant reduction in
fatalities and serious injuries on all public roads.*® States are required to report annually on the progress
being made to advance HSIP implementation and evaluation efforts. HSIP reports consists of five
sections: program structure, progress in implementing highway safety improvement projects, progress in
achieving safety outcomes and performance targets, and effectiveness of the improvements and
compliance assessment.

2018 STRATEGIC HIGHWAY SAFETY PLAN

The SHSP is a collaborative plan between ODOT, the Oklahoma Highway Safety Office, the OK Highway
Patrol, and the Oklahoma Department of Public Safety developed to harmonize the highway safety goals
and strategies among these agencies; the SHSP is required by FHWA and includes projects funded by
HSIP.

The 2018 SHSP notes that OK Safe Transportation for Every Pedestrian (STEP) was developed in 2017 to
develop cost-effective countermeasures with known safety benefits.’® Additionally, a Statewide Active
Transportation Committee with representatives from local governments and MPOs was created.

2023 STR
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