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Introduction

Mississippi is dedicated to improving traffic safety on roadways within the state, which includes
addressing safety for the Vulnerable Road Users (VRU) who share the roads with motorized
vehicles. A vulnerable road user is defined as any non-motorist (pedestrian, bicyclist, other cyclist,
or person on a personal conveyance), including highway workers on foot within a work zone, but
not including motorcyclists. An increasing importance is being placed on vulnerable road user
safety both in the state of Mississippi and nationally as they account for a growing proportion of
severe injuries (fatalities plus suspected serious injuries) in the United States.

As a part of the increased importance and focus on VRU safety nationwide, the United States
Congress implemented two new VRU-focused measures through the Infrastructure Investment
and Jobs Act (IIJA) (Public Law 117-58, also known as the “Bipartisan Infrastructure Law”).
Signed into law in November 2021, the IIJA’s two provisions for VRU safety were to require each
state to assess its VRU safety on a routine basis, and for certain states meeting specific crash
criteria to set aside funding from their annual Highway Safety Improvement Program (HSIP)
apportionment towards VRU-specific measures.

The VRU Safety Assessment requires that each state conduct a statewide assessment of its VRU
crashes, first by November 15, 2023, and then in conjunction with each Strategic Highway Safety
Plan (SHSP). This effort must include specific steps to ensure its completeness, but the overall
goal is to provide an up-to-date picture of the major areas of emphasis in the state with respect
to VRU crashes, and then how those can and will be addressed.

The VRU special rule was also added to the Highway Safety Improvement Program (HSIP) criteria
to increase focus on non-motorist safety. The special rule requires any state that has 15% or more
of its roadway-related fatalities in a given year involving VRUs to set aside a similar proportion
(15%) of its HSIP budget towards projects and strategies to address VRUSs. Mississippi met this
threshold for the VRU special rule based on 2020 fatalities when the initial ruling was released in
the spring of 2022. As the crash data analysis will show, Mississippi traditionally hovers around
that 15% threshold, thus making this assessment all the more vital to the state’s potential efforts
to reduce this serious issue for its citizens.

A major component of addressing VRU safety is the Safe System Approach (SSA). SSA is the
current guidance adopted by the US Department of Transportation to address roadway safety,
and it focuses on both human mistakes, human vulnerability, and putting redundancies in place
to protect everyone. One of the core principles is that Humans are Vulnerable — Human bodies
have physical limits for tolerating crash forces before death or serious injury occurs. Motorists
have safety systems built into their vehicles (such as seat belts, air bags, and rigid car frames),
but vulnerable road users lack such protections. Therefore, additional considerations and care
must be incorporated to provide protections along the roadway itself.

This assessment identifies data trends and areas of emphasis for VRU crashes in the state and
lays out a path forward for how to apply SSA principles to ensure improved safety on the public
roadway network statewide for all road users.
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Overview of VRU Safety Performance

Over the five-year period from 2018 to 2022, there were 488 deaths and an additional 1,019
suspected serious injuries for vulnerable road users, a total of 1,507 severe injuries. From January
2018 through September 2019, a serious injury in Mississippi was defined as a “Life Threatening
Injury.” From September 2019 through December 2022, that definition was modified to meet the
MMUCC-compliant definition of “Suspected Serious Injury”.

Figure 1 shows the number of VRU deaths and serious injuries from 2018-2022, split by user
type. The number of pedestrian deaths and serious injuries per year ranges from 232 to 306,
which is about 81-94% of total VRU severe injuries, depending on the year. The number of
bicyclist deaths and serious injuries ranges from 19 to 54 per year, which is about 6-19% of total
VRU severe injuries, depending on the year.
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Figure 1. Pedestrian and Bicyclist Fatalities and Serious Injuries by Year
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Figure 2 shows the number of VRU deaths compared to total traffic deaths in Mississippi. VRU
deaths make up 11-16% of total traffic deaths, depending on the year. For the majority of the
years in the analysis period, the 15% threshold for the VRU special rule in the Highway Safety
Improvement Program (HSIP) criteria was not met. In fact, the threshold was only met in the
assessment year 2020, when the proportion of VRU deaths peaked at 15.6%. However, as VRU
deaths in the last five years generally hovered around this 15% threshold, this analysis aims to
identify areas of emphasis that can improve VRU safety trends in the future.
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Figure 2. Mississippi Traffic Fatalities and VRU Fatalities

Demographics

The breakdown of severe VRU injuries by gender, age, and race are shown in Figure 3 through
Figure 5. Most persons killed or seriously injured as a vulnerable road user are males and adults,
particularly between the ages of 20-60. Black individuals are overrepresented in severe VRU
injuries based on 2020 census population for Mississippi.
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Figure 4. Age Distribution of VRU Fatalities and Serious Injuries
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Figure 5. Race Distribution of VRU Fatalities and Serious Injuries Compared to 2020 Census Population

Time

The breakdown of severe VRU injuries by day of week and time of day are shown in Table 1.
Severe VRU injuries are spread across each day of the week, with Fridays and Saturdays having
the highest numbers. Evenings (after 6:00 PM) have the highest frequency of severe VRU injures
by time of day. Evening commutes have the highest number of crashes, and VRU crashes at
night are likely overrepresented because drivers may expect less pedestrians and cyclists at
night, and they are often harder to see. Countermeasures that separate vulnerable road users
from vehicles or increase visibility of vulnerable road users, especially for dark conditions, may
provide greater benefit.
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Table 1. VRU Fatalities and Serious Injuries by Time of Day and Day of Week

Sun Mon | Tues | Wed | Thurs Fri Sat Total | Percent
Midnight
- 2:59 34 12 15 11 16 17 53 158 10%
PM
3 AM - o
559 AM 21 18 17 13 19 22 17 127 8%
6 AM - o
859 AM 9 18 15 10 19 19 10 100 7%
9 AM -
11:59 10 9 9 8 12 20 10 78 5%
AM
12 PM -

.59 PM 12 30 14 27 13 18 19 133 9%
3PM - o
5:59 PM 13 24 38 22 33 33 30 193 13%
6 PM - o
8:59 PM 41 41 52 68 77 61 71 411 27%
9pm - o
11:59 pm 45 33 45 35 39 56 54 307 20%

Total 185 185 205 194 228 246 264 1,507
Percent | 12% | 12% | 14% | 13% 15% | 16% | 18%
Location

The breakdown of severe VRU injuries by intersection relation and urban vs rural are shown in
Table 2. A majority of vulnerable road users who were severely injured were struck away from
intersections, either walking or biking alongside roadways or possibly crossing at a mid-block
location. While it was discovered during the data analysis process that the state has some unique
rural area VRU crash concerns, most severe crashes occurred in urban areas.

Table 2. VRU Fatalities and Serious Injuries by Intersection/Non-Intersection and Urban/Rural

Urban Rural Unknown Intersection Percent
Total
Intersection 193 34 2 229 15%
Non-Intersection 745 493 40 1278 85%
Urban/Rural Total 938 527 42 1,507
Percent 62% 35% 3%
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The breakdown of severe VRU injuries with respect to roadway functional classification is shown
in Table 3. Urban arterials account for relatively high numbers of severe VRU injuries, and they
are also overrepresented when compared to the proportion of road miles.

Table 3. VRU Fatalities and Serious Injuries by Functional Class

Total Percent Miles PI;/Iri(I:eesm

Urban Local Road 162 11% 9,125 11.8%
Urban Collector 123 8% 1,592 2.1%

Urban Minor Arterial 173 11% 1,094 1.4%
Urban Other Principal Arterial 378 25% 953 1.2%
Urban Freeway or Expressway 8 1% 64 0.1%
Urban Interstate 94 6% 253 0.3%

Rural Local Road 91 6% 44,075 56.9%

Rural Minor Collector 8 1% 2,303 3.0%
Rural Major Collector 124 8% 11,939 15.4%
Rural Minor Arterial 94 6% 3,754 4.8%
Rural Other Principal Arterial 153 10% 1,784 2.3%
Rural Interstate 56 4% 578 0.7%

Unknown 43 3%
Total 1,507 77,514
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Summary of Quantitative Analysis

Methodology

Crash Disaggregation

The systemic safety method was used to identify high-risk locations for strategy
recommendations. By addressing the potential for severe crashes to occur (aka, the risk), the
causational issues are addressed. A traditional safety method is reactive and only addresses
locations where crashes occur the most often. A reactive approach can miss high-risk locations
with the potential for severe crashes to occur in the future but with no recent severe crashes.

Often, VRU safety strategies are deployed along a corridor (for example, sidewalks and bike
lanes), and each corridor could contain multiple segments and intersections. While VRU safety
strategies can be deployed at spot locations (for example, an intersection or mid-block crossing),
it was decided to identify a high-injury network using corridors, allowing agencies to deploy both
corridor-wide and spot-location improvements. The high-injury network was developed with a
two-part methodology. First, a crash tree analysis was performed to narrow down which areas
and road types were prevalent for VRU severe injuries. Then, a systemic risk factor analysis was
performed to identify which locations had the most at-risk characteristics present.

The crash tree analysis was performed to find the road types most associated with severe VRU
crashes. Initially, the analysis included factors such as urban/rural, functional classification,
number of lanes, intersection/segment-related, and region/city. The analysis found that urban
collectors and urban arterials accounted for 44% of all severe VRU crashes despite those
roadways accounting for less than 5% of total road miles in Mississippil. Once urban collectors
and urban roadways were identified as the most significantly overrepresented areas for VRU
crashes, these two road types were selected as a basis for the study network. The crash trees
are shown in Figure 6.

1 Based on year 2021 data provided by FHWA for public road mileage by functional system. Highway
Statistics 2021.
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Statewide - Pedestrians
1,029 (100%) Crashes
77,515 (100%) Miles

Urban Rural Unknown
646 (63%) Crashes 344 (33%) Crashes 39 (4%)
13,082 (16.9%) Miles |l 64,434 (83.1%) Miles Crashes

Arterial
376 (37%) Crashes
2,048 (2.6%) Miles

Collector
86 (8%) Crashes
1,592 (2.1%) Miles

Local Road
112 (11%) Crashes
9,125 (11.8%) Miles

Freeway/Expressway
72 (7%) Crashes
317 (0.4%) Miles

Figure 6. Pedestrian and Bicycle K+A Crash Trees

Specific regions, including MPOs, college towns,
and native American reservations, were also
factored into the crash tree analysis to account for
areas with elevated pedestrian and bicycle usage,
but there was little difference in crash proportions
compared with the rest of the state, and urban
collectors/arterials were still shown to be the most
prominent for severe VRU injuries within these
regions.
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Statewide - Bicycles
171 (100%) Crashes
77,515 (100%) Miles

Urban Rural
115 (67%) Crashes 55 (32%) Crashes
13,082 (16.9%) Miles 64,434 (83.1%) Miles

Unknown
1 (1%) Crash

Arterial
68 (40%) Crashes
2,048 (2.6%) Miles

Collector
24 (14%) Crashes
1,592 (2.1%) Miles

Local Road
23 (13%) Crashes
9,125 (11.8%) Miles

Freeway/Expressway
0 Crashes
317 (0.4%) Miles

Regions analyzed for VRU crash trees:
e Gulf Regional Planning Commission (Gulfport,
Biloxi, Pascagoula, Long Beach, and others)
o Desoto County

e Jackson
e Hattiesburg
e Oxford

e Starkville
e MS Choctaw Reservation




Risk Factor Analysis

After the study network was identified through the crash tree process, a risk factor analysis was
performed to hone in on the high-injury network of high-risk corridors. Part of the SSA principles
is that redundancy is crucial, and all aspects of the transportation system can be strengthened so
that if one part fails, other parts will still protect people. This principle plays out through the risk
factor analysis, which takes multiple aspects into account, including road design, pedestrian and
bicyclist use, traffic volumes, and speeds.

Roadway characteristics of urban arterials and urban collectors were determined to be a risk
factor if severe VRU injuries were overrepresented on such roadways. If the proportion of VRU
crashes on all roads with a certain road characteristic present was higher than the proportion of
total road miles, then that road characteristic was deemed a risk factor.

Figure 7 is an example of the bar chart analysis, where roads with AADTSs higher than 7,000 were
overrepresented by the proportion of severe VRU crashes compared to the proportion of road
miles. Additional bar charts are shown in Appendix A.
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AADT Range

m Total Length mSevere VRU Crashes m Severe Pedestrian Crashes Severe Bicyclist Crashes

Figure 7. Risk Factor Bar Chart Analysis Example for AADT

Risk Factor Validation

In addition to the bar chart analysis, potential risk factors were validated using the T-Test, which
is a statistical measure used to determine if two groups of data (i.e. number of crashes for roads
with risk factor present vs number of crashes for roads without the risk factor) are significantly
different. Potential risk factors with a P value of 0.05 or greater did not reach a 95% confidence
level and were discarded.
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Final Risk Factors

Some potential risk factors, such as lighting and presence of sidewalk, are counterintuitive, as
both of those are proven strategies to reduce pedestrian and bicyclist crashes. The project team
assumed that they were both surrogate risk factors, as sidewalks and lighting are likely installed
at locations where vulnerable road users are more likely to be present.

Additionally, one of the Safe System Approach objectives is to achieve safer speeds, as the SSA
recognizes speed is a significant contributor to VRU deaths and injuries. As vehicle speeds
increase, the potential impact energy increases exponentially, and the risk of death to a non-
motorist struck by the vehicle also increases. To account for the risk of vehicle speeds, the project
team assigned two points to roads with speed limits between 30-45 mph, which was identified as
a risk factor as part of the bar chart analysis. One point was also assigned to high-speed roads
(speed limits of 50 mph and greater) even though roads with speed limits exceeding 45 mph were
not identified as a risk factor (aka, overrepresented in VRU crashes) through the bar chart
analysis.

Table 4 shows the risk factors selected from the analysis and the points assigned for each.

Table 4. VRU Risk Factors

Miles_ of urban
(R:(r)]:?acteristic Risk Factor Sgtﬁg‘ilolr \.Nit.h I\QT&JHI;; ?%) ;T\/Easll;re Points

characteristic

(%)
AADT 7,000+ 1,561 (36%) 389 (69%) | <0.01 1
Lighting Present 1,167 (27%) 216 (38%) | 0.016 0.5
Speed Limit 30-45mph 2,402 (55%) 399 (71%) | <0.01 2
Speed Limit 50+ mph 832 (19%) 76 (13%) 1
Number of Lanes 4U, 5, 6U, 6D* 498 (11%) 236 (42%) | <0.01 1
Lane Width 11 ft lanes 1,219 (28%) 211 (37%) | <0.01 1
Sidewalk Present 328 (8%) 71 (13%) |<0.01 0.5
Shoulder Width <2 feet 1,188 (27%) 240 (43%) | <0.01 1

*4U = 4 Lane Undivided, 6U = 6 Lane Undivided, and 6D = 6 Lane Divided
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Network Prioritization

Risk scores were calculated for urban arterials and urban collectors based on the total risk factors
present for each road. The highest risk score a road could receive is seven points. The roads with
the risk scores of 5.5 and greater were selected to be a part of the high-injury network. A GIS
spatial review of the network showed some short gaps (typically less than ¥ mile) between
segments above the threshold. Those gaps were also included in the high-injury network to keep
longer corridors intact and allow for continuity of segments for further analysis and validation.
Figure 8 is a GIS visual representation of risk scores assigned to a portion of the urban arterial /
collector network in the southern part of the state.
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Figure 8. Risk Scores Mapped with GIS

For the final network, 6.7% of all urban collectors and arterials were chosen as the most at-risk
corridors. As further validation that the routes selected were the greatest at risk, they account for
25% of all urban collector/arterial severe VRU injuries statewide. A summary of corridor miles and
severe VRU crashes for the high-injury network sorted by city is provided in Appendix B.

Crash data from the high-injury network only was broken down into the same demographic and
time splits previously referenced to identify any potential major differences in VRUs or crash time
distributions.

Overall, there were 123 total severe VRU injuries on the high-injury network, compared to 1,507
statewide. Demographic breakdowns and how they compare to statewide data are presented in
Figure 9 through Figure 11.

No major gender or race demographic distribution changes were observed when comparing the
high injury network to the total statewide network. However, severe VRU crashes involving a VRU
aged 30-39 were proportionally less common on the high injury network than statewide totals,
and crashes involving a VRU aged 40-69 were proportionally more common on the high-injury
network than statewide totals.
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Figure 9. Gender Distribution of VRU Fatalities and Serious Injuries Comparing High Injury Network Crashes to Total

Statewide
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Figure 10. Age Distribution of VRU Fatalities and Serious Injuries Comparing High Injury Network Crashes to Total

Statewide
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Figure 11. Race Distribution of VRU Fatalities and Serious Injuries Comparing High Injury Network Crashes to Total
Statewide
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Time of day and day of week distributions for high injury network data only and their percentage
change from total statewide crash data are presented in Table 5.

The time-of-day distribution changed slightly for the high-injury network, with proportionally more
injuries occurring from 6:00 PM to 8:59 PM than the distribution for total statewide injuries. The
day-of-week distribution also changed slightly, with proportionally more high injury network
injuries occurring on Saturdays than the distribution for total statewide injuries.

Table 5. VRU Fatalities and Serious Injuries by Time of Day and Day of Week Comparing High Injury Network
Crashes to Total Statewide

Percent
: Total Change
Sun Mon Tues | Wed | Thurs Fri Sat (Percent) | from Total
Statewide
Midnight - 25 0
2:59 PM 5 5 4 3 0 5 3 (20%) -10.3%
3 AM -5:59 4 o
AM 0 1 1 1 1 0 0 (3%) 4.7%
6 AM - 8:59 6 0
AM 0 3 2 0 1 0 0 (5%) 2.1%
9 AM - 11:59 7 0
AM 0 4 1 0 0 1 1 (6%) -0.7%
12 PM - 2:59 11 o
PM 0 3 1 2 5 0 0 (9%) 0.1%
3 PM -5:59 14 0
PM 2 2 4 0 2 1 3 (11%) 1.6%
6 PM - 8:59 25 9
PM 4 6 1 4 3 5 2 (20%) 6.7%
9pm - 11:59 31 = 50
om 0 5 5 7 4 4 6 (25%) 5.2%
Total 11 29 19 17 16 16 15
(Percent) | (9%) | (24%) | (15%) | (14%) | (13%) | (13%) | (12%)
Percent
Cha?gfa‘;rom 3.1% | -11.6% | -1.4% | -0.8% | 2.0% | 3.0% | 5.8%
Statewide
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Consultation

Consultation activities were performed with road safety stakeholders who represent typical
locations within the VRU high-injury network. The purpose of these activities was to present the
findings of the VRU analysis to these stakeholders and collect stakeholder feedback on how to
improve VRU safety in Mississippi. There were three primary consultation activities:

¢ VRU executive brief brochure,

e Presentation for the Mississippi statewide Metropolitan Planning Organizations (MPO)
meeting held on October 5, 2023, and

e Online survey.

Thiry-four stakeholders representing all MPOs in Mississippi participated in the statewide meeting
and were asked to complete the survey. In addition, 81 stakeholders received the VRU brochure
via email and were invited to respond to the survey online. A total of 35 stakeholders from 30
different agencies and organizations participated in the survey.

Brochure

A four-page executive brief brochure was developed to provide stakeholders with high-level
information from the VRU analysis. This information provides stakeholders with context about
VRU safety so they could provide input to the online survey and during the in-person presentation
in an informed manner. The brochure was shared with stakeholders at the in-person presentation
as well as with those receiving the online survey via email.

The brochure contained data about the number of pedestrian and bicyclist severe injuries, the
breakdown of severe VRU injuries by age, gender, and race, which roadways were high-risk for
severe VRU crashes, what risk factors were identified as part of the risk factor analysis, and
typical strategies that are proven to reduce the likelihood of VRU crashes. The brochure also
included a QR code link to the online survey as well as contact information for MDOT.

The brochure is shown in Appendix C.

MPO Presentation

The project team presented to attendees of the Mississippi Statewide MPO Meeting held on
October 5, 2023. The presentation was a total of 30 minutes long. Attendees included road safety
stakeholders representing the four MPOs in Mississippi. The MPO agencies were selected for
this in-person portion of the consultation as they represent the largest urban areas in Mississippi,
and the majority of the urban collectors and arterials that make up the VRU high-injury network.

The presentation contained similar information provided in the 2024 Mississippi SHSP and the
brochure, including a background of the VRU safety assessment, details about the number of
VRU severe injuries and how it compares to total severe injuries for all modes, which road types
and risk factors were used to identify the high-injury network, and the list of VRU-specific
strategies included in the 2024 SHSP.
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An open discussion was held at the end of the presentation to get input from attendees regarding
current or upcoming initiatives, projects, plans, or processes to address pedestrian and bicycle
improvements in addition to how each agency can collaborate with MDOT to address VRU needs.
A QR code link to the online survey was provided for attendees.

The presentation slides are shown in Appendix D.

Survey

A survey was created to gather information on how VRU safety is currently addressed and
prioritized in local projects and how MDOT can continue to support VRU safety. Officials from
MDOT, cities, counties, MPOs, transit agencies, universities, human resource agencies, cyclist
organizations, and citizens coalitions were invited to take the 10-minute online survey. The MPOs
were encouraged to participate through a meeting with MDOT on October 5", and other
stakeholders were encouraged to participate through emailed brochures that included the link to
the survey. A total of 81 stakeholders were emailed the brochure and asked to participate in the
survey.

Survey questions included:

1. Does your organization or agency have any key initiatives or upcoming plans/projects
related to pedestrian or bicycle improvements in your jurisdiction? (Yes, No, Not Sure)

2. Please select all countermeasures from the brochure that will be included in the project.
(Roundabout, Median Refuge Islands, Crosswalks, Rectangular Rapid Flashing Beacons,
Sidewalks, Bicycle Lanes, Other)

3. Does your organization or agency's project process incorporate pedestrian and/or bicycle

travel modes? (Yes, No, Not Sure)

Please describe the project process below. (Open-ended)

5. How can the Mississippi Department of Transportation and your organization/agency
collaborate in the future to address VRU needs? (Open-ended)

6. Please rank the priority of safety countermeasures listed below. 1 being the top priority
and 6 being the lowest priority. (Roundabout, Median Refuge Islands, Crosswalks,
Rectangular Rapid Flashing Beacons, Sidewalks, Bicycle Lanes)

7. For other safety countermeasures for vulnerable road users, please list the name of the
countermeasure and where you would rank it in the priority list above. (Open-ended)

»

Responses to open-ended questions were read and synthesized into similar response groups.
Results are presented in the following figures.

While a majority of agencies have reported pedestrian or bicycle improvement projects/plans,
over one third did not (Figure 12). The most commonly included countermeasures were
sidewalks, crosswalks, and bicycle lanes. Rectangular Rapid Flashing Beacons and Median
Refuge Islands were less common. Other countermeasures reported included road diets/lane
narrowing, raised crosswalks, and multi-use paths (Figure 13).

Almost half of agencies’ project processes do not incorporate pedestrian and/or bicycle travel
modes (Figure 14). Of the agencies that reported a project process, the open-ended description
of that process usually fell into at least one of three categories: a policy/requirement to include
VRU countermeasures, a plan/funding program that identified projects that should include VRU
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improvements, or a project-specific review of opportunities to incorporate VRU countermeasures
when considering overall roadway design improvements (Figure 15). Project-specific
review/design consideration was the most common description of a project process considering
VRU. Only 5 organizations/agencies had a specific policy or requirement to incorporate VRU
countermeasures into a project, and only 7 had plans or funding programs to specifically identify
VRU improvement projects.

Does your organization or agency have any key initiatives
or upcoming plans/projects related to pedestrian or bicycle
improvements in your jurisdiction?

18, 62%

=Yes =No =Not Sure

Figure 12. Proportion of Agencies with Key Initiatives or Upcoming Bike/Ped Improvement Projects or Plans
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Refuge Rapid
Islands Flashing
Beacons

Figure 13. VRU Countermeasures Included in a Key Initiative or Upcoming Project/Plan
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Does your organization or agency's project process incorporate
pedestrian and/or bicycle travel modes?

mYes mNo = Not Sure

Figure 14. Proportion of Agencies with Project Processes that Incorporate Bike/Ped Travel Modes
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Figure 15. Description of Project Process that Considers VRU

The open-ended responses about how MDOT can collaborate in the future to address VRU needs
were categorized into at least one of eight responses: better funding, better information about
funding, better interagency communication, public engagement efforts, specific engineering
design/construction support, sharing MDOT right-of-way for bike/ped facility construction, staff
education/training, and policy changes/public education.
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Figure 16. How MDOT can Collaborate in the Future to Address VRU Needs
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As shown in Figure 16, better funding, information about funding, and interagency communication
were commonly identified as a way to improve collaboration. More funding and VRU-specific
funding was specifically requested, as well as better information sharing about potential funding
opportunities, whether that be through MDOT, FHWA, or some other source. A lot of agencies
also requested meetings specifically to discuss VRU countermeasures best practices, successes,
and failures with MDOT and other city/county/MPO agencies. Engineering design/construction
support was requested for specific local projects or specific countermeasures in this field as well.

The six countermeasures from the brochure were presented for ranking, and the results of that
ranking are presented in Table 6. Quantity of responses were color-coded from green (highest
number of responses) to white (lowest number of responses).

Table 6 VRU Countermeasures Ranking

First Second Third Fourth Fifth Sixth
Priority | Priority | Priority | Priority | Priority | Priority
Bicycle Lanes 5 12 2 5 2
Sidewalks 21 4 2 1
Crosswalks 5 12 10 5 2 0
Roundabouts 3 9 4 11
Median Refuge Islands 0 5 11 10 6
Rectangular Rapid Flashing Beacons 0 5 12 14

November 2023
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The higher priority countermeasures tended to be bicycle lanes, sidewalks, and crosswalks, while
lower priority countermeasures were roundabouts, median refuge islands, and rectangular rapid
flashing beacons. Referencing Figure 13, it seems the highest priority countermeasures are also
the countermeasures most commonly included in key initiatives or upcoming projects.

Respondents were asked about other important safety countermeasures that were not included
in the brochure, and the open-ended responses were again synthesized into the response
categories.

The most commonly discussed VRU safety countermeasures outside of the six presented in the
brochure included multi-use paths, road diets/lane narrowing, signage/lighting/detectable warning
devices, and physical separation for bike lanes. Some of these were incorporated into the
Program of VRU Strategies presented in Figure 17.
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Figure 17 Other Important VRU Safety Countermeasures Discussed
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Program of VRU Strategies

An objective of the Safe System Approach is to
provide safer roads, which typically involve roadway
design elements that mitigate human mistakes,
encourage safer behaviors, and facilitate safer travel
by vulnerable road users. This principle was taken
into consideration as the state developed its Strategic
Highway Safety Plan alongside this VRU
assessment. With the help of a team of diversified
experts working across the 4E’s of traffic safety, the
state developed a robust list of objectives and
strategies for its SHSP, many of which directly relate
to VRUs. Below is the list of VRU-relevant objectives
and strategies.

e Improve the geometric design of the roadway to
reduce the risk of lane departure crashes.
o Separate pedestrian facilities from vehicle
lanes
e Use geometric design principles to reduce the
number of severe crashes at intersections
o Install roundabouts
o Simplify complex intersections; reduce the
number of access points; reduce the number
of conflict points
o Install median refuge islands for pedestrians
e Improve signalized intersections
o Provide increased walking time for areas with
older pedestrians
o Use a leading pedestrian interval

Development of SHSP Objectives &
Strategies

As part of the SHSP development
process, a statewide safety summit
was held with a multidisciplinary
audience of 68 people representing 30
different agencies to review the data
analysis, share ideas, and discuss
strategies for reducing traffic deaths
and serious injuries in Mississippi.
Two  breakout sessions were
conducted for attendees to identify
infrastructure strategies to implement
a safer system for urban and rural
roads, including segments,
intersections, and curves.

After the summit, the project team
summarized the input and organized it
into an objective/strategy format,
where the objective is an overarching
goal containing multiple actionable
strategies. The objectives and
strategies were reviewed by the SHSP
working group and refined to be
included in the SHSP.

e Prioritize pedestrian movements at intersections to limit vehicle/person collisions

o Install crosswalks
o Install appropriate lighting at crosswalks

o Install rectangular rapid-flashing beacon (RRFB) or pedestrian signals at targeted

locations

Increase the width of sidewalks
Add sidewalks

Add bicycle lanes

O O O O O

November 2023

Reduce pedestrian crossing distance using curb extensions and road diets
Use leading pedestrian interval at signalized intersections
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FHWA provides a list of proven strategies for pedestrians and bicyclists that have been evaluated
to be effective. These are listed among its Proven Safety Countermeasures, which is an
invaluable list of highly-researched, highly effective strategies that it encourages each state to
consider for respective crash concerns. Following is the list of those strategies not already listed
above in the SHSP list.

¢ Install bicycle lanes
¢ Install sidewalks
e Crosswalk visibility enhancements
o High-visibility crosswalks
o Enhanced signing and pavement markings
e Convert 4-lane undivided roadway to 3-lane roadway with continuous 2-way left turn lane
with potential to add bike lanes or sidewalks (commonly known as a “Road Diet”)

Strategies were also identified through the online survey as part of the consultation process.
Unique strategies from the survey that are not already included above are shown below.
e Multi-use paths for both cyclist and pedestrian use
¢ Road diets/lane narrowing to reduce vehicle speeds in the vicinity of VRUs
o Physical separation for bicycle lanes (i.e., bollards, barriers, etc.)
e Improved signage, lighting, or detectable warning devices to increase cyclist/pedestrian
visibility and improve driver awareness
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Summary

Through the statewide analysis of severe VRU crashes in Mississippi, urban arterials and urban
collectors were found to be high-risk road types for pedestrian and bicyclist fatalities and serious
injuries. For those road types, risk factors were identified based on which road characteristics
were over-represented with severe VRU crashes. The risk factors were used to calculate risk
scores for all urban arterials and urban collectors, and a high injury network was developed using
the roads with the highest risk scoring.

ROAD CHARACTERISTIC

RIGHT
SPEED SPEED NUMBER LANE SIDE-
AADT LIGHTING LIMIT LIMIT OF LANES  WIDTH WALK SHV(\?lLI;l%DHER

PRESENT i

LANES

RISK FACTOR

Demographic and time distributions of severe VRU injuries on the high-injury network were
compared to total statewide crashes. Distributions were fairly similar for gender and race. Severe
VRU injuries occurring between 6 pm and 9 pm, crashes occurring on Saturday, and 40-69 year
old VRUs were proportionally more common in the high injury network than statewide.

The consultation process included a mailed brochure, an in-person presentation at the statewide
MPO meeting, and online survey. A program of strategies was developed based on objectives
and strategies from the 2024 Mississippi SHSP, the FHWA list of proven countermeasures, and
the feedback received from the survey.

ROUND- MEDIAN CROSS- RECTANGULAR  SIDEWALKS BICYCLE
ABOUTS REFUGE WALKS RAPID LANES
ISLANDS FLASHING BEACONS
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Appendix A

Risk Factor Bar Charts for Systemic Analysis
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Appendix B

High Injury Network Summary
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City Number of | Miles | Miles (%) | Number of VRU
Segments K+A Crashes

Jackson 227 11.8 37.7% 37
Horn Lake 25 2.4 7.6% 3
Gulfport 71 2.2 7.1% 16
Tupelo 36 1.8 5.8% 4
Biloxi 45 1.1 3.4% 17
Long Beach 12 0.9 2.9% 1
Greenville 18 0.9 2.9% 3
Natchez 5 0.6 1.8% 1
Pass Christian 13 0.5 1.7% 3
Laurel 20 0.5 1.6% 1
Hattiesburg 14 0.5 1.5% 7
Corinth 17 0.4 1.2% 3
Canton 1 0.3 1.0% 0
Grenada 16 0.3 1.0% 1
Verona 8 0.3 0.8% 3
Starkville 8 0.2 0.8% 1
Pascagoula 8 0.2 0.7% 3
Meridian 9 0.2 0.7% 3
Pearl 8 0.2 0.6% 1
Batesville 6 0.2 0.6% 0
Southaven 16 0.2 0.6% 0
Gautier 7 0.2 0.5% 2
Ocean Springs 12 0.2 0.5% 1
McComb 2 0.1 0.4% 1
Clinton 10 0.1 0.3% 0
Ridgeland 6 0.1 0.3% 0
Montrose 1 0.1 0.3% 0
Hernando 2 0.1 0.2% 1
Columbus 4 0.1 0.2% 0
Olive Branch 3 0.1 0.2% 0
Cleveland 5 0.1 0.2% 0
Booneville 2 0.1 0.2% 1
Moss Point 4 0.1 0.2% 2
Clarksdale 4 0.1 0.2% 1
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City Number of | Miles | Miles (%) | Number of VRU
Segments K+A Crashes

Dumas 1 0.1 0.2% 0
Madison 4 0.1 0.2% 0
Indianola 1 0.0 0.2% 0
Vicksburg 4 0.0 0.2% 0
Flowood 3 0.0 0.1% 1
Dekalb 1 0.0 0.1% 0
D'lIberville 4 0.0 0.1% 1
Petal 1 0.0 0.1% 0
Philadelphia 2 0.0 0.1% 0
Waveland 2 0.0 0.1% 1
West Point 2 0.0 0.1% 0
Crystal Springs | 2 0.0 0.1% 0
Okolona 1 0.0 0.1% 0
Greenwood 3 0.0 0.1% 0
Kosciusko 1 0.0 0.1% 0
Senatobia 2 0.0 0.1% 0
Picayune 2 0.0 0.1% 0
Oxford 1 0.0 0.0% 0
Bay St. Louis 2 0.0 0.0% 0
Brookhaven 1 0.0 0.0% 0
Brandon 1 0.0 0.0% 0
New Albany 1 0.0 0.0% 0
Other 54 3.8 12.1% 3
Grand Total 741 31.30 | 100.00% 123
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Appendix C

VRU Executive Brief Brochure
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