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2.  VRU SAFETY PERFORMANCE

This section provides an overview of safety performance for crash data over the seven-year period from January 1, 2016 to December 31, 2022. 
Iowa changed how non-motorist crash data was reported in 2015; therefore, 2016 was selected as the first year of the analysis period to provide 
consistency in the assessment of the data.

Figure 2.1 illustrates the number of VRU fatalities and serious injuries in Iowa from 2016 through 2022. Figure 2.2 illustrates the percentage of VRU 
fatalities and serious injuries in Iowa from 2016 through 2022 by user type. 

F I G U R E 2.2: V R U FATA L I T I E S A N D S E R I O U S  
I N J U R I E S B Y U S E R T Y P E (2016-2022)
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COMPARISON OF VRU TRENDS TO OVERALL TRENDS IN IOWA
Eight percent of all fatalities and serious injuries in Iowa are VRUs. Figure 2.3 illustrates the fatalities and serious injuries for all road users in Iowa 
compared to VRUs.

F I G U R E 2.3: FATA L I T I E S A N D S E R I O U S I N J U R I E S F O R RO A D U S E R S (2016-2022)

of all fatalities and serious injuries in the U.S. are VRUs~20%

~8% of all fatalities and serious injuries in Iowa are VRUs

 Based on 2016-2020 Fatality Analysis Reporting System (FARS)
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PROGRESS TOWARDS SAFETY PERFORMANCE TARGETS FOR NON-MOTORIZED USERS
Table 2.1 shows the five-year averages for non-motorist and VRU fatalities and serious injuries are trending downward. The rolling average for 2022 
is about four fatalities or serious injuries above the safety performance target goal of 134.4 as defined in Iowa’s 2022 HSIP Report for calendar  
year 2023. 

TA B L E 2.1: N O N-M O T O R I S T S A F E T Y P E R F O R M A N C E M E A S U R E S (F I V E-Y E A R AV E R A G E S)

Year Non-Motorist Non-Motorist Target Vulnerable Road Users

2020 141.0 131.0 138.6

2021 140.8 129.8 139.0

2022 137.8 134.4 136.4

There is a slight difference between what is considered a VRU 
for the purposes of this assessment and what Iowa classifies 
as non-motorists for its crash reporting. The five-year 
averages for VRU fatalities and serious injuries show a similar 
downward trend.

Non-Motorists

•	 Pedestrian
•	 Pedalcyclist (bicycle/tricycle/unicycle/pedal car)
•	 Pedalcycle passenger
•	 Skater, personal conveyance, wheelchair
•	 Other non-motorist
•	 Unknown
•	 In or on building
•	 Horse and buggy

V
RU
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IOWA VRU FATALITY TRENDS
Iowa is one of the 10 states that are included in Mid America Association of 
State Transportation Officials (MAASTO), which includes the following states 
Illinois, Indiana, Iowa, Kansas, Kentucky, Michigan, Minnesota, Missouri, Ohio, 
and Wisconsin. Nebraska is also a helpful comparison state for Iowa due to its 
geographical proximity and its similarities in demographics and population. 
Figures 2.4, 2.5, and 2.6 provide a comparison of various VRU fatality data 
within these states based on 2016-2020 fatality data in FARS.

F I G U R E 2.6: P E D E S T R I A N P E RC E N TA G E  
O F T O TA L FATA L I T I E S
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3.  VRU SAFETY RISK ASSESSMENT 

METHODOLOGY
A data-driven, systemic analysis was conducted to identify urban and rural locations with the greatest crash risk for VRUs. The analysis builds on the 
methodology established for the Statewide Bicycle and Pedestrian Systemic Safety Analysis 2020 published by the Iowa Department of Transportation 
in 2020 by incorporating census data for at-risk populations, updating the analysis to be at the person level (as opposed to crash level), and updating 
the crash data from 2009-2018 to 2016-2022.

Consistent with the original analysis, fatalities and serious injuries 
were divided into two categories: pedestrians and bicyclists. 
Pedestrians included all fatalities and serious injuries involving the 
following non-motorist types, which operate in a manner similar to or 
in the same space as a pedestrian:

	» Pedestrians

	» Skater, personal conveyance, wheelchair

	» Other non-motorists

	» Unknown

Bicyclist crashes included all fatalities and serious injuries involving 
the following non-motorist types, which operate in a manner similar 
to or in the same space as a bicyclist:

	» Pedalcyclist (bicycle/tricycle/unicycle/pedal car)

	» Pedalcycle passenger

VRU fatalities and serious injuries were evaluated to calculate the 
correlation of VRU safety for various facility and census data. After 
the crash data set was determined, fatalities and serious injuries 
were spatially joined to roadway segments, intersections, and census 
block groups, and then risk factors were assessed to determine the 
relationship between the risk factor and the proportion of pedestrian 
and bicyclist crashes. 

Both facility characteristics and demographics data were evaluated 
to determine high-risk locations within the state. Consistent with the 
previous analysis, the risk assessment considered factors frequently 
identified as contributing factors or environmental/facility conditions 
that are common to VRU crashes. The factors are separated into three 
categories: 

	» Existing Conditions: Factors that relate to the absence of 
sufficient VRU accommodation

	» VRU Demand: Factors that estimate the presence of VRUs

	» At-Risk Groups: Factors in the degree of safety concern that the 
absence of facilities creates

Crash Data Risk Factors
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Because the Iowa DOT Statewide Bicycle and Pedestrian Systemic Safety Analysis 2020 was 
completed recently (in 2020), the same data was used for the segment and intersection 
attributes as the previous analysis. Data for VRU Demand and At-Risk Groups was obtained 
at the block-group level based on five-year American Community Survey (ACS) data obtained 
from the U.S. Census Online Portal. Raw census data was used as opposed to an aggregated 
data source, such as the Centers for Disease Control and Prevention’s (CDC’s) Social 
Vulnerability Index, so that multiple attributes could be considered independently. Table 3.1 
provides the risk factors used in the analysis and their respective data sources. 

TA B L E 3.1: R I S K FA C T O R DATA S O U RC E S

Factor
Variable

Data Source
Segment Intersection

Existing Conditions AADT DEV Iowa DOT*

Median type Intersection angle Iowa DOT*

Number of lanes Intersection type Iowa DOT*

Parking type (only urban) Number of lanes Iowa DOT*

Shoulder type Number of legs Iowa DOT*

Shoulder rumble Speed limit Iowa DOT*

Shoulder width Traffic control Iowa DOT*

Speed limit Iowa DOT*

VRU Demand Population density (population per square mile) U.S. Census Bureau

At-Risk Groups Percent households in poverty U.S. Census Bureau

Percent households with no vehicle U.S. Census Bureau

Proportion of population over 64 years old U.S. Census Bureau

Proportion of population under 18 years old U.S. Census Bureau

Proportion of population with disabilities U.S. Census Bureau

* From the Statewide Bicycle and Pedestrian Systemic Safety Analysis 2020

As shown in Table 3.1, the risk factors used to 
identify high-risk locations for VRUs involved 
a combination of facility characteristics and 
demographics data. The facility data was used 
to determine the risk to VRUs from an existing 
roadway conditions standpoint. For segments, 
this included the annual average daily traffic 
(AADT) on the road segment; the type of median 
(e.g., none, surface with no barrier, barrier, etc.); 
number of lanes; on-street parking presence 
and type; shoulder type (none, earth, gravel, or 
paved); shoulder rumble strip presence; shoulder 
width; and speed limit. For intersections, this 
included the daily entering vehicles (DEV) at the 
intersection, the angle at which the roadways 
intersect, the type of intersection, number of 
lanes, number of legs, speed limit, and traffic 
control (e.g., two-way stop, four-way stop, traffic 
signal, etc.). 

Demographics data was used to demonstrate 
VRU risk from a potential user standpoint. Areas 
with a high percentage of people or households 
in the various metrics are generally expected 
to have a higher quantity of people who rely 
on walking or biking as their primary mode of 
transportation. The percentage of at-risk census 
groups were gathered for each census block, 
including households in poverty, households 
with no vehicles, population over 64 years old, 
population under 18 years old, and population 
with disabilities. Population density was used to 
evaluate overall demand for the transportation 
network. 
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Evaluation Process
A two-step process was used to evaluate the roadway network:

	» Step 1 – Initial GIS-Based Screening: Uses available statewide 
data to identify and screen potential locations, consistent with 
an established set of risk criteria, where pedestrian and bicycle 
facilities should be considered. 

	» Step 2 – Final Desktop Screening: Uses imagery and map data 
to review high-risk locations identified in Step 1 with respect 
to surrounding land uses, proximity to transit, proximity to bike 
facilities, and anticipated pedestrian and bicyclist demand.

Step 1 – Initial GIS-Based Screening
The initial screening process involved scoring each individual 
intersection and roadway segment based on the characteristics of 
the risk factors identified in Table 3.1. The scoring was completed by 
spatially joining pedestrian and bicycle fatalities and serious injuries to 
roadway segments and intersections, and then evaluating correlations 
between each characteristic and the number of crashes within various 
groups of the data on a statewide level. Once the pedestrian and bicycle 
fatalities and serious injuries were joined to the roadway segments and 
intersections, they were divided into eight categories based on the crash 
type, area type, and facility type for evaluation. Consistent with prior 
analysis in the Statewide Bicycle and Pedestrian Systemic Safety Analysis 
2020 and Iowa Bicycle and Pedestrian Long-Range Plan, fatalities and 
serious injuries that occurred in incorporated areas were classified as 
urban and those occurring outside of incorporated were classified as 
rural. Figure 3.1 outlines the eight different bins that were evaluated. 

Pedestrian

Urban

Segment Intersection

Rural

Segment Intersection

Bicycle

Urban

Segment Intersection

Rural

Segment Intersection

Fatalities and Serious Injuries

F I G U R E 3.1: C AT E G O RY B I N S F O R S Y S T E M I C S A F E T Y A N A LY S I S

Source: Statewide Bicycle and Pedestrian Systemic Safety Analysis 2020
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Scores for each risk factor were quantified and normalized according 
to the same methodology used in the Iowa DOT Statewide Bicycle and 
Pedestrian Systemic Safety Analysis 2020. Scoring for the VRU Demand 
and At-Risk Groups, which uses demographics data, was completed using 
a similar methodology to the facility attributes, with a couple minor 
changes:

	» The data was divided into only two category bins (pedestrian and 
bicycle), because block groups span city boundaries and cannot be 
divided into a specific segment or intersection.

	» The data was evaluated as a continuous data set. Each risk factor 
was categorized into 10 groups based on every tenth percentile. 

	» Consistent with the previous analysis, a crash rate was then 
calculated for each of the 10 groups and assigned a normalized 
score. Rates were develop based on the population of each census 
block within each category bin.

Appendix A contains the normalized scoring for each risk factor within 
each category bin of the analysis, including: a breakdown of the number 
of fatalities and serious injuries, either the total mileage, intersection 
count, or population; resulting rate; and normalized score. All paved 
facilities in Iowa, excluding those with a minimum speed limit, were 
scored in Step 1 using the developed, normalized scoring. Roadways 
with minimum speed limits were eliminated from this analysis because 
pedestrian and bicyclist are prohibited from using facilities with 
minimum speed limits. 

Scores were calculated using an even weighting for each risk factor and 
ranged between zero and 100, with lower scores representing higher 
risk locations. Scores for each facility were then sorted to identify the 
highest risk locations for each of the eight bins, shown in Figure 3.1. 
Appendix B provides the 25 highest-risk locations for each of the eight 
category bins split into the six Iowa DOT districts. For more detailed 
scoring, contact the Iowa DOT.

Step 2 – Final Desktop Screening 
The final desktop screening involved manually evaluating the eight 
highest risk locations within each of the eight category bins with respect 
to surrounding land uses, proximity to transit, proximity to bike facilities, 
and anticipated pedestrian and bicyclist demand, and was limited to 
state routes or intersections where at least one roadway is a state route. 
The evaluation found that many of the highest scoring locations were 
located near one another because they are located within a high-risk 
block group and/or similar facility characteristics exist between separate 
intersections or roadway segments. Therefore, where reasonable, high-
risk locations were combined together and narrowed down to seven 
urban locations and five rural locations for which potential safety 
countermeasures were identified to provide the greatest safety benefit to 
the community. 
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4.  STAKEHOLDER ENGAGEMENT

As part of the Iowa VRU Safety Assessment, stakeholder input was gathered 
via virtual meetings with three groups of stakeholders:

	» Metropolitan Planning Organization (MPO)/Regional Planning 
Affiliation (RPA): June 21, 2023

	» Bicycle and Pedestrian Advisory Committee: August 23, 2023

	» SHSP Advisory Team: August 31, 2023

More than 80 people participated in the meetings from 25+ organizations 
across Iowa and various bureaus within the Iowa DOT. Additionally, members 
of these stakeholder groups had the opportunity to review the draft 
document and provide comments.

MEETING CONTENT
Due to the project timeline, the meeting with the MPO/RPA followed a 
different format than the meeting with the Bicycle and Pedestrian Advisory 
Committee and the SHSP Advisory Team. Information was shared with the 
MPO/RPA during one of their quarterly meetings and was brief in nature. 
The presentation provided an overview of the VRU Safety Assessment, the 
methodology being used to conduct the assessment, an overview of the 
development process, a summary of the planned engagement, and next 
steps for the study. The meetings with the Bicycle and Pedestrian Advisory 
Committee and the SHSP Advisory Team were structured similarly and 
included a discussion of what can be done to improve VRU safety in Iowa. 

An example PowerPoint presentation of what was shared at the meetings 
is included in Appendix C. Following the meeting, each group was 
encouraged to forward VRU questions to their organizations’ members for 
further comment. Figure 4.1 displays the flyer with meeting information 
and discussion questions that was provided to the participants before the 
meetings with the Bicycle and Pedestrian Advisory Committee and the SHSP 
Advisory Team.

F I G U R E 4.1: V R U S A F E T Y A S S E S S M E N T F LY E R

VULNERABLE ROAD USER SAFETY (VRU) ASSESSMENT

VULNERABLE ROAD USER (VRU) 
SAFETY ASSESSMENT 

WHAT IS A VRU SAFETY ASSESSMENT?

An assessment of the safety performance of a State with respect to vulnerable road users and the plan 
of the State to improve the safety of VRUs. It is a requirement in the Infrastructure Investment and Jobs 
Act (IIJA). All States are required to develop a Vulnerable Road User Safety Assessment as part of their 
Highway Safety Improvement Program (HSIP) in accordance with 23 U.S.C. 148(l).

WHAT IS A VRU?

The definition of a vulnerable road user (VRU) is provided in 23 U.S.C. 148(a)(15) as “a nonmotorist.” It 
includes pedestrians, bicyclists, other cyclists, and people on personal conveyance. A vulnerable road 
user may include people walking, biking, or rolling. The definition does not include motorcyclists.

MEETING PURPOSE

The Iowa DOT’s Traffic and Safety Bureau is currently developing Iowa’s VRU Safety Assessment with 
the assistance of the Kimley-Horn consultant team and would like your input on the assessment.

QUESTIONS

Please come prepared to discuss the following questions with respect to rural and urban 
environments.

• What do you see as the barriers to biking for non-recreational trips (such as trips to work or 
trips for groceries)? What would make non-recreational trips easier?

• What do you see as the barriers to walking or rolling for non-recreational trips? What 
would make these trips easier?

• What innovative bike or pedestrian infrastructure have you seen in other locations that you 
think would be appropriate for Iowa?

• What driver behaviors do you perceive have the most impact on the  safety of VRUs?

• What role can law enforcement play in making a safer environment for VRUs?

• What areas do you think VRUs need education on? What areas do you think drivers need 
education on with respect to VRUs?
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Table 5.1 provides a list of the highest-ranking urban and rural locations. 
These locations are only along state routes or intersections with at least 
one roadway being a state route. Detailed project information sheets 
for each location, including location scoring, screening, and potential 
countermeasures with aerial images, can be found in Appendix E. 

While the Step 2 screening focuses on high-risk state facilities, all paved 
facilities in Iowa, excluding those with a minimum speed limit, were 
scored in Step 1 of the assessment. Appendix B provides the 25 highest-
risk locations for each of the eight category bins split into the six Iowa 
DOT districts. For more detailed scoring, contact the Iowa DOT. 

Context Bike or 
Ped

Location 
No.

Intersection 
or Segment County City/Nearest 

City Mainline Minor Road/ 
Start of Segment End of Segment

U
rb

an

Both 
Both 
Bike 
Bike

1

Segment 
Segment 

Intersection 
Intersection

Webster Fort Dodge
Kenyon Rd (US 20/US 169) 

S 8th St 
IA 926 
IA 926

S 12th St 
4th Ave S 
3rd Ave S 
4th Ave S

Avenue C 
Kenyon Rd 

N/A 
N/A

Ped 
Ped 2

Segment 
Intersection Pottawattamie Council Bluffs E Kanesville Blvd 

E Kanesville Blvd
Hillsdale Dr 

Sherwood Dr
Railroad Hwy 

N/A
Bike 
Bike 
Bike 
Bike

3

Intersection 
Intersection 
Intersection 
Intersection

Pottawattamie Council Bluffs
S 6th St 
S 6th St 
S 7th St 
S 7th St

5th Ave 
Willow Ave 
Willow Ave 

5th Ave

N/A 
N/A 
N/A 
N/A

Ped 
Ped 4

Intersection 
Intersection Scott Davenport US 61 

US 61
Brown St 

Marquette St
N/A 
N/A

Ped 5 Segment Des Moines Burlington US 61 Mount Pleasant St Agency St
Both 
Bike 
Ped 
Ped 

6

Segment 
Segment 

Intersection 
Intersection

Johnson Iowa City
US 6 
US 6 

IA 1/Burlington St 
IA 1/Burlington St

1st Ave 
Newton Rd 

Front St 
S Capitol St

Newton Rd 
South of W Burlington St 

N/A 
N/A

Bike 7 Intersection Jasper Newton US 6 E 5th St N/A

R
ur

al

Bike 
Bike 
Bike

1
Segment 

Intersection 
Intersection

Lucas Chariton
US 34 
US 34 
US 34

Albia Rd 
472nd Ln 

Red Haw State Park

Lake Ellis Culvert 
N/A 
N/A

Ped 
Ped 
Both 
Both

2

Segment 
Intersection 
Intersection 
Intersection

Pottawattamie Council Bluffs
IA 92 
IA 92 
IA 92 
IA 92

Valley View Dr 
Valley View Dr 
Pine Terrace Dr 
Somerset Ave

Somerset Ave 
N/A 
N/A 
N/A

Ped 3 Segment Scott Davenport US 67 Mound St Greenwood Ave

Bike 4 Segment Muscatine Muscatine US 61 Savannah Ave Old US 61 Frontage Rd

Ped 5 Segment Polk Ankeny US 69 SW Oralabor Rd NE 72nd Ave

TA B L E 5.1 H I G H-R I S K P RO J E C T L O C AT I O N S
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STRATEGIES
The following strategies have been identified to address VRU safety within Iowa.

The Iowa DOT recently developed 
educational videos on the following 
topics that can be shared through public 
educational campaigns:

	» Rectangular Rapid Flashing Beacons 
(RRFBs)

	» PHBs

	» 4- to 3-lane conversions

	» Roundabouts

A variety of funding opportunities are 
available through the Iowa DOT to assist 
with funding VRU-related projects in Iowa 
including, but not limited to, those discussed 
in this document. 

HSIP-Local
The Iowa DOT HSIP-Local program provides 
Federal-Aid Swap (State) funds to counties 
and cities for low- to medium-cost systemic 
safety improvements. HSIP-Local program 
funding is $5 million/year for FY 2023-2027. 

Traffic Safety Improvement  
Program (TSIP)
TSIP funding can be used to treat a single 
location based on demonstrated crash 
history. TSIP awards cannot exceed 
$500,000 per project. Example projects 
include but are not limited to:

	» RRFBs

	» Speed feedback signs

	» Leading Pedestrian Intervals (LPIs)

	» Painted crosswalks

The following discretionary grants are most-
applicable for VRU projects and can be 
considered by those looking to implement 
projects to improve VRU safety in Iowa:

	» Safe Streets for All (SS4A): Iowa DOT is 
providing a funding match for counties 
to develop Safety Action Plans ($5,000 
per county) and for MPO/RPA ($12,000 
per MPO/RPA)

	» Rebuilding American Infrastructure with 
Sustainability and Equity (RAISE)

	» If the project meets the appropriate 
criteria the following grants could be 
utilized:

•	 Reconnecting Communities and 
Neighborhoods (RCN)

•	 Railroad Crossing Elimination (RCE)

•	 Consolidated Rail Infrastructure and 
Safety Improvements (CRISI)

•	 Strengthening Mobility and 
Revolutionizing Transportation 
(SMART)

Public Education Campaign Funding Opportunities Discretionary Grants
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LARRY GRANT

State Safety Planner
Traffic and Safety Bureau
515-233-7828
larry.grant@iowadot.us

JAN LA ASER-WEBB, P.E.

State Safety Engineer
Traffic and Safety Bureau
515-239-1349
jan.laaser-webb@iowadot.us

CONTACT US

The latest electronic version of this document can be found at the following location on the Iowa DOT website: https://iowadot.gov/traffic/shsp/home
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