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Happy trails to you: CTRE develops Trail
Management Program

Center for Transportation Research and Education (CTRE) researchers leveraged
their pavement management expertise to develop a similar maintenance program for
trail systems that will help local agencies throughout the US preserve thousands of
miles of paved bike and pedestrian routes.

CTRE Research Scientist Inya Nlenanya and CTRE Director Omar Smadi developed

a Trail Management Program at the Institute for Transportation (InTrans), which
established standardized metrics for trail surface roughness, typically termed the Bike
Roughness Index (BRI), and automated frameworks for surface distress evaluation
using deep learning techniques.

The InTrans Trail Management Program has been applied to federally managed trail
systems as part of a Federal Highway Administration (FHWA) project, as well as trail
routes in central Iowa, northwest Illinois, and throughout Minnesota.

While the Trail Management Program was first developed locally using central Iowa
trails, the FHWA effort, which included an assessment of National Park Service
trails in locations like Cuyahoga Valley National Park and the George Washington
Memorial Parkway, extended the application of the BRI and demonstrated its
reliability and utility across diverse trail systems.

“The study also integrated National Park Service and U.S. Forest Service rating
systems with quantitative metrics and geospatial tools, highlighting the program’s
ability to support more consistent, scalable, and data-driven trail assessments across
large networks,” said Smadi.

In parallel with the federal project, the CTRE team also brought their expertise to
Minnesota’s Parks and Trails Council to contribute to its 2025 State of the Trails
report released earlier this year that assessed the ride quality of the state’s paved trail
system and projected future conditions.

Trail management program continued on page 2
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Collecting trail imagery at Cuyahoga Valley National Park in Ohio
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Trail management program continued from page 1

The project allowed them to expand the Trail Management
Program methodologies and focused on assessing and predicting
the deterioration of pedestrian assets such as sidewalks.

“This work applies similar data-driven and
modeling approaches to help agencies better
understand asset aging, prioritize maintenance, and
allocate resources more effectively, demonstrating
the broader applicability of the program beyond
trail systems,” Nlenanya said.

He said the results of these projects demonstrate that mobile-
device-based data collection methods, including accelerometer
data and image capture, are effective tools for rapid trail and
pedestrian asset condition assessment, and that the BRI is a
reliable measure of surface roughness. Additionally, the deep
learning model developed as part of these projects successfully
identified and quantified different distress types, which can
significantly aid in maintenance planning for trail systems.

“The integrated approach we developed supports proactive
maintenance strategies, ensuring the safety and quality of
recreational trails,” Nlenanya said. “Moreover, the findings
from our various projects provide guidelines for optimal data
collection, highlighting the potential for these methods to be
refined and applied across diverse trail management contexts.”

Additional background about the Iowa-specific project is

provided in a previous InTrans news article. ™
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Collecting trail imagery at
Cuyahoga Valley National
Park in Ohio

From the Director: A note on notions

“Men are disturbed, not by things, but by
the principles and notions which they form
concerning things” said Epictetus. I recently
read this quote and an article about it,

and ironically it got me thinking. Perhaps
making more of it than it actually is. But
am also aware that the disturbance in my
force (Star Wars reference) wasn’t the result of the quote itself.
It was the thoughts about it (i.e., the notions) and subsequent
emotions that it led to and that I've faced many times in my

career. All related to looking at a blank page and then putting
pen to paper. The simple act of writing a column connects me,
in some small way to someone who lived thousands of years
ago. That shouldn’t surprise me, but it does. Philosophy, after
all, is at least in part, the study of human nature. You can ask
your own questions about what it might say with regard to the
evolution of the same. Then again, I sometimes think these
philosophers throw quotes out to purposefully cause debate.

I'm guessing that there have also been times when you have
realized that your thoughts about an issue have had more of an
impact on you and your day than the actual event that started
it. Someone says something or does something, and it stays
with you, at least in thought, possibly all day. There are many
labels that people have put on this kind of thinking, when

it doesn’t serve a good purpose, some more innocuous than
others. It is what I think Epictetus refers to as “notions.” I like
the idea of the label of “storytelling mind.” It’s the awareness
that this type of thinking might be happening, in my opinion,
that is my first step to dropping it and moving forward. As I've
practiced this idea in a sporadic manner, I've also noticed that

the time from the event to the time of this awareness continues
to get smaller and smaller. This awareness allows me to maybe
see an issue more clearly and possibly determine a solution,
change my thinking and actions, and/or move on entirely. Of
course, for me it still depends on what'’s actually happening
and its overall potential impacts that makes it easier or more
difficult to take the next step. I have some work to do. The
awareness and perspective, however, is something of value in
my life. These two characteristics help with creating a bigger-
picture understanding of an event or activity that helps me
differentiate those that can be set aside and those that maybe
deserve greater thought, care, and feeling.

Life, in many ways, is greatly impacted by the perspective that
we take on the activities and events that define it. The mind
is powerful. We are hopeful that you believe that lowa LTAP
provides you and your staff with activities that are of value
to you and yours. As is typical, summer is our slow time,
but we have a few events coming up and are planning for
the fall and winter already. This summer we have the ICEA
Mid-Year Conference and our field training for motor grader
operators. In addition, we are in the process of planning the
Iowa Streets and Roads Workshop and Conference, Bridge
Inspection Refresher, and Winter Maintenance for the fall.
Other potential offerings are also under consideration along
with our monthly webinars.

Take good care.
Keith ®

R 22y,


https://www.intrans.iastate.edu/news/ctre-project-tackles-trail-management/

In brief: Lasting LTAP impacts

With the arrival of summer, construction and maintenance
activities along county and municipal roadways are well
underway. Depending on the work being performed, LTAP’s
free Equipment Loan Program may be able to provide tools to
help our local agencies with that work.

The program currently offers six different pieces of equipment
to help manage roadway and infrastructure safety and assist
in data collection efforts. This includes radar speed data
recorders, speed feedback signs, a sign retroreflectometer, a
pavement marking retroreflectometer, digital ball banks, and

a wood piling test drill. By testing out these devices firsthand,
agencies can also determine if it is a good purchase decision
for their county.

The radar speed data recorders are a great way to collect bi-
directional speed and traffic count data. Mounted to a nearby
utility pole, these counters also offer a means to collect data
on unpaved roadways. The speed feedback sign trailers are
also capable of collecting speed and count data (one-direction
only) and address speeding problems along segments.

Sign and pavement marking retroreflectivity are essential to
nighttime visibility. A sign retroreflectometer can assist in the
direct measurement of retroreflectivity in the field or when
collecting readings to provide known levels for comparison
panels or signs. And while pavement marking retroreflectivity
minimums presently apply to primarily high traffic volume,
high-speed roadways, LTAP also has a pavement marking
retroreflectometer should an agency want to collect direct
measurements. Both retroreflectometers are designed for
daytime use, allowing field work to be performed safely.

With Towa’s new speed limit bill signed into law (SF 378),
agencies interested in completing engineering studies

to determine appropriate speeds (or to confirm existing
advisory speeds) in curves may find our digital ball banks/
inclinometers useful. The unit provides both right and left
degree of bank when passing through a curve. The larger of
these values are collected during multiple passes through a
curve, which then are recorded and averaged. The resulting
value is compared to the degree of ball bank specified by
the Manual on Uniform Traffic Control Devices (MUTCD) to
determine an advisory speed.

The wood piling test drill provides agencies with a tool that
digitally records and presents wood quality by measuring

the drill’s needle resistance while it passes through a wood
pile. A measurement profile generated through this process
provides information on internal wood condition for up to 40
in., including data on annual growth rings and areas of decay.
Software is provided with the drill for further data analysis.

Additional information on these tools, along with request
forms, can be found at LTAP’s Equipment Loan Program
page. As always, the entire collection is available to loan, free-
of-charge. LTAP is always looking to expand its Equipment
Loan Program, so if there is an item you think should be
added that would be beneficial to agencies across the state,
please let us know!

Article written by David Veneziano, LTAP Safety Circuit Rider
and manager of the Equipment Loan Program. M

Pavement marking
retroreflectometer

Speed feedback signs
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SWZDI project develops tool for work zone performance analysis

Advances in data collection and detection technologies have
made it easier for agencies to amass work zone data, but their
ability to translate these data into meaningful performance
metrics—a new federal requirement for states—has remained
a challenge.

However, a new easy-to-use analytical tool developed by
InTrans staff as part of a Smart Work Zone Deployment
Initiative (SWZDI) research project simplifies the computation
of work zone performance metrics by integrating data from
commonly used transportation data standards and vendors.
The tool is designed to work with data sources already familiar
to many agencies, reducing the amount of manual data
preparation and linkage typically required.

The Work Zone Performance Metrics Analytical Tool, or
WZPERFOMAT, ingests work zone, crash, probe, and
connected vehicle data from multiple sources to compute
and visualize mobility and safety performance metrics. For
example, work zone descriptions and geometries can be
provided through Work Zone Data Exchange (WZDx) or
Connected Work Zone (CWZ) feeds, crash data through
formats such as Fatality Analysis Reporting System (FARS)
or Crash Report Sampling System (CRSS), and probe data
through vendors such as HERE and INRIX, all of which are
supported by the analytical tool.

Main Dashboard

+ MASON CITY

Show 10 | entries
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OpenTMs-
1 Eventl0028696774- work-zone
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Main dashboard of WZPERFOMAT

OpenTMs-

core_details_data_source_id

lowaDOT-WZDx

“WZPERFOMAT produces downloadable reports
that support the effective communication and
documentation of work zone performance. These
reports enable quick identification of issues and

a deeper understanding of their impacts,” said
InTrans Research Scientist Guillermo Basulto-Elias,
who was the project’s principal investigator (PI).

The reports produced with the easy-to-use tool have become
more important as the Federal Highway Administration
requires state agencies to evaluate and report on work zone
performance using both mobility and safety metrics, as well as
develop policies that incorporate the performance measures.

Because of that requirement, WZPERFOMAT was developed
with state agencies and primary roadways at the forefront.
However, the easy-to-use tool will also help local agencies
assess their street projects, particularly on safety metrics.

“The tool is intended to try to make it easy for everyone, so
users don’t have to do a lot of legwork in terms of assigning
work zone segments or crash locations. They can just upload the
data they have available, and the tool will do all of that work in
the background to provide the reports,” said InTrans Research
Engineer Skylar Knickerbocker, who was the project’s co-PL

WZPERFOMAT continued on page 5

Click on a work zone on the map to filter the data table. (Click and drag navigation on the map will not affect the filter.)
You can also filter the data table by clicking on it.
Either way, click somewhere on the map that is not a work zone to reset the filter.
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WZPERFOMAT continued from page 4

WZPERFOMAT offers both project-level metrics to assess
individual work zones and system-level metrics to assess the
overall performance of multiple work zones at a regional or
statewide level. The latter metrics provide the opportunity
to identify areas of improvement and to steer an agency’s
corrective actions.

Additionally, users can run WZPERFOMAT through InTrans
servers, so no application needs to be downloaded to access
the tool, and none of the users’ data are stored after they
complete their session. However, the InTrans team also made

the source code available for download, so if users prefer to
run the tool on their own servers or have some programming
knowledge to customize the tool, they can do so.

Access the final report and technical summary, as well as a link
to the tool, at the SWZDI research project page. Additionally,
the PIs held a webinar with the Iowa Local Technical
Assistance Program on the research project that included a
demonstration of the WZPERFOMAT available at its lowa

LTAP webinar page. M

lowa LTAP welcomes Bret Hodne

HODNE IS THE TRANSPORTATION TRAINING SPECIALIST FOR THE PROGRAM

Bret Hodne joined lowa LTAP as a
transportation training specialist in
early June.

Hodne previously served for nearly 35
years with the City of West Des Moines,
starting as an equipment operator
before moving into various managerial
roles and ultimately retiring as the city’s
public works director after being in that role for 15 years. He
went on to serve as public works director of Buckeye, Arizona

T[]

and Durango, Colorado, before returning to Iowa.

In his current role, he will develop, organize, coordinate, and
as appropriate, conduct LTAP workshops and trainings, as well
as generally provide technical and management assistance to
local agency staff.

“One of the things I am really looking forward to
in my role at lowa LTAP is to provide training and
assistance to the staff at the various agencies we
serve. | am excited to not only help provide the
training LTAP is currently offering but also the
opportunity to explore and develop new training
with our partners,” Hodne said.

His work at lTowa LTAP is in line with work he’s done for many
years as part of his official duties and other service roles. He's
conducted several presentations in the US and internationally
on maintenance-related issues and written articles in national
publications on a variety of public works topics.

Hodne will work alongside Paul Albritton, LTAP’ technical
training coordinator since 2014, who reduced his hours to half
time a year ago and who previously worked with Hodne at the
City of West Des Moines for eight years prior to joining LTAP.

While Hodne is new to working at lowa LTAP, he has many
years of experience working with the program. He served as

part of LTAP’ advisory board from 2001 to 2016, regularly
presented at the Jowa Streets and Roads Workshop and
Conference, and taught portions of seven Public Employees

Leadership Institute courses.

“Going to work at the Towa LTAP was almost like coming
back to my ‘second home.” While at the City of West Des
Moines, I was encouraged to get involved with helping to
develop training opportunities that not only benefitted our
staff members but those in other agencies who could benefit
as well. T was able to work with others to develop or refine

training such as the Jowa Winter Maintenance Expo, the Towa
Public Employees Leadership Institute, and the Road Scholars
Program,” Hodne said.

He continued, “lowa is really a leader in the area of training
and program development, and I am proud to be part of this
team of highly competent professionals.”

Separately, Hodne also had several service roles with the
American Public Works Association (APWA). He has served
as APWA Iowa Chapter president and delegate, APWA
Institute Review Committee member, APWA Leadership and
Management Committee chair, and National APWA Winter
Maintenance Subcommittee chair and member.

Hodne also earned recognition from the association including
the Iowa APWA Leader of the Year, Chapter Service Award,
Samuel A. Greeley Service Award, and the Stan Ring
Distinguished Service Award from the Iowa chapter, and the
Donald C. Stone Award for Excellence in Education selected
as one of the Top 10 Public Works Leaders in North America
from the national organization, and designated an APWA
Leadership Fellow.

Contact Bret Hodne with any questions or ideas for workshops
and trainings at bhodne@iastate.edu or 515-294-0515. ®
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REACTOR Lab develops methodology to detect wrong-way

driving incidents

Wrong-way driving (WWD) incidents are well-known to be
unpredictable and occur throughout the roadway network,
making widespread detection efforts expensive and impractical.

However, thanks to emerging connected-vehicle (CV)
trajectory data, researchers at InTrans have recently developed
a data-driven methodology to better detect these incidents
and drivers’ correcting behavior, which will ultimately help
departments of transportations (DOTs), in Iowa and beyond,
enact better countermeasures.

“By translating high-resolution CV data into intuitive,
statewide visualizations, InTrans is providing the lowa

DOT with a practical, scalable tool that goes far beyond
traditional crash records, which rarely capture the full scope
of wrong-way behavior,” said InTrans Associate Director Neal
Hawkins, who is leading the WWD effort with colleagues in
the Real-Time Analytics of Transportation Data Laboratory
(REACTOR Lab).

The approach, which is still being refined in conjunction with
Iowa DOT partners, combines the state’s roadway network
data with CV trajectory data at three-second intervals to
compare drivers’ travel and the roadway direction for each
segment, giving insights into wrong-way movements that
have not previously been available through crash reports or
field observations.

In addition to providing data about the WWD incidents, the
CV data also provides an opportunity to understand when
drivers realize their mistakes and start to correct, which can
provide transportation agencies with opportunities to develop
more effective countermeasures.

“This work strengthens safety by identifying true risk
locations before severe crashes occur and supports business
excellence by enabling the Iowa DOT to make targeted, data-
driven investments in proactive, low-cost countermeasures
where they will have the greatest impact,” REACTOR Lab
Codirector Skylar Knickerbocker said.

Hawkins and the REACTOR Lab team have been working
with the Iowa DOT for a decade to better understand WWD
incidents. While WWD crashes are relatively rare, they have a
high risk of a fatal or severe outcome for both the wrong-way
driver and those traveling correctly.

New CV trajectory data are helping researchers
better understand WWD incidents

National data also suggest WWD fatalities are on the rise.
A 2012 National Transportation Safety Board report found
an average of 300 fatalities between 2004 and 2009, but a
2021 AAA Foundation for Traffic research brief found an
average of 430 deaths per year from 2010 through 2018
from WWD crashes.

“This data-driven methodology offers new insights into wrong-
way driver behavior and gives the Iowa DOT the ability to
monitor their entire roadway network with far greater context
and precision than was possible in the past,” said longtime
Iowa DOT Traffic and Safety Engineer Willy Sorenson.

Sorenson’s longtime interest in correcting WWD behavior
means the lowa DOT has already enacted several
countermeasures across the state, including additional signage
and pavement markings, particularly at partial cloverleaf
interchanges, which had been found to have high incident
rates of WWD.

With the incorporation of the REACTOR Lab’s data and
methodology, the hope is the lowa DOT will be better able
to identify and treat problematic areas. Additionally, the
methodology can serve as a model for other agencies across
the nation to better address WWD incidents.

For more information, read InTrans’ 2018 report on a previous
investigation of WWD incidents in Iowa, co-authored by
Hawkins, at the project page. ®
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By translating high-resolution CV data into intuitive, statewide visualizations, InTrans is

providing the Iowa DOT with a practical, scalable tool that goes far beyond traditional crash

records, which rarely capture the full scope of wrong-way behavior.”

—NEAL HAWKINS, INTRANS ASSOCIATE DIRECTOR
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Workshop and conference calendar

[Information current as of June 29, 2026] Iowa LTAP will continue holding both virtual and in-person events and trainings
throughout the summer.

For the most up-to-date information about in-person attendance requirements and additional upcoming virtual events, please check
regularly at LTAP’'s Upcoming Events page and consider subscribing to our mail list through LTAP’s home page for email updates.

2026 Event Name Location Contact

9 ICEA Mid-Year Ames Keith Knapp

19-21
September

ICEA Affiliate Meeting at ISAC Annual Conference Des Moines Keith Knapp

16-17 MINK Conference St. Joseph, MO David Veneziano
22-24 lowa Streets and Roads Workshop and Conference Des Moines Keith Knapp

22 APWA Winter Maintenance Supervisor Certificate Cedar Rapids Beth Richards
23-24 APWA Winter Maintenance Operator Certificate and lowa State Snow Roadeo Cedar Rapids Beth Richards
28-30 AASHTO Safety Summit Exchange Hartford, CT Kamasha Hendrickson

October

7-9 APWA lowa Chapter Fall Conference

Ames Beth Richards

December
2-4 ICEA Annual Conference

CONTACT INFORMATION

Keith Knapp, 515-294-8817, kknapp@iastate.edu
David Veneziano, 515-294-5480, dvenez@iastate.edu
Beth Richards, 515-294-2869, brich@iastate.edu

Kamasha Hendrickson, 202-624-5800, khendrickson@aashto.org

Des Moines Keith Knapp

EVENT DETAILS AND ONLINE REGISTRATION

Watch for details and online registration information, by specific
dates and events, on the lowa LTAP Workshops page. ®

Tips to stay safe in the summer heat

As temperatures and humidity levels rise with the arrival of
summer, workers exposed to the elements are at risk of heat-
related illnesses.

A heat-related illness occurs when there is an increase in the
worker’s core body temperature above healthy levels. There are
a variety of heat-related illnesses that include heat stroke, heat
exhaustion, heat cramps, heat syncope, and heat rash.

While these illnesses can be a matter of life and death, they
are preventable.

The Iowa LTAP has a number of resources available to
managers and workers alike to prepare for and prevent heat-
related illnesses.

Through its Worker Safety Training Resources for Public
Agencies web page, available under the Resources dropdown

menu on the lowa LTAP home page, the Iowa LTAP has
collected several tools for agencies to conduct heat illness
safety training.

These include several Occupational Safety and Health
Administration (OSHA) and other similar resources, such as
details about OSHA’ “water, rest, shade” campaign and a video
that covers preparing to work in hot environments and how to
treat heat-related illnesses.

While OSHA does not have a specific standard that covers
working in hot environments, employers have a duty to
protect workers from recognized serious hazards in the
workplace that includes heat-related hazards.

Summer tips continued on page 8
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Summer tips continued from page 7

Pavement marking work
could potentially lead to
heat-related illnesses
without proper care
and caution

To access this safety resource, visit the Worker Safety Training
Resources for Public Agencies web page. The lowa LTAP

asks that you provide basic information initially during login
to use these resources, in an effort to track who is using the
materials, but the trainings are offered free of charge.

The Heat Illness Safety Training available through the Iowa
LTAP website is just one of nearly two dozen safety training

topics curated to specifically assist local public works and
county secondary roads departments with their safety training
for employees. Each training can be made applicable for your
particular agency and its unique needs.

Additional details about how to use the safety resources
pages are available in the October—December 2020

Technology News edition. ®

Tailgate Talks page directly.

For other questions or more specific information about the Worker Safety Training Resources, contact Paul Albritton. M

In addition to the Worker Safety Training Resources, lowa LTAP has available several Tailgate Talks related to roadside and brush
vegetation safety from the National LTAP, also accessible through lowa LTAP's Resources dropdown menu, or access the National LTAP
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Imoore@co.bremer.ia.us

Cathy Nicholas — Chair
Black Hawk County
Engineer

319-833-3008

cnicholas@
blackhawkcounty.iowa.gov

Sarah Okerlund

Deputy Director, lowa
DOT Bureau of Local
Systems
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sarah.okerlund@iowadot.us

Jacob Thorius

Washington County
Engineer

319-653-7731

jthorius@
washingtoncounty.iowa.gov

Ryne Thornburg

Van Buren County
Engineer

319-293-3663
rthornburg@
vanburencounty.iowa.gov

Andrew Zimmerman
Transportation Engineer,
FHWA - Towa
515-233-7334
andrew.zimmerman@

dot.gov
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