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Background
 Peer Exchange – Forum for exchanging information, 

knowledge, experiences and best practices
 Purpose – Discuss experiences with strategies related to 

FHWA’s Focusing on Reducing Rural Roadway 
Departures (FoRRRwD) for public roads
Proven countermeasures
Systemic approaches
Safety action plans

 Past peer exchanges feedback requested more local 
agency/LTAP involvement



New Orleans, Louisiana – April 4-5, 2023

 Iowa – Brian Keierleber (Buchanan Co.), Jamie Johll (Webster 
Co.), William Rabenberg (Clay Co.), David Veneziano (LTAP)

Participating states:
 Iowa
 Louisiana
 Montana
 New York
 New 

Hampshire
 North Carolina



What was discussed?
 Addressing crashes on all public roads - trends
 The systemic safety approach
 Roadway departure countermeasures

Strategies to employ
Experiences using the countermeasures

 Safety action plans



FoRRRwD
 Traffic fatalities are overrepresented in rural areas
29% of all fatalities on rural roads due to roadway 

departure
Equates to approximately 30 people per day
 FoRRRwD aims to deploy countermeasures to 

address this trend
Breaks down roadway departures into three major 

areas: rollover, curve, and head on



The Driver is 
weakest link in 
this system…

FROM:  Lum & Reagan, 
Public Roads Magazine, 
Winter 1995, “Interactive 
Highway Safety Design 
Module”

Crashes Caused by Various Factors: 
Systems Approach 
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Most Harmful Event – Big Three

Head-On
3,354
28%

Rollover
3,609
30%

Trees
2,312
19%

Poles/ 
Sign 
Posts

Barriers

Other 
Fixed 

Objects Other

Over 75%  of 
Rural 

Roadway 
Departures 

are due to 3 
crash types



Three Considerations



Roadway Departure 
Countermeasures



1) Keep Vehicles on the Road
 Pavement Markings
 Improved curve delineation



Marking Enhancement - Wider Normal Lines 

4 in 6 in



Marking Retroreflectivity

 All markings that must be 
visible at night shall be 
retroreflective unless 
ambient illumination assures 
that the markings are 
adequately visible.

 Pavement markings are 
made retroreflective by 
adding glass beads or 
other optics

 The retroreflectivity
degrades quicker than the 
marking material

Photo: FHWA



Addressing Lane Departures - Curves
 Apply reflective strips to sign and chevron posts
 Two schools of thought:

Apply systemically (i.e. all curve locations)
Apply at highest-risk locations to draw drivers’ attention.

Photos:
Brian Keierleber 



In some cases, additional 
treatments may be appropriate
Bigger signs
Doubling-up 
 Fluorescent Yellow prismatic 

sheeting
Overhead placement
Wig-Wag style flasher

Curve Sign Enhancements 

Photos: FHWA



Photos: FHWA

Post Mounted Delineators

Delineators

 Delineators provide guidance at night and 
during adverse weather

 Remain visible when roadway is wet or snow 
covered



Keep Vehicles on the Road cont’d

 Friction treatments in curves and other spot locations



Some Common Methods to Restore or Add 
Friction

 Thin HMA Overlay
Open Graded Friction Course (OGFC)
 Ultra-Thin Bonded Wearing Course (UTBWC)
 Slurry Seal, Microsurfacing
Chip Seal, Seal Coat
 Diamond Grinding
Grooving
 High Friction Surfacing (critical spot improvement)

Photos: FHWA



Why Use HFST?

 Resists polishing when 
compared to other 
aggregates

 High quality binders improve 
aggregate retention

Photo: FHWA
Photo: PennDOT



Keep Vehicles on the Road cont’d
Edge line, shoulder & center line rumble strips



Milled Rumble Strips

 Perpendicular Length
Shoulder rumble: 12” to 16”
Edge Line rumble: 8” to 12” 
Some narrow applications: 4” to 6”

 Alternate grinding pattern for reduced 
external noise

Mumble Strip 
(experimentation)Narrow

Shoulder
Edgeline

Photos: FHWA



Centerline Rumble Strips/Stripes

Centerline rumble stripes 
with variable spacing

Centerline rumble strips 
milled across joint, then 

stripe over rumble

Centerline rumble strips on 
each side of yellow 
centerline markings

(least common)

Photos: FHWA



Centerline Rumble Strips

Photo: Brian Keierleber 



Rumble Stripes

Photo: Brian Keierleber 



Operational Effects of Rumble Strips 
on Two-Lane Undivided Roads

Centerline (CLRS)
No adverse impacts on lanes ≥ 10’
Helps to center vehicle in the lane 

when shoulders are 1’-2’ wide

Centerline (CLRS) and Edge Line 
(ELRS)
No adverse impacts on lanes ≥ 11’
Helps to center vehicle in the lane 

when shoulders are 3’ wide

http://tti.tamu.edu/documents/0-5577-1.pdf

Photos: FHWA

http://tti.tamu.edu/documents/0-5577-1.pdf


2) Reduce the Potential for Crashes

Shoulder widening
SafetyEdge(SM)
Maintain clear zones
Center line buffer area
 Traversable roadside slopes

117



Flatten Slopes and Widen Shoulders

Photo: Brian Keierleber 



Slope Flattening in Curves

Photo: Brian Keierleber 



SafetyEdge

With Safety Edge
≈ 30% face

Without Safety 
Edge (near 

vertical face)
Photos: FHWA



Maintain Clear Zones

Photos: FHWA



Centerline Buffer Area
 Providing a buffer area between opposing 

directions of traffic can reduce head-on 
crashes

Photo: FHWA

Source: Thurston County, WA

Photo: FHWA



Challenges Discussed w/ Strategies
 Funding can be an issue
 Right of way availability sometimes isn’t there
Cultural – i.e. Amish, Mennonite, etc. bring different 

roadway safety needs

Photos: Brian Keierleber 



3) Minimize the Severity

 Breakaway Features
Signs and luminaire supports
Utility poles

 Barriers to shield obstacles including:
 Trees and shrubbery
Other fixed objects
Slopes



Minimize Severity

Photos: Google 
and FHWA



Breakaway

Bending or 
Yielding/soil driven

BreakawaySlip Base
Photos: FHWA



Utility Poles

 Place utilities 
underground

 Relocate 
further from 
roadway

 Decrease 
number of 
poles

Source: FHWA



Roadside Vegetation
Work with local landowners to clear roadsides



Barriers

Photos: FHWA



Safety Action Plans



HSIP
Other State 

Highway 
funds

Local funding 
sources

SAFETY ACTION PLANS

• Regional Plans • Local Plans

• Tribal Plans • Other Plans

What Are They?





Steps for Successful Implementation



Challenges and Opportunities
 Partners/Stakeholders
 Who is missing from the discussion?
 Consider who will lead each activity
 Share responsibility: no one individual or agency can do it all.
 Buy-In
 What policies/laws will affect the implementation of the LRSP?
 Consider funding opportunities
 Data limitations
 Consider priorities
 How each chosen activity will be measured and evaluated?
 Time and duration to implement



Lessons Learned/Takeaways
 Roadway departure strategies can be effective for 

distracted driver behaviors
Making small, simple solutions consistently can make 

roads safer
 Some countermeasures come with maintenance costs 

(i.e. guardrail), so strategic placement is a priority
 Iowa is a leader in crash data availability and plans

Participating states have the data, but not the level of 
access and detail Iowa does



Lessons Learned/Takeaways
 Include elected officials in drafting safety plans

Make sure the plan includes a simple summary to help 
understand the issues and vision

 Some agencies may not be interested in working with 
crash data because funds are not available to apply 
treatments 
Even with grants available, grant writing support is lacking’
Liability is a concern – if you know where the problems are 

and something happens…

 Agriculture is an underserved community and that 
opens the door to a lot of opportunities with SS4A



Questions
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