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Overview
• Roadway Departure Data Overview
• Systemic Method
• Countermeasures to address Roadway Departure
• Tribal Transportation Program Safety Fund



Reported Motor Vehicle Fatalities in Tribal Areas
3,278 FATALITIES TOTAL

Source: FARS 2010-2014
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Reported Motor Vehicle Fatalities in Tribal Areas
FARS 2010-2014

2010 2011 2012 2013 2014

63% of fatal crashes in Tribal areas involve roadway departure

3,278 FATALITIES TOTAL



Definition

Roadway Departure Crash 
A crash which occurs after 
a vehicle crosses an edge 
line or a center line, or 
otherwise leaves the 
traveled way.



Road 
Departur
e



Funding by Project Type

Data Source:  2013-2019 TTPSF Grant Awards



The Driver is weakest link in 
this system, so we must 

design around human needs.

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

Contributing Causes of Crashes
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The Safe System Approach (SSA)

 Death/serious injury is 
unacceptable.

 Humans make mistakes.
 Humans are vulnerable.
 Responsibility is shared.
 Safety is proactive.
 Redundancy is crucial.

1FHWA. 2020. The Safe System. FHWA-SA-20-015. Washington, DC: Federal Highway 
Administration. https://safety.fhwa.dot.gov/zerodeaths/docs/FHWA_SafeSystem_Brochure_V9_508_200717.pdf, last accessed November 24, 2021.

Source: FHWA(1)
.

https://safety.fhwa.dot.gov/zerodeaths/docs/FHWA_SafeSystem_Brochure_V9_508_200717.pdf


FoRRRwD Overview

• Mission - Reduce the 
potential for serious 
injury and fatal 
roadway departure 
crashes on all public 
rural roads by 
increasing the systemic 
deployment of proven 
countermeasures. 



Engineering Countermeasures



Roadway Departure Strategy

1st - Keep vehicles on the road

2nd - Reduce the potential for crashes

3rd - Minimize severity



Proven Countermeasures



Proven Countermeasures



Proven Countermeasures
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Where Do Rural Roadway Departures Occur?
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Fatal crash types are
predictable

Source: Pixabay

Fatal crash locations can be
random



Roadway Departure Data in Tribal Areas

TribalSafety.org/reports

http://www.tribalsafety.org/reports


TribalSafety.org/reports

Roadway Departure Data in Tribal Areas

http://www.tribalsafety.org/reports


TribalSafety.org/reports

Horizontal Alignment

Roadway Departure Data in Tribal Areas

http://www.tribalsafety.org/reports
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Roadway Departure Data in Tribal Areas
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TribalSafety.org/reports

Roadway Departure Data in Tribal Areas

http://www.tribalsafety.org/reports
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Fatal crash types are
predictable

Source: Pixabay

Fatal crash locations can be
random



Definitions

• Systemic – Deploying countermeasures at locations with the 
greatest risk of safety improvement

Systemic Example:
providing enhanced delineation 
on curves with radii between 500-
700 feet which were over-
represented in severe crashes



Using TTPSF to Address Roadway Departure
1. Install low-cost countermeasures on highest risk routes
2. Develop Systemic Roadway Departure Implementation Plan



Source: Sisseton Wahpeton Oyate

Systemic Roadway Departure Countermeasures 
Category

• Strategically address Roadway Departure which is involved in 2 
out of every 3 fatal crashes in Tribal areas

• 25% funding goal (about $5-million/year)
• Reduced application burden
• Only specific countermeasures eligible
• Can still submit multiple applications



Application Form
Required Data

Additional Risk Data

Countermeasures



Systemic Roadway Departure Countermeasures Category

Eligible Improvements
Curve Warning Signs
Delineators
New Center/Edge 
Striping
Edge Rumbles
Center Rumbles
Clear Zones

Native Village of Minto

Navajo Nation

Lake Traverse Reservation, SD

Ohkay OwingehCoeur d'Alene Tribe





Source: Sisseton Wahpeton Oyate

Systemic Roadway Departure Countermeasures



Partnering to Reduce Roadway Departures

Todd Mulvey, P.E.
Roads Program Manager

Forest County Potawatomi Community





FCPC Lands in Forest County, WI



Transportation 
Partners
• Federal

• USDOT
• FHWA
• BIA
• USDA Forest Service

• State
• Wisconsin 

Department of 
Transportation

• Local
• Forest County
• Town of Lincoln
• Town of Wabeno



Transportation Partnership Projects & Agreements
• FHWA

• Tribal Transportation Program (TTP)

• Bureau of Indian Affairs (BIA)
• Road Maintenance Funding

• USDA Forest Service
• Co-operative Roads Agreement
• Mineral Use Permits

• WisDOT
• Torpee Creek crossing at STH 32
• US 8 Pathway to Wellness
• US 8 Intersection Safety Improvements
• Partnership Agreement with 11 Tribes, WisDOT, BIA, and FHWA
• US 8 and STH 32 Corridors Safety MOU

• Forest County
• North Branch Oconto River bridge at County C
• County Highways H, C, and W Roadway Departure Reductions
• Annual Service Agreement – Crack Sealing, Roadside Cutting, Paving
• Materials Source – Salt, Salt Sand, Brine, Gravel, Cold Patch

• Town of Lincoln
• Town road paving projects
• Young’s Lane intersection safety
• Road Maintenance MOU

• Town of Wabeno
• Rummels Road Reconditioning
• North Branch Oconto River bridges at Soper Street & Cavour Ave
• Road Maintenance MOU



County H
• Road info

• 12.2 miles
• 2 – 11’ Asphalt Lanes
• Gravel Shoulders
• 45 mph
• Horizontal Curves at 45mph 

minimum radius
• Centerline and Edgeline Paint

• Countermeasures Implemented
• Chevron Signs
• Advanced Curve Signs
• 4” Centerline Epoxy
• 4” Edgeline Epoxy

• Other Countermeasures Considered
• Paved Shoulders
• Shoulder rumble strips
• Centerline rumble strips
• Safety Edge

• Project Completed in 2021
• Tribal Transportation Program 

Safety Fund (FY19)
• Forest County provided labor and 

equipment for sign installation
• Pavement Marking was 

competitively bid



County H

BEFORE->

<-AFTER



County C
• Road info

• 11.3 miles
• 2 – 11’ Asphalt Lanes
• Gravel Shoulders
• 45 mph
• Horizontal Curves at 45mph 

minimum radius
• Centerline Epoxy
• Edgeline Paint

• Countermeasures Proposed
• Chevron Signs
• Night Arrow Signs
• Advanced Curve Signs
• 4” Edgeline Epoxy

• Other Countermeasures Considered
• Paved Shoulders
• Shoulder rumble strips
• Centerline rumble strips
• Safety Edge

• Project Scheduled for 2023
• Tribal Transportation Program 

Safety Fund (FY21)
• Forest County to provide labor & 

equipment for sign installation
• Pavement Marking will be 

competitively bid



County C



County W
• Road info

• 14.3 miles
• 2 – 11’ Asphalt Lanes
• Gravel and Paved Shoulders
• 45 mph
• Some Segments with Epoxy 

Markings
• Most Segments with Paint 

Markings

• Countermeasures being Considered
• Chevron Signs
• Night Arrow Signs
• Advanced Curve Signs
• 4” Centerline & Edgeline Epoxy
• Roadside improvements
• Paved Shoulders
• Shoulder rumble strips
• Centerline rumble strips
• Safety Edge

• Project Pending Funding
• Tribal Transportation Program 

Safety Fund (FY22)
• Forest County to provide labor & 

equipment for sign installation
• Pavement Marking will be 

competitively bid



County W



Questions?

todd.mulvey@fcp-nsn.gov



Using TTPSF to Address Roadway Departure
1. Install low-cost countermeasures on highest risk routes
2. Develop Systemic Roadway Departure Implementation Plan



Safety Studies can supplement safety plans
Road Safety Audits

Roadway Departure Implementation Plan

Other Studies

Infrastructure Improvement

Behavioral Programs

Policies



Systemic Safety Planning Process

Step 1 Identify Focus Crash Types & Risk Factors

Step 2 Screen & Prioritize Candidate Locations

Step 3 Select Countermeasures

Step 4 Prioritize Projects

https://safety.fhwa.dot.gov/systemic/fhwasa13019/sspst.pdf

TTPSF can fund Systemic Roadway Departure Implementation Planning 

https://safety.fhwa.dot.gov/systemic/fhwasa13019/sspst.pdf


Systemic Method

https://safety.fhwa.dot.gov/systemic/

https://safety.fhwa.dot.gov/systemic/


https://www.youtube.com/embed/WfdBrrl0WwU?start=94

Video:
Systemic Approach to Roadway Departure

https://www.youtube.com/embed/WfdBrrl0WwU?start=94


Roadside Inventory

Inventory of roadside objects can help 
agencies plan safety improvements 

N32



Questions?

Adam Larsen
Safety Engineer
Office of Tribal Transportation
Federal Highway Administration
360-619-2601
Adam.Larsen@dot.gov

Todd Mulvey
Roads Program Manager
Forest County Potawatomi 
todd.mulvey@fcp-nsn.gov



Resources

Roadway Departure Webinar Recordings
Summer 2020 

www.TribalSafety.org/Roadway-Departure

1. Intro to Roadway Departure 
2. Keeping Drivers in their Lane 
3. When Vehicles Leave the Road

http://www.tribalsafety.org/Roadway-Departure


Resources

FHWA Focus on Reducing Rural Roadway 
Departures (FoRRRwD) Initiative

https://safety.fhwa.dot.gov/FoRRRwD/

https://safety.fhwa.dot.gov/FoRRRwD/


Resources

More information about risk in 
horizontal curves can be found in 
the FHWA publication Low-Cost 
Treatments for Horizontal Curves, 
2016, Report # FHWA-SA-15-084



FHWA 
Focused 
Approach to 
Safety



Transportation Safety 
Funding Opportunities
• State-managed

• Highway Safety Improvement Program
• Transportation Alternatives
• Safe Routes to School
• Highway-Rail Grade Crossing Program

• Federal Discretionary Grants
• Tribal Transportation Program Safety Fund
• Safe Streets and Roads for All
• Rural Surface Transportation Grants
• Wildlife Crossing Pilot Program
• BIA Indian Highway Safety Program

https://highways.dot.gov/federal-lands/programs-tribal

www.TribalSafety.org/Funding

https://highways.dot.gov/federal-lands/programs-tribal
http://www.tribalsafety.org/Funding




Questions?

Adam Larsen
Safety Engineer
Office of Tribal Transportation
Federal Highway Administration
360-619-2601
Adam.Larsen@dot.gov

Todd Mulvey
Roads Program Manager
Forest County Potawatomi 
todd.mulvey@fcp-nsn.gov





Source: Forest County Potawatomi Community





Additional Risk Considerations – Visual Trap

• Visual trap - Visual cues that contradict the roadway alignment such as a fence, tree 
clearing, another roadway, or power poles may cause a driver to assume that the 
road continues straight when there is actually a horizontal curve.



Additional 
Risk Considerations

Distance from other 
horizontal curves - Drivers 
may be surprised by the 
first horizontal curve after a 
long stretch of roadway 
with little or no curvature.



Additional Risk Considerations
• Superelevation issues - Engineered horizontal curves will often be 

superelevated (or banked) with a slope that helps guide vehicles 
through the curve at the highest safe speed without loss of control. 
Some roads have been built without proper engineering and others 
have deteriorated over time resulting in superelevation that is less 
than desirable or even reversed.

Section a-a



Additional Risk Considerations
• Edge drop-off – Tire wear or erosion of aggregate/dirt shoulders can 

expose a vertical pavement edge. Such conditions can contribute to 
drivers over-correcting after leaving the roadway. Edge drop-off can 
be described by an average measurement in inches.



Questions?

Adam Larsen
Safety Engineer
Office of Tribal Transportation
Federal Highway Administration
360-619-2601
Adam.Larsen@dot.gov

Todd Mulvey
Roads Program Manager
Forest County Potawatomi 
todd.mulvey@fcp-nsn.gov



Systemic Roadway Departure Countermeasures Category

Eligible Improvements
Curve Warning Signs
Delineators
New Center/Edge 
Striping
Edge Rumbles
Center Rumbles
Clear Zones

Native Village of Minto

Navajo Nation

Lake Traverse Reservation, SD

Ohkay OwingehCoeur d'Alene Tribe



Horizontal Alignment Warning Signs
• Horizontal alignment warning signs required, recommended, or optional

by Table 2C-5 of the Manual on Uniform Traffic Control Devices (MUTCD);

Coeur d’Alene Tribe

Chevron Signs
25%

Reduction in nighttime crashes
16%

Reduction in non-intersection
fatal and injury crashes



Delineators

Delineators in curves and/or tangents as described in Chapter 3F of the MUTCD;

Native Village of Minto

Crash Reduction
Installing post mounted delineators

20-30%



Guardrail Delineators

Source: FHWASource: FHWA Source: Thurston County, WA



Striping
Upgrade or first installation, including design, of center line and edge line markings:

• up to 300 feet approaching and through a horizontal curve;
• on tangent sections of roadway;

Photo: La Jolla Band of Luiseno Indians

Crash Reduction
Adding edge and center line marking, 24%
Wider edge lines, 22%



Rumble Strips

Sisseton Wahpeton Oyate



Clear Zone Widening

• Mitigation of roadside hazards to establish or widen clear zones 
• Includes clearing and grubbing, removal of fixed objects, and replacement with crashworthy 

devices

Salt River Pima–Maricopa Indian Community Muckleshoot Indian Tribe Ohkay Owingeh



Roadway Departure ExampleBEFORE

AFTER

Source: Forest County Potawatomi Community



Infrastructure Improvement Category

Other
Roadway Departure 

Strategies

Guardrail New/Upgrades
Widen Shoulders
Pave Shoulders
Safety Edge
Reconstruction
Side Slope Grading
High Friction Surface

FHWA



Shoulder Widening

Adapted from the 
AASHTO Highway Safety 
Manual (HSM) for 2 lane 
rural roads with no 
existing shoulder. 

FHWA

FHWA



What Makes Up a High Friction Surface 
Treatment? 

The Polymer Resin Binder
Three Types which are all 
proprietary blends

• Epoxy
• Polyester
• Acrylic

The Aggregate
One Type 

• Calcined Bauxite

Source: FHWA



Why Use High Friction Surface Treatment ?
• Resists polishing compared to 

other aggregates
• High quality binders improve 

aggregate retention

Source: FHWA
Source: PennDOT



Pavement Edge Dropoff

FHWA

FHWA

https://www.youtube.com/watch?v=a1PjxqOtwNI

• Pavement edge drop-offs:
- following resurfacing
- settling or erosion
- tire wear

https://www.youtube.com/watch?v=a1PjxqOtwNI


• Consolidating the pavement edge into 30°
shape during paving to provide stability for 
vehicles recovering from a roadway departure

• Implement as a standard  practice for paving 
and resurfacing projects

SafetyEdgeSM

https://safety.fhwa.dot.gov/safetyEdge/fhwasa17044/fhwasa17044.pdf



Flatten Non-Traversable Slopes

FHWA



Guardrail / Barrier

Source: FHWASource: FHWA Source: Thurston County, WA



Questions?

Adam Larsen
Safety Engineer
Office of Tribal Transportation
Federal Highway Administration
360-619-2601
Adam.Larsen@dot.gov

Todd Mulvey
Roads Program Manager
Forest County Potawatomi 
todd.mulvey@fcp-nsn.gov
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