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Agenda

o Overview of a Comprehensive Safety Action Plan

o Overview of Systemic Safety Plan Process

o Crash Tree Overview

o Safety Emphasis Areas

o Risk Factors & Risk Assessments

o Safety Countermeasures

o Decision Trees for Selecting Countermeasures

o Safety Projects 

o Questions/Discussion

Source: https://dsmic.org/mic-planning-area/



US DOT’s Comprehensive Safety Action Plan

Comprehensive safety plans are aimed at reducing and 

eliminating serious-injury and fatal crashes affecting all 

roadway users.

The US DOT has identified eight components of a 

 Safety Action Plan:

1. Leadership Commitment and Goal Setting

2. Planning Structure

3. Safety Analysis

4. Engagement and Collaboration

5. Equity

6. Policy and Process Changes

7. Strategy and Project Selection

8. Progress and Transparency

https://www.transportation.gov/grants/ss4a/comprehensive-safety-action-plans

https://www.transportation.gov/grants/ss4a/comprehensive-safety-action-plans


MIC Safety Action Plan – 

Phase 1 Technical Advisory Committee

The MIC formed a technical advisory committee to assist in 
the completion of this phase of the Safety Action Plan. 

•  Members that represented all jurisdictions within the MIC 
study area, including municipal, state DOT, and county 
representatives. 

• Monthly progress meetings 

• Two 4-hour workshop meetings were held at critical points 
throughout the study to gather committee input.

Thank you to all who were a part of this committee. 



STEP 1: SAFETY ANALYSIS



FHWA’s Systemic Approach to Safety

Source: https://highways.dot.gov/safety/data-analysis-tools/systemic



Systemic Safety Plan Process



Overview – Collection/Research of Crash Data

o Collected High Severity (K/A/B) Crashes
o 5 Years (2017-2021)

o Only Roads on Functional System (Collectors & Arterials)

o Crashes were disaggregated by crash type, location, functional 
classification, roadway geometrics, traffic volume, and other roadway 
characteristics. 



Overview – Crash Tree: Overall 







Overview – Collection/Research of Crash Data

o Overrepresentation Analysis

o Categories highlighted in yellow indicate an 
overrepresentation of KAB crashes for that 
roadway characteristic

o Categories highlighted in red indicates an 
overrepresentation by a factor of two or more.



Overview- Collection/Research of Crash Data

Crash Rate Analysis

o Segmented all functionally classified 
roads based on substantial changes 
in roadway attributes, including AADT, 
typical section, posted speeds, 
functional classification, area type, 
and/or changes in route designation.

o Many segments had no crashes 
occur in past 5 years, including:

o 8% of arterial roadway miles
o 35% of collector roadway miles



Overview – Collection/Research of Crash Data



Safety Emphasis Areas

o 722 Intersections

o 360 miles or 270 Segments

o 250 curves

o 160 Intersections

o 93 Intersections



Systemic Safety Plan Process



Risk Factors – Safety Emphasis Area 1

Rural Two-Lane Undivided Roads, AADT <5,000 (Lane Departure Crashes)



Identification of Curves

Curve locations and curve data (radius) were estimated using aerials, with horizontal curve 

tangents and points of intersection estimated from aerial measurements. 

• 360 curves were evaluated along the 360 miles of rural undivided two-lane roads (<5,000 

AADT)

• Only curves with a radius <= 1,150-ft were included in the risk assessment (252 Total 

Curves)



Risk Factors – Safety Emphasis Area 2

Urban Side Road Stop Control Intersections (Angle Crashes)



Risk Factors – Safety Emphasis Area 3 

Signalized Intersection, Multi-Lane Arterials



Risk Factors – Safety Emphasis Area 4

Urban Intersections (Bikes & Peds)



Selection of At-Risk Locations

• Tier 1 Location: Top 5% or minimum of top 20 locations. 

• Tier 2 Locations: Evaluate next 5% (or next 20 locations) for corridor-wide

     projects and to see if the there is a good representation

     of different municipalities. 

   Evaluate locations in municipalities that are not well

    represented in the original top 5%. 



Risk Assessment 

Safety Emphasis Area 1 
  Segments

   Rural Two-Lane Undivided Roads, 

   AADT <5,000 (Lane Departure Crashes)

Tier 1 Location: 20 or 25 miles

Tier 2 Locations: 18 or 32 miles



Risk Assessment 

Safety Emphasis Area 1  
  Curves

   Rural Two-Lane Undivided Roads 

   AADT <5,000 

   (Lane Departure Crashes)

Tier 1 Location: 20

  Tier 2 Locations: 25



Risk Assessment 

Safety Emphasis Area 2

  Urban Side Road 

   Stop Control Intersections 

   (Angle Crashes)

Tier 1 Location: 22 Intersections

  Tier 2 Locations: 33 Intersections



Risk Assessment 

Safety Emphasis Area 3 
  Signalized Intersections 

   Multi-Lane Arterials

Tier 1 Location: 39 Intersections

  Tier 2 Locations: 18 Intersections



Risk Assessment 

Safety Emphasis Area 4

  Urban Intersections (Bikes & Peds)

Tier 1 Location: 61 Intersections

  Tier 2 Locations: 32 Intersections



Validating At-Risk Locations

SEA 1

Rural Two-Lane 

Roads, AADT <5,000

SEA 2 

Urban Stop Control 

Intersections

SEA 3 

Signalized 

Intersections along 

Multi-Lane Arterials

SEA 4

Urban Intersections 

(Bike/Ped)

% Locations in Tier 1 7% 12% 42% 9%

% KAB Crashes in Tier 1 15% 35% 65% 38%

% Locations in 

Tier 1 + Tier 2

14% 33% 62% 13%

% KAB Crashes in 

Tier 1 + Tier 2

27% 77% 90% 48%



Systemic Safety Plan Process



Safety Countermeasures

Sources of Safety Information

o FHWA Proven Safety Countermeasures

o WisDOT Approved Crash Modification Factors

o MnDOT District Safety Plan Updates 
“The Big Book of Ideas”

o Crash Modification Clearinghouse



Safety Countermeasures – Safety Emphasis Area 1 - Segments

  Rural Two-Lane Undivided Roads, AADT <5,000 (Lane Departure Crashes)



Safety Countermeasures – Safety Emphasis Area 1 - Curves

  Rural Two-Lane Undivided Roads, AADT <5,000 (Lane Departure Crashes)



Safety Countermeasures – Safety Emphasis Area 2

  Urban Side Road Stop Control Intersections (Angle Crashes)



Safety Countermeasures – Safety Emphasis Area 2

  Urban Side Road Stop Control Intersections (Angle Crashes)



Safety Countermeasures – Safety Emphasis Area 3 

  Signalized Intersection, Multi-Lane Arterials



Safety Countermeasures – Safety Emphasis Area 3 

  Signalized Intersection, Multi-Lane Arterials



Safety Countermeasures – Safety Emphasis Area 3 

  Signalized Intersection, Multi-Lane Arterials



Safety Countermeasures - Safety Emphasis Area 4 

  Urban Intersections (Bike & Ped Crashes)    



Safety Countermeasures - Safety Emphasis Area 4 

  Urban Intersections (Bike & Ped Crashes)    



Safety Countermeasures - Safety Emphasis Area 4 

  Urban Intersections (Bike & Ped Crashes)    



Systemic Safety Plan Process



Decision Tree



Decision Tree



Decision Tree 

Safety Emphasis Area 2
Urban Side Road Stop Control 

Intersections (Angle Crashes)



Decision Tree

Safety Emphasis Area 2
Urban Side Road Stop Control 

Intersections (Angle Crashes)



Decision Tree

Safety Emphasis Area 3 
Signalized Intersection, Multi-Lane 

Arterials



Decision Tree

Safety Emphasis Area 3 
Signalized Intersection, Multi-Lane 

Arterials



Decision Tree – 

Safety Emphasis Area 4 
Urban Intersections (Bikes & Peds)



Decision Tree

Safety Emphasis Area 4 
Urban Intersections (Bikes & Peds)



Cost Estimates – Safety Emphasis Area 1 - Segments

  Rural Two-Lane Undivided Roads, AADT <5,000 (Lane Departure Crashes)



Cost Estimates – Safety Emphasis Area 1 - Curves

  Rural Two-Lane Undivided Roads, AADT <5,000 (Lane Departure Crashes)



Cost Estimates

Safety Emphasis Area 2

 Urban Side Road 

 Stop Control Intersections 

 (Angle Crashes)



Cost Estimates

Safety Emphasis Area 3 

 Signalized Intersection, 

 Multi-Lane Arterials



Cost Estimates

Safety Emphasis Area 4
  Urban Intersections 

 (Bikes & Peds)



STEP 2: STRATEGY & 
PROJECT SELECTION



Applying Cost Estimates to Safety Projects



Risk Assessment 

Prioritization

Prioritization by Risk 

or  

Prioritization by Cost per 
Weighted Risk



Safety Projects

o Safety Emphasis Area 1 can prioritize rural segment projects based on the 
standalone risk assessment.

o Intersections from SEA’s 2-4 were combined to evaluated corridor-wide safety 
projects.



Next Steps

Complete the final Comprehensive MIC-Area Safety Action Plan 
     (SS4A grant (2025-2026)

1. Leadership Commitment and Goal Setting
2. Planning Structure
3. Safety Analysis
4. Engagement and Collaboration
5. Equity
6. Policy and Process Changes
7. Strategy and Project Selection
8. Progress and Transparency

• It will incorporate the two technical components (#3 & #7) completed by AECOM

• The 2025-2026 planning process will address at least four of the remaining six 

components (Scope of Work is currently being developed; RFP release early 2025)



Thank you.

Questions?
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