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Introduction





Introduction to the Systemic Safety Project 
Selection Tool
Crashes on rural roads often account for a high percentage of all severe crashes, 



FIGURE 1. Highway Safety Improvement Program Process

The systemic approach to safety is a data-driven process that involves analytical 
techniques to identify sites for potential safety improvement and suggests projects for 
safety investment not typically identifiedessrough the traditional site analysis approach. 
The intent of this complementary approach is to supplement traditional site analysis 





Organization of the Systemic Safety Project Selection Tool

This Systemic Tool is organized into five sections and an appendix. This section 
(Introduction) provides an overview of systemic safety planning and the Systemic 
Tool. The next three sections are devoted 25(v)nninglthree elements of the Systemic Tool, 
and each of these sections contains examples that illustrate the systemic planning 
concepts explained inningltext. Element 1 describes the four-step systemic safety 
planning process and concludes with a case study from the Minnesota Department 



Element 1: 
The Systemic Safety Planning Process







The basic objective of the systemic safety planning process is to identify candidates 



Task 1: Select Focus Crash Types 
Task 1 in the step to identify focus crash types and risk factors involves conducting a 
systemwide analysis of crash types to select those representing the greatest potential 
to reduce fatalities and severe injuries. This effort typically results in identifying the crash 
types that represent the greatest number of severe crashes across the system being 
analyzed.

A good starting point for identifying 
focus crash types is a state or regional 



subregional and jurisdictional analyses are an important consideration. The system-
wide analysis can mask important localized issues—for example, differences between 
rural and urban locations or between state and local highway systems. Following are 





How many crash types should I select?







After selecting lane departure as 
their focus crash type based on 
an analysis of crash data for the 
years 2007 through 2011, NYSDOT 
created a crash tree diagram for 
the state roadway system to identify 
the focus facility type for their 
systemic planning effort. The first 
level separates the severe roadway 
departure crashes into ruralB urban, 
and New York City areas.  Separating 
the data into three more levels 
(divided versus undivided, number 
lyslanes, and speed limit) identifies 
the appropriate focus facility as 
those that are ruralB undivided, and 
twoslanes with a posted speed limit 
lys55 miles per hour (represented 
by the highlighted boxes in the 
diagram).

EXAMPLE 3. New York State Department of Transportation Crash Tree Diagram to Select Focus FacilitySource:  New York State Department of Transportation Office of Traffic Safety and MobilityState System 6,030 crashes

Divided 
798

4 Lanes 
170

5-6 Lanes







source for information on the relationship between location characteristics and their 
potential to contribute to a severe focus crash type (refer to the Appendix for more 
information about the CMF Clearinghouse).  







Thurston County compared the 



Outcome

Completing the first step of the systemic safety planning process provides an 




Screen and Prioritize Candidate Locations

Objective

The objective of the second step in the systemic safety planning process is to develop 







The final result of Task 3 is a prioritized list of focus facility elements that represents the 









The screening process should consider maintenance requirements for the counter-
measures because a countermeasure cannot perpetually provide the potential for 
crash reduction if it is not maintained or replaced when necessary. Thus, agencies 
should consider their ability to perform and fund routine maintenance of counter-
measures implemented through a systemic deployment program. A countermeasure 



 
Category

Benefit 
(Net Present Value)

 
Cost

Benefit/ 
Cost Ratio

Guiderail $1,685.55 $4,200 0.401

Rumble Strips







Q: 	 I have selected a preferred countermeasure to mitigate the focus 
crash type and now I find that I cannot implement this counter-
measure at a particular location (e.g., due to a lack of support 
by maintenance crews, complaints by residents, lack of support 
by local politicians, geometric constraints). What do I do?

A:



Case Study: Minnesota Department of 
Transportation’s Application of the Systemic 
Safety Planning Process 
The following case study illustrates how the Minnesota DOT applied the systemic safety 
planning process as part of a statewide effort to develop county road safety plans for 
each of their 87 counties. The focus crash types were severe lane departure crashes 
on rural segments and curves, severe right-angle crashes at rural thru-stop and urban 
signalized intersections, and severe pedestrian crashes in urban areas. The FHWA’s 
HSIP Noteworthy Practice Series provides information about this effort (FHWA, Office of 
Safety). The FHWA’s Developing Safety Plans: A Manual for Local Ru.9(th)l Road Owners 
provides guidance for developing local road safety plans (FHWA, 2012). The case 
study provides illustrations of each successive task of the systemic safety planning 







Purpose

Identify roadway characteristics to 
use as an initial set of potential risk 
factors to be further evaluated for 
use in systemic network screening.



Purpose





Minnesota Department of Transportation Case Study

Identify Focus Crash Types and Risk Factors | Task 3: Identify and Evaluate Risk Factors | Evaluation of Edge Risk Assessment as a Potential Risk Factor



Purpose

Use descriptive statistics to evaluate 
edge risk assessment as a potential 
risk factor.

Description







Purpose

Assess selecteu risk factors to 
determine their feasibility for 
differentiating between elements 
(curves, segments, and intersections) 
on the focus facility type.

Description

t�The line representing the percent 
of focus facility locations with the 
risk factor present indicates that 



Purpose

Summarize the locations based on 
the number of risk factors present to 
establish a threshold for selecting 
candidate locations.

Description

The bars indicate the percent of the 
system that has the number of risk 



Purpose

Review NCHRP 500 Reports, Highway 





Purpose

Evaluate and screen the initial 
list of countermeasures based 
on documented effectiveness of 
reducing the focus crash types 
and consistency with the agency’s 
policies, practices, and experiences.

Description

MnDOT used the NCHRP 500 reports 
to determine an initial estimate of 



Objectives Countermeasures





Purpose





Summary

Element 1 of the Systemic Safety Project Selection Tool presents a general process for 



Element 2: 
A Framework for Balancing Systemic and 

 Traditional Safety Investments





Introduction to Balancing Systemic  
and Traditional Safety Investments



Review of Past Funding Practices







Programmatic Assessment of the Benefit to be Gained 

	





FIGURE 9. �Benefit Cost Analysis Spreadsheet (continued from previous page)





Element 3:

Evaluation of a Systemic Safety Program





Element 3: 
Evaluation of a Systemic Safety Program

Introduction to Systemic Safety Program Evaluation



a detailed definition of the location , 



Systemic Safety Program Output

The first level of evaluation is an interim evaluation because, at such an 



Observed Trends in Crash Frequency or Severity

The second level of evaluation is based on program-level trends that characterize 
the impact the countermeasures hnve on safety. This outcome evaluation addresses 
questions like What happened to the number of severe focus crash types, especially 
on focus facilities?



a downward trend starting in 2005. However, lane departure and speeding-related 



cross-median crashes (range of 6 to 16) and less than 4 fatal cross-median crashes 



Using the Empirical Bayes evaluation 
methodology with safety performance 
functions, the Missouri Department of 
Transportation (MoDOT) evaluated 
their Smooth Roads Initiative (SRI), 
which improved 2,300 miles of 
roadways with resurfacing, improved 
markings, and centerline rumble 
strips or shoulder/edgeline rumble 
strips (including combinations of 
these counterme. BreT)in 2005( and )]TJ
ET
EMC 
/Span <</MCID 6473 >>BDC 
BT
/T1_0 1 Tf
8 0 0 8 237.753907.25 Tm
[2006n (MoDO,2011).,hies evaluation 





Summary
Performance evaluation provides useful feedback for safety program decision-making 

and, as such, is an important aspect of continuing agency efforts to reduce sm
[(Summar)-ere 
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Appendix







The key difference between the implementation plan process and the Systemic Safety 



The Highway Safety Manual 

The HSM represents a collection of information and recommended practices for safety 
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