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HSM Part C, Chapters 10, 11, and 12 describe predictive methods for three broad facility types:
- Rural Two-Lane, Two -Way Roads
- Rural Multilane Highways
- Urban and Suburban Arterials

Within these facility types are several site types that further define project locations. These include diverse types of 
intersections and segments within the overall facility.

The following facility/site types were selected for the examples in this section:

Segment Examples
- Rural two-lane, two-way roadway
- Rural four-lane divided
- Urban Four-lane divided arterial

Intersection Examples
- Rural two-lane, two-way roadway, Four-leg intersection with minor-road stop control
- Rural multilane highway, Unsignalized four-leg (Stop control on minor-road approaches)
- Rural multilane highway, Signalized four-leg
- Urban arterial, Signalized four-leg intersection

Table 1 is an outline of the examples presented in full detail in this chapter. This table discusses the HSM Facility Type 
assumed for each example and describes where in the overall SMCP this example starts and ends. Refer to FDM 11-
38-4.5 for definitions related to the safety analysis methods.

Table 1: Outline of Examples

Ex. # Example of HSM Facility Type Notes Example 
Start

Example 
End

1 System Screen
Segment:

Rural two-lane, two-way 
roadway

No Flags System 
Screen SCD

2 System Screen Yes Flags System 
Screen

Prior to 
Crash 
Vetting

3 Crash Vetting – 
Sites of Promise

Crashes remain after 
vetting (some vetted out)

Continue 
Example #2

Prior to 
CGA 

Process

4 CGA Process

Intersection:
Rural two-lane, two-way 

roadway, Four-leg 
intersection with minor-

road stop control

No crashes remain after 
CGA Process

Continue 
Example #3 SCD

5 CGA Process

Intersection:

Rural two-lane, two way 
roadway, Four-leg 

intersection with minor-
road stop control

Crashes remain after CGA 
Process

System 
Screen SCD

6 Safety Mitigation 
Process

Segment:

Bridge on rural segment 
(bridge hits)

Method 1:

Overheight Vehicle 
Detection

Potential 
Mitigation 
Alternative 

(Safety 
Certification 
Worksheet)

SCD
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Ex. # Example of HSM Facility Type Notes Example 
Start

Example 
End

7 Safety Mitigation 
Process

Intersection:
Rural two-lane, two-way 

roadway, Four-leg 
intersection with minor-

road stop control

Method 2A:

Proposed Four-leg 
signalized intersection

Potential 
Mitigation 
Alternative 

(Safety 
Certification 
Worksheet)

SCD

8 Safety Mitigation 
Process

Segment:

Urban four-lane undivided 
arterial

Method 2A:

Proposed conversion to 
three-lane arterial including 

a center TWLTL

Potential 
Mitigation 
Alternative 

(Safety 
Certification 
Worksheet)

SCD

9 Safety Mitigation 
Process

Segment:

Rural two-lane, two-way

Method 2B:

Proposed conversion to 
rural 4-lane divided with 
shoulder rumble strips

Potential 
Mitigation 
Alternative 

(Safety 
Certification 
Worksheet)

SCD

10 Safety Mitigation 
Process

Intersection:

Urban arterial, Signalized 
four-leg intersection 

Method 2B:

Proposed Urban 
roundabout

Potential 
Mitigation 
Alternative 

(Safety 
Certification 
Worksheet)

SCD

11 Safety Mitigation 
Process

Segment:

Rural two-lane, two-way

Method 3A: 

Increase horizontal curve 
radius and widen paved 

shoulder from 3’ to 5’

Potential 
Mitigation 
Alternative 

(Safety 
Certification 
Worksheet)

SCD

12 Safety Mitigation 
Process

Segment:

Rural two-lane, two-way

Method 3A:

Propose decreasing lane 
width from 12’ to 11’ and 
widen paved shoulders 

from 3’ to 5’

Potential 
Mitigation 
Alternative 

(Safety 
Certification 
Worksheet)

SCD

13 Safety Mitigation 
Process

Intersection:

Urban arterial, Signalized 
four-leg intersection

Method 3B:

Proposed signalized four-
leg intersection with offset 

left-turn lanes

Potential 
Mitigation 
Alternative 

(Safety 
Certification 
Worksheet)

SCD

Fully completed examples can be referenced online at:

https://wisconsindot.gov/Pages/doing-bus/local-gov/traffic-ops/manuals-and-standards/manuals.aspx

https://wisconsindot.gov/Pages/doing-bus/local-gov/traffic-ops/manuals-and-standards/manuals.aspx
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Example 1:  
 
This project is a 12.3-mile rural mill and overlay project.  The project has no safety flags.  This example 
demonstrates how to complete the Safety Certification Process with if a project has no safety flags. 
 

Project Description: 

 Rural 
 2-lanes (bi-directional) 
 2017 AADT: 

o West end of project: 5,500 
o East end of project: 4,100 

 Lane Width:11’ 
 Shoulder Width: 3’ Paved, 3’ Unpaved 

Existing Crashes: 

 Five years of crash data are available (2013-2017) with no geometric or traffic control changes during 
that period. 

Example Steps: 

1. This example begins at project scoping.  The first step of the process is to identify your Sites of Promise.  
Refer to Figure 1 for a process flowchart.
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Figure 1 Flow Chart to Illustrate the Process

The Safety Certification 
Process begins at the System 
Screening-Sites of Promise 
step 
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2. The process for locating your Sites of Promise begins with the Meta-Manager Safety Analysis Module 
database for your project.  Refer to Figure 2 through Figure 4 for screenshots of the Meta-Manager 
database tabs and the necessary process steps to locate and filter the data for your Sites of Promise. 

 

Figure 2 Meta-Manager Safety Analysis Module Spreadsheet Useful Tabs 

 

Figure 3 Meta-Manager Safety Tab with Project Location Identified 

Locate the following tabs 
within the Meta-Manager 

 Safety 
 Safety_Spot_Data 
 Crashes 
 Crash_Details 

Within the Safety tab, locate 
the begin/end points of your 
project corridor.  
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Figure 4 Meta-Manager Safety_Spot_data Tab Filtered for Flags 

All values in the RATEFLAG, MMGR_KAB_CRSH_RT_FL, INTERSECTION CRASH RATE FLAG, and 
INTERSECTION KAB CRASH RATE FLAG columns are below 1.0, which means there are no safety flags. 
Therefore, no further safety evaluation is required.  The last step of the process is to document the results in the 
Safety Certification Document, which is completed and shown in the attachments that follow. 

Within the Safety_Spot_Data 
tab, locate your project limits 
using the PDP_ID numbers to 
match those you established 
in the previous step. 
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Safety Certification Document
Project ID XXXX-XX-XX

1. Did the project have Meta-Manager Safety Flags? Yes ☐ No ☒

Comments: No, this project has no crash flags.

2. Did relevant crashes remain after initial Crash Vetting Process? Yes ☐ No ☐

Comments: N/A.  No crash flags exist and therefore this step of the process was not completed. 

3. Are safety improvements needed to address concerns after the CGA Process? Yes ☐ No ☐

Comments: N/A

4. Were safety mitigation alternatives analyzed in this project? Yes ☐ No ☐

4.1. Provide narrative of existing geometric conditions

N/A

4.2. Provide narrative of crash history that was used to begin the SMCP

N/A

4.3. Provide narrative of safety mitigation alternatives analyzed in SMCP

N/A

4.4. Analysis Results

The table below summarizes alternative crash forecasts, cost, and benefit/cost ratio for the total project.

Total Project Analysis Base Alt. A Alt. B Alt. C Add 
columns

Name
Analysis Method
Fatal & Injury
Property Damage
Total
Cost
B/C

4.5. Provide narrative of reasonable and acceptable safety mitigation alternatives for consideration in the 
project improvement process

N/A

5. Approval

 

Region Planning Chief Date

ATTACHMENTS 
A. Project Location/Overview Map
B. Meta-Manager Safety Worksheet for Project Corridor
C. Sites of Promise Documentation

a. Tabular data of safety flags (demonstrates NO flags in this example)
b. Meta-Manager file (XLS)
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Examples 2-4:  

This project is a 12.2-mile rural mill and overlay project. Segments and intersections were flagged for safety 
concerns.  This series of examples (#2 through 4) demonstrates how to complete the Safety Certification 
Process through the Sites of Promise, Crash Vetting, and Contributing Geometric Analysis processes.   

Project Description: 

 Rural 
 2-lanes (bi-directional) 
 2017 AADT: 

o West end of project: 2,400 
o East end of project:  1,600 

 Lane Width: 12’ 
 Shoulder Width: 3’ Paved, 3’ Unpaved 

Existing Crashes: 

 Five years of crash data are available (2013-2017) with no geometric or traffic control changes during 
that period. 

 

Example 2 Steps: 

1. This example begins at project scoping.  The first step of the process is to identify your Sites of Promise.  
Refer to Figure 1 for a process flowchart. 
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Figure 1 Flow Chart to Illustrate the Process 

The Safety Certification 
Process begins at the System 
Screening-Sites of Promise 
step 
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2. The process for locating your Sites of Promise begins with the Meta-Manager Safety Analysis Module 
database for your project.  Refer to Figure 2 through Figure 7 for screenshots of the Meta-Manager 
database tabs and the necessary process steps to locate and filter the data for your Sites of Promise. 

 

Figure 2 Meta-Manager Safety Analysis Module Spreadsheet Useful Tabs 

 

Figure 3 Meta-Manager Safety Tab with Project Location Identified 

Locate the following tabs 
within the Meta-Manager 

 Safety 

 Safety_Spot_Data 

 Crashes 

 Crash_Details 

Within the Safety tab, locate 
the begin/end points of your 

project corridor.   
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Figure 4 Meta-Manager Safety Tab Filtered for Flags 

 

Figure 5 Meta-Manager Safety_Spot_Data Tab Filtered for Flags 

Within the Safety_Spot_Data 
tab, sort your data to only 

show the applicable PDP_ID 
rows.  You should hide 

columns that are not useful in 
the process. 

Within the Safety tab, your final filter should only show 
PDP_ID rows that have an applicable crash flag. The 

crash rate flags used in the safety process are the 
RATEFLAG and MMGR_KAB_CRSH_RT_FL. These are 

considered “flags” when the value is greater than 1.0. 

 

These remaining PDP_IDs are your Sites of Promise and 
go to the Crash Vetting step. 
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Figure 6 Meta-Manager Safety_Spot_Data Tab Showing Final Sites of Promise 

Within the Safety_Spot_Data tab, your final filter should only show PDP_ID rows that 
have an applicable crash flag.  The crash rate flags used in the safety process are the 

INTERSECTION CRASH RATE FLAG and INTERSECTION KAB CRASH RATE 
FLAG. These are considered “flags” when the value is greater than 1.0. 

These remaining PDP_IDs are your Sites of Promise and go to the Crash Vetting 
step.  
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Figure 7 Meta-Manager Crashes Tab 

Several values in the RATEFLAG, MMGR_KAB_CRSH_RT_FL, INTERSECTION CRASH RATE FLAG, and 
INTERSECTION KAB CRASH RATE FLAG columns are above 1.0, which means there are safety flags. This 
indicates further safety evaluation is required.   

 

Example 3 Steps: 

3. The next step in the process is Crash Vetting.  Example 3 begins where Example 2 left off.  Refer to 
Figure 8 for a process flowchart. 

Within the Crashes tab, filter 
the data so only the remaining 
Sites of Promise PDP_IDs are 
shown.  This list of crashes is 
the starting point for the Crash 

Vetting step. 

You can use the Crash_Details 
tab to get the same data, just 

organized in a different manner. 
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Figure 8 Flow Chart to Illustrate the Process

Sites of Promise are taken 
through the Crash Vetting 
process to determine relevant 
crash history to evaluate 
further. 
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4. The process for vetting the crashes requires obtaining the crash data spreadsheet and crash reports 
from the WisTransPortal Crash Report Retrieval Facility. Enter all accident numbers (ACCDNMBR) into 
the Crash Reports Retrieval Facility and both the crash data spreadsheet and crash reports can be 
downloaded (Refer to Figure 9).  Refer to Figure 10 through Figure 13 for screenshots of the 
WisTransPortal crash data, crash diagrams, and the necessary process steps to vet your crash records. 

 

Figure 9 WisTransPortal Crash Reports Retrieval Facility Page 
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Figure 10 WisTransPortal Data for Crash Records Affiliated with your Sites of Promise 

 

Figure 11 WisTransPortal Crash Records with Vetting Comments 

 

Retrieve crash records for all 
crashes affiliated with your 

Sites of Promise.  This 
spreadsheet contains details 
for all crashes and must be 
vetted.  The first step is to 

isolate the important columns 
for this vetting. 

Add a column with “vetted comments” 
that identifies factors that contributed to 

each crash (vehicle, roadway, and human 
factors).  This aids in identifying trends 
that cannot be treated with engineering 

countermeasures. 
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Figure 12 Sample Crash Report Diagrams to Help with Vetting 

 

 

 

Crash reports (samples 
shown here are crash 
diagrams from two crash 
reports) are individually 
reviewed to determine the 
contributing factors 
associated with the crash. 
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Figure 13 Ultimate List of Relevant Crashes to Evaluate further in the CGA Process 

Crashes that remain after the vetting process should progress into the Contributing Geometric Analysis process.   

 

Example 4 Steps: 

5. The next step in the process is the Contributing Geometric Analysis.  Example 4 begins where 
Example 3 left off.  Refer to Figure 14 for a process flowchart. 

Crashes identified to have factors that 
may be mitigated with engineering 

countermeasures.  The remaining crash 
records will be further analyzed later in the 

CGA process.
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Figure 14 Flow Chart to Illustrate the Process

If crashes remain after the 
vetting step, we move to the 
CGA process to determine if 
geometric features may have 
contributed to the crash 
history. 
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6. The CGA process determines if geometric features contributed to the crash history.  This and the previous two steps (Sites of Promise and Crash Vetting) are all documented in the Safety Certification Worksheet.  This single worksheet 
summarizes these three process steps and lists the recommended mitigations to carry forward into the Safety Mitigation Process. Figure 15 is a completed worksheet for this example. Refer to Figure 16, Figure 17, and Figure 18 for individual 
sections of this worksheet and more details on their completion. 

 

Figure 15 Safety Certification Worksheet 



FDM 11-38 Examples 

  Page 14 

System screening – Sites of Promise is the section of the worksheet that summarizes the safety flags for the 
project.  The inputs come directly from the Safety tab and Spot_Safety_Data tabs in the Meta-Manager 
database. 

 

Figure 16 System Screening – Sites of Promise 
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Crash Vetting – Sites of Promise is the section of the worksheet that summarizes the reasons that crash 
history was either eliminated from further evaluation or should carry forward into the next evaluation. The 
analyst should provide greater detail as to why crashes were removed or remain such as vehicle, roadway, 
and/or human factors.  In addition, crash trends identified by the analyst should be provided here.  See 
Figure 17 for this portion of the overall worksheet. 

 

Figure 17 Crash Vetting – Sites of Promise 
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The Contributing Geometric Analysis is the section of the worksheet that summarizes the possible connection 
that exists between crash history and geometric features.  Significant engineering judgment is required to 
determine these interactions and the thought process is documented in this part of the worksheet.  The analyst 
will also document the possible mitigations that should be evaluated in the next step of the overall Safety 
Mitigation Process. See Figure 18 for this portion of the overall worksheet. 

 

Figure 18 Contributing Geometric Analysis 

The Contributing Geometric Analysis indicates no geometric features contributed to the crash history and 
therefore the process ends without going through the Safety Mitigation Process.  The last step of the process is 
to document the results in the Safety Certification Document which is included in the attachments that follow. 
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Safety Certification Document
Project ID XXXX-XX-XX

1. Did the project have Meta-Manager Safety Flags? Yes ☒ No ☐

Comments: Yes, 5 of 10 project PDP segments have crash flags.  4 of those have intersection/spot flags.

2. Did relevant crashes remain after initial Crash Vetting Process? Yes ☒ No ☐

Comments: Yes, the crashes vetted out for removal have no engineering countermeasures. The remaining 
crashes will be further analyzed in the CGA process.   

3. Are safety improvements needed to address concerns after the CGA Process? Yes ☐ No ☒

Comments: 6 crashes remained after vetting that but none of these crashes were related to a geometric feature.

4. Were safety mitigation alternatives analyzed in this project? Yes ☐ No ☐

4.1. Provide narrative of existing geometric conditions

This project is a 12.2-mile rural mill and overlay project. Segments and intersections were flagged for safety 
concerns.  

4.2. Provide narrative of crash history that was used to begin the SMCP

N/A.  This example ends prior to the mitigation process. 

4.3. Provide narrative of safety mitigation alternatives analyzed in SMCP

N/A

4.4. Analysis Results

The table below summarizes alternative crash forecasts, cost, and benefit/cost ratio for the total project.

Total Project Analysis Base Alt. A Alt. B Alt. C Add 
columns

Name
Analysis Method
Fatal & Injury
Property Damage
Total
Cost
B/C

4.5. Provide narrative of reasonable and acceptable safety mitigation alternatives for consideration in the 
project improvement process

N/A
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5. Approval

 

Region Planning Chief Date

ATTACHMENTS 
A. Project Location/Overview Map
B. Meta-Manager Safety Worksheet for Project Corridor
C. Sites of Promise Documentation

a. Tabular data of safety flags
b. Meta-Manager file (XLS)

D. Crash Vetting Documentation
a. Relevant Crash Reports
b. WIS Trans Portal Data (XLS)

E. Safety Certification Worksheet
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FDM 11‐38 Attachment 4.1 Safety Certification Worksheet

Examples 2‐4

Crash Vetting - Sites of Promise
See FDM 11-38-4.3 for guidance See FDM 11-38  Attachment 4.2 for guidance See FDM 11-38  Attachment 4.3 for guidance

PDP ID From RP RP Description To RP Length
(PDP_Mile)

Crash Rate Flag
(RATEFLAG)

(Insert value if ≥ 1.0)

KAB Crash Rate Flag
(MMGR_KAB_CRSH_RT)

(Insert value if ≥ 1.00

Intersection Crash 
Rate Flag

(MM Database Name)

(Insert value if ≥ 1.0)

Intersection KAB 
Crash Rate Flag
(MM Database Name)

(Insert value if ≥ 1.0)

Summarize the contributing factors for ALL crashes in the 
flagged segment or intersection. 

Which geometric features contribute to the type 
and severity of the crashes?

Possible Countermeasures for 
Safety Mitigation Process

19564 161E001H000 161E003M000 1.5 2.34 1.42

2 of 2 crashes were removed because no engineering countermeasures 
exist. These involved inattentive driving and driving too fast for conditions.

No crash patterns evident.

N/A

19565 161E003M000 CTH SS 161E006M000 1.64 1.17 1.42

10 of 10 crashes were removed because no engineering countermeasures 
exist. These involved inattentive driving, inclement weather conditions, and 
driving too fast for conditions.

No crash patterns evident.

N/A

19566 161E006M000 CTH Q 161E008 000 1 1.13 2.12 1.29

8 of 22 crashes were removed because no engineering countermeasures 
exist.  These involved inattentive driving and inclement weather conditions.  
14 crashes should be further evaluated.

The remaining 14 crashes were part of two overall crash patterns.  Crash 
patterns were left turn crashes from both the minor road and the major road.

Although remaining crashes involve left turn crashes, no 
obvious link exists between the crashes and specific 
geometric features.

19567 161E008 000 CTH A 161E010 000 1.5 1.7

10 of 10 crashes were removed because no engineering countermeasures 
exist. These involved inattentive driving, inclement weather conditions, and 
driving too fast for conditions.

No crash patterns evident.

N/A

19568 161E010 000 CTH T 161E011 000 0.98 N/A N/A
19569 161E011 000 OLSON RD 161E011 104 1.04 N/A N/A
19570 161E011 104 161E011 215 1.11 N/A N/A
19571 161E011 215 TORGERSON RD 161E015 000 1.34 N/A N/A

19572 161E015 000 ROSHOLT RD 161E015 088 0.88 1.32

10 of 10 crashes were removed because no engineering countermeasures 
exist. These involved inattentive driving, inclement weather conditions, and 
driving too fast for conditions.

No crash patterns evident.

N/A

19573 161E015 088 161E018 000 1.32 N/A N/A

See FDM 11-38-4.2 for guidance

Date of Analysis: Project Description:

System Screening - Sites of Promise Contributing Geometric Analysis

Safety Certification Worksheet
Worksheet ID: Highway:

Design ID: Project Title:

11‐38 Attach 4.1 Safety Certification Worksheet Example 4.xlsx

Attach 4.1 SCW Example 4

Attachment 4.1

Safety Certification Worksheet Page 1
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Example 5:  

This project is a 5.7-mile rural mill and overlay project.  One rural intersection was flagged for safety concerns.  
This example demonstrates how to complete the Safety Certification Process through the Contributing 
Geometric Analysis process.  This example ends after the CGA is completed and does not continue 
through the mitigation process. 

 

Project Description: 

 Rural 
 2-lanes (bi-directional) 
 AADT Major: 

o 2017: 13,000 
o 2040: 16,000 

 AADT Minor: 
o 2017: 1,350 
o 2040: 1,500 

 Lane Width:12’ 
 Shoulder Width: 3’ paved, 6’ total 
 Right-turn lanes on major approaches at intersections 
 No skew angles at intersections 
 Base Construction Cost for the overall mill and overlay project: $2,830,000 

Existing Crashes: 

 Five years of crash data are available (2013-2017) with no geometric or traffic control changes during 
that period. 

Example Steps: 

1. This example begins at project scoping.  The first step of the process is to recognize your Sites of 
Promise.  Refer to Figure 1 for a process flowchart. 
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Figure 1 Flow Chart to Illustrate the Process 

The Safety Certification 
Process begins at the 
System Screening-Sites 
of Promise step 
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2. The process for locating your Sites of Promise begins with the Meta-Manager Safety Analysis Module 
database for your project.  Refer to Figure 2 through Figure 8 for screenshots of the Meta-Manager 
database tabs and the necessary process steps to locate and filter the data for your Sites of Promise. 

 

Figure 2 Meta-Manager Safety Analysis Module Spreadsheet Useful Tabs 

 

Figure 3 Meta-Manager Safety Tab with Project Location Identified 

 

Locate the following tabs 
within the Meta-Manager 

 Safety 

 Safety_Spot_Data 

 Crashes 

 Crash_Details 

Within the Safety tab, locate 
the begin/end points of your 

project corridor.  

Crash_Details

Crash_Details 
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Figure 4 Meta-Manager Safety Tab Filtered for Flags 

 

 

Figure 5 Meta-Manager Safety_Spot_Data Tab 

Within the Safety_Spot_Data 
tab, locate your project limits 

using the PDP_ID numbers to 
match those you established 

in the previous step. 

Within the Safety tab, your final filter should only show 
PDP_ID rows that have an applicable crash flag. The 

crash rate flags used in the safety process are the 
RATEFLAG and MMGR_KAB_CRSH_RT_FL. These are 

considered “flags” when the value is greater than 1.0. 

 

These remaining PDP_IDs are your Sites of Promise and 
go to the Crash Vetting step. 

Crash_Details

Crash_Details
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Figure 6 Meta-Manager Safety_Spot_Data Tab Filtered for Flags 

 

 

Figure 7 Meta-Manager Safety_Spot_Data Tab Showing Final Sites of Promise 

Within the Safety_Spot_Data 
tab, sort your data to only 

show the applicable PDP_ID 
rows.  You should hide 

columns that are not useful in 
the process. 

Within the Safety_Spot_Data tab, your final filter should only show PDP_ID rows that 
have an applicable crash flag.  The crash rate flags used in the safety process are the 

INTERSECTION CRASH RATE FLAG and INTERSECTION KAB CRASH RATE 
FLAG. These are considered “flags” when the value is greater than 1.0. 

These remaining PDP_IDs are your Sites of Promise and go to the Crash Vetting 
step.  

Crash_Details
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Figure 8 Meta-Manager Crashes Tab 

 

Within the Crashes tab, filter 
the data so only the remaining 
Sites of Promise PDP_IDs are 
shown.  This list of crashes is 
the starting point for the Crash 

Vetting step. 

You can use the Crash_Details 
tab to get the same data, just 

organized in a different manner. 

Crash_Details
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Figure 9 Flow Chart to Illustrate the Process 

Sites of Promise are then 
taken through the Crash 
Vetting process to determine 
relevant crash history to 
evaluate further. 
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3. The process for vetting the crashes requires obtaining the crash data spreadsheet and crash reports 
from the WisTransPortal Crash Report Retrieval Facility. Enter all ACCDNMBRs into the Crash Reports 
Retrieval Facility and both the crash data spreadsheet and crash reports can be downloaded. Refer to 
Figure 10 through Figure 14 for screenshots of the Crash Reports Retrieval Facility, WisTransPortal 
crash data, crash diagrams, and the necessary process steps to vet your crash records. 
 

 

Figure 10 WisTransPortal Crash Reports Retrieval Facility Page 

Use the WisTransPortal Crash 
Reports Retrieval Facility to 
gather the appropriate crash 

records for your project. 
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Figure 11 WisTransPortal Data for Crash Records Affiliated with your Sites of Promise 

 

Figure 12 WisTransPortal Crash Records with Vetting Comments 

Retrieve crash records for all 
crashes affiliated with your 

Sites of Promise.  This 
spreadsheet contains details 
for all crashes and must be 
vetted.  The first step is to 

isolate the important columns 
for this vetting. 

Add a column with “vetted comments” 
that identifies factors that contributed to 

each crash (vehicle, roadway, and human 
factors).  This aids in identifying trends 
that cannot be treated with engineering 

countermeasures. 
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Figure 13 Sample Crash Report Diagram to Help with Vetting 

 

Crash reports (sample 
shown here is a crash 
diagram from one of the 
crash reports) are 
individually reviewed to 
determine the contributing 
factors associated with the 
crash. 
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Figure 14 Ultimate List of Relevant Crashes to Evaluate further in the CGA Process 

 

Crashes identified to have factors that 
may be mitigated with engineering 
countermeasures.  The remaining 

crash records will be further analyzed 
later in the CGA process. 
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Figure 15 Flow Chart to Illustrate the Process 

If crashes remain after the 
vetting step, the CGA process 
is initiated to determine if 
geometric features may have 
contributed to the crash 
history. 
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4. The CGA process determines if geometric features contributed to the crash history.  This and the previous two steps (Sites of Promise and Crash Vetting) are all documented in the Safety Certification Worksheet.  This single worksheet allows a 
summarizes these three process steps and lists the recommended mitigations to carry forward into the Safety Mitigation Process. Figure 16 is a completed worksheet for this example. Refer to Figure 17 through Figure 19 for individual sections of this 
worksheet and more details on their completion. 

 

Figure 16 Safety Certification Worksheet 
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System screening – Sites of Promise is the section of the worksheet that summarizes the safety flags for the 
project.  The inputs come directly from the Safety tab and Spot_Safety_Data tabs in the Meta-Manager 
database. 

 

Figure 17 System Screening – Sites of Promise 
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Crash Vetting – Sites of Promise is the section of the worksheet that summarizes the reasons that crash 
history was either eliminated from further evaluation or should carry forward into the next evaluation. See 
Figure 18 for this portion of the overall worksheet. 

 

Figure 18 Crash Vetting – Sites of Promise 
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The Contributing Geometric Analysis is the section of the worksheet that summarizes the possible 
connection that exists between crash history and geometric features.  Significant engineering judgment is 
required to determine these interactions and the thought process is documented in this part of the 
worksheet.  The analyst will also document the possible mitigations that should be evaluated in the next 
step of the overall Safety Mitigation Process. See Figure 19 for this portion of the overall worksheet. 

 

Figure 19 Contributing Geometric Analysis 
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Safety Certification Document
Project ID XXXX-XX-XX

1. Did the project have Meta-Manager Safety Flags? Yes ☒ No ☐

Comments: Yes, 8 of 15 project PDP segments have crash flags.  All 8 of those have intersection/spot flags.

2. Did relevant crashes remain after initial Crash Vetting Process? Yes ☒ No ☐

Comments: Yes, the crashes vetted out for removal have no engineering countermeasures. The remaining 
crashes will be further analyzed in the CGA process.   

3. Are safety improvements needed to address concerns after the CGA Process? Yes ☒ No ☐

Comments: 3 crashes remained after vetting that indicated a link to the left turn geometry at the intersection.  
These crashes were all left turn crashes from both the major road and minor road.

4. Were safety mitigation alternatives analyzed in this project? Yes ☒ No ☐

4.1. Provide narrative of existing geometric conditions

The overall project is a 5.66-mile rural 2-lane highway mill and overlay project.  One intersection remains a Site of 
Promise.  The major approaches have right-turn lanes. 

4.2. Provide narrative of crash history that was used to begin the SMCP

Three crashes were used to begin the SMCP.  Lack of left turn lanes on all approaches contributed to each of 
these crashes.

4.3. Provide narrative of safety mitigation alternatives analyzed in SMCP

N/A (this example ends after the CGA process and does not analyze alternatives.

4.4. Analysis Results

The table below summarizes alternative crash forecasts, cost, and benefit/cost ratio for the total project.

Total Project Analysis Base Alt. A Alt. B Alt. C Add 
columns

Name
Analysis Method
Fatal & Injury
Property Damage
Total
Cost
B/C

4.5. Provide narrative of reasonable and acceptable safety mitigation alternatives for consideration in the 
project improvement process

N/A (this example ends after the CGA process and does not analyze alternatives.
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5. Approval

 

Region Planning Chief Date

ATTACHMENTS 
A. Project Location/Overview Map
B. Sites of Promise Documentation

a. Tabular data of safety flags
b. Meta-Manager file (XLS)

C. Crash Vetting Documentation
a. Relevant Crash Reports
b. WIS Trans Portal Data (XLS)

D. Safety Certification Worksheet
E. Safety Mitigation Certification Documentation

a. IHSDM output report
b. IHSDM XML files
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Crash Vetting - Sites of Promise
See FDM 11-38-4.3 for guidance See FDM 11-38  Attachment 4.2 for guidance See FDM 11-38  Attachment 4.3 for guidance

PDP ID From RP RP Description To RP Length
(PDP_Mile)

Crash Rate Flag
(RATEFLAG)

(Insert value if ≥ 1.0)

KAB Crash Rate Flag
(MMGR_KAB_CRSH_RT)

(Insert value if ≥ 1.00

Intersection Crash 
Rate Flag

(MM Database Name)

(Insert value if ≥ 1.0)

Intersection KAB 
Crash Rate Flag
(MM Database Name)

(Insert value if ≥ 1.0)

Summarize the contributing factors for ALL crashes in the 
flagged segment or intersection. 

Which geometric features contribute to the type 
and severity of the crashes?

Possible Countermeasures for 
Safety Mitigation Process

418 008E167 000 CTH CC 008E167 050 0.2 1.13 1.38 1of 1 crashes were removed because no engineering countermeasures 
exist.  This crash involved inattentive driving. 

N/A

419 008E167 050 008E167 150 0.3 1of 1 crashes were removed because no engineering countermeasures 
exist.  This crash involved inclement weather.

N/A

420 008E167 150 008E167 250 0.3 1.38 1of 1 crashes were removed because no engineering countermeasures 
exist.  This crash involved inclement weather.

N/A

421 008E167 250 008E167 357 0.5 1.38

3 of 3 crashes were removed because no engineering countermeasures 
exist.  These involved inattentive driving and inclement weather conditions.

No crash patterns evident.

N/A

422 008E167 357 008E167 470 0.1 1of 1 crashes were removed because no engineering countermeasures 
exist.  This crash involved inattentive driving. 

N/A

423 008E167 470 008E167 567 0.25 1of 1 crashes were removed because no engineering countermeasures 
exist.  This crash involved inclement weather.

N/A

424 008E167 567 008E174 000 0.48 1of 1 crashes were removed because no engineering countermeasures 
exist.  This crash involved inattentive driving. 

N/A

425 008E174 000 CTH Y 008E175 000 0.76 1.29 1.03 2.8 1.14

7 of 8 crashes were removed because no engineering countermeasures 
exist. These involved inattentive driving, inclement weather conditions, and 
driving too fast for conditions. 1 crash removed because it was not on the 
project corridor.

1 crash pattern evident: a rear end crash pattern with 3 similar crashes at 
an intersection, but crashes in this pattern involved inattentive driving.  

N/A

426 008E175 000 CTH U 008E176M000 0.6 1.03 1..01 1.24

3 of 4 crashes were removed because no engineering countermeasures 
exist. These involved inattentive driving, inclement weather conditions, and 
unsecured loads. 1 crash should be further evaluated.

No crash patterns evident.

Geometrics did not contribute to the remaining crash.

427 008E176M000 RAPEL RD 008E177K000 0.61 1.01

2 of 2 crashes were removed because no engineering countermeasures 
exist. 

No crash patterns evident.

N/A

428 008E177K000 CTH L 008E178G000 0.65 1.99 2.75 6.09 2.5

10 of 14 crashes were removed because no engineering countermeasures 
exist. 1 crash removed because it was not on the project corridor. 3 crashes 
should be further evaluated

The remaining 3 crashes are all part of a left turn angle crash pattern at an 
intersection.

Intersection located on curve may inhibit visibility or driver 
expectation.

Relocate intersection or improve intersection skew

429 008E178G000 CTH A 008E178G042 0.4 1.68 3.37 4.25 4.16

3 of 6 crashes were removed because no engineering countermeasures 
exist. 3 crashes should be further evaluated.

The remaining 3 crashes are all part of a left turn angle crash pattern at an 
intersection.  These were left turn vehicles from the minor road conflicting 
with mainline through vehicles.

Right turn lane motorists block minor-road visibility of left turn 
motorists.  Condition is worsened during peak hours with 
significant right-turn volume.

Install traffic signal

Install slotted right turn lane

Install roundabout

430 008E178G042 MUSKELLUNGE 
LAKE RD 008E180D055 0.32 1of 1 crashes were removed because no engineering countermeasures 

exist.  This crash involved inattentive driving. 
N/A

431 008E180D055 008E180D072 0.17 1of 1 crashes were removed because no engineering countermeasures 
exist.  This crash involved inattentive driving. 

N/A

432 008E180D072 FRONTAGE RD 008E180D078 0.06

Safety Certification Worksheet
Worksheet ID: Highway:

Design ID: Project Title:

See FDM 11-38-4.2 for guidance

Date of Analysis: Project Description:

System Screening - Sites of Promise Contributing Geometric Analysis

11‐38 Attach 4.1 Safety Certification Worksheet Example 5.xlsx

Attach 4.1 SCW

Attachment 4.1

Safety Certification Worksheet Page 1
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Example 6:  
 
This is a stand-alone safety project that has resulted from a series of truck crashes at a low bridge. There is no 
associated pavement project. This example demonstrates how to complete the Safety Certification 
Process with analysis Method 1. 
 
Documentation of Crashes in CGA Process: 
Based on the CGA process, crashes have occurred at this location that are the result of semi-tractor trailers 
colliding with an overpass bridge that is 12.5’ high. The CGA process identified installing an over height vehicle 
detection system. 
 
Project Description: 

• Rural 
• 2-lanes (bi-directional) 
• AADT: 

o 2014: 3,000 
o 2015: 3,500 
o 2016: 3,500 
o 2017: 3,800 
o 2040: 4,500 

• Isolated project focusing on bridge hits.  
• Lane Width:12’ 
• Shoulder Width: 3’ paved, 3’ unpaved 
• Speed Limit: 45 mph 

Existing Crashes: 
• Four years of crash data (2014-2017) – only bridge crashes 

o 2014: 2 crashes (1 C, 1 PDO) 
o 2015: 3 crashes (1 C, 2 PDO) 
o 2016: 3 crashes (3 PDO) 
o 2017: 4 crashes (1 A, 1 B, and 2 PDO) 

Mitigation: 
• Install over height vehicle detection system to flash when an over height truck is approaching the bridge 
• Total project construction cost: $100,000 (both directions) 
• Crash Modification Factor (CMF) = 0.2 (estimated in coordination with WisDOT and engineering 

judgment) 

Example Steps: 
1. This example begins with the Safety Mitigation Process (SMP). The SMP begins after completion of the 

Safety Certification Worksheet, which identifies the mitigations to be evaluated using the SMP. The 
Safety Certification Worksheet is shown in Figure 1. Note, all Mitigation Alternatives identified would 
need to be evaluated using the SMP, but this example evaluates only one Mitigation Alternative (install 
over height vehicle detection system). 
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Figure 1 Safety Certification Worksheet 
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Performance Based Safety Engineering Analysis (PBSEA) 
2. Identify the most reliable analysis method to evaluate the safety impacts of the Mitigation Alternative. Figure 2 steps through the flowchart to determine the most reliable analysis method for this example. The Highway Safety Manual does not 

contain a Safety Performance Function (SPF) for this example. Method 1 must be used. 

 

 
Figure 2 Flow Chart to Determine Most Reliable Analysis Method 
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3. Under the project information section, enter the project ID, region and county, analyst completing the 
BCA, and the agency. Under the summary section enter the mitigation being evaluated under 
“Treatment Used” and the project costs for the base condition and alternative 1. See Figure 3 and 
Figure 4 below  

 

Figure 3 BCA Tool Project Information   

 

 

Figure 4 BCA Tool Cost Information 

 
4. The next step is to determine the required AADTs and crash data to use for the analysis. Method 1 was 

determined to be the most reliable analysis method to evaluate the safety performance of an over 
height vehicle detection system because the HSM does not provide a SPF to predict crash frequency 
for this example.  

5. AADTs for the existing years of crash data are available, so no additional calculations are required to 
estimate historical AADTs; enter the average AADT of the four years of observed crash data. 2018 and 
2027 AADTs need to be entered and the spreadsheet automatically interpolates to determine the 
AADTs for 2019 to 2026.The existing AADTs and future forecasts are provided in Figure 5. 
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Figure 5 Existing and Estimated AADT  

6. Method 1 requires an estimate of future crashes without the vehicle detection system. The future 
crashes were estimated for each of the years 2018-2027 to determine the number of crashes to use in 
the Benefit-Cost analysis. The spreadsheet calculates an existing crash rate based on the observed 
crash data and AADTs, which is then used to estimate future crashes based on future AADTs. The 
estimated future crashes are provided in Figure 6.  

 
 

Figure 6 Estimated Future Crashes (bridge crashes only) 

Future AADT estimates 
automatically 
calculated 

Enter future 
estimates of 
AADTs 

Figure 

Enter observed 
crash data 

Enter years of 
observed crash 
data and average 
AADT over that 
time period 

Estimate of future 
crashes without bridge 
detection based on 
existing crash rate 
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7. Calculate the number of fatal/injury and PDO crashes with and without the over height vehicle detection system. The crash modification factor (CMF) is not provided in the CMF Clearinghouse or the IHSDM for an over height vehicle detection system. It 
was estimated at 0.2 (this value was selected by engineering judgment for this example and is not based on studies or CMF Clearinghouse data). Based on this CMF, eighty percent (80%) of the bridge hit crashes are estimated to be eliminated with the 
safety mitigation (installation of an over height vehicle detection system). See Figure 4 for the Calculation of the Annual Reduction in Crash Frequency and Severity. Overall, bridge hit crashes are estimated to reduce from 11.49 fatal and injury crashes 
to 2.30 and from 22.99 PDO crashes to 4.60. These estimates are shown in Figure 7. 

 
Figure 7 Calculation for the Annual Reduction in Crash Frequency and Severity 

Apply estimated CMF for over 
height vehicle detection 
system. 

Document crashes with 
mitigation alternative that 
includes has the CMF 
applied 
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8. Economic Appraisal.  
The crashes for the Base Condition and Mitigation Alternative have now been estimated and the economic feasibility of the mitigation measure needs to be evaluated. Determine the present value of the mitigation measure (over height vehicle detection 
system). Figure 8 illustrates the cost calculations for the estimated crashes without and with vehicle detection system over the next 10 years. These calculations are completed automatically within the spreadsheet and shown in Figure 8. 

 

Figure 8 Crash Costs 

Total crash cost of 
Mitigation Alternative over 
10-year evaluation period 
 

Total crash cost of Base 
Condition over 10-year 
evaluation period 
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9. Benefit-Cost Analysis Summary of Results. The economic analysis is now complete and the results of the analysis (present value of crash costs and B/C for the mitigation) are output. This is the final output of the Safety Mitigation Process. The predicted 
crashes for the Base Condition and Mitigation Alternative need to be documented, along with the present value of the crashes and the B/C. The output of the economic analysis is summarized in Figure 9. 

 
Figure 9 Economic Analysis Output 

10. The last step of the SMP is to document the data and analysis results of the safety evaluation process from the beginning to end. This is completed using the Safety Certification Document, which is completed and shown in the attachments. 

Benefit/Cost (B/C) – this is the 
value that needs to be 
documented in the Safety 
Certification Document 
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Safety Certification Document
Project ID XXXX-XX-XX

1. Did the project have Meta-Manager Safety Flags? Yes ☒ No ☐

Comments: Yes, the single project PDP segment has segment and intersection/spot crash flags.

2. Did relevant crashes remain after initial Crash Vetting Process? Yes ☒ No ☐

Comments: Yes.  This stand-alone safety project was requested due to bridge impacts from trucks.  Only those 
crashes that involved a bridge hit were considered.

3. Are safety improvements needed to address concerns after the CGA Process? Yes ☒ No ☐

Comments: 12 crashes remained after vetting that indicated a link to the under height structure.

4. Were safety mitigation alternatives analyzed in this project? Yes ☒ No ☐

4.1. Provide narrative of existing geometric conditions

There is no affiliated pavement project, this project is a spot improvement to improve the safety of an under-height 
structure that has significant crash history.  The historical crash conditions have resulted in yearly repair and 
maintenance due to the bridge impacts.

4.2. Provide narrative of crash history that was used to begin the SMCP

All crashes were evaluated in the roadway segment identified in the Example 6 Safety Certification Worksheet.  No 
predominant crash patterns were observed except for the bridge crashes.  There were no fatal crashes, 1 type A 
crash, 1 type B crash, 2 type C crashes, and 8 PDO crashes.

4.3. Provide narrative of safety mitigation alternatives analyzed in SMCP

All crash history was linked to the under-height bridge.  Two mitigation alternatives were chosen to be analyzed: 

a) Install over height detection system

This alternative would install an ITS warning system to alert over-height motorists that they need to 
detour around the bridge.  The detour would be signed as an alternate route.

b) Reconstruct the bridge

This alternative would reconstruct the bridge, thereby increasing the under-clearance to satisfactory 
level and eliminate under-height crashes.
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4.4. Analysis Results

The table below summarizes alternative crash forecasts, cost, and benefit/cost ratio for the total project.

Total Project Analysis Base Alt. A Alt. B Alt. C Add 
columns

Name Base Detection Reconstruct
Analysis Method
Fatal & Injury 12 2.3 2.0
Property Damage 22.5 4.6 4.2
Total 34.5 6.9 6.2
Cost $213,255 $100,000 $1,250,000
B/C - 37.6 0.8

4.5. Provide narrative of reasonable and acceptable safety mitigation alternatives for consideration in the 
project improvement process

Both alternatives are logical alternatives to address the crash problem and crash prediction methods indicate an 
expected reduction in crashes.  Alternative A is significantly lower cost improvement than Alternative B, and the 
benefit-cost ratio emphasizes that.  Both alternatives should be given further consideration in the project 
development processes.

5. Approval

 

Region Planning Chief Date

ATTACHMENTS 
A. Project Location/Overview Map
B. Sites of Promise Documentation

a. Tabular data of safety flags
b. Meta-Manager file (XLS)

C. Crash Vetting Documentation
a. Relevant Crash Reports
b. WIS Trans Portal Data (XLS)

D. Safety Certification Worksheet
E. Safety Mitigation Certification Documentation

a. IHSDM output report
b. IHSDM XML files

This example only analyzed the over 
height detection system.  Other 
alternative results are shown for 

illustrative purposes only.
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Crash Vetting - Sites of Promise
See FDM 11-38-4.3 for guidance See FDM 11-38  Attachment 4.2 for guidance See FDM 11-38  Attachment 4.3 for guidance

PDP ID From RP RP Description To RP Length
(PDP_Mile)

Crash Rate Flag
(RATEFLAG)

(Insert value if ≥ 1.0)

KAB Crash Rate Flag
(MMGR_KAB_CRSH_RT)

(Insert value if ≥ 1.00

Intersection Crash 
Rate Flag

(MM Database Name)

(Insert value if ≥ 1.0)

Intersection KAB 
Crash Rate Flag
(MM Database Name)

(Insert value if ≥ 1.0)

Summarize the contributing factors for ALL crashes in the 
flagged segment or intersection. 

Which geometric features contribute to the type 
and severity of the crashes?

Possible Countermeasures for 
Safety Mitigation Process

429 008E178G000 Hwy Name 008E178G042 0.42 1.68 3.37 1.62 4.16

All intersection and segment crashes that were unaffiliated with the bridge 
condition were vetted out on this isolated bridge-hit safety project.  All 12 
remaining crashes should be further evaluated.

All remaining crashes were part of a pattern involving vehicles striking an 
underheight bridge.

Underheight bridge contributed to all crash history. Install overheight detection system

Reconstruct bridge

Safety Certification Worksheet
Worksheet ID: Highway:

Design ID: Project Title:

See FDM 11-38-4.2 for guidance

Date of Analysis: Project Description:

System Screening - Sites of Promise Contributing Geometric Analysis

11‐38 Attach 4.1 Safety Certification Worksheet Example 6.xlsx

Attach 4.1 SCW

Attachment 4.1

Safety Certification Worksheet Page 1
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Example 7:  
 
This project is a 5.7-mile rural mill and overlay project.  One rural intersection was flagged for safety concerns.  
This example demonstrates how to complete the Safety Certification Process with analysis Method 2A. 
 
Documentation of Crashes in CGA Process: 
After the crash vetting process, there were 3 crashes remaining at one intersection (minor road left turn). The 
intersection is side-street stop controlled with right-turn lanes on the major approaches. The Contributing 
Geometric Analysis (CGA) identified that the right turn lane blocks visibility to left turning motorists from the 
minor approach. The CGA process identified installing a traffic signal as a possible mitigation measure. 
 
This example steps through the Safety Mitigation Process from the beginning through the economic analysis for 
evaluating the safety benefits of installing a traffic signal.  
 
Project Description: 

 Rural 
 2-lanes (bi-directional) 
 AADT Major: 

o 2017: 13,000 
o 2040: 16,000 

 AADT Minor: 
o 2017: 1,350 
o 2040: 1,500 

 Lane Width:12’ 
 Shoulder Width: 3’ paved, 5’ gravel, 8’ total 
 Right-turn lanes on major approaches 
 No skew angle 
 Base Construction Cost for the overall mill and overlay project: $2,830,000 

Existing Crashes: 
 Five years of crash data are available (2013-2017) with no geometric or traffic control changes during 

that period. 

Mitigation: 
 Convert one rural intersection from two-way stop to a signalized intersection with the following 

geometry: 
o Major Approaches: 

 Left-turn lane 
 Thru lane 
 Right-turn lane 

o Minor Approaches: 
 Shared left-turn/thru lane 
 Channelized right-turn lane 

 Overall total project construction cost with safety mitigation: $3,230,000 

 
Example Steps: 

1. This example begins at the beginning of the Safety Mitigation Process (SMP). The SMP begins after 
completion of the Safety Certification Worksheet, which identifies the mitigations to be evaluated using 
the SMP. The Safety Certification Worksheet is shown in Figure 1. Note, all mitigation alternatives 
identified would need to be evaluated using the SMP, but this example only shows one. 
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Figure 1 Safety Certification Worksheet 

Mitigation alternatives to be 
evaluated using the Safety 
Mitigation Process.  For this 
example, only the signalized 
intersection mitigation is 
presented. 
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Performance Based Safety Engineering Analysis (PBSEA) 

2. Identify the most reliable analysis method to evaluate the safety impacts of the Mitigation Alternative. Figure 2 steps through the flowchart to determine the most reliable analysis method for this example. 

 
Figure 2 Flow Chart to Determine Most Reliable Analysis Method 

Yes, equation 10-9 in the HSM 
predicts crashes for rural four-
leg stop-controlled 
intersections with major AADT 
from 0 to 14,700 and minor 
AADT from 0 to 3,500 and 
equation 10-10 in the HSM 
predicts crashes for rural 
signalized intersections with 
major AADT from 0 to 25,200 
and minor AADT from 0 to 
12,500 

Yes, the Base Condition 
elements of equation 10-9 and 
10-10 contain the elements of 
the roadway (Pages 10-18 to 
10-21 of HSM) Yes, five years of crash data 

are available (2013-2017) with 
no geometric or traffic control 
changes during that period. 

Method 2A is the most 
“reliable” analysis method 

Yes, the Mitigation Alternative 
is proposing a different type of 
traffic control which is 
considered a “significant” 
change based on HSM 
Volume 2, Appendix A.2.1 
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3. Method 2A was determined to be the most reliable analysis method to evaluate the Mitigation 

Alternatives. The next step is to determine the required AADTs to use for the analysis.  
4. AADTs are only available for 2017 and 2040, so an AADT for each year from 2018 to 2027 needs to be 

estimated by linearly interpolating between the 2017 and 2040 AADTs. This results in the following 
estimates of AADTs: 

Major Approach 
 2018 – 13,130 
 2019 – 13,260 
 2020 – 13,390 
 2021 – 13,520 
 2022 – 13,650 
 2023 – 13,785 
 2024 – 13,915 
 2025 – 14,045 
 2026 – 14,175 
 2027 – 14,305 

Minor Approach 
 2018 – 1,355 
 2019 – 1,365 
 2020 – 1,370 
 2021 – 1,375 
 2022 – 1,385 
 2023 – 1,390 
 2024 – 1,395 
 2025 – 1,400 
 2026 – 1,410 
 2027 – 1,415 
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5. All required inputs for the analysis are known at this point, so the safety evaluation can be completed utilizing the IHSDM. The first step to complete the safety evaluation in IHSDM is to create an alignment for the first roadway segment to be evaluated. 
This is shown in Figure 3 below. 

 
Figure 3 Alignment Setup 

Button to generate a new 
alignment (highway) 

Enter alignment information. 
The Ending Location is the 
end of the segment, which is 
1,000 feet in this example. 

Verify if vertical profile is 
required for roadway facility 
type (depends on SPF(s) that 
will be used). If vertical profile 
is not needed then vertical 
data does not need to be 
entered. 
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6. The next step is to specify the Area Type, Alignment Type, and Functional Classification, which the IHSDM uses to determine which SPF to use for the safety analysis. These parameters are consistent for the segment in this example, so they only need 
to be defined once (i.e. Start at station 0). This is shown in Figure 4 below. 

 
Figure 4 Corridor Characteristics 

Rural environment 
Undivided, two-lane roadway 

Arterial 

Undivided roadway, so 
median width and transition 
changed to 0
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7. The next step is to enter the roadway characteristics and traffic data. All the applicable items for the site need to be entered; this is dependent on the roadway facility. Lane, Shoulder, and AADT data is shown in Figure 5, Figure 6, and  
Figure 7 below. 

 
Figure 5 Roadway Characteristics and Traffic Data (Lane Data) 

Work through menu and enter 
relevant data 

Base Highway 1 (major road) 
is two-lane roadway with right-
turn lanes 
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Figure 6 Roadway Characteristics and Traffic Data (Shoulder Data) 

 

Base Highway 8 foot 
composite shoulders 
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Figure 7 Roadway Characteristics and Traffic Data (AADT Data) 

 

Enter estimated AADT for 
each year within the 
evaluation period 
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8. The model of the highway can be viewed to check if the roadway was coded properly. This is a model so it won’t look identical to the roadway, but it can be used to visually verify roadway elements are coded and has the general shape correct. The 
cross-section of the roadway, along with the profile and plan view can be viewed. This is shown in Figure 8 below. 

 
Figure 8 Highway Viewer 

 
 

Can select to view the 
highway as plan, profile, or 
cross section 

Can visually verify features 
and check cross section 
widths in the tray area. 

Highway attributes can be 
viewed by right-clicking on 
the screen. 
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9. The next step is to repeat steps 5-7 to create an alignment file for the second roadway segment to be evaluated. Area Type, Alignment Type, and Functional Classification will need to be specified and the roadway characteristics and traffic data will need 
to be entered for the second roadway. Once the second roadway is created and all required data has been entered, the next step is to create a new intersection file. This is shown in Figure 9 below.  

 
Figure 9 Intersection Setup 

Button to generate a new 
intersection. 

Select the number of legs. 

Enter the traffic control. 
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10. The next step is to enter the intersection location for each of the roadway segments. This is shown in Figure 10 below. 

 
Figure 10 Intersection Setup (Location) 

 

Enter intersection location 
for each highway 
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11. The next step is to enter the intersection attributes. All applicable items for the site need to be entered; this is dependent on the intersection type. This is shown in Figure 11 below. 

 

 
Figure 11 Intersection Attributes 

Enter intersection attributes 
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12. The project has now been setup and the safety evaluation can be run to predict the future crashes. The start of the predictive analysis is shown in Figure 12 below. 

 
Figure 12 Evaluation Setup 

Select Crash Prediction to 
predict crashes 

Base Intersection is evaluated 
with Base Highway 1 
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13. The timeframe for the analysis, configurations for crash distributions, CMF, and calibration need to be selected. At this point, the analyst selects whether Empirical Bayes (EB) will be used in the analysis. This is shown in Figure 13 below. 
14. The Empirical Bayes (EB) method is not used for this example, so existing crash data does not need to be entered.  

 
Figure 13 Prediction Attributes 

Ten-year evaluation 
period from 2018 to 2027 

EB is not being used for this 
example 

Crash data in not needed since the 
example is not using EB. 

Use WisDOT values if 
available, otherwise 
use the default.  The 
WisDOT values would 
have previously been 
entered in the 
Administration Tool. 
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15. The project has now been setup and can be run to predict the future crashes for Base Highway 1. This is shown in Figure 14 below. 

Bas 

Figure 14 Run Analysis 

 

Click Run to perform safety 
evaluation 

Verify evaluation parameters 
are correct 
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16. The safety evaluation is complete for Base Highway 1 and the output can be shown in a PDF format. This is shown in Figure 15 below. A safety evaluation is not needed for Base Highway 2 because all intersection crashes are captured in the  
Base Highway 1 evaluation. 

 

 
Figure 15 CMP Output (Base Highway 1) 

 

Total crashes for Base 
Highway 1 from 2018 to 2027.  

Breakdown of crashes by 
crash type 
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17. The results of the safety evaluation for the Base Condition are known at this point and the process needs to be completed again to evaluate the Mitigation Alternative. The Base Condition highways need to be copied and edited to analyze the safety 
impacts of the mitigation (i.e. additional turn lanes and traffic control). This is shown in Figure 16, Figure 17, Figure 18, and Figure 19 below. 

 

Figure 16 Mitigation Alternative Setup (Added Turn-Lanes on Major Approach) 

Copy Base Conditions 

Added left-turn lanes on Base 1 
Mitigation Highway (Major 
Approach) 
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Figure 17 Mitigation Alternative Setup (Added Turn-Lanes on Minor Approach) 

Added right-turn lanes on 
Base 2 Mitigation Highway 
(Minor Approach) 
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Figure 18 Mitigation Alternative Setup (Updated Traffic Control) 

Updated Traffic Control to 
Signalized 
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Figure 19 Mitigation Alternative Setup (Added Channelization) 

 

Updated Channelization on 
Minor Approaches 
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18. Steps 12 to 15 need to be completed for the Mitigation Alternative to assess the safety impacts. The output of the safety evaluation for the Mitigation Highway 1 is shown in Figure 20 below. 

 
Figure 20 CMP Output (Mitigation Highway 1) 

 

Predicted crashes for the 
Mitigation Alternative. An 
increase from 43.53 under the 
Base Condition.  
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Economic Appraisal 

The crashes for the Base Condition and Mitigation Alternative have now been predicted and the economic feasibility of the mitigation need to be evaluated. The safety evaluation was completed entirely within the IHSDM, so the built in Economic Appraisal tool 
within the IHSDM can be used to complete the economic appraisal. 
 

1. Change the Crash Cost Configuration to the approved Wisconsin adjusted crash costs. This is shown in Figure 21 below. 

  

Figure 21 Change Crash Costs to Wisconsin Adjusted 

Change to WisDOT adjusted 
crash costs, which would have 
been setup previously in the 
Administration Tool. 
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2. Add the safety evaluations for both the Base Condition and the Mitigation Alternative. This is shown in Figure 22 below. 

 

Figure 22 Edit the Evaluation Data 

Select “Add” to open the “Edit 
the Case” window 

Select “Add” to open the “Edit 
the evaluation data” window 

Add the safety evaluations for both the 
Base Condition and Mitigation 
Alternative. The present value of the 
crashes will be calculated.
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3. Add the crash predictions that were previously calculated for the Base Condition evaluation and Mitigation Alternative evaluation. This is shown in Figure 23 and Figure 24 below. 

 

Figure 23 Calculate Present Value of Crashes (Base Highway 1) 

 

Calculate the present value of 
crashes for both the Base 
Condition and Mitigation 
Alternative. 

Add the safety evaluations for both the 
Base Condition and Mitigation 
Alternative. The present value of the 
crashes will be calculated.

The construction cost 
should be entered for 
“Present Value of Other 
Cost” 
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Figure 24 Calculate Present Value of Crashes (Mitigation Highway 1) 

 

Calculate the present value of 
crashes for both the Base 
Condition and Mitigation 
Alternative. 

The construction cost 
should be entered for 
“Present Value of Other 
Cost” 

Add the safety evaluations for both the 
Base Condition and Mitigation 
Alternative. The present value of the 
crashes will be calculated.
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4. Select “yes” for “Is Base Case” for the base case and “no” for the Mitigation Alternative highway.  The present value of crashes will automatically be imported. This is shown in Figure 25 below. 

 

 
Figure 25 Economic Analysis Setup 

Select “yes” for Base 
Condition and “no” for 
Mitigation Alternative. 
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5. The economic analysis is now setup and can be run. Generate a new Economic Analysis and select “Benefit/Cost” and then run the analysis. This is shown in Figure 26 and Figure 27 below. 

 
Figure 26 Benefit Cost Analysis 

 

Select “Benefit/Cost” 

“Right Click” and select “New 
EA Analysis” 
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Figure 27 Run Economic Analysis 

 

Select to run the analysis 
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6. The economic analysis is now complete and the results of the analysis (present value of crash costs and B/C for the mitigation) are output. This is the final output of the Safety Mitigation Process. The predicted crashes for the Base Condition and 
Mitigation Alternative need to be documented, along with the present value of the crashes and the B/C. The output of the economic analysis is shown in Figure 28 below. 

 

 
Figure 28 Economic Analysis Output 

 

 

 

 

 

7. The last step of the SMP is to document the data and analysis results of the safety evaluation process from the beginning to end. This is completed using the Safety Certification Document, which is completed and shown in the attachments. 

Monetized value of the 
predicted crashes for Base 
Condition and Mitigation 
Alternative 

Benefit/Cost (B/C) – this is the 
value that needs to be 
documented in the Safety 
Certification Document 

These are constructions costs 
which may also include real 
estate, maintenance, etc. 
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Safety Certification Document
Project ID XXXX-XX-XX

1. Did the project have Meta-Manager Safety Flags? Yes ☒ No ☐

Comments: Yes, 4 of 8 project PDP segments have crash flags.  2 of those have intersection/spot flags.

2. Did relevant crashes remain after initial Crash Vetting Process? Yes ☒ No ☐

Comments: Yes, the crashes vetted out for removal have no engineering countermeasures. The remaining 
crashes will be further analyzed in the CGA process.   

3. Are safety improvements needed to address concerns after the CGA Process? Yes ☒ No ☐

Comments: 3 crashes remained after vetting that indicated a link to the left turn geometry at the intersection.  
These crashes were all left turn crashes from both the major road and minor road.

4. Were safety mitigation alternatives analyzed in this project? Yes ☒ No ☐

4.1. Provide narrative of existing geometric conditions

The overall project is a 5.66-mile rural 2-lane highway mill and overlay project.  One intersection remains a Site of 
Promise.  The major approaches have right-turn lanes. 

4.2. Provide narrative of crash history that was used to begin the SMCP

Three crashes were used to begin the SMCP.  Lack of left turn lanes on all approaches contributed to each of 
these crashes.

4.3. Provide narrative of safety mitigation alternatives analyzed in SMCP

Since all remaining crashes (analyzed in the CGA process) were linked to the lack of left turn lanes, the mitigation 
options need to address this specific concern.  Simply reconstructing the intersection in kind will not improve this 
geometric condition.  Low-cost alternatives are not available to mitigate these crashes.  

Three mitigation alternatives were chosen to be analyzed, each with the specific objective to reduce crashes 
involving left turning vehicles: 

a) Install traffic signal

This alternative would not significantly change geometrics at the intersection but would provide 
positive traffic control for left turning vehicles and allow a measure of improvement for the crash 
history.

b) Install slotted right turn lanes

This alternative would reconstruct the existing intersection and add left turn lane geometry with 
positive lane offsets on opposing left turn lanes.  Motorists visibility would be greatly increased to 
allow conflicting through vehicles to be seen prior to attempting a left turn.  This improvement would 
directly target the existing concern of non-offset left turn lanes at the intersection. 

c) Install roundabout

This alternative would eliminate traditional “left turns” at the intersection.  Those movements would 
become right turns and complete their movement around the roundabout.  This alternative both 
directly and indirectly targets the existing left turn crash concern.  The roundabout would be 
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constructed to allow adequate left-looking sight distance to allow vehicles entering the roundabout to 
view conflicting vehicles.  Additionally, the left turn vehicles would have minimal chance of a left-turn 
angle style crash that is evident in the existing condition.  Since all left turns become right turns, the 
severity of the crash pattern should be reduced because traditional angle crashes are likely to be 
side-swipe crashes, a traditionally less-severe crash type.

4.4. Analysis Results

The table below summarizes alternative crash forecasts, cost, and benefit/cost ratio for the total project.

Total Project Analysis Base Alt. A Alt. B Alt. C Add 
columns

Name Base Signal Slotted RT Roundabout
Analysis Method
Fatal & Injury 17.89 17.35 17.0 17.0
Property Damage 25.65 34.13 25.0 33.2
Total 43.53 51.48 42.0 50.2
Cost $2,830,000 $3,230,000 $3,000,000 $3,600,000
B/C - 0.26 1.1 1.2

4.5. Provide narrative of reasonable and acceptable safety mitigation alternatives for consideration in the 
project improvement process

All three alternatives are considered spot improvements that are independent of the remainder of the improvement 
project and therefore do not affect typical section decisions on the overall project.  Each alternative specifically 
targets the left turn crash history and attempts to minimize the geometric contribution of those crashes.  Based on 
predictive crash modeling, each alternative is expected to reduce the frequency of all crashes at the intersection 
and therefore are considered acceptable safety mitigation alternatives.

Alternative A has a small reduction (over the existing condition “Base”) in the anticipated fatal and injury crash 
frequency but an increase in property damage crashes.  The alternative directly targets the specific crash history at 
the intersection, providing improved left turn visibility to counteract left turn angle crashes. The resulting B/C 
demonstrates, without regional adjustment factors, that the costs are higher than the benefits given the analysis 
parameters. This alternative may not be considered reasonable if safety is the only factor in its selection, but within 
project development processes that include other considerations there may be additional benefits.  This alternative 
should be considered further in the project development process only if other benefits beyond safety can provide 
further justification.

Alternative B is expected to have a lower crash frequency in all severities.  While the alternative generally targets 
the same crash history, it also revises the turn geometry to promote less severity in future crashes. The resulting 
B/C demonstrates, without regional adjustment factors, that the benefits are higher than the costs given the 
analysis parameters.  This alternative should be considered further in the project development process.

Alternative C has a small reduction (over the existing condition “Base”) in the anticipated fatal and injury crash 
frequency but an increase in property damage crashes.  The alternative directly targets the specific crash history at 
the intersection, providing improved left turn visibility to counteract left turn angle crashes. The resulting B/C 
demonstrates, without regional adjustment factors, that the benefits are higher than the costs given the analysis 
parameters.  This alternative should be considered further in the project development process.

This example only analyzed the traffic signal 
alternative.  Other alternative results are 

shown for illustrative purposes only.
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5. Approval

 

Region Planning Chief Date

ATTACHMENTS 
A. Project Location/Overview Map
B. Sites of Promise Documentation

a. Tabular data of safety flags
b. Meta-Manager file (XLS)

C. Crash Vetting Documentation
a. Relevant Crash Reports
b. WIS Trans Portal Data (XLS)

D. Safety Certification Worksheet
E. Safety Mitigation Certification Documentation

a. IHSDM output report
b. IHSDM XML files



Example 7 
Project Location Map

N

Intersection 
of Interest
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Crash Vetting - Sites of Promise
See FDM 11-38-4.3 for guidance See FDM 11-38  Attachment 4.2 for guidance See FDM 11-38  Attachment 4.3 for guidance

PDP ID From RP RP Description To RP Length
(PDP_Mile)

Crash Rate Flag
(RATEFLAG)

(Insert value if ≥ 1.0)

KAB Crash Rate Flag
(MMGR_KAB_CRSH_RT)

(Insert value if ≥ 1.00

Intersection Crash 
Rate Flag

(MM Database Name)

(Insert value if ≥ 1.0)

Intersection KAB 
Crash Rate Flag
(MM Database Name)

(Insert value if ≥ 1.0)

Summarize the contributing factors for ALL crashes in the 
flagged segment or intersection. 

Which geometric features contribute to the type 
and severity of the crashes?

Possible Countermeasures for 
Safety Mitigation Process

418 008E167 000 CTH CC 008E167 050 0.5 1of 1 crashes were removed because no engineering countermeasures 
exist.  This crash involved inattentive driving. 

N/A

420 008E167 150 008E167 250 1 1of 1 crashes were removed because it was not on the project corridor. N/A

421 008E167 250 008E167 357 1.07

3 of 3 crashes were removed because no engineering countermeasures 
exist.  These involved inattentive driving and inclement weather conditions.

No crash patterns evident.

N/A

425 008E174 000 CTH Y 008E175 000 0.76 1.3 1.03

7 of 8 crashes were removed because no engineering countermeasures 
exist. These involved inattentive driving, inclement weather conditions, and 
driving too fast for conditions. 1 crash removed because it was not on the 
project corridor.

1 crash pattern evident: a rear end crash pattern with 3 similar crashes at 
an intersection, but crashes in this pattern involved inattentive driving.  

N/A

426 008E175 000 CTH U 008E176M000 0.6 1.03

3 of 4 crashes were removed because no engineering countermeasures 
exist. These involved inattentive driving, inclement weather conditions, and 
unsecured loads. 1 crash should be further evaluated.

No crash patterns evident.

Geometrics did not contribute to the remaining crash.

427 008E176M000 RAPEL RD 008E177K000 0.61

2 of 2 crashes were removed because no engineering countermeasures 
exist. 

No crash patterns evident.

N/A

428 008E177K000 CTH L 008E178G000 0.7 1.99 2.75 1.45

10 of 14 crashes were removed because no engineering countermeasures 
exist. 1 crash removed because it was not on the project corridor. 3 crashes 
should be further evaluated

The remaining 3 crashes are all part of a left turn angle crash pattern at an 
intersection.

Intersection located on curve may inhibit visibility or driver 
expectation.

Relocate intersection or improve intersection skew

429 008E178G000 CTH A 008E178G042 0.42 1.68 3.37 1.62 4.16

3 of 6 crashes were removed because no engineering countermeasures 
exist. 3 crashes should be further evaluated.

The remaining 3 crashes are all part of a left turn angle crash pattern at an 
intersection.  These were left turn vehicles from the minor road conflicting 
with mainline through vehicles.

Right turn lane motorists block minor-road visibility of left turn 
motorists.  Condition is worsened during peak hours with 
significant right-turn volume.

Install traffic signal

Install slotted right turn lane

Install roundabout

Safety Certification Worksheet
Worksheet ID: Highway:

Design ID: Project Title:

See FDM 11-38-4.2 for guidance

Date of Analysis: Project Description:

System Screening - Sites of Promise Contributing Geometric Analysis

11‐38 Attach 4.1 Safety Certification Worksheet Example 7.xlsx

Attach 4.1 SCW

Attachment 4.1

Safety Certification Worksheet Page 1
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Example 8:  
 
This project is a 1-mile rural mill and overlay project.  The segment was flagged for crash concerns related to 
the absence of left turn lanes.  This example demonstrates how to complete the Safety Certification 
Process with analysis Method 2A. 
 
Documentation of Crashes in CGA Process: 
After the crash vetting process, there were 4 crashes remaining. The Contributing Geometric Analysis (CGA) 
identified that absence of left turn lanes for turning motorists was contributing to the crash history. The CGA 
process identified converting the urban four-lane arterial to a three-lane TWLTL with shoulders as a possible 
mitigation measure. 
 
This example steps through the Safety Mitigation Process from the beginning through the economic analysis for 
evaluating the safety benefits of converting a 4-lane arterial into a 3-lane TWLTL and reallocating some typical 
section width to add shoulders adjacent to the curb and gutter.  
 
 
Project Description: 

 Mill and Overlay 
 Urban 
 4-lanes (bi-directional) 
 Undivided arterial 
 AADT: 

o 2018: 12,000  
o 2040: 14,200 

 Length: 5,280’ 
 Lane Width:12’ 
 Shoulder Width: No shoulder adjacent to curb and gutter 
 Speed Limit: 30 mph 
 Base Construction Cost for the overall mill and overlay project: $1,000,000 

Existing Crashes: 
 Five years of crash data are available (2013-2017) with no geometric or traffic control changes during 

that period. 

Mitigation: 
 Convert to a 3-lane roadway (16’ TWLTL) with terminus curb and gutter transitions 
 Restriping allows 4’ shoulders adjacent to curb and gutter 
 Added a lighting system along the road 
 Overall total project construction cost with safety mitigation: $1,250,000 

 
Example Steps: 

1. This example begins with the Safety Mitigation Process (SMP). The SMP begins after completion of the 
Safety Certification Worksheet, which identifies the mitigations to be evaluated using the SMP. The 
Safety Certification Worksheet is shown in Figure 1. Note, all Mitigation Alternatives identified would 
need to be evaluated using the SMP, but this example only shows one Mitigation Alternative. 
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Figure 1 Safety Certification Worksheet 

 

Mitigation alternatives to be evaluated using 
the Safety Mitigation Process.  For this 
example, only the 3-lane TWLTL mitigation is 
presented. Note the Site of Promise is only 
one segment of the overall project, but this 
type of improvement is deemed appropriate 
for the entire project length. 
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Performance Based Safety Engineering Analysis (PBSEA) 
2. Identify the most reliable analysis method to evaluate the safety impacts of the Mitigation Alternative. Figure 2 steps through the flowchart to determine the most reliably analysis method for this example. 

 

 

Figure 2 Flow Chart to Determine the Most Reliable Analysis Method 

Yes, equations 12-2 and 12-3 
in the HSM predicts crashes 
for urban multilane facilities 

Yes, the CMFs contained in 
equation 12-8 (Part C) contain 
the elements of the roadway 
(Page 12-10 of HSM) 

Yes, five years of crash data 
are available (2013-2017) with 
no geometric or traffic control 
changes during that time 
period 

Yes, the Mitigation Alternative 
is reducing the number of 
lanes which is considered a 
“significant “ change based on 
HSM Volume 2, Appendix 
A.2.1 

Method 2A is the most 
“reliable” analysis method 
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3. The next step is to determine the required AADTs and crash data to use for the analysis. Method 2A 

was determined to be the most reliable analysis method to evaluate the mitigations. Method 2A does 
not use the Empirical Bayes (EB) method, so the years of crash data to include in the analysis does not 
need to be determined.  

4. AADTs are only available for 2017 and 2040, so an AADT for each year from 2018 to 2027 needs to be 
estimated by linearly interpolating between the 2017 and 2040 AADTs. This results in the following 
estimates of AADTs: 

 2018 – 12,000 
 2019 – 12,100 
 2020 – 12,200 
 2021 – 12,300 
 2022 – 12,400 
 2023 – 12,500 
 2024 – 12,600 
 2025 – 12,700 
 2026 – 12,800 
 2027 – 12,900 
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5. All required inputs for the analysis are known at this point, so the safety evaluation can be completed utilizing the IHSDM. The first step to complete the safety evaluation in IHSDM is to create an alignment for the roadway segment to be evaluated. This 
is shown in Figure 3 below. 

 
Figure 3 Alignment Setup 

Button to generate a new 
alignment (highway) 

Enter alignment information. 
The Ending Location is the 
end of the segment, which is 
1 mile long in this example. 

Verify if vertical profile is 
required for roadway facility 
type (depends on SPF(s) that 
will be used). If vertical profile 
is not needed then vertical 
data does not need to be 
entered. 
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6. The next step is to specify the Area Type, Alignment Type, and Functional Classification, which the IHSDM uses to determine which SPF to use for the safety analysis. These parameters are consistent for the segment in this example, so they only need 
to be defined once (i.e. Start at station 0). This is shown in Figure 4 below. 

 
Figure 4 Corridor Characteristics 

Urban environment 
Undivided, multilane 

Arterial 

Undivided roadway, so 
median width and transition 
changed to 0
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7. The next step is to enter the roadway characteristics and traffic data. All of the applicable items for the site need to be entered; this is dependent on the roadway facility. This is shown in Figure 5 and Figure 6 below. 

 
Figure 5 Roadway Characteristics and Traffic Data (Lane Data) 

Base condition is 4 lanes’ for 
the segment. This will show 2-
lanes for the Mitigation 
Alternative. 

Work through menu and enter 
relevant data 
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Figure 6 Corridor Characteristics and Traffic Data (AADT Data) 

Work through menu and enter 
relevant data 
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8. The model of the highway can be viewed to check if the roadway was coded properly. This is a model so it won’t look identical to the roadway, but it can be used to visually verify roadway elements are coded and has the general shape correct. The 
cross-section of the roadway, along with the profile and plan view can be viewed. This is shown in Figure 7 below. 
 

 
Figure 7 Highway Viewer 

Can select to view the 
highway as plan, profile, or 
cross section 

Can visually verify features 
and check cross section 
widths in the tray area. 

Highway attributes can be 
viewed by right-clicking on the 
screen 
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9. All required data has now been entered, so the safety evaluation for the Base Condition can be completed. The start of the predictive analysis is shown in Figure 8 below.  

 
Figure 8 Evaluation Setup 

Select Crash Prediction to 
predict crashes 
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10. The timeframe for the analysis, configurations for crash distributions, CMF, and calibration need to be selected. At this point, the analyst selects whether Empirical Bayes (EB) will be used in the analysis. This is shown in Figure 9 below.  
11. The Empirical Bayes (EB) method is not used for this example, so existing crash data does not need to be entered. 

 
Figure 9 Prediction Attributes 

Ten-year evaluation 
period from 2018 to 2027 

EB is not being used for this 
example 

Crash data is not needed since 
the example is not using EB. 

Use WisDOT values if available, 
otherwise use the default.  The 
WisDOT values would have 
previously been entered in the 
Administration Tool. 
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12. The project has now been set up and can run the safety evaluation to predict the future crashes. This is shown in Figure 10 below. 

 

Figure 10 Run Analysis 

Verify evaluation parameters 
are correct 

Click Run to perform safety 
evaluation 
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13. The safety evaluation is complete for the Base Condition and the output can be shown in a PDF format. This is shown in Figure 11 below. 

 
Figure 11 CMP Output (Base Highway) 

Total predicted crashes for 
Base Condition from 2018 to 
2027. Export the PDF of the 
output to be included in the 
documentation.

Breakdown of crashes by 
crash type 
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14. The results of the safety evaluation for the Base Condition are known at this point and the process needs to be completed again to evaluate the Mitigation Alternative. The Base Condition highway needs to be copied and edited to analyze the safety 
impacts of the mitigation (i.e number of through-lanes went from 4 to 2, TWLTL added, shoulders were added, lighting was added). This is shown in Figure 12, Figure 13, and Figure 14 below. 

 
Figure 12 Mitigation Alternative Setup (Lanes) 

Copy Base Condition highway 

Changed from 4-lanes to 2-lanes 
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Figure 13 Mitigation Alternative Setup (Add TWLTL) 

Added a TWLTL 
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Figure 14 Mitigation Alternative Setup (Shoulders) 

Added shoulders.  Work through this list 
and enter/edit with appropriate 
mitigations. 
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15. Steps 9 to 12 need to be repeated for the Mitigation Alternative to assess to safety impacts. The output of the safety evaluation for the Mitigation Alternative are shown in Figure 15 below. 

  

Figure 15 CMP Output (Mitigation) 

Predicted crashes for Mitigation 
Alternative. A decrease from 
32.96 under the Base 
Condition. Export the PDF of 
the output to be included in the 
documentation. 
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Economic Appraisal 

The crashes for the Base Condition and Mitigation Alternative have now been predicted and the economic feasibility of the mitigation need to be evaluated. The safety evaluation was completed entirely within the IHSDM, so the built in Economic Appraisal tool 
within the IHSDM can be used to complete the economic appraisal. 
 

1. Change the Crash Cost Configuration to the approved Wisconsin adjusted crash costs. This is shown in Figure 16  below  

 
Figure 16 Change Crash Costs to Wisconsin Adjusted 

Change to WisDOT adjusted 
crash costs, which would have 
been setup previously in the 
Administration Tool. 
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2. Add the safety evaluations for both the Base Condition evaluation and the Mitigation Alternative evaluation. This is shown in Figure 17 below. 

 
Figure 17 Edit the Evaluation Data 

Select “Add” to open the “Edit 
the evaluation data” window 

Add the safety evaluations for both the 
Base Condition and Mitigation 
Alternative. The present value of the 
crashes will be calculated.

Select “Add” to open the “Edit 
the Case” window 
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3. Add the crash predictions that were previously calculated for the base case and Mitigation Alternative as shown in Figure 18 and Figure 19. 

 
Figure 18 Calculate Present Value of Crashes (Base Highway) 

Calculate the present value of 
crashes for both the Base 
Condition and Mitigation 
Alternative. 

Add the safety evaluations 
for both the Base Condition 
and Mitigation Alternative. 
The present value of the 
crashes will be calculated. 

The construction cost 
should be entered for 
“Present Value of Other 
Cost” 
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Figure 19 Calculate Present Value of Crashes (Mitigation Highway) 

Calculate the present value of 
crashes for both the Base 
Condition and Mitigation 
Alternative. 

Add the safety evaluations 
for both the Base Condition 
and Mitigation Alternative. 
The present value of the 
crashes will be calculated. 

The construction cost 
should be entered for 
“Present Value of Other 
Cost” 
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4. Identify the Base Condition and the Mitigation Alternative.  The present value of crashes will automatically be imported. This is shown in Figure 20 below. 

 
Figure 20 Economic Analysis Setup 

Select “yes” for Base Case 
and “no” for Mitigation 
Alternative. 
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5. The economic analysis is now setup and can be run. Generate a new Economic Analysis and select “Benefit/Cost” and then run the analysis. This is shown in Figure 21  and Figure 22 below. 

 
Figure 21 Benefit Cost Analysis 

Select “Benefit/Cost” 

“Right Click” and select “New 
EA Analysis” 
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Figure 22 Run Economic Analysis 

Select to run the analysis 
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6. The economic analysis is now complete and the results of the analysis (present value of crash costs and B/C for the mitigation) are output. This is the final output of the Safety Mitigation Process. The predicted crashes for the Base Condition and 
Mitigation Alternative need to be documented, along with the present value of the crashes and the B/C. The output of the economic analysis is shown in Figure 23 below. 

 

 
Figure 23 Economic Analysis Output 

 
 
 
 
 
 
 
 
 

7. The last step of the SMP is to document the data and analysis results of the safety evaluation process from the beginning to end. This is completed using the Safety Certification Document, which is completed and shown in the attachments that follow. 

Monetized value of predicted 
crashes for Base Condition 
and Mitigation Alternative 

Benefit/Cost (B/C) – this is the 
value that needs to be 
documented in the Safety 
Certification Document 

These are constructions costs 
which may also include real 
estate, maintenance, etc. 
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Safety Certification Document
Project ID XXXX-XX-XX

1. Did the project have Meta-Manager Safety Flags? Yes ☒ No ☐

Comments: Yes, 3 of 4 project PDP segments have crash flags.  All 3 of those have intersection/spot flags.

2. Did relevant crashes remain after initial Crash Vetting Process? Yes ☒ No ☐

Comments: Yes, the crashes vetted out for removal have no engineering countermeasures. The remaining 
crashes will be further analyzed in the CGA process.   

3. Are safety improvements needed to address concerns after the CGA Process? Yes ☒ No ☐

Comments: Ten crashes remained after vetting.  Of those four indicated a link to the left turn geometry at 
intersections and driveways. 

4. Were safety mitigation alternatives analyzed in this project? Yes ☒ No ☐

4.1. Provide narrative of existing geometric conditions

The overall project is a 1-mile rural 4-lane urban mill and overlay project.  The existing conditions is two 12-foot 
lanes in each direction without any turn lanes.

4.2. Provide narrative of crash history that was used to begin the SMCP

Four crashes were used to begin the SMCP.  Lack of left turn lanes along the arterial contributed to each of these 
crashes.

4.3. Provide narrative of safety mitigation alternatives analyzed in SMCP

Three mitigation alternatives were chosen to be analyzed, all of which were selected based on their ability to target 
and reduce left turn crashes: 

a. 3-lane TWLTL

This alternative would effectively produce a “road diet” by revising the four-lane highway a three-lane 
TWLTL.  This improvement would directly target the existing concern of lack of left turn lanes at the 
intersections and access points.

b. 2-lane divided with raised median

This alternative would revise the four-lane highway to a two-lane highway with raised median.  Given 
the reduction in lanes and addition of a median, this would allow left turn lanes to be added where 
necessary to reduce left turn crash concerns.  This improvement would directly target the existing 
concern of lack of left turn lanes at the intersections and access points.

c. 4-lane divided with raised median

This alternative would revise the four-lane highway by adding a raised median.  Given the addition of 
a median, this would allow left turn lanes to be added where necessary to reduce left turn crash 
concerns.  This improvement would directly target the existing concern of lack of left turn lanes at the 
intersections and access points.
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4.4. Analysis Results

The table below summarizes alternative crash forecasts, cost, and benefit/cost ratio for the total project.

Total Project Analysis Base Alt. A Alt. B Alt. C Add 
columns

Name Base TWLTL 2-Lane Div. 4-Lane DIV.
Analysis Method 2A
Fatal & Injury 10.73 9.60 9.5 9.0
Property Damage 22.23 22.15 22 22
Total 32.96 31.74 31.5 31.0
Cost $1,000,000 $1,250,000 $1,900,000 $2,500,000
B/C - 1.57 1.1 0.25

4.5. Provide narrative of reasonable and acceptable safety mitigation alternatives for consideration in the 
project improvement process

All three alternatives are full-project typical-section type improvements that would need to be implemented across 
the entire project.  Each alternative would target a full range of crash types, including the left turn crashes that are 
being targeted in this project.

Alternatives A and B provide reductions in all crash severities and directly target left turn crashes by providing left 
turn lanes at access points.  The resulting B/Cs demonstrate, without regional adjustment factors, that the benefits 
are higher than the costs of each alternative given the analysis parameters. Both alternatives should be 
considered further in the project development process.

Alternative C provides reductions in all crash severities and directly targets left turn crashes by providing left turn 
lanes at access points.  Given the high cost of this alternative, the resulting B/C demonstrates, without regional 
adjustment factors, that the costs are higher than the benefits given the analysis parameters. This alternative may 
not be considered reasonable if safety is the only factor in its selection, but within project development processes 
that include other considerations there may be additional benefits.  This alternative should be considered further in 
the project development process only if other benefits beyond safety can provide further justification.

5. Approval

 

Region Planning Chief Date

ATTACHMENTS 
A. Project Location/Overview Map
B. Sites of Promise Documentation

a. Tabular data of safety flags
b. Meta-Manager file (XLS)

C. Crash Vetting Documentation
a. Relevant Crash Reports
b. WIS Trans Portal Data (XLS)

D. Safety Certification Worksheet
E. Safety Mitigation Certification Documentation

a. IHSDM output report
b. IHSDM XML files

This example only analyzed the TWLTL 
alternative.  Other alternative results are 

shown for illustrative purposes only.



N

Example 8 
Project Location Map
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Crash Vetting - Sites of Promise
See FDM 11-38-4.3 for guidance See FDM 11-38  Attachment 4.2 for guidance See FDM 11-38  Attachment 4.3 for guidance

PDP ID From RP RP Description To RP Length
(PDP_Mile)

Crash Rate Flag
(RATEFLAG)

(Insert value if ≥ 1.0)

KAB Crash Rate Flag
(MMGR_KAB_CRSH_RT)

(Insert value if ≥ 1.00

Intersection Crash 
Rate Flag

(MM Database Name)

(Insert value if ≥ 1.0)

Intersection KAB 
Crash Rate Flag
(MM Database Name)

(Insert value if ≥ 1.0)

Summarize the contributing factors for ALL crashes in the 
flagged segment or intersection. 

Which geometric features contribute to the type 
and severity of the crashes?

Possible Countermeasures for 
Safety Mitigation Process

2145 013N020 000 STH 82 EB 013N020 101 0.26 1.08 4.24 1.04

4 of 8 crashes were removed because no engineering countermeasures 
exist. 4 crashes should be evaluated further.

No crash patterns evident.

All remaining crashes removed due to no contributing 
geometric feature.

2146 013N020 101 013N022 000 0.23 2 of 2 crashes were removed because it was not on the project corridor. N/A

2147 013N022 000 FERN AVE 013N024 000 0.15 2.67 1.09

5 of 8 crashes were removed because no engineering countermeasures 
exist. 3 of 8 crashes removed because they were not on the project 
corridor. 

No crash patterns evident.

N/A

2148 013N024 000 CTH H 013N026 000 0.36 1.24 1.34 1.7

2 of 9 crashes were removed because no engineering countermeasures 
exist. 1 crash removed because it was not on the project corridor. 6 crashes 
should be further evaluated

4 of remaining 6 crashes were linked to a left turn angle crash pattern.  No 
other patterns evident.

2 crashes removed due to no contributing geometric feature.  
Lack of left turn lanes contributed to remaining 4 crashes.

3-lane TWLTL

2-lane divided with raised median

4-lane divided with raised median

See FDM 11-38-4.2 for guidance

Date of Analysis: Project Description:

System Screening - Sites of Promise Contributing Geometric Analysis

Safety Certification Worksheet
Worksheet ID: Highway:

Design ID: Project Title:

11‐38 Attach 4.1 Safety Certification Worksheet Example 8.xlsx

Attach 4.1 SCW

Attachment 4.1

Safety Certification Worksheet Page 1
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Example 9:  
 
This project is a 5.7-mile two-lane rural reconstruction project.  The pavement and base are at the end of their 
useful life and complete reconstruction is needed.  Two segments were flagged for crash concern.  This 
example demonstrates how to complete the Safety Certification Process with analysis Method 2B. 
 
Documentation of Crashes in CGA Process: 
After the crash vetting process, there were 5 crashes remaining. The Contributing Geometric Analysis (CGA) 
identified there were 4 head on crashes and that the 2-lane typical section and shoulder geometry may have 
contributed to the crashes. The CGA process identified a four-lane divided roadway and shoulder rumble strips 
as possible mitigation alternatives. Future AADT’s are also reaching capacity for a 2-lane highway.  
 
This example steps through the Safety Mitigation Process from the beginning through the economic analysis for 
evaluating the safety benefits of converting to a four-lane divided roadway and installing shoulder rumble strips. 
 
Project Description: 

• Rural 
• 2-lanes (bi-directional) 
• AADT: 

o 2017: 14,000 
o 2040: 18,000 

• Length: 30,000 
• Lane Width:12’ 
• Shoulder Width: 8’ (5’ paved, 3’ gravel) 
• Shoulder Slope: 2% 
• Speed Limit: 55 mph 
• Centerline Rumble Strips 
• 1,500 radius curves spaced every 5,000’ (alternating left/right) 
• Base Construction Cost for the overall reconstruction project: $8,500,000 

Mitigation: 
• Convert to a 4-lane divided roadway with shoulder rumble strips 

o Median Width: 50’ 
o Lane Width: 12’ 
o Outside Shoulder Width: 8’ Paved 
o Inside Shoulder Width: 5’ (3’ paved, 2’ gravel) 
o Shoulder Slope: 2%  

• Overall total project construction cost with safety mitigation: $14,200,000 

Example Steps: 
1. This example begins at the beginning of the Safety Mitigation Process (SMP). The SMP begins after 

completion of the Safety Certification Worksheet, which identifies the mitigations to be evaluated using 
the SMP. The Safety Certification Worksheet is shown in Figure 1. Note, all mitigation alternatives 
identified would need to be evaluated using the SMP, but this example only shows one. 
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Figure 1 Safety Certification Worksheet 

Mitigation alternative to be 
evaluated using the Safety 
Mitigation Process 
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Performance Based Safety Engineering Analysis (PBSEA) 

2. Identify the most reliable analysis method to evaluate the safety impacts of the Mitigation Alternative. Figure 2 steps through the flowchart to determine the most reliable analysis method for this example. 

 
Figure 2 Flow Chart to Determine Most Reliable Analysis Method 

Yes, equation 10-6 in the HSM 
predicts crashes for rural two-
lane, two-way segments with 
AADT from 0 to 17,800; 
Equation 11-9 predicts 
crashes for divided segments 
on rural multilane highways 
with AADT from 0 to 89,300. 

No, shoulder rumble strips are 
not available for the divided 
roadway segment SPF in 
Table 11-10. 

Yes, four years of crash data 
are available (2013-2017) with 
no geometric or traffic control 
changes during that time 
period 

Yes, the Mitigation Alternative 
is proposing to convert a 2-
lane to a 4-lane divided 
roadway, which is considered 
a “significant “ change based 
on HSM Volume 2, Appendix 
A.2.1 

Method 2B is the most 
“reliable” analysis method 

Yes, a continuous shoulder 
rumble strip CMF is available in 
Part D of HSM (Table 13-44) 
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3. The next step is to determine the required AADTs and crash data to use for the analysis. Method 2B 
was determined to be the most reliable analysis method to evaluate the conversion to a four-lane 
divided roadway with shoulder rumble strips. The Empirical Bayes (EB) method is not applicable for 
Method 2B, so no crash data is needed to perform the analysis.  

4. AADTs for the existing years of crash data are available, so no additional calculations are required to 
estimate historical AADTs. The evaluation period is ten years (2018-2027); however, AADTs are only 
available for 2017 and 2040, so an AADT for each year from 2018 to 2027 needs to be estimated by 
linearly interpolating between the 2017 and 2040 AADTs. This results in the following estimates of 
AADTs: 

• 2018 – 14,175 
• 2019 – 14,350 
• 2020 – 14,520 
• 2021 – 14,695 
• 2022 – 14,870 
• 2023 – 15,045 
• 2024 – 15,215 
• 2025 – 15,390 
• 2026 – 15,565 
• 2027 – 15,740 

5. All required inputs for the analysis are known at this point, so the safety evaluation can be completed 
utilizing the IHSDM. The first step to complete the safety evaluation in IHSDM is to create an alignment 
for the roadway segment to be evaluated. This is shown in Figure 3 below. 
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Figure 3 Alignment Setup 

Button to generate a new 
alignment (highway) 

Enter alignment information. 
The Ending Location is the 
end of the segment, which is 
30,000 feet in this example. 

Verify if vertical profile is 
required for roadway facility 
type (depends on SPF(s) that 
will be used). If vertical profile 
is not needed then vertical 
data does not need to be 
entered. 
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6. The next step is to specify the Area Type, Alignment Type, and Functional Classification, which the IHSDM uses to determine which SPF to use for the safety analysis. These parameters are consistent for the segment in this example, so they only need 
to be defined once (i.e. Start at station 0). This is shown in Figure 4 below. 

 
Figure 4 Corridor Characteristics 

Rural environment 
Undivided, two-lane roadway

Arterial 

Undivided roadway, so 
median width and transition 
changed to 0 
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7. The next step is to enter the roadway characteristics and traffic data. All of the applicable items for the site need to be entered; this is dependent on the roadway facility. Horizontal Alignment and AADT data are shown in Figure 5 and Figure 6 below. 

 
Figure 5 Roadway Characteristics and Traffic Data (Horizontal Alignment Data) 

Work through menu and enter 
relevant data 
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Figure 6 Roadway Characteristics and Traffic Data (AADT Data) 
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8. The model of the highway can be viewed to check if the roadway was coded properly. This is a model so it won’t look identical to the roadway, but it can be used to visually verify roadway elements are coded and has the general shape correct. The 
cross-section of the roadway, along with the profile and plan view can be viewed. This is shown in Figure 7 below. 

 

Figure 7 Highway Viewer 

Can select to view the 
highway as plan, profile, or 
cross section 

Can visually verify 
shoulders exists and there 
is a consistent cross slope 
between the lane and 
shoulders. 

Can visually verify 
horizontal alignment and 
curve locations. 

Highway attributes can be 
viewed by right-clicking on 
the screen. 
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9. All required data has now been entered, so the safety evaluation for the Base Condition can be completed. The start of the predictive analysis is shown in Figure 8 below. 

 
Figure 8 Evaluation Setup 

Select Crash Prediction to 
predict crashes 
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10. The timeframe for the analysis, configurations for crash distributions, CMF, and calibration need to be selected. At this point, the analyst selects whether Empirical Bayes (EB) will be used in the analysis. This is shown in Figure 9 below. 

 
Figure 9 Prediction Attributes 

Ten-year evaluation 
period from 2018 to 2027

Select None, as EB Method is 
not applicable to Method 2B 

Use WisDOT values if available, 
otherwise use the default.  The 
WisDOT values would have 
previously been entered in the 
Administration Tool. 
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11. The project has now been setup and can the safety evaluation to predict the future crashes. This is shown in Figure 10 below. 

 

Figure 10 Run Analysis 

Click Run to perform safety 
evaluation 

Verify evaluation parameters 
are correct 
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12. The safety evaluation is complete for the Base Condition and the output can be shown in a PDF format. This is shown in Figure 11 below. 

 
Figure 11 CMP Output (Base Highway) 

Total predicted crashes for 
Base Condition from 2018 to 
2027. Export the PDF of the 
output to be included in the 
documentation. 

Breakdown of crashes by 
crash type 
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13. The results of the safety evaluation for the Base Condition are known at this point and the process needs to be completed again to evaluate the Mitigation Alternative. This can be completed by copying the Base Condition and changing relevant data, or 
by creating a new highway (alignment) and repopulating the data. Due to the change in alignment type (divided multilane), a new highway was created for this example. All previous data will need to be re-entered, and additional data will need to be 
added (i.e. inside shoulders). Again, the modeled highway can be viewed to verify if the highway was modeled correctly. This is shown in Figure 12 and Figure 13 below. 

 

Figure 12 Mitigation Alternative Setup (Corridor Characteristics) 

Create a new highway or copy 
Base Condition highway 

Select alignment type Divided, 
Multilane  

Median width and transition at 
50 feet and type non-
traversable 
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Figure 13 Mitigation Alternative Setup (Shoulders/Highway viewer) 

Include an inside shoulder 

Work through menu and enter 
relevant data/similar data from 
the Base Condition 

Check highway viewer to see 
if cross section is modeled 
correctly 
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14. Steps 10 to 12 need to be repeated for the Mitigation Alternative to assess safety impacts. The output of the safety evaluation for the Mitigation Alternative is shown in Figure 14 below. The mitigation results need to be updated outside of IHSDM to 
incorporate the CMF associated with the installation of shoulder rumble strips. This will be accomplished during the economic analysis.  

 

Figure 14 CMP Output (Mitigation Highway) 

Predicted crashes for Mitigation 
Alternative. A decrease of 
51.03 under the Base 
Condition. These predicted 
crash values will be input into 
the Highway Safety BCA Tool. 
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Economic Appraisal 

The crashes for the Base Condition and Mitigation Alternative have been predicted, however CMF’s outside of the IHSDM tool need to be applied to the Mitigation Alternative. Since additional CMFs cannot be applied within IHSDM, the Economic Appraisal tool 
cannot be used.  The BCA Tool will be used to apply additional CMFs and perform the economic analysis. 
 

1. Under the project information section, enter the project ID, region and county, analyst completing the BCA, and the agency. Under the analysis information section, select Method 2A/B and the first year of the analysis period. Under the summary section 
enter the mitigation being evaluated under “Treatment Used” and the project costs for the base condition and alternative 1.Figure 15 and                    Figure 16 16 show these inputs. 
 

                                

Figure 15 BCA Tool Project Information                   Figure 16 BCA Tool Cost Information 
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2. Add the crash predictions that were predicted using the IHSDM for the Base Condition and Mitigation Alternative under the inputs for base case and alternatives section shown in Figure 17. Predicted crashes need to be entered for each year of the 
analysis, which can be found by selecting “Show Spreadsheet” under the evaluation options in the IHSDM. The total number of Fatal/Injury and PDO crashes need to be summed up for all segments within the project. The CMF found in Part D of HSM 
(Table 13-44) for shoulder rumble strips can be applied in the spreadsheet. No CMF is needed for the Base Condition, but a CMF is needed for the shoulder rumble strips in the Mitigation Alternative. The CMF applies to all crashes, so the CMF only 
needs to be entered under “All” for CMF 1, which is shown in Figure 17. 

 
Figure 17 BCA Tool Project Crash Data 

Enter in IHSDM 
results for Base 
Condition 

Apply CMF for shoulder 
rumble strips found in Part D 
of HSM (Table 13-44) 

Document crashes with 
mitigation alternative that 
includes has the CMF 
applied 

Enter in IHSDM 
results for Mitigation 
Alternative  
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3. Annual crash benefits and final calculations will be automatically updated and are shown in Figure 18. 

 
Figure 18 BCA Annual Crash Benefits and Final Calculations 

Total crash cost of Base 
Condition over 10-year 
evaluation period 
 

Total crash cost of 
Mitigation Alternative over 
10-year evaluation period 
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4. The results will be displayed under the summary section of the BCA tool.  The economic analysis is now complete and the results of the analysis (present value of crash costs and B/C for the mitigation) are output. This is the final output of the Safety 
Mitigation Process. The predicted crashes for the Base Condition and Mitigation Alternative need to be documented, along with the present value of the crashes and the B/C. The output of the economic analysis is shown in Figure 19 below. 

 
Figure 19 BCA Tool Economic Analysis Output 

5. The final step of the SMP is to document the data and analysis results of the safety evaluation process from the beginning to end. This is completed using the Safety Certification Document, which is completed and shown in the attachments. 

Benefit/Cost (B/C) – this is the 
value that needs to be 
documented in the Safety 
Certification Document 
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Safety Certification Document
Project ID XXXX-XX-XX

1. Did the project have Meta-Manager Safety Flags? Yes ☒ No ☐

Comments: Yes, 2 of 6 project PDP segments have crash flags.  1 of those have intersection/spot flags.

2. Did relevant crashes remain after initial Crash Vetting Process? Yes ☒ No ☐

Comments: Yes, the crashes vetted out for removal have no engineering countermeasures. The remaining 
crashes will be further analyzed in the CGA process.   

3. Are safety improvements needed to address concerns after the CGA Process? Yes ☒ No ☐

Comments: 4 crashes remained after vetting that indicated a link to the two-lane typical section and shoulder 
geometry.

4. Were safety mitigation alternatives analyzed in this project? Yes ☒ No ☐

4.1. Provide narrative of existing geometric conditions

This project is a 5.7-mile two-lane rural reconstruction project.  The pavement and base are at the end of their 
useful life and complete reconstruction is needed.  Two segments were flagged for crash concern.  

4.2. Provide narrative of crash history that was used to begin the SMCP

Four crashes were used to begin the SMCP.  These crashes were all head-on crashes resulting from a motorist 
crossing the centerline or overcorrecting when entering the shoulder.

4.3. Provide narrative of safety mitigation alternatives analyzed in SMCP

One mitigation alternative was chosen to be analyzed based on its ability to target and reduce head on crashes:  

a) Convert highway to 4-lane divided with shoulder rumble strips

This alternative would fully expand the highway, adding additional lanes and adding a raised median.  
Given the addition of a median, this would fully separate opposing traffic and target the head-on 
crash concern.  Expansion and adding a median may provide other crash benefits beyond the 
targeted head-on crash concern.

4.4. Analysis Results

The table below summarizes alternative crash forecasts, cost, and benefit/cost ratio for the total project.

Total Project Analysis Base Alt. A Add 
columns

Name Base 4-lane Div.
Analysis Method 2B
Fatal & Injury 68.97 69.25
Property Damage 145.89 68.37
Total 214.86 137.61
Cost $8.5M $14.2M
B/C - 0.10
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4.5. Provide narrative of reasonable and acceptable safety mitigation alternatives for consideration in the 
project improvement process

The alternative is a full-project typical-section improvement that would need to be implemented across the entire 
project.  This alternative would target a full range of crash types, including the head-on crash concern.
This alternative provides a significant reduction in property damage crashes, but slightly increases the frequency of 
fatal and injury crashes.  Given that predicted increase in fatal and injury crashes, and the very high cost of the 
improvement, this alternative has a low B/C.  This alternative may not be considered reasonable if safety is the 
only factor in its selection, but within project development processes that include other considerations there may 
be additional benefits.  This alternative should be considered further in the project development process only if 
other benefits beyond safety can provide further justification.

5. Approval

 

Region Planning Chief Date

ATTACHMENTS 
A. Project Location/Overview Map
B. Sites of Promise Documentation

a. Tabular data of safety flags
b. Meta-Manager file (XLS)

C. Crash Vetting Documentation
a. Relevant Crash Reports
b. WIS Trans Portal Data (XLS)

D. Safety Certification Worksheet
E. Safety Mitigation Certification Documentation

a. IHSDM output report
b. IHSDM XML files 
c. Safety evaluation spreadsheets (external to IHSDM)
d. Economic Analysis spreadsheets (external to IHSDM)



Example 9
Project Location Map

N



FDM 11‐38 Attachment 4.1 Safety Certification Worksheet

Example 9

Crash Vetting - Sites of Promise
See FDM 11-38-4.3 for guidance See FDM 11-38  Attachment 4.2 for guidance See FDM 11-38  Attachment 4.3 for guidance

PDP ID From RP RP Description To RP
Length
(PDP_Mile)

Crash Rate Flag
(RATEFLAG)

(Insert value if ≥ 1.0)

KAB Crash Rate Flag
(MMGR_KAB_CRSH_RT)

(Insert value if ≥ 1.00

Intersection Crash Rate 
Flag

(MM Database Name)

(Insert value if ≥ 1.0)

Intersection KAB Crash 
Rate Flag

(MM Database Name)

(Insert value if ≥ 1.0)

Summarize the contributing factors for ALL crashes in the 
flagged segment or intersection. 

Which geometric features contribute to the type 
and severity of the crashes?

Possible Countermeasures for 
Safety Mitigation Process

17465 097N032F007 097N033 000 0.81 N/A N/A

17466 097N033 000 CTH A 097N034 000 1.05 1.19 1.22 1.82 1.65

2 of 6 crashes were removed because no engineering countermeasures 
exist. These involved inattentive driving and inclement weather conditions.  
4 crashes should be further evaluated.

The remaining 4 crashes are all part of a head-on crash pattern.

Head on crashes even with existing centerline rumble strips.  
Two-lane typical section and shoulder geometry may have 
contributed to these crashes.

4-lane divided highway with shoulder rumble strips         

17467 097N034 000 GREINER RD 097N035J000 1.07 N/A N/A
17468 097N035J000 CTH F 097N036 000 0.72 N/A N/A

17469 097N036 000 CTH F 097N036 104 1.04 1.56

4 of 5 crashes were removed because no engineering countermeasures 
exist. These involved inattentive driving, inclement weather conditions, and 
unsecured loads. 1 crash should be further evaluated.

No crash patterns evident.

Geometrics did not contribute to the remaining crash.

17470 097N036 104 097N036 203 0.99 N/A N/A

See FDM 11-38-4.2 for guidance

Date of Analysis: Project Description:

System Screening - Sites of Promise Contributing Geometric Analysis

Safety Certification Worksheet
Worksheet ID: Highway:

Design ID: Project Title:

11‐38 Attach 4.1 Safety Certification Worksheet Example 9.xlsx

Attach 4.1 SCW

Attachment 4.1

Safety Certification Worksheet Page 1
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Example 10:  
 
This project is a 5.4-mile rural mill and overlay project.  One small section of the project is through a urban 
arterial with one signalized intersection flagged for safety concerns.  This example demonstrates how to 
complete the Safety Certification Process with analysis Method 2B. 
 
Documentation of Crashes in CGA Process: 
After the crash vetting process, there were 14 crashes remaining.  The Contributing Geometric Analysis (CGA) 
identified there were left turn crashes from both the minor road and the major road. The CGA process identified 
installing a roundabout as a possible mitigation measure. 
 
This example steps through the Safety Mitigation Process from the beginning through the economic analysis for 
evaluating the safety benefits of a replacing an urban arterial signalized four-leg intersection with an urban 
roundabout. 
 
Project Description: 

• Urban 
• 2-lanes (bi-directional) 
• AADT Major: 

o 2017: 13,900 
o 2040: 16,000 

• AADT Minor: 
o 2017: 8,600 
o 2040: 10,000 

• Lane Width:12’ 
• Shoulder Width: 4’ paved (shoulder is paved width between the fog line and curb flange) 
• Speed Limit: 30 mph 
• Base Construction Cost for the overall mill and overlay project: $2,700,000 

Existing Crashes: 
• Five years of crash data are available (2013-2017) with no geometric or traffic control changes during 

that period. 

Mitigation: 
• Convert signalized intersection to a roundabout 
• Overall total project construction cost with safety mitigation: $3,550,000 

 
Example Steps: 

1. This example begins at the beginning of the Safety Mitigation Process (SMP). The SMP begins after 
completion of the Safety Certification Worksheet, which identifies the mitigations to be evaluated using 
the SMP. The Safety Certification Worksheet is shown in Figure 1. Note, all Mitigation Alternatives 
identified would need to be evaluated using the SMP, but this example only shows one. 
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Figure 1 Safety Certification Worksheet 

Mitigation Alternatives to be 
evaluated using the Safety 
Mitigation Process.  For this 
example, only the roundabout 
mitigation is presented. 



FDM 11-38 Examples 

Page 3 

Performance Based Safety Engineering Analysis (PBSEA) 

2. Identify the most reliable analysis method to evaluate the safety impacts of the Mitigation Alternative. Figure 2 steps through the flowchart to determine the most reliably analysis method for this example. 

 
Figure 2 Flow Chart to Determine Most Reliable Analysis Method 

Yes, equation 10-10 in the 
HSM predicts crashes for four 
-leg signalized intersections 
two-lane, two-way segments 
with major AADT from 0 to 
25,200 and minor AADT from 
0 to 12,500 

No, a roundabout SPF is 
not available but a 
reasonable work-around 
exists. Use an SPF to 
model the signalized 
intersection and apply an 
external CMF from the 
WisDOT CMF table to 
model the roundabout. 

Yes, WisDOT CMF Table does 
contain the required CMFs

Yes, the Mitigation Alternative 
is proposing a different type of 
traffic control which is 
considered a “significant“ 
change based on HSM 
Volume 2, Appendix A.2.1 

Method 2B is the most 
“reliable” analysis method 

Yes, five years of crash data 
are available (2013-2017) with 
no geometric or traffic control 
changes during that time 
period 
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3. The next step is to determine the required AADTs and crash data to use for the analysis. Method 2B 

was determined to be the most reliable analysis method to evaluate replacing an urban arterial 
signalized four-leg intersection with an urban roundabout.  Method 2B does not use the Empirical Bayes 
(EB) method, so the years of crash data to include in the analysis does not need to be determined.  

4. AADTs for the existing years of crash data are available, so no additional calculations are required to 
estimate historical AADTs. The evaluation period is ten years (2018-2027); however, AADTs are only 
available for 2017 and 2040, so an AADT for each year from 2018 to 2027 needs to be estimated by 
linearly interpolating between the 2017 and 2040 AADTs. This results in the following estimates of 
AADTs: 

Major Approach 
• 2018 – 13,990 
• 2019 – 14,085 
• 2020 – 14,175 
• 2021 – 14,265 
• 2022 – 14,355 
• 2023 – 14,450 
• 2024 – 14,540 
• 2025 – 14,630 
• 2026 – 14,720 
• 2027 – 14,815 

Minor Approach 
• 2018 – 8,660 
• 2019 – 8,720 
• 2020 – 8,785 
• 2021 – 8,845 
• 2022 – 8,905 
• 2023 – 8,965 
• 2024 – 9,025 
• 2025 – 9,085 
• 2026 – 9,150 
• 2027 – 9,210 
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5. All required inputs for the analysis are known at this point, so the safety evaluation can be completed utilizing the IHSDM. The first step to complete the safety evaluation in IHSDM is to create an alignment for the first roadway segment to be evaluated. 
This is shown in Figure 3 below. 

 
Figure 3 Alignment Setup 

Button to generate a new 
alignment (highway) 

Enter alignment information. 
The Ending Location is the 
end of the segment, which is 
1,000 feet in this example. 

Verify if vertical profile is 
required for roadway facility 
type (depends on SPF(s) that 
will be used). If vertical profile 
is not needed then vertical 
data does not need to be 
entered. 
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6. The next step is to specify the Area Type, Alignment Type, and Functional Classification, which the IHSDM uses to determine which SPF to use for the safety analysis. These parameters are consistent for the segment in this example, so they only need 
to be defined once (i.e. Start at station 0). This is shown in Figure 4 below. 

 
Figure 4 Corridor Characteristics 

Urban environment Undivided, two-lane roadway 

Arterial 

Undivided roadway, so 
median width and transition 
changed to 0 
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7. The next step is to enter the roadway characteristics and traffic data.  All the applicable items for the site need to be entered; this is dependent on the roadway facility.  Lane, Shoulder, and AADT data is shown in Figure 5, Figure 6, and Figure 7 below. 

 

Figure 5 Roadway Characteristics and Traffic Data (Lane Data) 

Work through menu and enter 
relevant data 

Base Highway 1 is two-lane 
roadway 
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Figure 6 Roadway Characteristics and Traffic Data (Shoulder Data) 

Base Highway 1 has 4 foot 
paved shoulders 
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Figure 7 Roadway Characteristics and Traffic Data (AADT Data) 

Enter estimated AADT for 
each year within the 
evaluation period 
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8. The model of the highway can be viewed to check if the roadway was coded properly. This is a model so it won’t look identical to the roadway, but it can be used to visually verify roadway elements are coded and has the general shape correct. The 
cross-section of the roadway, along with the profile and plan view can be viewed. This is shown in Figure 8 below. 

 

Figure 8 Highway Viewer

Can select to view the 
highway as plan, profile, or 
cross section 

Can visually verify features 
and check cross section 
widths in the tray area 

Highway attributes can be 
viewed by right-clicking on 
the screen 
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9. The next step is to repeat steps 5-7 to create an alignment file for the second roadway segment to be evaluated. Area Type, Alignment Type, and Functional Classification will need to be specified and the roadway characteristics and traffic data will need 
to be entered for the second roadway. Once the second roadway is created and all the required data has been entered, the next step is to create a new intersection file. This is shown in Figure 9.  

 

Figure 9 Intersection Setup 

Button to generate a new 
intersection 

Select the number of legs 

Enter the traffic control 
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10. The next step is to enter the intersection location for each of the roadway segments. This is shown in Figure 10. 

 

Figure 10 Intersection Setup (Location) 

Enter intersection location 
for each highway 
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11. The next step is to enter the intersection attributes. All applicable items for the site need to be entered; this is dependent on the intersection type. This is shown in Figure 11 below. 

 

Figure 11 Intersection Attributes 

Enter intersection attributes 
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12. All required data has now been entered, so the safety evaluation for the Base Condition can be completed.  The start of the predictive analysis is shown in Figure 12 below. 

 

Figure 12 Evaluation Setup 

Select Crash Prediction to 
predict crashes 

Intersection is evaluated as 
part of the Highway evaluation 
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13. The timeframe for the analysis, configurations for crash distributions, CMF, and calibration need to be selected. At this point, the analyst selects whether Empirical Bayes (EB) will be used in the analysis. This is shown in Figure 13 below. 
14. The Empirical Bayes (EB) method is not used for this example, so existing crash data does not need to be entered. 

 

Figure 13 Prediction Attributes 

Ten-year evaluation 
period from 2018 to 2027 

EB is not being used for this 
method

Use WisDOT values if available, 
otherwise use the default.  The 
WisDOT values would have 
previously been entered in the 
Administration Tool. 

Crash data in not needed since the 
example is not using EB 
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15. The project has now been setup and can run the safety evaluation to predict the future crashes. This is shown in Figure 14 below. 

 

Figure 14 Run Analysis 

Click Run to perform safety 
evaluation 

Verify evaluation parameters 
are correct 
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16. The safety evaluation is complete for Base Highway 1 and the output can be shown in a PDF format. This is shown in Figure 15 below. A safety evaluation is not needed for Base Highway 2 because all intersection crashes are captured in the Base 
Highway 1 evaluation. 

 
Figure 15 CMP Output (Base Highway 1) 

17. An external CMF to that of the ones contained within the SPF is required to predict crashes for the Mitigation Alternative – conversion to a roundabout.  Currently the IHSDM has only this one external CMF loaded into the software (it is anticipated in the 
future that the IHSDM will be adding the capability to apply external CMF's).  The BCA tool can be utilized to estimate future crashes using a CMF, and can also be used to complete benefit-cost analysis. 

Total predicted crashes for Base 
Condition from 2018 to 2027. 
Export the PDF of the output to 
be included in the 
documentation.  These metrics 
are not useful for the economic 
analysis because the base crash 
prediction includes the whole 
roadway segments used to 
establish an intersection.  The 
table on the right that shows 
intersection crashes is useful for 
the ensuing economic analysis. 

Breakdown of crashes by 
crash type.  For the economic 
analysis within the BCA Tool, 
we only use the intersection 
crashes from the crash 
prediction model. 
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Economic Appraisal 
The crashes for the Base Condition have been predicted but the crash prediction for the Mitigation Alternative needs to be completed using the BCA Tool because the CMF required for prediction of the roundabout is outside of the IHSDM tool. Since additional 
CMFs cannot be applied within IHSDM, the Economic Appraisal tool within the IHSDM cannot be used.  The BCA Tool will be used to apply additional CMFs and perform the economic analysis. 
 

1. Under the project information section, enter the project ID, region and county, analyst completing the BCA, and the agency. Under the analysis information section, select Method 2A/B and the first year of the analysis period. Under the summary section 
enter the mitigation being evaluated under “Treatment Used” and the project costs for the base condition and alternative 1. Figure 16 and Figure 17 show these inputs. 

 
 

 
 

       
Figure 16 BCA Tool Project Information                   Figure 17 BCA Tool Cost Information 
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2. Add the crash predictions that were predicted using the IHSDM for the Base Condition under the inputs for base case. For this example, the prediction for the Mitigation Alternative is the same as the Base Condition, so the same crash prediction is 
entered for both the base case and alternative 1, which is shown in Figure 18. Predicted crashes for the intersection need to be entered for each year of the analysis, which can be found by selecting “Show Spreadsheet” under the evaluation options in 
the IHSDM. The CMF found in the WisDOT list for “Convert Signal to RAB” can be applied in the spreadsheet. There are two CMFs; 1) one for fatal and injury crashes; and 2) one for PDO crashes. The two CMFs need to be entered in their respective 
location for Alternative 1, which is shown in Figure 18. 

 
Figure 18 BCA Tool Project Crash Data 

Enter in IHSDM 
results for Base 
Condition

Copy crash prediction 
for Base Condition to 
Alternative 1 

Apply CMF from WisDOT list 
for fatal/injury (KABC) and 
PDO crashes

Document crashes with 
mitigation alternative that 
includes has the CMF 
applied 
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3. Annual crash benefits and final calculations will be automatically updated and are shown in Figure 19. 
 

 
Figure 19 BCA Annual Crash Benefits and Final Calculations 

Total crash cost of Base 
Condition over 10-year 
evaluation period 
 

Total crash cost of 
Mitigation Alternative over 
10-year evaluation period 
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4. The results will be displayed under the summary section of the BCA tool.  The economic analysis is now complete and the results of the analysis (present value of crash costs and B/C for the mitigation) are output. This is the final output of the Safety 
Mitigation Process. The predicted crashes for the Base Condition and Mitigation Alternative need to be documented, along with the present value of the crashes and the B/C. The output of the economic analysis is shown in Figure 20 below. 

 
Figure 20 BCA Tool Economic Analysis Output 

5. The last step of the SMP is to document the data and analysis results of the safety evaluation process from the beginning to end. This is completed using the Safety Certification Document, which is completed and shown in the attachments that follow. 

Benefit/Cost (B/C) – this is the 
value that needs to be 
documented in the Safety 
Certification Document 
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Safety Certification Document
Project ID XXXX-XX-XX

1. Did the project have Meta-Manager Safety Flags? Yes ☒ No ☐

Comments: Yes, 2 of 4 project PDP segments have crash flags.  Both of those have intersection/spot flags.

2. Did relevant crashes remain after initial Crash Vetting Process? Yes ☒ No ☐

Comments: Yes, the crashes vetted out for removal have no engineering countermeasures. The remaining 
crashes will be further analyzed in the CGA process.   

3. Are safety improvements needed to address concerns after the CGA Process? Yes ☒ No ☐

Comments: 14 crashes remained after vetting, all of which indicated a link to the left turn geometry at the 
intersection.  The crashes were all left turn crashes from both the major road and minor road.  Most of the crashes 
appear to be caused by the lack of left turn motorist visibility of oncoming vehicles when visually blocked by an 
opposing left turn vehicle. 

4. Were safety mitigation alternatives analyzed in this project? Yes ☒ No ☐

4.1. Provide narrative of existing geometric conditions

The overall project is a 5.4-mile rural 2-lane highway rehabilitation project.  One portion of the project is within a 
short urban arterial section that has an urban intersection that remains a Site of Promise.  The major intersection 
approaches have no left turn lanes. 

4.2. Provide narrative of crash history that was used to begin the SMCP

Fourteen crashes were used to begin the SMCP.  Lack of left turn lanes on all approaches contributed to each of 
these crashes.  All crashes were related to a left turn visibility concern.

4.3. Provide narrative of safety mitigation alternatives analyzed in SMCP

Since all remaining crashes (analyzed in the CGA process) were linked to the lack of visibility of left turning 
motorists when faced with an opposing left turn vehicle, the mitigation options need to address this specific 
concern.  Simply reconstructing the intersection in kind will not improve this geometric condition.  Although a low-
cost alternative to left turn visibility concerns is with protected-only left turn signal phases, the current signalized 
intersection does not have left turn signal phases or adequate vehicle storage to allow that as a viable option.  
Additionally, these improvements are not warranted by operational and capacity needs and the improvements may 
have negative operational and public perception impacts in this area.  

Two mitigation alternatives were chosen to be analyzed, each with the specific objective to increase the visibility of 
left turning motorists and ultimately to reduce crashes involving left turning vehicles: 

a) Install offset left turn lanes

This alternative would reconstruct the existing traffic signal intersection with the same operational 
phasing (permissive left turn phases) but reconstruct the left turn lane geometry to allow positive lane 
offsets on opposing left turn lanes.  Motorists visibility would be greatly increased to allow conflicting 
through vehicles to be seen prior to attempting a left turn.  This improvement would directly target the 
existing concern of non-offset left turn lanes at the intersection. 
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b) Install roundabout

This alternative would eliminate traditional “left turns” at the intersection.  Those movements would 
become right turns and complete their movement around the roundabout.  This alternative both 
directly and indirectly targets the existing left turn crash concern.  The roundabout would be 
constructed to allow adequate left-looking sight distance to allow vehicles entering the roundabout to 
view conflicting vehicles.  Additionally, the left turn vehicles would have minimal chance of a left-turn 
angle style crash that is evident in the existing condition.  Since all left turns become right turns, the 
severity of the crash pattern should be reduced because traditional angle crashes are likely to be 
side-swipe crashes, a traditionally less-severe crash type.

4.4. Analysis Results

The table below summarizes alternative crash forecasts, cost, and benefit/cost ratio for the total project.

Total Project Analysis Base Alt. A Alt. B Alt. C Add 
columns

Name Base Offset Lefts Roundabout
Analysis Method 2B
Fatal & Injury 6.6 6.5 5.7
Property Damage 13.4 12.0 17.7
Total 20.0 18.5 23.4
Cost $2,700,000 $3,000,000 $3,550,000

B/C - 1.03 0.40

4.5. Provide narrative of reasonable and acceptable safety mitigation alternatives for consideration in the 
project improvement process

Both alternatives are considered spot improvements that are independent of the remainder of the improvement 
project and therefore do not affect typical section decisions on the overall project.  Each alternative specifically 
targets the left turn crash history and attempts to minimize the geometric contribution of those crashes.  Based on 
predictive crash modeling, each alternative is expected to reduce the frequency of all crashes at the intersection 
and therefore are considered acceptable safety mitigation alternatives.

Alternative A has a small reduction (over the existing condition “Base”) in the anticipated fatal and injury crash 
frequency but a larger reduction in property damage crashes.  The alternative directly targets the specific crash 
history at the intersection, providing improved left turn visibility to counteract left turn angle crashes. The resulting 
B/C demonstrates, without regional adjustment factors, that the benefits are higher than the costs given the 
analysis parameters and therefore this should be considered a reasonable alternative for further consideration in 
the project development processes.

Alternative B is expected to have a significantly higher property damage crash frequency but lower frequency of 
fatal and injury crashes.  While the alternative generally targets the same crash history, it also revises the turn 
geometry to promote less severity in future crashes. The resulting B/C demonstrates, without regional adjustment 
factors, that the costs are higher than the benefits given the analysis parameters.  This analysis considers safety-
alone in the computation of benefits and costs.  This alternative may not be considered reasonable if safety is the 
only factor in its selection, but within project development processes that include other considerations there may 
be additional benefits.  This alternative should be considered further in the project development process only if 
other benefits beyond safety can provide further justification.

 

This example only analyzed the roundabout 
alternative.  Other alternative results are 

shown for illustrative purposes only.
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5. Approval

 

Region Planning Chief Date

ATTACHMENTS 
A. Project Location/Overview Map
B. Sites of Promise Documentation

a. Tabular data of safety flags
b. Meta-Manager file (XLS)

C. Crash Vetting Documentation
a. Relevant Crash Reports
b. WIS Trans Portal Data (XLS)

D. Safety Certification Worksheet
E. Safety Mitigation Certification Documentation

a. IHSDM output report
b. IHSDM XML files
c. Safety evaluation spreadsheets (external to IHSDM)
d. Economic Analysis spreadsheets (external to IHSDM)



N

Example 10 
Project Location Map

Intersection 
of Interest
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Crash Vetting - Sites of Promise
See FDM 11-38-4.3 for guidance See FDM 11-38  Attachment 4.2 for guidance See FDM 11-38  Attachment 4.3 for guidance

PDP ID From RP RP Description To RP Length
(PDP_Mile)

Crash Rate Flag
(RATEFLAG)

(Insert value if ≥ 1.0)

KAB Crash Rate Flag
(MMGR_KAB_CRSH_RT)

(Insert value if ≥ 1.00

Intersection Crash 
Rate Flag

(MM Database Name)

(Insert value if ≥ 1.0)

Intersection KAB 
Crash Rate Flag
(MM Database Name)

(Insert value if ≥ 1.0)

Summarize the contributing factors for ALL crashes in the 
flagged segment or intersection. 

Which geometric features contribute to the type 
and severity of the crashes?

Possible Countermeasures for 
Safety Mitigation Process

11603 052E054 000 KENT RD 052E056 000 1.53 N/A N/A

11604 052E056 000 LANGLADE/PRICE 
RD 052E057M023 1 2.4 4.2 2.61

8 of 22 crashes were removed because no engineering countermeasures 
exist.  These involved inattentive driving and inclement weather conditions.  
14 crashes should be further evaluated.

The remaining 14 crashes were part of two overall crash patterns.  Crash 
patterns were left turn crashes from both the minor road and the major road.

Lack of left turn lanes on both major and side road 
approaches contributed to all remaining angle crashes.

Widen median and add offset left turn lanes

Conversion to urban roundabout

11605 052E057M023 STATE FIRE LANE 052E057M158 1.35 1.9 3.4 2.61

10 of 10 crashes were removed because no engineering countermeasures 
exist. These involved inattentive driving, inclement weather conditions, and 
driving too fast for conditions.

No crash patterns evident.

N/A

11606 052E057M158 052E059 000 1.51 N/A N/A

See FDM 11-38-4.2 for guidance

Date of Analysis: Project Description:

System Screening - Sites of Promise Contributing Geometric Analysis

Safety Certification Worksheet
Worksheet ID: Highway:

Design ID: Project Title:

11‐38 Attach 4.1 Safety Certification Worksheet Example 10.xlsx

Attach 4.1 SCW

Attachment 4.1

Safety Certification Worksheet Page 1
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Example 11:  
 
This project is an approximately 1-mile rural pavement rehabilitation project.  The segment has run off the road 
safety concerns.  This example demonstrates how to complete the Safety Certification Process with 
analysis Method 3A. 
 
Documentation of Crashes in CGA Process: 
After the crash vetting process, there were 9 crashes remaining in the Contributing Geometric Analysis (CGA) 
that identified the existing horizontal curves and shoulder geometry as contributing factors to the crashes. The 
CGA process identified increasing the horizontal curve radius in the project corridor and increasing the paved 
shoulder width from 3’ to 5’ as possible mitigation measures. 
 
This example steps through the Safety Mitigation Process from the beginning through the economic analysis for 
evaluating the safety benefits of increasing the horizontal curve radius and increasing the paved shoulder width 
from 3’ to 5’.  
 
Project Description: 

 Rural 
 2-lanes (bi-directional) 
 AADT: 

o 2015: 13,000 
o 2016: 14,000 
o 2017: 14,500 
o 2040: 17,000 

 Segment Length: 5,000 ft 
 Lane Width:12’ 
 Shoulder Width: 8’ total – 3’ paved, 5’ gravel  
 Shoulder Slope:  3% 
 Roadside Hazard Rating: 4 
 Cross Slope: 

o 0+00 to 35+00: -2% 
o 35+00 to 50+00: -4% 

 Posted Speed Limit:  55 mph 
 10 driveways spaced evenly throughout both sides) 
 300’ horizontal curve at 30+00 with a 900’ radius  
 Base condition construction cost for the overall pavement rehabilitation project:  $425,000 

Existing Crashes: 
 4 years of crash data (2014-2017) 

o 2014: 3 crashes 
o 2015: 4 crashes 
o 2016: 5 crashes 
o 2017: 4 crashes 
o 7 of 16 crashes occurred at the horizontal curve  

 No geometric or traffic control changes from 2014 to 2017 

Mitigation: 
 Widen paved shoulder width from 3’ to 5’ and increase horizontal curve radius from 900’ to 1500’ 
 Overall total project construction cost with safety mitigation: $700,000 

 
Example Steps: 

1. This example begins at the beginning of the Safety Mitigation Process (SMP). The SMP begins after 
completion of the Safety Certification Worksheet, which identifies the mitigations to be evaluated using 
the SMP. The Safety Certification Worksheet is shown in Figure 1. Note, all Mitigation Alternatives 
identified would need to be evaluated using the SMP, but this example only shows one. 
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Figure 1 Safety Certification Worksheet 

Mitigation alternatives to be 
evaluated using the Safety 
Mitigation Process 
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Performance Based Safety Engineering Analysis (PBSEA) 

2. Identify the most reliable analysis method to evaluate the safety impacts of the Mitigation Alternative. Figure 2 steps through the flowchart to determine the most reliably analysis method for this example. 

 
Figure 2 Flow Chart to Determine Most Reliable Analysis Method 

Yes, equation 10-6 in the HSM 
predicts crashes for rural two-
lane, two-way segments with 
AADT from 0 to 17,800 

Yes, the Base Condition 
elements of equation 10-6 
contain the elements of the 
roadway (Pages 10-14 to 10-
16 of HSM) 

Yes, four years of crash data 
are available (2014-2017) with 
no geometric or traffic control 
changes during that time 
period 

No, the Mitigation Alternative is 
proposing increasing paved 
shoulder width from 3’ to 5’ and 
lengthening a horizontal curve 
which is not considered a 
“significant” change based on 
HSM Volume 2, Appendix A.2.1 

Method 3A is the most 
“reliable” analysis method 



FDM 11-38 Examples 
 

  Page 4 

 
3. The next step is to determine the required AADTs and crash data to use for the analysis. Method 3A 

was determined to be the most reliable analysis method to evaluate the Mitigation Alternatives. Method 
3A uses the Empirical Bayes (EB) method, so the years of crash data to include in the analysis needs to 
be determined. Five years of existing crash data are available (2013 – 2017); however, there was a 
geometric change made on the segment in 2013, so only the four most recent years of crash data 
should be used (2014 – 2017) in the analysis. 

4. AADTs for the existing years of crash data are available, so no additional calculations are required to 
estimate historical AADTs. The evaluation period is ten years (2018-2027); however, AADTs are only 
available for 2017 and 2040, so an AADT for each year from 2018 to 2027 needs to be estimated by 
linearly interpolating between the 2017 and 2040 AADTs. This results in the following estimates of 
AADTs: 

 2018 – 14,750 
 2019 – 15,000 
 2020 – 15,250 
 2021 – 15,500 
 2022 – 15,750 
 2023 – 16,000 
 2024 – 16,250 
 2025 – 16,500 
 2026 – 16,750 
 2027 – 17,000 

 
5. All required inputs for the analysis are known at this point, so the safety evaluation can be completed 

utilizing the IHSDM. The first step to complete the safety evaluation in IHSDM is to create an alignment 
for the roadway segment to be evaluated. This is shown in Figure 3 below. 
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Figure 3 Alignment Setup 

Button to generate a new 
alignment (highway) 

Enter alignment information. 
The Ending Location is the 
end of the segment, which is 
5,000 feet in this example. 

Verify if vertical profile is 
required for roadway facility 
type (depends on SPF(s) that 
will be used). If vertical profile 
is not needed, then vertical 
data does not need to be 
entered. 
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6. The next step is to specify the Area Type, Alignment Type, and Functional Classification, which the IHSDM uses to determine which SPF to use for the safety analysis. These parameters are consistent for the segment in this example, so they only need 
to be defined once (i.e. Start at station 0). This is shown in Figure 4 below. 

 
Figure 4 Corridor Characteristics 

Rural environment Undivided, two-lane roadway 

Arterial 

Undivided roadway, so 
median width and transition 
changed to 0
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7. The next step is to enter the roadway characteristics and traffic data. All of the applicable items for the site need to be entered; this is dependent on the roadway facility. This is shown in Figure 5 below. 

 
Figure 5 Roadway Characteristics and Traffic Data (Horizontal Alignment) 

Work through menu and enter 
relevant data 
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8. Because the number of years of available traffic count data and crash data do not match, the traffic count data is adjusted to have the same number of years of data. This is shown in Figure 6 below. 

 
Figure 6 Roadway Characteristics and Traffic Data (AADT Data) 

Since only three years of 
traffic data was collected, the 
Year 2014 traffic volumes  
were entered as equaling 
Year 2015 data so the same 
number of years of traffic 
volume and crash data is 
inputted 
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9. The model of the highway can be viewed to check if the roadway was coded properly. This is a model so it won’t look identical to the roadway, but it can be used to visually verify roadway elements are coded and has the general shape correct.  The 
cross-section of the roadway, along with the profile and plan view can be viewed. This is shown in Figure 7 and Figure 8 below.  

 
Figure 7 Highway Viewer 

Can select to view the 
highway as plan, profile, or 
cross section 

Can visually verify features 
and check cross-section 
widths in the tray area.  
Highway attributes can be 
viewed by right-clicking on 
the screen. 
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Figure 8 Highway Viewer (Horizontal Alignment) 
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10. All of the required data has now been entered, so the safety evaluation for the Base Condition can be completed. The start of the predictive analysis is shown in Figure 9 below. 

 
Figure 9 Evaluation Setup 

Select Crash Prediction to 
predict crashes 

Verify data is coded correctly 
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11. The timeframe for the analysis, configurations for crash distributions, CMF, and calibration need to be selected. At this point, the analyst selects whether Empirical Bayes (EB) will be used in the analysis. This is shown in Figure 10 below. 

 
Figure 10 Prediction Attributes 

Ten-year evaluation 
period from 2018 to 2027 

This method (3A) uses 
Empirical Bayes – selection of 
“Site-Specific” or “Whole-
Project” needs to be 
determined using engineering 
judgement based on the 
mitigation being tested and 
where the problem locations 
are. Since 7 of the segment’s 
16 crashes are located on the 
horizontal curve, site-specific 
is used. 

Previously determined that all 
years of existing crash data 
(2014 to 2017) can be used. 

Use WisDOT values if available, 
otherwise use the default.  The 
WisDOT values would have 
previously been entered in the 
Administration Tool. 
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12. The Empirical Bayes (EB) method is used for this example, so existing crash data needs to be entered. This is shown in Figure 11 below. 

 
Figure 11 Crash Data for Empirical Bayes (EB) Method 

Enter crash data based on 
location to be used for 
Empirical Bayes 
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13. The project has now been setup and can run the safety evaluation to predict the future crashes. This is shown in Figure 12 below. 

 
Figure 12 Run Analysis 

Click Run to perform safety 
evaluation 

Verify evaluation parameters 
are correct 
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14. The safety evaluation is complete for the Base Condition and the output can be shown in a PDF format. This is shown in Figure 13 below. 

 

 
Figure 13 CMP Output (Base Highway) 

 

Total predicted crashes for 
Base Condition from 2018 to 
2027. Export the PDF of the 
output to be included in the 
documentation.

Breakdown of crashes by 
crash type 
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15. The results of the safety evaluation for the Base Condition are known at this point and the process needs to be completed again to evaluate the Mitigation Alternative. The Base Condition highway needs to be copied and edited to analyze the safety 
impacts of the mitigation (i.e. increase horizontal curve radius to 1500’ and widen paved shoulder width from 3’ to 5’). This is shown in Figures 14 and 15 below. 

 
Figure 14 Mitigation Alternative Setup (Horizontal Alignment) 

Copy Base Condition 
highway and create 
mitigation highway file 

Change horizontal curve to 
1500’ radius and adjust curve 
length accordingly. 
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Figure 15 Mitigation Alternative Setup (Shoulders) 

Change paved shoulder width 
from 3’ to 5’ and reduced 
gravel shoulder from 5’ to 3’. 
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16. Steps 7 to 14 need to be repeated for the Mitigation Alternative to assess to safety impacts. The output of the safety evaluation for the Mitigation Alternative are shown in Figure 16 below. 

 
Figure 16 CMP Output (Mitigation Highway) 

 

Predicted crashes for Mitigation 
Alternative. A decrease from 
49.08 under the Base 
Condition. Export the PDF of 
the output to be included in the 
documentation. 
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Economic Appraisal 

The crashes for the Base Condition and Mitigation Alternative have now been predicted and the economic feasibility of the mitigation need to be evaluated. The safety evaluation was completed entirely within the IHSDM, so the built in Economic Appraisal tool 
within the IHSDM can be used to complete the economic appraisal. 
 

1. Change the Crash Cost Configuration to the approved Wisconsin adjusted crash costs. This is shown  below. 

 
Figure 17 Change Crash Costs to Wisconsin Adjusted 

 

Change to WisDOT adjusted 
crash costs, which would have 
been setup previously in the 
Administration Tool. 
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2. Determine the calculated crash costs for the base highway and Mitigation Alternative by adding each case to the economic analysis.  This is shown in Figure 18. 

 
Figure 18 Edit the Evaluation Data 
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3. Add the crash predictions that were previously calculated for the Base Condition evaluation and Mitigation Alternative evaluation. This is shown in Figure 19 and Figure 20 below. 

 
Figure 19 Calculate Present Value of Crashes (Base Highway) 

Calculate the present value of 
crashes for both the Base 
Condition and Mitigation 
Alternative. 

Add the crash prediction 
output for both the Base 
Condition and Mitigation 
Alternative. The present 
value of the crashes will be 
calculated.

The construction cost 
should be entered for 
“Present Value of 
Other Cost” 
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Figure 20 Calculate Present Value of Crashes (Mitigation Highway) 

The construction cost 
for the Mitigation 
Alternative should be 
entered for “Present 
Value of Other Cost” 
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4. Identify the Base Condition and Mitigation Alternative.  The present value of crashes will automatically be imported. The “Present Value of Other Cost” will be $0 for the base case and the difference in construction costs of the base case and the 
Mitigation Alternative (i.e. the additional costs attributed to constructing the mitigation). This is shown in Figure 21 below. 

 

 
Figure 21 Economic Analysis Setup 

Select “yes” for base case and 
“no” for Mitigation Alternative. 
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5. The economic analysis is now setup and can be run. Generate a new Economic Analysis and select “Benefit/Cost” and then run the analysis. This is shown in Figure 22 and Figure 23 below. 

 
Figure 22 Benefit Cost Analysis 

Select “Benefit/Cost” 
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Figure 23 Run Economic Analysis 

Click “Run” to begin economic 
analysis 
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6. The economic analysis is now complete and the results of the analysis (present value of crash costs 
and B/C for the mitigation) are output. This is the final output of the Safety Mitigation Process. The 
predicted crashes for the Base Condition and Mitigation Alternative need to be documented, along with 
the present value of the crashes and the B/C. The output of the economic analysis is shown in Figure 
24 below. 
 
 
 
 
 
 

 
Figure 24 Economic Analysis Output 

 
 
 
 
 
 
 
 
 
 

7. The last step of the SMP is to document the data and analysis results of the safety evaluation process 
from the beginning to end. This is completed using the Safety Certification Document, which is 
completed and shown in the attachments that follow. 

Monetized value of the 
predicted crashes for Base 
Condition and Mitigation 
Alternative 

Construction costs of Base 
Condition and Mitigation 
Alternative 
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Safety Certification Document
Project ID XXXX-XX-XX

1. Did the project have Meta-Manager Safety Flags? Yes ☒ No ☐

Comments: Yes, the single project PDP segment has a segment crash flag.

2. Did relevant crashes remain after initial Crash Vetting Process? Yes ☒ No ☐

Comments: Yes, the crashes vetted out for removal have no engineering countermeasures. The remaining 
crashes will be further analyzed in the CGA process.   

3. Are safety improvements needed to address concerns after the CGA Process? Yes ☒ No ☐

Comments: 12 crashes remained after vetting and 7 of those indicated a possible link to the horizontal curve 
feature and shoulder geometry. 

4. Were safety mitigation alternatives analyzed in this project? Yes ☒ No ☐

4.1. Provide narrative of existing geometric conditions

The overall project is a 1-mile 2-lane rural highway rehabilitation project.  The current roadway has one horizontal 
curve and 3’ paved shoulders.

4.2. Provide narrative of crash history that was used to begin the SMCP

Seven crashes, all ROR crashes, shared a potential link to the horizontal curve and shoulder geometry.

4.3. Provide narrative of safety mitigation alternatives analyzed in SMCP

One mitigation alternative was chosen to be analyzed based on its ability to target and reduce run off the road 
crashes: 

 
a) Widen paved shoulders from 3’ to 5’ and flatten the horizontal curve from 300’ radius to 900’ radius

This alternative would improve a horizontal curve and add widened shoulders to target specific ROR 
crashes.

4.4. Analysis Results

The table below summarizes alternative crash forecasts, cost, and benefit/cost ratio for the total project.

Total Project Analysis Base Alt. A Alt. B Alt. C Add 
columns

Name Base Shoulders 
and curve

Analysis Method 3A
Fatal & Injury 17.53 16.57
Property Damage 31.55 31.17
Total 49.08 47.74
Cost $425,000 $700,000

B/C - 3.05
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4.5. Provide narrative of reasonable and acceptable safety mitigation alternatives for consideration in the 
project improvement process

The widened-shoulders element of the alternative could be implemented across the entire project or just at 
locations that would directly target ROR crashes.  Engineering judgment is needed to determine where to apply 
those.  For this example, the shoulders were applied to the entire project limits.  The curve reconstruction is a spot 
improvement at one horizontal curve.  This overall alternative would target the existing ROR crash concern.

This alternative provides a slight reduction in all crashes.  Given the relatively low cost and the predicted decrease 
in all crashes, the resulting B/C demonstrates that, without regional adjustment factors, that the benefits are higher 
than the costs of the alternative. This alternative should be considered further in the project development process.

5. Approval

 

Region Planning Chief Date

ATTACHMENTS 
A. Project Location/Overview Map
B. Sites of Promise Documentation

a. Tabular data of safety flags
b. Meta-Manager file (XLS)

C. Crash Vetting Documentation
a. Relevant Crash Reports
b. WIS Trans Portal Data (XLS)

D. Safety Certification Worksheet
E. Safety Mitigation Certification Documentation

a. IHSDM output report
b. IHSDM XML files



N

Example 11
Project Location Map
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Crash Vetting - Sites of Promise
See FDM 11-38-4.3 for guidance See FDM 11-38  Attachment 4.2 for guidance See FDM 11-38  Attachment 4.3 for guidance

PDP ID From RP RP Description To RP Length
(PDP_Mile)

Crash Rate Flag
(RATEFLAG)

(Insert value if ≥ 1.0)

KAB Crash Rate Flag
(MMGR_KAB_CRSH_RT)

(Insert value if ≥ 1.00

Intersection Crash 
Rate Flag

(MM Database Name)

(Insert value if ≥ 1.0)

Intersection KAB 
Crash Rate Flag
(MM Database Name)

(Insert value if ≥ 1.0)

Summarize the contributing factors for ALL crashes in the 
flagged segment or intersection. 

Which geometric features contribute to the type 
and severity of the crashes?

Possible Countermeasures for 
Safety Mitigation Process

17990 107N039 104 107N039 208 0.95 2.6 5.3

4 of 16 crashes were removed because no engineering countermeasures 
exist. These involved inclement weather conditions and driving too fast for 
conditions.  12 crashes should be further evaluated.

7 of the remaining 12 crashes were ROR crashes near a horizontal curve.  
No other crash patterns evident.

7 of the remaining 12 crashes were located at a horizontal 
curve feature and may have also been contributed to by 
shoulder geometry.  Geometric features did not contribute to 
the other remaining crashes.

Widen paved shoulders

Increase horizontal curve radius

See FDM 11-38-4.2 for guidance

Date of Analysis: Project Description:

System Screening - Sites of Promise Contributing Geometric Analysis

Safety Certification Worksheet
Worksheet ID: Highway:

Design ID: Project Title:

11‐38 Attach 4.1 Safety Certification Worksheet Example 11.xlsx

Attach 4.1 SCW

Attachment 4.1

Safety Certification Worksheet Page 1
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Example 12:  
 
This project is a 0.95-mile rural mill and overlay project.  One rural intersection was flagged for safety concerns.  
This example demonstrates how to complete the Safety Certification Process with analysis Method 3A. 
 
Documentation of Crashes in CGA Process: 
After the crash vetting process there were 15 crashes remaining. The Contributing Geometric Analysis (CGA) 
identified the shoulder geometry as a possible contributing factor to 15 of the remaining crashes. The CGA 
process identified reducing the lane width and increasing the paved shoulder as a possible mitigation 
alternative. 
 
This example steps through the Safety Mitigation Process from the beginning through the economic analysis for 
evaluating the safety impacts of reducing the lane width from 12’ to 11’, increasing the paved shoulder width 
from 3’ to 5’, and reducing the gravel shoulder width from 5’ to 4’ as a possible mitigation alternative. The CGA 
analysis identified one other mitigation alternative that would also need to be evaluated using the Safety 
Mitigation Process; this however are not shown in this example. 
 
Project Description: 

 Rural 
 2-lanes (bi-directional) 
 AADT: 

o 2013: 9,800 
o 2014: 10,000 
o 2015: 11,000 
o 2016: 10,500 
o 2017: 13,000 
o 2040: 18,000 

 Segment Length: 5,000 ft 
 Lane Width:12’ 
 Shoulder Width: 3’ paved and 5’ gravel 
 Roadside Hazard Rating: 

o 0 to 2,500 ft: 3 
o 2,500 to 5,000 ft: 4 

 Centerline rumble strip present 
 Driveway Density: 5 driveways/mile 
 Base Construction Cost for the overall mill and overlay project: $475,000 

Existing Crashes: 
 5 years of crash data (2013-2017) 

o 2013: 13 crashes 
o 2014: 10 crashes 
o 2015: 12 crashes 
o 2016: 8 crashes 
o 2017: 15 crashes 

 These are all crashes and not only the remaining crashes after the crash vetting process 
 There was a geometric change made to the segment in 2013 

Mitigation: 
 Reduce lane width from 12’ to 11’ and reconfigure shoulders to offer 5’ paved and 4’ gravel. 
 Overall total project construction cost with safety mitigation: $625,000 

 
Example Steps: 

1. This example begins at the beginning of the Safety Mitigation Process (SMP). The SMP begins after 
completion of the Safety Certification Worksheet, which identifies the mitigations to be evaluated using 
the SMP. The Safety Certification Worksheet is shown in Figure 1. Note, all mitigation alternatives 
identified would need to be evaluated using the SMP, but this example only shows one. 
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Figure 1 Safety Certification Worksheet 

 

Mitigation alternatives to be evaluated 
using the Safety Mitigation Process. 
For this example, only the reduce lane 
width and widen shoulders alternative 
was analyzed.  Note the overall project 
is longer than this analysis section but 
for this example the analyst decided to 
only evaluate an improvement within 
one Site of Promise segment in the 
overall project. 
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Performance Based Safety Engineering Analysis (PBSEA) 

2. Identify the most reliable analysis method to evaluate the safety impacts of the Mitigation Alternative. Figure 2 steps through the flowchart to determine the most reliable analysis method for this example. 

 

 
Figure 2 Flow Chart to Determine Most Reliable Analysis Method 

Yes, equation 10-6 in the HSM 
predicts crashes for rural two-
lane, two-way segments with 
AADT from 0 to 17,800 

Yes, the CMFs contained in 
equation 10-6 (Part C) contain 
the elements of the roadway 
(Pages 10-14 to 10-16 of 
HSM) 

Yes, four years of applicable 
crash data are available 
(2014-2017) with no 
geometric or traffic control 
changes during that time. 

No, the Mitigation Alternative 
is reducing the lane width and 
increasing the shoulder width, 
which is not considered a 
significant change based on 
HSM Volume 2, Appendix 
A.2.1 

Method 3A is the most 
“reliable” analysis method 



FDM 11-38 Examples 
 

  Page 4 

 
3. The next step is to determine the required AADTs and crash data to use for the analysis. Method 3A 

was determined to be the most reliable analysis method to evaluate reducing the lane widths and 
widening the paved shoulders. Method 3A uses the Empirical Bayes (EB) method, so the years of crash 
data to include in the analysis needs to be determined. Five years of existing crash data are available 
(2013 – 2017); however, there was a geometric change made on the segment in 2013, so only the four 
most recent years of crash data should be used (2014 – 2017) in the analysis. 

4. AADTs for the existing years of crash data are available, so no additional calculations are required to 
estimate historical AADTs. The evaluation period is ten years (2018-2027); however, AADTs are only 
available for 2017 and 2040, so an AADT for each year from 2018 to 2027 needs to be estimated by 
linearly interpolating between the 2017 and 2040 AADTs. This results in the following estimates of 
AADTs: 

 2018 – 13,220 
 2019 – 13,440 
 2020 – 13,660 
 2021 – 13,880 
 2022 – 14,100 
 2023 – 14,320 
 2024 – 14,540 
 2025 – 14,760 
 2026 – 14,980 
 2027 – 15,200 

 
.
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5. All required inputs for the analysis are known at this point, so the safety evaluation can be completed using the IHSDM. The first step to complete the safety evaluation in IHSDM is to create an alignment for the roadway segment to be evaluated. This is 
shown in Figure 3 below. 

 
Figure 3 Alignment Setup 

Button to generate a new 
alignment (highway) 

Enter alignment information. 
The Ending Location is the 
end of the segment, which is 
5,000 feet in this example. 

Verify if vertical profile is 
required for roadway facility 
type (depends on SPF(s) that 
will be used). If vertical profile 
is not needed then vertical 
data does not need to be 
entered. 
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6. The next step is to specify the Area Type, Alignment Type, and Functional Classification, which the IHSDM uses to determine the appropriate SPF to use for the safety analysis. These parameters are consistent for the segment in this example, so they 
only need to be defined once (i.e. Start at station 0). This is shown in Figure 4 below. 

 
Figure 4 Corridor Characteristics 

Rural environment 
Undivided, two-lane roadway 

Arterial 

Undivided roadway, so 
median width and transition 
changed to 0
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7. The next step is to enter the roadway characteristics and traffic data. All applicable items for the site need to be entered; the data needed is dependent on the roadway facility. Lane and AADT data are shown in Figure 5, Figure 6, and Figure 7 below. 
 

 
Figure 5 Roadway Characteristics and Traffic Data (Lane Data) 

Base Condition is 12’ for the 
segment. This would be 11’ 
for the Mitigation Alternative. Work through menu and enter 

relevant data 
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Figure 6 Roadway Characteristics and Traffic Data (Shoulder Data) 

 

3’ paved shoulder with a 5’ 
gravel shoulder 
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Figure 7 Roadway Characteristics and Traffic Data (AADT Data) 

 
 

Enter historical AADT for each 
year of crash data to be used 
with Empirical Bayes (EB) and 
estimated AADT for each year 
in the evaluation period 
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8. The model of the highway can be viewed to verify that it was coded properly. This is a “model” so it will not look identical to the roadway, but it can be used to visually verify roadway elements are coded and the general shape is correct. The cross-
section of the roadway, along with the profile and plan view can be viewed. A cross-section example is shown in Figure 8 below. 
 

 
Figure 8 Highway Viewer 

Can select to view the 
highway as plan, profile, or 
cross section. 

Can visually verify 
shoulders exists and there 
is a consistent cross slope 
between the lane and 
shoulders. 

Highway attributes can be 
viewed by right-clicking on 
the screen. 
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9. At this point, all required data has been entered, so the safety evaluation for the Base Condition can be completed. The start of the predictive analysis is shown in Figure 9 below. 

 

Select Crash Prediction to 
predict crashes 

Verify data is coded correctly 
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Figure 9 Evaluation Setup 

10. The timeframe for the analysis, configurations for crash distributions, CMF, and calibration need to be selected. At this point, the analyst selects whether Empirical Bayes (EB) will be used in the analysis. This is shown in Figure 10 below. 

 
Figure 10 Prediction Attributes 

Ten-year evaluation 
period from 2018 to 2027 

This method (3A) uses 
Empirical Bayes – selection of 
“Site-Specific” or “Whole-
Project” needs to be 
determined using engineering 
judgement based on the 
mitigation being tested and 
where the problem locations 
are. There’s only segment in 
this example, so whole-project 
can be used. 

Previously determined that 
only 2014 - 2017 crash data 
can be used. 

Use WisDOT values if available, 
otherwise use the default.  The 
WisDOT values would have 
previously been entered in the 
Administration Tool. 
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11. The Empirical Bayes (EB) method is used for this example, so existing crash data need to be entered. It was determined to use crashes from 2014 – 2017 for EB in Step 3. This is shown Figure 11 below. 

 
Figure 11 Crash Data for Empirical Bayes (EB) Method 

Enter number of crashes for 
each of the years to be used 
for Empirical Bayes. 
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12. The project is now setup and can run the safety evaluation to predict the future crashes. This is shown Figure 12 below. 

 
Figure 12 Run Analysis 

Click Run to perform safety 
evaluation 

Verify evaluation parameters 
are correct 
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13. The safety evaluation is complete for the Base Condition and the output can be shown in a PDF format. The main output that is needed is the number of crashes expected broken down by fatal and injury crashes and property-damage-only crashes 
(PDO). Depending on the analysis, crashes can also be broken down by crash type. This is shown in Figure 13 below. 

 

 
Figure 13 CMP Output (Base Highway) 

Total expected crashes for 
Base Condition from 2018 to 
2027.  

Breakdown of crashes by 
crash type 
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14. The results of the Base Condition are known at this point and the IHSDM process needs to be completed again to evaluate the safety impacts of the Mitigation Alternative. The Base Condition highway needs to be copied and edited to analyze the safety 
impacts of the mitigation (i.e. reduce lane width from 12’ to 11’, increase the paved shoulder width from 3’ to 5’, and reduce the gravel shoulder width from 5’ to 4’). This is shown in Figure 14 and Figure 15 below. 

 

Figure 14 Mitigation Alternative Setup (Lane Width) 

Copy Base Condition highway 

Change lane width from 12’ to 11’ 
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Figure 15 Mitigation Alternative Setup (Shoulder Setup) 

 
 
 

Increase the paved shoulder 
width to 5’ and reduce the gravel 
shoulder width to 4’ 
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15. Steps 9 to 13 need to be repeated from the Mitigation Alternative highway to assess to safety impacts. The output of the safety evaluation for the Mitigation Alternative is shown in Figure 16 below. 

 
Figure 16 CMP Output (Mitigation Highway) 

  

Expected crashes for Mitigation 
Alternative. An increase from 
118.89 under the Base 
Condition. 
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Economic Appraisal 

The expected crashes for the Base Condition and Mitigation Alternative are known and the economic feasibility of the Mitigation Alternative needs to be evaluated. The safety evaluation was completed entirely within the IHSDM, so the built in Economic 
Appraisal tool of IHSDM can be used to complete the economic appraisal. 

1. Change the Crash Cost Configuration to the approved Wisconsin adjusted crash costs. This is shown Figure 17 below. 

 
Figure 17 Change Crash Costs to Wisconsin Adjusted 

Change to WisDOT adjusted 
crash costs, which would have 
been setup previously in the 
Administration Tool. 
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2. Add the safety evaluations for both the Base Condition and the Mitigation Alternative. This is shown in Figure 18 below. 

 

 
Figure 18 Edit the Evaluation Data 

Select “Add” to open the “Edit 
the evaluation data” window 

Add the safety evaluations for both the 
Base Condition and Mitigation 
Alternative. The present value of the 
crashes will be calculated.

Select “Add” to open the “Edit 
the Case” window 
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3. Add the crash predictions that were previously calculated for the Base Condition and Mitigation Alternative. This is shown in Figure 19 and Figure 20 below. 

 
Figure 19 Calculate Present Value of Crashes (Base Highway) 

Calculate the present value of 
crashes for both the Base 
Condition and Mitigation 
alternative. 

Add the safety evaluations for both the 
Base Condition and Mitigation 
Alternative. The present value of the 
crashes will be calculated. The construction cost 

should be entered for 
“Present Value of Other 
Cost” 
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Figure 20 Calculate Present Value of Crashes (Mitigation Highway) 

 
 
 

Calculate the present value of 
crashes for both the Base 
Condition and Mitigation 
alternative. 

Add the safety evaluations for both the 
Base Condition and Mitigation 
Alternative. The present value of the 
crashes will be calculated. The construction cost 

should be entered for 
“Present Value of Other 
Cost” 
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4. Select “yes” for “Is Base Case” for the Base Condition and “no” for the Mitigation Alternative  The present value of crashes will automatically be imported. This is shown in Figure 21 below. 

 

 
Figure 21 Economic Analysis Setup 

Select “yes” for Base 
Condition and “no” for 
Mitigation Alternative. 
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5. The economic analysis is now setup and can be run. Generate a new Economic Analysis and select “Benefit/Cost” and then run the analysis. This is shown in Figure 22 and Figure 23 below. 

 
Figure 22 Benefit Cost Analysis 

Select “Benefit/Cost” 

“Right Click” and select “New 
EA Analysis” 
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Figure 23 Run Economic Analysis 

Select to run the analysis 
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6. The economic analysis is now complete and the results of the analysis (present value of crash costs and B/C for the mitigation) are output. This is the final output of the Safety Mitigation Process. The predicted crashes for the Base Condition and 
Mitigation Alternative need to be documented, along with the present value of the crashes and the B/C. The output of the economic analysis is shown in Figure 24 below. 

 

 
Figure 24 Economic Analysis Output 

 
 
 
 
 
 
 

7. The last step of the SMP is to document the data and analysis results of the safety evaluation process from the beginning to end. This is completed using the Safety Certification Document, which is completed and shown in the attachments that follow. 

 

Benefit/Cost (B/C) – this is the 
value that needs to be 
documented in the Safety 
Certification Document 

Monetized value of the 
predicted crashes for Base 
Condition and Mitigation 
Alternative 

These are constructions 
costs, which may also include 
real estate, maintenance, etc. 
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Safety Certification Document
Project ID XXXX-XX-XX

1. Did the project have Meta-Manager Safety Flags? Yes ☒ No ☐

Comments: Yes, 3 of 4 project PDP segments have crash flags.  2 of those have intersection/spot flags.

2. Did relevant crashes remain after initial Crash Vetting Process? Yes ☒ No ☐

Comments: Yes, the crashes vetted out for removal have no engineering countermeasures. The remaining 
crashes will be further analyzed in the CGA process.   

3. Are safety improvements needed to address concerns after the CGA Process? Yes ☒ No ☐

Comments: 15 crashes remained after vetting that indicated a possible link to the shoulder geometry.  In all cases 
the crash appears to have been linked to the motorist’s inability to recover from a run-off-road crash before 
departing the roadway from the shoulder area.

4. Were safety mitigation alternatives analyzed in this project? Yes ☒ No ☐

4.1. Provide narrative of existing geometric conditions

The overall project is a 1-mile rural 2-lane highway mill and overlay project.  One segment remains a Site of 
Promise due to run off the road crash concerns and that segment has 3’ paved, 6’ total shoulders. 

4.2. Provide narrative of crash history that was used to begin the SMCP

Fifteen crashes were used to begin the SMCP.  In all cases the crash appears to have been linked to the 
motorist’s inability to recover from a run-off-road crash before departing the roadway from the shoulder area.

4.3. Provide narrative of safety mitigation alternatives analyzed in SMCP

One mitigation alternative was chosen to be analyzed based on its ability to target and reduce run off the road 
crashes: 

a) Reduce lane width from 12’ to 11’, widen paved shoulders from 3’ to 5’, and reduce gravel shoulder 
from 5’ to 4’.

This alternative would improve shoulders to target specific ROR crashes.

4.4. Analysis Results

The table below summarizes alternative crash forecasts, cost, and benefit/cost ratio for the total project.

Total Project Analysis Base Alt. A Add 
columns

Name Base Widen Shoulders
Analysis Method 3A
Fatal & Injury 38.16 39.15
Property Damage 80.73 82.82
Total 118.89 121.97
Cost $475,000 $625,000
B/C - -0.58
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4.5. Provide narrative of reasonable and acceptable safety mitigation alternatives for consideration in the 
project improvement process

This alternative is a typical-section alternative that should be implemented across the entire project.  The widened 
shoulders element of the project could be applied to specific locations as determined by engineering judgment.  
For this example, the shoulders were applied to the entire project limits.  This overall alternative would target the 
existing ROR crash concern.

This alternative predicts an increase in all crash severities.  Given the predicted increase in all crashes, this 
alternative has a low B/C.  This alternative may not be considered reasonable if safety is the only factor in its 
selection, but within project development processes that include other considerations there may be additional 
benefits.  This alternative should be considered further in the project development process only if other benefits 
beyond safety can provide further justification.

5. Approval

 

Region Planning Chief Date

ATTACHMENTS 
A. Project Location/Overview Map
B. Sites of Promise Documentation

a. Tabular data of safety flags
b. Meta-Manager file (XLS)

C. Crash Vetting Documentation
a. Relevant Crash Reports
b. WIS Trans Portal Data (XLS)

D. Safety Certification Worksheet
E. Safety Mitigation Certification Documentation

a. IHSDM output report
b. IHSDM XML files
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Crash Vetting - Sites of Promise
See FDM 11-38-4.3 for guidance See FDM 11-38  Attachment 4.2 for guidance See FDM 11-38  Attachment 4.3 for guidance

PDP ID From RP RP Description To RP Length
(PDP_Mile)

Crash Rate Flag
(RATEFLAG)

(Insert value if ≥ 1.0)

KAB Crash Rate Flag
(MMGR_KAB_CRSH_RT)

(Insert value if ≥ 1.00

Intersection Crash 
Rate Flag

(MM Database Name)

(Insert value if ≥ 1.0)

Intersection KAB 
Crash Rate Flag
(MM Database Name)

(Insert value if ≥ 1.0)

Summarize the contributing factors for ALL crashes in the 
flagged segment or intersection. 

Which geometric features contribute to the type 
and severity of the crashes?

Possible Countermeasures for 
Safety Mitigation Process

650 073N193B000 Cresent Ridge 073N193C056 1 1.1

4 of 4 crashes were removed because no engineering countermeasures 
exist.   All othersThese involved inattentive driving and inclement weather 
conditions.

No crash patterns evident.

N/A

651 073N193C056 Maple Lane 073N193F000 1.09

652 073N193F000 Ford Road 073N193G000 1.3 1.2 1.3

6 of 6 crashes were removed because no engineering countermeasures 
exist. These involved inattentive driving, inclement weather conditions, and 
driving too fast for conditions. 1 crash removed because it was not on the 
project corridor.

1 crash pattern evident: a rear end crash pattern with 3 similar crashes near 
a side road, but crashes in this pattern involved inattentive driving.  

N/A

653 073N193G000 Ashby Drive 073N193H000 0.95 1.4 1.1

43 of 58 crashes were removed because no engineering countermeasures 
exist. 13 of these crashes occured in 2013 prior to a project that mitigated a 
contributing geometric condition.  All of those pre-improvement crashes 
were removed in this vetting step prior to moving to the CGA process.  30 
of the 58 crashes were removed due to inattentive driving and inclement 
weather ocnditions.  The remaining 15 crashes should be further studied.

1 crash pattern evident: 15 cases of run off the road crashes appear linked 
to the motorist’s inability to recover from a run-off-road crash before 
departing the roadway from the shoulder area.

All remaining crashes appear linked to the existing shoulder 
geometry.

Reduce lane width from 12' to 11', widen paved 
shoulders from 3' to 5', and reduce gravel shoulder 
from 5' to 4'

Install shoulder rumble strips

See FDM 11-38-4.2 for guidance

Date of Analysis: Project Description:

System Screening - Sites of Promise Contributing Geometric Analysis

Safety Certification Worksheet
Worksheet ID: Highway:

Design ID: Project Title:

11‐38 Attach 4.1 Safety Certification Worksheet Example 12.xlsx

Attach 4.1 SCW

Attachment 4.1

Safety Certification Worksheet Page 1
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Example 13:  
 
This project is a 1/2-mile four-lane urban reconstruction project.  One signalized intersection was flagged for 
safety concerns.  This example demonstrates how to complete the Safety Certification Process with 
analysis Method 3B. 
 
Documentation of Crashes in CGA Process: 
After the crash vetting process there were 24 crashes remaining. The Contributing Geometric Analysis (CGA) 
identified the left-turn geometrics on the mainline and lack of left-turn visibility as a contributing factor for 16 of 
the crashes at one signalized intersection in the segment. The CGA process identified installing offset left-turn 
lanes on the mainline as a possible mitigation alternative. 
 
This example steps through the Safety Mitigation Process from the beginning through the economic analysis for 
evaluating the safety impacts of installing offset left-turn lanes on the major approach. 
 
Project Description: 

 Urban 
 4-lanes (bi-directional) 
 Divided with 16’ median 
 Major Road AADT: 

o 2013: 23,000 
o 2014: 24,500 
o 2015: 25,000 
o 2016: 26,300 
o 2017: 26,800 
o 2040: 31,000 

 Minor Road AADT: 
o 2013: 13,000 
o 2014: 13,700 
o 2015: 14,600 
o 2016: 15,000 
o 2017: 15,700 
o 2040: 19,200 

 Lane Width:12’ 
 Shoulder Width: 4’ paved 
 300’ left-turn lanes on major approach 
 Major Approach Left-Turn Offset: -12’ 
 Intersection lighting present 
 Right Turn on Red permitted 
 Speed Limit: 35 mph 
 No skew angle 
 No right-turn channelization 
 Protected/Protected-Permissive on all approaches 
 Segment length: 2640’  
 Base Construction Cost for the overall reconstruction project: $1,200,000 

Existing Crashes: 
 5 years of crash data (2013-2017) 

o 2013: 8 crashes 
o 2014: 7 crashes 
o 2015: 6 crashes 
o 2016: 7 crashes 
o 2017: 7 crashes 

 These are all crashes at the intersection and not only the remaining crashes after the crash vetting 
process 

 Geometric change in 2014 



FDM 11-38 Examples 
 

  Page 2 

Mitigation: 
 Add an offset to major approach left-turn lanes at one intersection (offset left-turns) 

o -12’ to +6’ 
 Overall total project construction cost with safety mitigation: $1,500,000 

 
Example Steps: 

1. This example begins at the beginning of the Safety Mitigation Process (SMP). The SMP begins after 
completion of the Safety Certification Worksheet, which identifies the mitigations to be evaluated using 
the SMP. The Safety Certification Worksheet is shown in Figure 1. Note, all Mitigation Alternatives 
identified would need to be evaluated using the SMP, but this example only shows one. 
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Figure 1 Safety Certification Worksheet 

Mitigation alternatives to be 
evaluated using the Safety 
Mitigation Process. For this 
example, only the installation 
of offset left-turns on the 
mainline mitigation is 
presented. 
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Performance Based Safety Engineering Analysis (PBSEA) 

2. Identify the most reliable analysis method to evaluate the safety impacts of the Mitigation Alternative. Figure 2 steps through the flowchart to determine the most reliable analysis method for this example. 

 

 
Figure 2 Flow Chart to Determine Most Reliable Analysis Method 

Yes, equation 12-5 in the HSM 
predicts crashes for urban 
intersections with AADT on 
the major approach between 0 
– 67,700 and AADT on the 
minor approach between 0 – 
33,400. 

No, the CMFs contained in 
equation 12-5 do not contain 
all elements required. Offset 
left-turns are not included in 
the SPF, so an external CMF 
is required. 

Yes, three years of crash data 
are available (2015-2017) 
after a geometric change was 
completed in 2014 

No, the Mitigation Alternative 
is installing offset left-turns, 
which is not considered a 
“significant “ change based on 
HSM Volume 2, Appendix 
A.2.1 

Method 3B is the most 
“reliable” analysis method 

WisDOT CMF Table has  
a CMF for offset left-
turns 



FDM 11-38 Examples 
 

  Page 5 

 
3. The next step is to determine the required AADTs and crash data to use for the analysis. Method 3B 

was determined to be the most reliable analysis method to evaluate the Mitigation Alternative of 
installing offset left-turns on the major approaches. Method 3B uses the Empirical Bayes (EB) method, 
so the years of crash data to include in the analysis needs to be determined. Five years of existing 
crash data are available (2013 – 2017); however, there was a geometric change in 2014 so only crash 
data from 2015 – 2017 will be used in the analysis. 

4. AADTs for the existing years of crash data are available, so no additional calculations are required to 
estimate historical AADTs. The evaluation period is ten years (2018-2027); however, AADTs are only 
available for 2017 and 2040, so an AADT for each year from 2018 to 2027 needs to be estimated by 
linearly interpolating between the 2017 and 2040 AADTs. This results in the following estimates of 
AADTs: 

AADT Major 
 2018 – 26,985 
 2019 – 27,165 
 2020 – 27,350 
 2021 – 27,530 
 2022 – 27,715 
 2023 – 27,895 
 2024 – 28,080 
 2025 – 28,260 
 2026 – 28,445 
 2027 – 28,625 

 
AADT Minor 

 2018 – 15,850 
 2019 – 16,005 
 2020 – 16,155 
 2021 – 16,310 
 2022 – 16,460 
 2023 – 16,615 
 2024 – 16,765 
 2025 – 16,915 
 2026 – 17,070 
 2027 – 17,220 
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5. All required inputs for the analysis are known at this point, so the safety evaluation can be completed utilizing the IHSDM. The first step to complete the safety evaluation in IHSDM is to create an alignment for the major approach of the intersection to be 
evaluated. This is shown in Figure 3 below. 

 
Figure 3 Alignment Setup 

Button to generate a new 
alignment (highway) 

Enter alignment information. 
The Ending Location is the 

end of the segment, which is 
2,640 feet in this example. 

Verify if vertical profile is 
required for roadway facility 
type (depends on SPF(s) that 
will be used). If vertical profile 
is not needed then vertical 
data does not need to be 
entered. 
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6. The next step is to specify the Area Type, Alignment Type, and Functional Classification, which the IHSDM uses to determine which SPF to use for the safety analysis. These parameters are consistent for the segment in this example, so they only need 
to be defined once (i.e. Start at station 0). This is shown in Figure 4 below. 

 
Figure 4 Corridor Characteristics 

Urban environment 
Divided, Multilane 

Arterial 

Divided roadway with a 16’ 
median 
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7. The next step is to enter the roadway characteristics and traffic data. All of the applicable items for the site need to be entered; this is dependent on the roadway facility. Lane and AADT data are shown in Figure 5 and Figure 6 below. 

 
Figure 5 Roadway Characteristics and Traffic Data (Lane Data) 

  

Base condition is two 12’ 
lanes in each direction with 
left-turn lanes 

Work through menu and enter 
relevant data 



FDM 11-38 Examples 
 

  Page 9 

 
Figure 6 Roadway Characteristics and Traffic Data (AADT Data) 

  

Enter historical AADT for each 
year of crash data to be used 
with Empirical Bayes (EB) and 
estimated AADT for each year 
in the evaluation period 
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8. The model of the highway can be viewed to check if the roadway was coded properly. This is a model so it won’t look identical to the roadway, but it can be used to visually verify roadway elements are coded and the general shape is correct. The cross-
section of the roadway, along with the profile and plan view can be viewed. This is shown in Figure 7 below. 
 

 
Figure 7 Highway Viewer 

Can select to view the 
highway as plan, profile, or 
cross section 

Can visually verify features 
and check cross section 
width. 

Highway attributes can be 
viewed by right-clicking on 
the screen. 
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9. The next step is to repeat steps 5-7 to create an alignment for the second roadway segment that is part of the intersection to be evaluated. Area Type, Alignment Type, and Functional Classification will need to be specified and the roadway 
characteristics and traffic data will need to be entered for the second roadway. Once the second roadway is created and all required data have been entered, the next step is to create an intersection file. This is shown in Figure 8 below. 

 
Figure 8 Intersection Setup 

Button to generate new 
intersection 

Select the number of legs. 

Enter the traffic control. 
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10. The next step is to enter the intersection location for each of the roadway segments. This is shown in Figure 9 below. 

 
Figure 9 Intersection Setup (Location) 

Enter intersection location 
for each highway 
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11. The next step is to enter the intersection attributes. All applicable items for the site need to be entered; this is dependent on the intersection type. This is shown in Figure 10 below. 

 

 
Figure 10 Intersection Attributes 

Enter intersection attributes 
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12. The project has now been setup and the safety evaluation can be run to predict the future crashes. The start of the predictive analysis is shown in Figure 11 below. 

 
Figure 11 Evaluation Setup 

 

Select Crash Prediction to 
predict crashes 

Intersection is evaluated as 
part of the Highway evaluation 
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13. The timeframe for the analysis, configurations for crash distributions, CMF, and calibration need to be selected. At this point, the analyst selects whether Empirical Bayes (EB) will be used in the analysis. This is shown in Figure 12 below. 

 
Figure 12 Prediction Attributes 

Ten-year evaluation 
period from 2018 to 2027 

This method (3B) uses 
Empirical Bayes – selection of 
“Site-Specific” or “Whole-
Project” needs to be 
determined using engineering 
judgement based on the 
mitigation being tested and 
where the problem locations 
are. This is an intersection 
analysis, so the crashes 
should be located at the 
intersection, which is “Site-
Specific”. 

Previously determined that 
2015-2017 crash data can 
be used. 

Use WisDOT values if 
available, otherwise use 
the default.  The WisDOT 
values would have 
previously been entered in 
the Administration Tool. 
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14. The Empirical Bayes (EB) method is used for this example, so existing crash data needs to be entered. This is shown in Figure 13 below. 

 
Figure 13 Crash Data for Empirical Bayes (EB) Method 

 

Enter each individual crash 
that occurred from 2015 – 
2017 at the intersection. 

The crashes need to be 
attributed to the intersection. 

Review information so it’s 
known what data needs to be 
entered for each crash based 
on the facility type. 
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15. The project has now been setup and the safety evaluation can be run to predict the future crashes. This is shown in Figure 14 below. 

 
Figure 14 Run Analysis 

 

Click Run to perform safety 
evaluation 

Verify evaluation parameters 
are correct 
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16. The safety evaluation is complete Base Highway 1 and the output can be shown in a PDF format. This is shown in Figure 15 below. A safety evaluation is not needed for Base Highway 2 because all intersection crashes are captured in the Base 
Highway 1 evaluation. Crashes are predicted for both the segment and intersection. 

 

 
Figure 15 CMP Output (Base Highway 1) 

  

Total crashes for Base 
Highway 1 from 2018 to 2027.  

Breakdown of crashes by 
crash type 
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17. The results of the safety evaluation for the Base Condition are known at this point and the process needs to be completed again to evaluate the Mitigation Alternative. The Base Condition highways need to be copied and edited to analyze the safety 
impacts of the mitigation (i.e. installation of offset left-turn lanes on the major approach). The current version of IHSDM cannot implement a direct value for a CMF that does not exists within the SPF (Part C), and the modification to the crash prediction 
using a CMF needs to be completed within IHSDM to implement EB. There is only one intersection in this analysis, so a calibration factor can be used in place of a CMF because it gets applied prior to the completion of EB similar to a CMF; this is done 
in the Administration Tool by adding a calibration factor to the SPF. Caution needs to be taken when using this approach because if there are other facilities (i.e. intersections) in the model that use the same SPF, but are not receiving the treatment, this 
method cannot be used because the calibration factor will be applied to all intersections. No changes to the coding of the intersection within IHSDM are required with this approach. The addition of the calibration factor and how to run the analysis with 
the calibration factor are shown in Figure 16 and Figure 17 below. 

 

Figure 16 Calibration Factor 

Copy default Calibration 
Data Set and rename to 
Offset Left-Turn CMF. 

Update calibration factor from 
1 to 0.662, which is the CMF 
of installation of offset left-
turns. Select the SPF of the facility 

that needs to be modified. 
This example is a 4-legged 
urban intersection with 5 or 
fewer lanes. 
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Figure 17 Mitigation Alternative Setup (Offset Left Turn Lanes) 

  

Select Offset Left-Turn 
CMF, which uses the 
calibration of 0.662 that 
was entered in the 
previous step. 



FDM 11-38 Examples 
 

  Page 21 

18. Steps 12 to 15 need to be completed for the Mitigation Alternative to assess to safety impacts. The output of the safety evaluation for the Mitigation Highway 1 is shown in Figure 18 below. 

 

Figure 18 CMP Output (Mitigation Highway 1) 

  

Crashes for the Mitigation 
Alternative. A decrease from 
96.94 under the Base 
Condition.  
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Economic Appraisal 

The crashes for the Base Condition and Mitigation Alternative have now been predicted and the economic feasibility of the mitigation need to be evaluated. The safety evaluation was completed entirely within the IHSDM, so the built in Economic Appraisal tool 
within the IHSDM can be used to complete the economic appraisal.  

1. Change the Crash Cost Configuration to the approved Wisconsin adjusted crash costs. This is shown in Figure 19 below. 

 
Figure 19 Change Crash Costs to Wisconsin Adjusted 

Change to WisDOT adjusted 
crash costs, which would have 
been setup previously in the 
Administration Tool. 
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2. Add the safety evaluations for both the Base Condition and the Mitigation Alternative. This is shown in Figure 20 below. 

 
Figure 20 Edit the Evaluation Data 

 

Select “Add” to open the “Edit 
the evaluation data” window 

Add the safety evaluations for both the 
Base Condition and Mitigation 
Alternative. The present value of the 
crashes will be calculated. 

Select “Add” to open the “Edit 
the Case” window 
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3. Add the crash predictions that were previously calculated for the Base Condition evaluation and Mitigation Alternative evaluation. This is shown in Figure 21 and Figure 22 below. 

 
Figure 21 Calculate Present Value of Crashes (Base Highway 1) 

Calculate the present value of 
crashes for both the Base 
Condition and Mitigation 
alternative. 

Add the safety evaluations for both the 
Base Condition and Mitigation 
Alternative. The present value of the 
crashes will be calculated.

The construction cost 
should be entered for 
“Present Value of Other 
Cost” 
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Figure 22 Calculate Present Value of Crashes (Mitigation Highway 1) 

 
 
 

Calculate the present value of 
crashes for both the Base 
Condition and Mitigation 
alternative. 

Add the safety evaluations for both the 
Base Condition and Mitigation 
Alternative. The present value of the 
crashes will be calculated.

The construction cost 
should be entered for 
“Present Value of Other 
Cost” 
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4. Select “yes” for “Is Base Case” for the Base Condition and “no” for the Mitigation Alternative.  The present value of crashes will automatically be imported. This is shown in Figure 23 below. 

 

 
Figure 23 Economic Analysis Setup 

Select “yes” for Base 
Condition and “no” for 
Mitigation Alternative. 
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5. The economic analysis is now setup and can be run. Generate a new Economic Analysis and select “Benefit/Cost” and then run the analysis. This is shown in Figure 24 and Figure 25 below. 

 
Figure 24 Benefit Cost Analysis 

Select “Benefit/Cost” 

“Right Click” and select “New 
EA Analysis” 
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Figure 25 Run Economic Analysis 

 
 

Select to run the analysis 
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6. The economic analysis is now complete and the results of the analysis (present value of crash costs and B/C for the mitigation) are output. This is the final output of the Safety Mitigation Process. The predicted crashes for the Base Condition and 
Mitigation Alternative need to be documented, along with the present value of the crashes and the B/C. The output of the economic analysis is shown in Figure 26 below. 

 

 
Figure 26 Economic Analysis Output 

 
 
 
 
 
 
 
 
 
 
 
 

7. The last step of the SMP is to document the data and analysis results of the safety evaluation process from the beginning to end. This is completed using the Safety Certification Document, which is completed and shown in the attachments 

 

Monetized value of the 
predicted crashes for Base 
Condition and Mitigation 
Alternative 

Benefit/Cost (B/C) – this is the 
value that needs to be 
documented in the Safety 
Certification Document 

These are constructions 
costs, which may also include 
real estate, maintenance, etc. 
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Safety Certification Document
Project ID XXXX-XX-XX

1. Did the project have Meta-Manager Safety Flags? Yes ☒ No ☐

Comments: Yes, the single project PDP segment has segment and intersection/spot crash flags.

2. Did relevant crashes remain after initial Crash Vetting Process? Yes ☒ No ☐

Comments: Yes, the crashes vetted out for removal have no engineering countermeasures. The remaining 
crashes will be further analyzed in the CGA process.   

3. Are safety improvements needed to address concerns after the CGA Process? Yes ☒ No ☐

Comments: 16 crashes remained after vetting that indicated a link to the left turn geometry at the intersection.  
These crashes were all left turn crashes from the major road.

4. Were safety mitigation alternatives analyzed in this project? Yes ☒ No ☐

4.1. Provide narrative of existing geometric conditions

The overall project is a ½ mile 4-lane undivided urban arterial reconstruction project.  One signalized intersection 
remains a Site of Promise. That intersection has turn lanes that do not have positive offset.

4.2. Provide narrative of crash history that was used to begin the SMCP

Sixteen crashes were used to begin the SMCP.  The lack of left turn lanes on mainline approaches contributed to 
each of these crashes.

4.3. Provide narrative of safety mitigation alternatives analyzed in SMCP

Since all remaining crashes (analyzed in the CGA process) were linked to the lack of left turn visibility, the 
mitigation options need to address this specific concern.  Simply reconstructing the intersection in kind will not 
improve this geometric condition.  Although a low-cost alternative to left turn visibility concerns is with protected-
only left turn signal phases, the current signalized intersection does not have left turn signal phases or adequate 
vehicle storage to allow that as a viable option.  Traffic operational studies completed have confirmed that 
movement and queue operations would exceed the limitations of the current geometry.  For example, the 
additional queues created by operating in protective phasing would spill back out of dedicated left turn lanes, 
causing unacceptable delays in lanes dedicated for through movements.

Two mitigation alternatives were chosen to be analyzed, each with the specific objective to increase the visibility of 
left turning motorists and ultimately to reduce crashes involving left turning vehicles: 

a) Install offset left turn lanes

This alternative would reconstruct the existing traffic signal intersection with the same operational 
phasing (permissive left turn phases) but reconstruct the left turn lane geometry to allow positive lane 
offsets on opposing left turn lanes.  Motorists visibility would be greatly increased to allow conflicting 
through vehicles to be seen prior to attempting a left turn.  This improvement would directly target the 
existing concern of non-offset left turn lanes at the intersection. 

b) Install roundabout

This alternative would eliminate traditional “left turns” at the intersection.  Those movements would 
become right turns and complete their movement around the roundabout.  This alternative both 
directly and indirectly targets the existing left turn crash concern.  The roundabout would be 
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constructed to allow adequate left-looking sight distance to allow vehicles entering the roundabout to 
view conflicting vehicles.  Additionally, the left turn vehicles would have minimal chance of a left-turn 
angle style crash that is evident in the existing condition.  Since all left turns become right turns, the 
severity of the crash pattern should be reduced because traditional angle crashes are likely to be 
side-swipe crashes, a traditionally less-severe crash type.

4.4. Analysis Results

The table below summarizes alternative crash forecasts, cost, and benefit/cost ratio for the total project.

Total Project Analysis Base Alt. A Alt. B Alt. C Add 
columns

Name Base Offset Lefts Roundabout
Analysis Method 3B
Fatal & Injury 42.76 38.40 36.2
Property Damage 54.17 52.38 53.1
Total 96.94 90.78 89.3
Cost $1,200,000 $1,500,000 $1,900,000

B/C - 11.6 7.2

4.5. Provide narrative of reasonable and acceptable safety mitigation alternatives for consideration in the 
project improvement process

Both alternatives are considered spot improvements that are independent of the remainder of the improvement 
project and therefore do not affect typical section decisions on the overall project.  Each alternative specifically 
targets the left turn crash history and attempts to minimize the geometric contribution of those crashes.  Based on 
predictive crash modeling, each alternative is expected to reduce the frequency of all crashes at the intersection 
and therefore are considered acceptable safety mitigation alternatives.

Alternative A and B have small reductions (over the existing condition “Base”) in the anticipated property damage, 
and fatal and injury crash frequency.  The alternatives directly target the specific crash history at the intersection, 
providing improved left turn visibility to counteract left turn angle crashes. The resulting B/Cs demonstrate that, 
without regional adjustment factors, the benefits are higher than the costs given the analysis parameters and 
therefore this should be considered reasonable alternatives for further consideration in the project development 
processes.

This example only analyzed offset left turn 
lanes alternative.  Other alternative results are 

shown for illustrative purposes only.
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5. Approval

 

Region Planning Chief Date

ATTACHMENTS 
A. Project Location/Overview Map
B. Sites of Promise Documentation

a. Tabular data of safety flags
b. Meta-Manager file (XLS)

C. Crash Vetting Documentation
a. Relevant Crash Reports
b. WIS Trans Portal Data (XLS)

D. Safety Certification Worksheet
E. Safety Mitigation Certification Documentation

a. IHSDM output report
b. IHSDM XML files



N

Example 13 
Project Location Map

Intersection 
of Interest
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Crash Vetting - Sites of Promise
See FDM 11-38-4.3 for guidance See FDM 11-38  Attachment 4.2 for guidance See FDM 11-38  Attachment 4.3 for guidance

PDP ID From RP RP Description To RP Length
(PDP_Mile)

Crash Rate Flag
(RATEFLAG)

(Insert value if ≥ 1.0)

KAB Crash Rate Flag
(MMGR_KAB_CRSH_RT)

(Insert value if ≥ 1.00

Intersection Crash 
Rate Flag

(MM Database Name)

(Insert value if ≥ 1.0)

Intersection KAB 
Crash Rate Flag
(MM Database Name)

(Insert value if ≥ 1.0)

Summarize the contributing factors for ALL crashes in the 
flagged segment or intersection. 

Which geometric features contribute to the type 
and severity of the crashes?

Possible Countermeasures for 
Safety Mitigation Process

17456 097N025M000 097N026 000 0.5 1.7 1.8 4.48 4.09

11 of 35 crashes were removed because no engineering countermeasures 
exist.  24 crashes should be further evaluated.

Two significant crash patterns, both left turn angle crash patterns, exist at 
the intersection for the mainline approaches.

8 of the remaining 24 crashes had no affiliation with 
geometric features.  The remaining 16 were all directly 
attributable to left turn geometrics on the mainline and the 
lack of left turn visibility.

Median widening with offset left turn lanes and traffic 
signal upgrade

Conversion to roundabout

See FDM 11-38-4.2 for guidance

Date of Analysis: Project Description:

System Screening - Sites of Promise Contributing Geometric Analysis

Safety Certification Worksheet
Worksheet ID: Highway:

Design ID: Project Title:
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