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Figure 6-1. Rural Segment Safety Project Decision Tree 

Note: Locations that do not satisfy any case explicitly outlined in the decision trees are not automatically assigned a project and are separately considered for manual project assignment. 
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Figure 6-2. Rural Curve Safety Project Decision Tree 

Note: locations which do not satisfy any case explicitly outlined in the decision trees are not automatically assigned a project and are 
separately considered for manual project assignment 

* Cross-product is the product of the Entering Major AADT * Entering Minor AADT 



 

 

This page intentionally left blank 



APRIL 2020 SAFETY PLAN FOR BELTRAMI COUNTY 

SECTION 6.0 - SAFETY PROJECT DEVELOPMENT AND RECOMMENDED PROJECTS 

 6-9 

6.4 Rural Intersections 
In Minnesota, a right-angle collision is the most common type of severe crash at rural 
intersections. County-selected strategies for this collision type have been very effective at 
mitigating these crashes. Strategies have included enhancing intersection related traffic signs 
and pavement markings, adding street lights, providing a dynamic warning system, and 
geometric upgrades (turning lanes, reduced conflict intersections, and roundabouts). 
Implementing these strategies range from a few thousand dollars for upgraded traffic signs and 
pavement markings to around $1 million for reduced conflict intersections and roundabouts. 
The volume of traffic through the intersection and the roadway geometry were key factors 
considered when assigning a particular strategy to a specific intersection.  

The crash analysis indicated that rural intersections with lower traffic volumes have fewer 
severe crashes than comparable intersections with higher volumes. Therefore, projects with 
lower costs were focused on for at-risk intersections with a variety of traffic volumes while 
projects of medium to higher costs were focused on for at-risk intersections with higher traffic 
volumes. 

The cross section and geometry of the major roadway were also considered during project 
development. Since reduced conflict intersections are most appropriately applied at 
intersections where the mainline has a divided cross section, they were only considered at 
locations where county roadways intersect with four-lane divided state highways. Application 
of rural roundabouts were only considered at intersections where the volume cross product 
(multiplication of major approaching volume with minor approaching volume) was equal to or 
exceeded 40 million. In other words, if an existing STOP controlled intersection met or 
exceeded the traffic volume that warrants a traffic signal, the project team recommended 
implementing a roundabout. 

The occurrence of a prior severe crash was a prerequisite for suggesting higher cost strategies 
as a way of limiting the number of candidate locations consistent with the limitations in 
available safety funding. Additionally, to recommend a feasible number of projects with an 
appropriate associated cost, higher cost strategies were reserved for unique situations due to 
the limited amount of transportation safety funding available. 

6.5 Urban Segments 
The most common type of severe crashes along urban roadway segments are two-vehicle, rear-
end and head-on crashes. The most commonly recommended project involves separating 
opposing traffic lanes and using this space to accommodate left-turning vehicles by converting 
wide two-lane or four-lane undivided roadways to either three-lane or five-lane cross sections. 
Key factors that were developed through the analysis that were considered during project 
development included roadway cross section, the volume of traffic, and access density. 
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Figure 6-3. Rural Intersection Safety Project Decision Tree 

Note: locations which do not satisfy any case explicitly outlined in the decision trees are not automatically assigned a project and are 
separately considered for manual project assignment 
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Figure 6-4. Urban Segment Safety Project Decision Tree 

Note: Locations that do not satisfy any case explicitly outlined in the decision trees are not automatically assigned a project and are separately considered for manual project assignment. 
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6.6 Urban Intersections - Vehicle Related Crashes 
In Minnesota, a right-angle collision between two vehicles is the most common type of severe 
crash at urban intersections. County-selected safety strategies at urban intersections include: 
improving intersection geometry at unsignalized locations since installing traffic signals is not a 
safety strategy, adding confirmation lights to assist law enforcement to more efficiently address 
red light running, upgrading signal hardware, and converting to signalized reduced conflict 
intersections at locations already controlled by traffic signals.  

Key considerations include the current type of intersection control, the volume of traffic 
through the intersection, the cross section of the major roadway, and the presence of a prior 
severe crash. 

6.7 Urban Intersections - Pedestrian/Bike Related Crashes  
In urban areas, majority of severe pedestrian/bike related crashes occur at intersections and 
the majority of these occur at intersections controlled by traffic signals. This suggests that 
traffic signals by themselves are not a safety strategy for pedestrians and bicyclists. Primary 
objectives for this type of project development include: 

• Avoiding the addition of traffic signals at unsignalized intersections and instead focusing on 
reducing the crossing distance that pedestrians and bicyclists must traverse by adding curb 
extensions or median refuge islands. 

• Adding pedestrian activated devices such as rectangular rapid flash beacons and high 
intensity activated crosswalk beacons. 

• Adding proven effective strategies at already signalized intersections, such as countdown 
timers and a leading pedestrian interval, which provides pedestrians with a 3 to 5 second 
head start before providing vehicles with a green light. 

Key factors considered during the project development process include intersection control, the 
traffic volume, and the roadway cross section. 



 

 

This page intentionally left blank 



APRIL 2020 SAFETY PLAN FOR BELTRAMI COUNTY 

SECTION 6.0 - SAFETY PROJECT DEVELOPMENT AND RECOMMENDED PROJECTS 

 6-17 

 

Figure 6-5. Urban Intersections – Vehicle Related Safety Project Decision Tree 

Note: locations which do not satisfy any case explicitly outlined in the decision trees are not automatically assigned a project and are 
separately considered for manual project assignment 
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Figure 6-6. Urban Intersections – Pedestrian/Bike-Related Safety Project Decision Tree 

Note: locations which do not satisfy any case explicitly outlined in the decision trees are not automatically assigned a project and 
are separately considered for manual project assignment 

* Cross-product is the product of the Entering Major AADT * Entering Minor AADT 


