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Project Description 
An intersection control evaluation (ICE) report has been prepared for the intersection of 10th Avenue 
NE / 4th Street NE in Byron, Minnesota. The report applies the signal justification warrants, as outlined 
in the Minnesota Manual on Uniform Traffic Control Devices (MUTCD) and uses engineering methods 
outlined in the Highway Capacity Manual, 6th Edition. This report presents the findings of different traffic 
control evaluations. 
 
The purpose of the report is to determine which type of intersection control is the most beneficial for the 
intersection, specifically evaluating whether side-street stop, multi-way stop, traffic signal, or a 
roundabout is the most effective method of traffic control. 

Intersection Location 

The intersection of 10th Avenue NE / 4th Street NE is located in the City of Byron, Minnesota. The study 
area lies in the west central region of Olmsted County. Currently, the area surrounding the intersection 
is mixed commercial / residential (See Figure 1).  There are existing roundabouts to the south (10th 
Avenue NE / Frontage Road) and to the north (10th Avenue NE / 7th Street NE).  
 

 
Figure 1 – Location Map 
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Existing Intersection Characteristics 

10th Avenue NE is a north-south route. 4th Street NE is an east-west route. Currently the intersection 
is a tee intersection operating under side-street stop control, with free-flow on 10th Avenue NE. The 
northbound and southbound approaches consist of one lane in each direction with a southbound left, 
northbound left and northbound right turn lanes. The eastbound and westbound approaches consist of 
one lane in each direction with no turn lanes. The speed limit on 4th Street NE is 30 mph, and 40 mph 
on 10th Avenue NE, respectively.  

Traffic Volumes 

Existing Traffic 
Directional intersection traffic volumes were obtained from intersection traffic counts performed on 
Tuesday, May 20, 2025 (see Appendix A for the traffic count data). Traffic counts were performed from 
6:00 AM to 7:00 PM. See Figure 2 for the peak hour traffic volumes. 
 

 

Figure 2 – Existing Traffic Counts 
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Projected Future Traffic Volumes 

Several parcels have been identified for future development. Traffic forecasts were estimated based on 
future land uses and how drivers will drive to and depart from the future developments. 

Trip Generation 
The peak hour trip generation was estimated using The Institute of Transportation Engineers (ITE) Trip 
Generation Manual, 9th Edition using the land use types provided by the City of Byron. The proposed 
development sites include a 22.8-acre residential site and a 12-acre commercial site (See Figure 3).  
 

 

Figure 3 –Proposed Site Development 

 

Trip Distribution and Assignment 
How drivers will drive to and depart from the development sites was determined by evaluating where 
the project generated traffic was expected to enter and exit each of the future development sites. The 
location of major streets and the type of adjacent streets were also considered when estimating the 
distribution. See Appendix B for a summary of the trip distribution and assignments. 

Total Future Traffic 
The existing traffic was factored up by a growth factor of 1% per year. Using a 1% compound growth 
rate, the traffic count volumes were factored up to obtain design year (2045) volumes.  Those volumes 
were added to the future development traffic and are shown in Figure 4. 
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Figure 4 –Future Traffic Counts 
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Intersection Analyses 
The capacity of the intersections was analyzed using the procedures outlined in the Highway Capacity 
Manual, 7th Edition (HCM), and the intersections were modeled using Synchro Studio 11 with SimTraffic 
11 and Sidra Intersection 9.1.   
 
Level of Service (LOS) at intersections is primarily a function of peak hour turning movement volumes, 
intersection lane configuration, and traffic control. For intersection analysis, the HCM defines LOS in 
terms of the average control delay at the intersection in seconds per vehicle. Level of service is broken 
down into letter grades, with LOS A representing good operations and LOS F representing poor 
operations. LOS E is considered to be at capacity. Table 1 below shows the level of service correlations 
to seconds of delay for signalized intersections and stop control (unsignalized) intersections. Currently 
in the United States, roundabout control is also categorized as unsignalized. 
 

LOS 
Signalized Intersection 

Control Delay 
(seconds/vehicle) 

Unsignalized Intersection 
Control Delay 

(seconds/vehicle) 

A < 10 sec. < 10 sec. 

B 10 - 20 sec. 10 - 15 sec. 

C 20 - 35 sec. 15 - 25 sec. 

D 35 - 55 sec. 25 - 35 sec. 

E 55 - 80 sec. 35 - 50 sec. 

F > 80 sec. > 50 sec. 

Table 1 – Intersection LOS Criteria 
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Capacity Analysis 
The proposed alternatives were analyzed using the Synchro/SimTraffic and Sidra Intersection software 
programs, which uses the Highway Capacity Manual (HCM) methodology.  
 

Existing Configuration 

For this analysis, the existing traffic was analyzed using side-street stop control with stop control on the 
eastbound and westbound approaches. A summary of the detailed LOS results is shown in Appendix C. 
 

Existing Side Street Stop Control 

  AM PM 

A
P

P
R

O
A

C
H

 

NB A A 

SB A A 

EB C C 

WB C D 

Table 2 – Existing Side Street Stop Control LOS Summary 

 

2045 Side Street Stop Control 

For this analysis, side-street stop control was analyzed with stop control on the eastbound and 
westbound approaches. The intersection was analyzed using the 2045 traffic volumes. Based on the 
results, it has been determined that side-street stop control is not acceptable. A summary of the detailed 
LOS results is shown in Appendix D. 
 

Side Street Stop Control 

  AM PM 

A
P

P
R

O
A

C
H

 

NB A A 

SB A A 

EB F F 

WB F F 

Table 3 – 2045 Side Street Stop Control LOS Summary 
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2045 All-Way Stop Control 

For this analysis, all-way stop control was analyzed. Based on the results, it has been determined that 
all-way stop control is not acceptable. . The intersection was analyzed using the 2045 traffic volumes. 
A summary of the detailed LOS results is shown in Appendix E. 
 

All-Way Stop Control 

  AM PM 

A
P

P
R

O
A

C
H

 

NB C D 

SB F D 

EB C D 

WB C F 

Intersection LOS F F 

Table 4 – 2045 All-Way Stop Control LOS Summary 
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2045 Traffic Signal Control 

For this analysis, traffic signal control was analyzed. Based on the results, it has been determined that 
traffic signal control is acceptable. . The intersection was analyzed using the 2045 traffic volumes. A 
summary of the detailed LOS results is shown in Appendix F. 
 

Traffic Signal Control 

  AM PM 

A
P

P
R

O
A

C
H

 

NB A C 

SB B C 

EB B A 

WB B B 

Intersection LOS B B 

Table 5 – 2045 Traffic Signal Control LOS Summary 

 

2045 Roundabout Control 

For this analysis, roundabout control was analyzed. Based on the results, it has been determined that 
roundabout control is acceptable. . The intersection was analyzed using the 2045 traffic volumes. A 
summary of the detailed LOS results is shown in Appendix G. 
 

Roundabout Control 

  AM PM 

A
P

P
R

O
A

C
H

 

NB A C 

SB B B 

EB B A 

WB A C 

Intersection LOS A C 

Table 6 – 2045 Roundabout Control LOS Summary 
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Safety Analysis 
Crash data for the past ten years (2015-2025) was obtained from the Minnesota Department of 
Transportation (MnDOT). There were 13 crashes at the intersection of 10th Avenue NE / 4th Street NE. 
There was one minor injury crash, one possible injury crash, and 11 property damage only crashes. 
The most frequent type of crash was Angle (46.2%), followed by Left Turn (23.1%) and Rear End 
(23.1%). See Appendix H for the detailed crash data. 
 
Based on the crash data provided at this location, the proposed improvements do need to address 
safety issues. General discussion on the type of traffic control and how it affects an intersections safety 
is listed below. 

Traffic Signal Control 

Traffic signal control makes traffic flow smoother and safer when used in proper situations. However, 
traffic signals cause traffic to stop where it may not have had to stop before. When used at an 
intersection where not justified, signals can cause unnecessary delay and frustration in drivers, who 
then seek alternate routes.  
 
Installing traffic signals may reduce crashes by 23% (p. 16, DRCRF(1)) and reduce property damage 
only crashes and injuries by 23% (p. 16, DRCRF(1)).  Actual crash reductions may vary due to site-
specific factors. 

Roundabout Control 

Studies show that roundabout control improves safety in the following ways: 
1. Slower vehicle speeds 
2. The number of conflict points is decreased 
3. Accidents are less severe 

 
Installing a roundabout is a good traffic calming technique. Reduced vehicle speed is achieved by 
controlling geometrics and, therefore, speed reduction can be realized at all times of the day and during 
various traffic volumes. Roundabout control is a flexible type of control that handles varying traffic 
volumes efficiently.  
 
Installing a roundabout may reduce crashes by 44% (p. 30, DRCRF(1)) and may reduce property 
damage only crashes by 42% and injuries by 82% (p. 31, DRCRF(1)).  Actual crash reductions may vary 
due to site-specific factors.  

Railroad Crossing 
The existing intersection is approximately 450 feet north of an at-grade railroad crossing. At-grade 
railroad crossings near an intersection presents safety issues for all types of intersection control. 
Problems include vehicle queues backing up into the intersection or onto the railroad tracks. Queues 
spilling back from a rail blockage into the intersection can temporarily prevent movement on any 
approach. Based on the capacity analysis, none of these measures described are included in the 
proposed configurations and are not anticipated to be required at this time. The anticipated queue 
lengths do not back up to the railroad crossing. 
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Warrant Analysis 
A warrant analysis was performed in accordance with the Minnesota Manual on Uniform Traffic Control 
Devices (MnMUTCD). A warrant analysis was performed for traffic signal control at the intersection. 
There are no warrants for the installation of roundabouts, however, MnDOT’s current policy states that 
roundabouts are considered warranted if traffic volumes meet the criteria for either multi-way stop or 
traffic signal control warrants. 

Traffic Signal Control 

A signal warrant analysis was also completed for this intersection using the counts that were obtained 
for the project in May of 2025. For this analysis, the MnMUTCD signal Warrants 1-9 were evaluated for 
this intersection. For this analysis, the right turning traffic from the minor leg was not included per 
MnDOT standard practice as these movements are made relatively easily, have minimal conflicts, and 
do not require a traffic signal to minimize delay or improve safety. The traffic signal warrants were 
analyzed for the intersection and warrants are met. A detailed warrant analysis can be found in 
Appendix I. 

Roundabout Control 

Warrants are met for traffic signal control; therefore, a roundabout does meet these warrants.  
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Site Review 

Right of Way 

Figure 5 shows the proposed conceptual geometric layout for signalized control. The intersection with 
traffic signal control can be constructed using the existing roadway within the existing right-of-way.  
 

 
Figure 5 – Traffic Signal Geometry 
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Figure 6 shows the proposed conceptual geometric layout for roundabout control. A compact 
roundabout can be constructed within the existing right-of-way with an approximate inscribed circle 
diameter of 100 feet.  
 

 
Figure 6 – Roundabout Geometry 
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