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1. Introduction 

This memo is the fourth in a series of technical memos for the Mn 220 N (Mn 220) Corridor 
Study project. 

2. Existing and Future Conditions 

Refer to Technical Memorandum 1 for documentation of the existing and future conditions 
assessment. 

3. Roadway Safety and Traffic Operation Analysis 

Refer to Technical Memorandum 2 for documentation of the roadway safety and traffic 
operation characteristics. 

4. Purpose and Need 

Refer to Technical Memorandum 3 for documentation of the corridor study purpose and needs. 

5. Alternatives Analysis and Evaluation 

The alternatives development identifies transportation ideas and concepts based upon input from 
stakeholders and a review of the purpose and needs. From this range of alternatives, a screening 
evaluation is completed to evaluate each idea against key objectives. This process identifies the 
alternatives that best meet the project goals and are carried forward for further evaluation. The 
goal is to arrive at the alternative that best balance and meet the primary objectives of the 
stakeholders and community. 

Table 5- 1. Alternatives Analysis Process 

 

5.1 Alternative Identification and Evaluation Considerations 

To address identified deficiencies and the purpose and needs for the Mn 220 corridor numerous 
improvement alternatives were identified to address four primary objectives of the study: 
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• Improve access control 

• Improve safety 

• Improve mobility/capacity; and 

• Improve pedestrian crossings of Mn 220 

The evaluation of the identified alternatives consists of a layered approach that includes: 

• Assessing and comparing high level considerations such as key pros/cons, trade-offs and 
design considerations or fatal flaws; 

• Technical analysis of intersection capacity, safety benefits, right of way needs, 
construction costs and economic viability as applicable (benefit/cost ratio); and 

• Qualitative evaluation scoring of key metrics identified in the planning process that are 
consistent with the Purpose and Need statement and 2045 Metropolitan Transportation 
Plan (MTP) objectives and performance goals. 

The ultimate selection of the preferred alternative(s) or maintaining the no build is the alternative 
that best meets the corridor objectives; including the combination of assessment of all the 
considerations, technical analysis, comparison evaluation metrics and public/stakeholder 
engagement. 

5.2 Access / Traffic Control Device Considerations 

Three primary forms of traffic control were evaluated at each of the key intersections: through-
stop control with access management or geometric improvements, traffic signal, and roundabout. 
The following sub-sections provide the high-level pros and cons of the preliminary access/traffic 
control alternatives, as well as an outline of the any necessary capacity/warrant analysis 
procedures. 

5.2.1 Access Management 

Access management in most cases would consist of limiting a full-access intersection to a three-
quarter access intersection with stop signs on the cross-street. Prohibiting cross-street through 
and left-turning movements would improve safety by decreasing the number of conflict points 
and potential for right angle crashes. Intersection operations would be expected to improve as 
well. The Mn 220 corridor intersections (15th Street NE and 20th Street NW) are good candidates 
for access management modifications due to the presence of frontage roads and a well-connected 
supporting street system. Motorists attempting to cross or turn left onto Mn 220 could re-route to 
a nearby full-access intersection via the closest frontage road. ¾ access configuration at these 
two locations are being considered for two primary reasons:  

• There may be advantage with this design to improving pedestrian crossing treatments and 
reducing exposure for pedestrians (i.e. improved refuge median design).  

• Restricting eastbound/westbound left turn and through movements relocates these 
motorists to 23rd Street and 17th Street the primary east/west through streets, thereby 
helping support justification for improved access control at those locations. 

5.2.2 Traffic Signal 

The two existing traffic signal systems (14th Street NW and US 2) are nearing the end of their 
useful life and will require replacement. The traffic signal control alternative considers either the 
full replacement of existing traffic signals, upgraded to present day standards, or the installation 
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of a new signal system at currently stop controlled intersections.  Installation of a traffic signal 
where one is not present may reduce overall crash frequency but may bear an increase in specific 
crash types such as rear-end and right angle. The benefit or impact of traffic signal installation 
takes into consideration the change in motor vehicle delays and change in safety performance 
derived from anticipated changes in crash characteristics. In some cases, the installation of a 
traffic signal system may provide improved peak hour traffic operation but could result in extra 
traffic delay during off peak periods. The true cost of a signal system involves a minimum of 
initial construction, Americans with Disability Act (ADA) pedestrian ramp improvements, 
ongoing maintenance, and electricity. 

The intersections of Mn 220/US 2, 14th Street NW, 17th Street NW and 23rd Street NW are the 
four locations a traffic signal system may be a feasible alternative. The existing traffic signal 
systems at 14th Street NW and US 2 are warranted installations. For each intersection where a 
new traffic signal installation is considered (17th Street NW and 23rd Street NW), a warrant 
analysis was completed under existing 2018 volume and forecasted years 2030 and 2045 
volumes. In addition, a warrant analysis was completed considering the potential for ¾ access 
configuration at 20th Street NW and 15th Street NE, where left turn and through motorists would 
be re-routed to these intersections. The warrant analysis was conducted in accordance with the 
Minnesota Manual on Uniform Traffic Control Devices (MnMUTCD)1 and is summarized in 
Table 5-2. 

 

Table 5- 2. Traffic Signal Warrant Analysis Summary 

 

                                                 

 

1 Minnesota Manual on Uniform Traffic Control Devices, February 2015 

TH 220 and 17th Street

1A

(Hours)

1B

(Hours)

1A&B

(Hours)

Warrant 

Met / Not 

Met

Hours

Warrant 

Met / Not 

Met

3B

(Hours)

Warrant 

Met / 

Not Met

Year 2018 Existing (Full Access) 0 Hour 0 Hour 0 Hour Not Met 0 Hour Not Met 0 Hour Not Met

Year 2018 Existing (3/4 Access 

at Adjacent Intersections)
0 Hour 0 Hour 1 Hour Not Met 0 Hour Not Met 0 Hour Not Met

Year 2030 Existing (Full Access) 0 Hour 0 Hour 0 Hour Not Met 0 Hour Not Met 0 Hour Not Met

Year 2030 Existing (3/4 Access 

at Adjacent Intersections)
1 Hour 7 Hours 4 Hours Not Met 2 Hour Not Met 0 Hour Not Met

Year 2045 Existing (Full Access) 0 Hour 0 Hour 0 Hour Not Met 0 Hour Not Met 0 Hour Not Met

Year 2045 Existing (3/4 Access 

at Adjacent Intersections)
4 Hours 10 Hours 7 Hours Met (1B) 6 Hours Met 2 Hour Met

Source: 2011 Minnesota Manual on Uniform Traff ic Control Devices

Note: Warrant 2 (Four Hour Volume) expected to be met in year 2033 and Warrant 1B (Eight Hour Volume) is expected to be met in year 2038 w ith 

        3/4 access configuration at 20th Street

Warrant 3 - Peak 

Hour 

Volume
Scenario

Warrant 1 - Eight Hour Vehicle Volume

Warrant 2 - Four 

Hour 

Volume
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The warrant analysis indicates that a traffic signal at Mn 220/17th Street NW does not meet 
warrants until year 2033 (Warrant 2) and year 2038 (Warrant 1) assuming the added left turn and 
through traffic using 17th Street as the result of the proposed ¾ access configurations at 20th 
Street NW and 15th Street. Without the proposed ¾ access configurations, a signal system is not 
expected to meet warrants at 17th Street NW. At 23rd Street, traffic signal warrants are also not 
satisfied until year 2045, regardless of access configuration at 20th Street.  

5.2.3 Roundabout 

A roundabout would require full intersection reconstruction with a higher initial construction 
cost. Right of way acquisition may be necessary and may impact existing frontage roads. 
Overall, a roundabout is expected to provide high intersection safety performance (minimizes the 
potential for severe crashes) and with optimal lane configurations provides efficient traffic 
operations with low motorist delay during all time periods of the day. 

For each intersection where a roundabout was considered, a planning-level roundabout capacity 
analysis was completed under forecasted year 2045 traffic volumes. The analysis was conducted 
in accordance with the Highway Capacity Manual (HCM)2. The purpose of the analysis was to 
determine whether a roundabout (multilane or single-lane) would be a suitable alternative for the 
intersection. The analysis indicated that a multilane roundabout is needed at US 2 and 14th Street 
NW, whereas a single lane roundabout is expected to provide sufficient capacity at 17th Street 
NW and 23rd Street NW. An example planning level roundabout capacity analysis is shown in 
Table 5-3. 

 

                                                 

 

2 Highway Capacity Manual, 6th Edition, Transportation Research Board 

TH 220 and 23rd Street

1A

(Hours)

1B

(Hours)

1A&B

(Hours)

Warrant 

Met / Not 

Met

Hours

Warrant 

Met / Not 

Met

3B

(Hours)

Warrant 

Met / 

Not Met

Year 2018 Existing (Full Access) 0 Hour 0 Hour 2 Hours Not Met 0 Hour Not Met 0 Hour Not Met

Year 2018 Existing (3/4 Access 

at Adjacent Intersections)
0 Hour 0 Hour 2 Hours Not Met 0 Hour Not Met 0 Hour Not Met

Year 2030 Existing (Full Access) 5 Hours 3 Hours 6 Hours Not Met 2 Hours Not Met 0 Hour Not Met

Year 2030 Existing (3/4 Access 

at Adjacent Intersections)
6 Hours 2 Hours 5 Hours Not met 3 Hours Not Met 0 Hours Not Met

Year 2045 Existing (Full Access) 8 Hours 9 Hours 11 Hours
Met

(1A, B, C)
10 Hours Met 4 Hours Met

Year 2045 Existing (3/4 Access 

at Adjacent Intersections)
11 Hours 9 Hours 11 Hours

Met

(1A, B, C)
10 Hours Met 4 Hours Met

Source: 2011 Minnesota Manual on Uniform Traff ic Control Devices

Warrant 1 - Eight Hour Vehicle Volume

Warrant 2 - Four 

Hour 

Volume

Warrant 3 - Peak 

Hour 

Volume
Scenario
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Table 5- 3. Planning Level Roundabout Capacity 

 

Note: Mn 220 at 17th Street – Forecast Year 2045 

 

5.3 Pedestrian Improvement Strategies 

To improve pedestrian crossing safety, comfort, and environment, the strategies could range 
from establishing connections and improving accessibility, improving visibility, reducing 
exposure, enhancing awareness or providing protection. The implementation of such strategies is 
dependent upon intersection characteristics but are typically considered in the hierarchy of least 
restrictive measures first to the most restrictive measures only when warranted. Although there 
are many treatments that fit into each strategy category, Table 5-4 illustrates and discusses a few 
treatments that might be most beneficial to Mn 220. As appropriate, pedestrian crossing 
treatments are included as part of the intersection improvement alternatives analysis. Truck and 
agricultural equipment are additional considerations that need to be made in determining the 
most appropriate improvements by location. 
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Table 5- 4. Pedestrian Improvement Strategies 
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5.4 Alternatives Development 

To address identified deficiencies and the purpose and needs for the Mn 220 corridor numerous 
improvement alternatives were identified for several key intersections and for key corridor 
segments. Figure 5-1 illustrates the alternatives developed. Key categories include; sidewalk 
construction, pedestrian crossing, intersection improvements and control devices, and segment 
design alternatives. The improvement alternatives were identified to address four primary 
objectives of the study: 

• Improve access control 

• Improve safety 

• Improve mobility/capacity; and 

• Improve pedestrian crossings of Mn 220 

For most intersection alternatives a technical analysis is completed to document the high-level 
design considerations, key pros/cons and trade-offs, mobility (LOS), estimated construction cost, 
safety (crash and severity rate) and economic viability (benefit/cost ratio). Further explanation of 
the benefit/cost analysis is provided in the following section. 

5.4.1 Benefit / Cost Analysis 

An economic benefit/cost analysis was completed in accordance with the MnDOT Office of 
Investment Management, Benefit/Cost Analysis for Transportation Projects procedures, and 
assumes a 20-year analysis period. The monetary benefit of the project is quantified in terms of 
reduced (or increased) vehicle hours traveled (VHT) or less delay (or added delay) at the 
intersection and the reduced number and/or severity of estimated crashes over the analysis period 
between the no build conditions and the proposed alternatives. The estimated 20-year monetary 
cost includes construction costs, expected operational and maintenance cost over this period 
(e.g., lighting, street signs), and contingency. Remaining capital values of the infrastructure 
features at the end of the 20-year analysis period are subtracted from the total cost of the 
alternative. The highest benefit/cost ratio represents the most economical solution. Benefit/cost 
ratios less than 1.0 might be considered less economically viable or be given less priority. 

Estimated Safety Benefit 

A safety analysis was completed for each alternative to help understand the anticipated level of 
improvement. The safety analysis includes investigating the change in crash types and 
computing a monetary annual crash cost for each preliminary alternative. Anticipated future 
roundabout crashes were estimated utilizing A Study of the Traffic Safety at Single-Lane 

Roundabouts in Minnesota3 The study revealed significant reductions in severe crashes upon 
conversion of traditional intersections to roundabout control. Anticipated future traffic signal 
crashes were estimated utilizing the crash rates from the MnDOT Intersection Green Sheets4. The 
A 20-year, present value adjusted safety benefit is computed using the MnDOT fiscal year 2019 
crash values listed below: 

                                                 

 

3 A Study of the Traffic Safety at Single Lane Roundabouts in Minnesota, MnDOT, December 16, 2014. 

4 MnDOT Intersection Green Sheet. 2011 (Crash Severity Distribution) & 2015 (Crash Rates)  
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• Property Damage Only: $7,200 

• Injury Type C: $87,000 

• Injury Type B: $180,000 

• Injury Type A: $600,000 

• Fatal: $1,200,000 (two times Injury Type A). 

Estimated Traffic Operation Benefit 

The estimated traffic operation benefit is based on the total intersection vehicle delay for each 
intersection extrapolated over a 24-hour day compared to the no-build (either an increase or 
decrease in total VHT). The total vehicle delay, measured in hours, is converted to 20-year 
present worth monetary value based on MnDOT fiscal year 2019 value of time ($ per hour) for 
automobiles and trucks.  

Estimated Construction Costs 

Estimated construction costs are developed for key intersection alternatives. It should be noted 
that the cost estimates included a 30 percent contingency to account for risk or any unknowns 
that may not be identified without more detailed engineering. The cost estimates are also based 
on a high-level concept, without supporting base mapping engineering detail to accurately 
account for actual construction limits, grading, drainage or other design considerations. 
Therefore, are used for purpose of relative comparison within the study.  

 

The following sub-sections discuss and evaluate the alternatives for each intersection and 
corridor segment. 

5.4.2 Mn 220 at 23rd Street NW 

The following alternatives were developed and evaluated: 

• No build 

• Alternative A: Install Traffic Signal System 

• Alternative B: Install Single Lane Roundabout 

The intersection improvement options, design considerations, pros and cons, and estimated cost 
for each alternative are summarized in Table 5-6. Concept sketches are provided for reference in 
Appendix A. 

 

Traffic Operation Analysis 

Results of the traffic operation analysis are detailed in Table 5-5. Although acceptable traffic 
operation is expected, the traffic operation analysis found that a traffic signal is expected to 
increase the overall intersection delay and would provide less efficient intersection operation 
during off-peak periods. The roundabout alternative, however, is expected to provide a 
continuous flow of traffic and improve efficiency – it would provide the most overall efficient 
24-hour operation.  
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Table 5- 5. Intersection Delay and LOS Summary – Mn 220 at 23rd Street NW 

 

 

Safety Analysis 

Table 5-7 summarizes the estimated change in intersection crash performance. Alternative A is 
expected to increase the overall intersection crash rate, and potentially increase crash severity. 
Alternative B is expected to reduce the overall intersection crash rate and crash severity. 

 

Table 5- 6. Intersection Safety Summary – Mn 220 at 23rd Street NW 

 

Year Scenario

No Build A / A 2.6 / 5.6 A / A 2.6 / 6.7

ALT A A / A 7.2 / 9.6 A / B 8.7 / 11.8

ALT B A / A 1.4 / 1.9 A / A 1.6 / 2.0

No Build A / C 5.8 / 15.0 A / C 7.0 / 22.8

ALT A B / B 13.1 / 18.5 B / B 13.0 / 18.8

ALT B A / A 3.6 / 4.8 A / A 3.8 / 4.7

Overall Intersection LOS / Worst Approach LOS

Overall Intersection Delay / Worst Movement Delay

Y
e

a
r 

2
0

1
8

Y
e

a
r 

2
0

4
5

Alternatives AM Peak Hour PM Peak Hour

LOS Delay (s) LOS Delay (s)

No Build

Alternative A

Signal 

Installation

Alternative B

Single-lane 

Roundabout

Observed/Estimated Crash Rate

(Crashes/MEV)
0.54 0.59 0.32

Observed/Estimated Injury Crashes

(Percent of Total Crashes)
33.3% 37.7% 24.7%

Observed/Estimated Crash Severity Rate

(Crashes/MEV)
0.80 0.89 0.42

2045 Estimated Crash Cost

(2018 Dollars)*
$135,715 $149,471 $56,250

* Crash cost is in dollar unit based on MnDOT OIM Fiscal Year 2019 Values
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Table 5- 7. Alternatives Comparison Matrix – Mn 220 at 23rd Street NW 
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5.4.3 Mn 220 & 20th Street NW 

The intersection of Mn 220 at 20th Street NW is located near Northland Community and 
Technical College. Currently it is at the 4-lane to 2-lane transition area and there is a pedestrian 
crosswalk, crossing the north leg of the intersection. 

The following alternatives were identified to improve the pedestrian crossing and to improve 
quality of access at the adjacent intersections of 23rd Street NW and 17th Street NW: 

• No build 

• Alternative A: Convert to ¾ Access 

• Alternative B: Convert to ¾ Access and Remove Southbound Left Turns 

The intersection improvement options, design considerations, pros and cons, and estimated cost 
for each alternative are summarized in Table 5-8.  Concept sketches are provided for reference 
in Appendix A.  It should be noted that a benefit/cost ratio was not computed for the 20th Street 
NW intersection, as the change in mobility and the benefit of improved pedestrian access 
associated with the proposed alternatives are mostly qualitative and not reliably quantifiable.
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Table 5- 8. Alternatives Comparison Matrix – Mn 220 at 20th Street NW 
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5.4.4 Mn 220 at 17th Street NW 

The intersection of Mn 220 and 17th Street NW is located near the East Grand Forks Senior High 
School and is the preferred crossing point for school-related pedestrians. The following 
alternatives were developed to improve intersection mobility, safety and pedestrian of Mn 220: 

• No build: Pedestrian Crosswalk Improvement 

• Alternative A: Install Traffic Signal System 

• Alternative B: Install Single Lane Roundabout 

 

The intersection improvement options, design considerations, pros and cons, and estimated cost 
for each alternative are summarized in Table 5-10. Concept sketches are provided for reference 
in Appendix A. The No build (existing stop control) alternative highlights a potential short-term 
pedestrian crosswalk improvement strategy that includes constructing a small curb extension on 
the southwest corner to narrow the crossing distance, construct ADA compliant directional 
pedestrian ramps, reconstruct the median nose to provide refuge, and installing high visibility 
crosswalk markings and signing. 

 

Traffic Operation Analysis 

Results of the traffic operation analysis are detailed in Table 5-9. Although acceptable traffic 
operation is expected, the traffic operation analysis found that a traffic signal is expected to 
increase the overall intersection delay and would provide less efficient intersection operation 
during off-peak periods under existing conditions. Under future condition traffic volumes an 
operational benefit is expected. The roundabout alternative is expected to provide the most 
efficient intersection operations. However, longer PM peak hour northbound vehicle queues 
entering the roundabout are expected under the forecast year 2045 traffic demand. 

 

Table 5- 9. Intersection Delay and LOS Summary – Mn 220 at 17th Street NW 

 

Year Scenario

No Build A / B 2.6 / 12.2 A / B 2.8 / 13.6

ALT A A / D 6.3 / 44.7 A / C 7.4 / 33.3

ALT B A / A 2.0 / 3.9 A / A 2.4 / 3.2

No Build A / D 4.2 / 34.8 B / F 11.7 / 127.8

ALT A A / D 6.8 / 43.8 B / D 11.1 / 41.1

ALT B A / A 3.9 / 7.3 A / A 6.3 / 6.8

Overall Intersection LOS / Worst Approach LOS

Overall Intersection Delay / Worst Movement Delay
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Table 5- 10. Alternatives Comparison Matrix – Mn 220 at 17th Street NW 
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Safety Analysis 

A safety analysis was completed for each alternative to help understand the anticipated level of 
improvement. The safety analysis includes investigating the change in crash types and/or the 
elimination in certain types of crashes and computing a monetary annual crash cost for each 
preliminary alternative. Table 5-11 summarizes the estimated change in intersection crash 
performance. Both Alternative A and Alternative B is expected to reduce the overall intersection 
crash rate and crash severity rate. 

 

Table 5- 11. Intersection Safety Summary – Mn 220 at 17th Street NW 

 

 

5.4.5 Mn 220 at 15th Street NE 

The intersection of Mn 220 at 15th Street NE is located near the East Grand Forks Senior High 
School. The following alternative was identified to improve the pedestrian crossing and to 
improve quality of access at the adjacent intersection of 17th Street NW: 

• No build 

• Alternative A: Convert to ¾ Access and Provide Pedestrian Crosswalk 

• Alternative B: Maintain Full Access and Provide Pedestrian Crosswalk with 
Reconstructed Pedestrian Refuge Median 

The intersection improvement options, design considerations, pros and cons, and estimated cost 
for this alternative is summarized in Table 5-12.  Concept sketches are provided for reference in 
Appendix A. It should be noted that a benefit/cost ratio was not computed for the 15th Street NE 
intersection, as the change in mobility and the benefit of improved pedestrian access associated 
with the proposed alternatives are mostly qualitative and not reliably quantifiable. 

 

No Build

Alternative A

Signal 

Installation

Alternative B

Single-lane 

Roundabout

Observed/Estimated Crash Rate

(Crashes/MEV)
0.71 0.58 0.32

Observed/Estimated Injury Crashes

(Percent of Total Crashes)*
15.4% 15.4% 15.4%

Observed/Estimated Crash Severity Rate

(Crashes/MEV)
0.81 0.66 0.37

2045 Estimated Crash Cost

(2018 Dollars)**
$83,145 $67,769 $37,694

** Crash cost is in dollar unit based on MnDOT OIM Fiscal Year 2019 Values

* Severity proportions are assumed to be unchanged across No Build and alternatives due to the existing 

crash characteristics and high concentration of PDO crashes.
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Table 5- 12. Alternatives Comparison Matrix – Mn 220 at 15th Street NE 
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5.4.6 Mn 220 at 14th Street NW 

The intersection of Mn 220 at 14th Street NW is located less than ¼ of a mile north of US 2. It is 
currently signalized and serves as a primary intersection along the Mn 220 corridor. The 
following alternatives are developed to improve mobility and intersection safety:  

• No build 

• Alternative A: Rebuild Signal System and Signal Coordination with US 2 

• Alternative B: Construct Multi-Lane Roundabout (2 Mainline Entry Lanes x 1 Cross-
Street Entry Lane) 

The intersection improvement options, design considerations, pros and cons, and estimated cost 
for each alternative are summarized in Table 5-14.  

Traffic Operation Analysis 

Results of the traffic operation analysis are detailed in Table 5-13. The traffic operation analysis 
found that an improved traffic signal system is expected to improve intersection delay. A 
multilane roundabout is expected to provide the most efficient intersection operations. 

 

Table 5- 13. Intersection Delay and LOS Summary – Mn 220 at 14th Street NW 

 

Safety Analysis 

A safety analysis was completed for each alternative to help understand the anticipated level of 
improvement. The safety analysis includes investigating the change in crash types and/or the 
elimination in certain types of crashes and computing a monetary annual crash cost for each 
preliminary alternative. Table 5-15 summarizes the estimated change in intersection crash 
performance. The installation of flashing yellow arrow (FYA), a westbound left turn arrow and 
signal coordination is expected to reduce intersection crashes by approximately 28 percent. It 
should be noted that multilane roundabouts typically experience higher crash rates than single 
lane entries. In other words, the total number of crashes at a multilane roundabout is expected to 
increase compared to traffic signal control. However, the percentage of injury related crashes 
(specifically Type A and Type B) is typically reduced as illustrated for Alternative B. 

 

Year Scenario

No Build B / B 10.3 / 15.5 B / B 11.3 / 15.4

ALT A A / C 9.7 / 32.8 B / C 11.6 / 33.6

ALT B A / A 1.7 / 3.2 A / A 1.9 / 3.6

No Build A / B 9.2 / 17.3 B / B 11.6 / 19.5

ALT A A / C 8.3 / 32.4 B / C 10.9 / 34.9

ALT B A / A 2.1 / 4.4 A / A 2.4 / 5.6

Overall Intersection LOS / Worst Approach LOS

Overall Intersection Delay / Worst Movement Delay
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Table 5- 14. Alternatives Comparison Matrix – Mn 220 at 14th Street NW
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Table 5- 15. Intersection Safety Summary – Mn 220 at 14th Street NW 

 

 

5.4.7 Mn 220 at US 2 

The intersection of Mn 220 and US 2 is an existing signalized intersection of two major arterial 
roadways. The intersection crash rate and severity rate are above critical rates and the 
intersection mobility is expected to reach unacceptable LOS by 2045. The following alternatives 
are developed to address intersection deficiencies, improve mobility and improve safety for all 
modes: 

• No build 

• Alternative A: Rebuild Signal System 
o Alternative A-0: Rebuild Signal System with Offset Eastbound/Westbound Left Turn 

Lanes 
o Alternative A-1: Rebuild Signal System with Dual Eastbound Left Turn Lanes 
o Alternative A-2: Rebuild Signal System with Right Turn Channelization Improvements 
o Alternative A-3: Rebuild Signal System with Offset Eastbound/Westbound Left Turn 

Lanes and Right Turn Channelization Improvements 

• Alternative B: Install Multi-Lane Roundabout 

• Alternative C: Construct a Displaced Eastbound Left Turn 

• Alternative D: Grade Separated Tight Diamond Interchange 

• Alternative E: System Improvements - 5th Avenue NW Access 

The intersection improvement options, design considerations, pros and cons, and estimated cost 
for each alternative are summarized in Table 5-16.  Concept sketches are provided for reference 
in Appendix A.

No Build

Alternative A

Signal 

Improvements

Alternative B

2x1 

Roundabout

Observed/Estimated Crash Rate

(Crashes/MEV)
0.70 0.50 0.76

Observed/Estimated Injury Crashes

(Percent of Total Crashes)
22.2% 19.7% 18.5%

Observed/Estimated Crash Severity Rate

(Crashes/MEV)
0.94 0.63 0.93

2045 Estimated Crash Cost

(2018 Dollars)
$239,070 $117,745 $127,210

* Crash cost is in dollar unit based on MnDOT OIM Fiscal Year 2019 Values
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Table 5- 16. Alternatives Comparison Matrix – Mn 220 at US 2  
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Table 5- 16. Alternatives Comparison Matrix – Mn 220 at US 2 Continued  
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Table 5- 16. Alternatives Comparison Matrix – Mn 220 at US 2 Continued 

 

hjohnson
Snapshot



Technical Memorandum #4 
Alternatives Development and Evaluation 

 

24 

 

Table 5- 16. Alternatives Comparison Matrix – Mn 220 at US 2 Continued  
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Traffic Operation Analysis 

Results of the traffic operation analysis are detailed in Table 5-17. All alternatives were 
evaluated with consideration of the 2045 MTP illustrative project to provide signalized full 
access at the 5th Avenue NW intersection with US 2. Under this assumption, the traffic operation 
analysis found that the roundabout alternative is expected to provide the most overall efficient 
24-hour operation and Alternative A-1 (dual left turn) is expected to operate at a LOS C. The 
analysis indicates that additional capacity is needed for the eastbound left turn movement (dual 
left). Alternative C (displaced left turn) is expected to operate very similar to Alternative A-1. 
Three alternatives were evaluated with consideration that the 5th Avenue NW full access is not 
constructed (Alternative E-1, E-2 and E-3). Further discussion of Alternative E is provided in a 
following section.  

 

Table 5- 17. Intersection Delay and LOS Summary – Mn 220 at US 2  

 

Safety Analysis 

A safety analysis was completed for each alternative to help understand the anticipated level of 
improvement. The safety analysis includes investigating the change in crash types and/or the 
elimination in certain types of crashes and computing a monetary annual crash cost for each 
preliminary alternative. For each alternative, Crash Modification Factors (CMF) were developed 

Year Scenario

No Build B / C 19.3 / 25.4 C / C 20.2 / 23.6

ALT A C / D 24.7 / 41.5 C / D 25.9 / 40.9

ALT A-0 C / D 24.7 / 41.5 C / D 25.9 / 40.9

ALT A-1 C / D 24.4 / 40.7 C / D 25.8 / 39.3

ALT A-2 C / D 24.9 / 41.6 C / D 26.8 / 41.6

ALT A-3 C / D 24.9 / 41.6 C / D 26.8 / 41.6

ALT B A / A 2.5 / 4.6 A / A 3.0 / 4.8

ALT C C / C 21.2 / 24.6 C / C 21.8 / 28.6

No Build D / D 37.9 / 48.4 D / E 44.8 / 66.2

ALT A D / D 38.6 / 54.3 D / E 39.7 / 58.2

ALT A-0 D / D 38.6 / 54.3 D / E 39.7 / 58.2

ALT A-1 C / D 29.4 / 45.9 C / D 31.1 / 45.4

ALT E-1 C / D 33.9 / 46.7 D / D 35.9 / 44.7

ALT A-2 D / D 39.6 / 54.8 D / D 38.4 / 53.8

ALT A-3 D / D 39.6 / 54.8 D / D 38.4 / 53.8

ALT E-2 D / D 41.3 / 52.5 E / F 68.2 / 177.6

ALT B A / B 8.2 / 13.9 A / C 8.9 / 16.9

ALT E-3 B / D 13.0 / 28.3 C / E 15.4 / 39.8

ALT C C / C 27.0 / 29.9 C / C 30.1 / 34.7

Overall Intersection LOS / Worst Approach LOS

Overall Intersection Delay / Worst Movement Delay
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and applied to specific correctable crashes based on the various safety improvement measures. 

Key safety improvements include FYA operation with protected only arrows by time of day, 

improved visibility of traffic signal indications, improved sight lines with offset left turn lanes, 

improved right turn lane geometrics and traffic signal coordination. It should be noted that 

multilane roundabouts typically experience higher crash rates than single lane entries. In other 

words, the total number of crashes at a multilane roundabout is expected to increase compared to 

traffic signal control. However, the percentage of injury related crashes (specifically Type A and 

Type B) is typically reduced, even though the severity rate is increased (skewed high due to 

significant increase of PDO crashes) as illustrated for Alternative B. Table 5-18 summarizes the 

estimated change in intersection crash performance.  

 

Table 5- 18. Intersection Safety Summary – Mn 220 at US 2  

 

US 2 & 5th Avenue NW Intersection Impact 

An illustrative project identified in the 2045 MTP involves constructing a full access intersection 

(with a traffic signal) at the US 2/5th Avenue NW intersection. This intersection, which currently 

is right-in right-out on the south leg only, is located about ¼ of a mile to the west of the Mn 220 

corridor. Due to the proximity of this intersection and the large volume of eastbound left turns at 

the Mn 220/US 2 study intersection, this project would be expected to have a minor impact on 

the southern half of the Mn 220 study corridor. The Regional Travel Demand model indicates 

that the ADT on Mn 220, north of US, without the 5th Avenue NW access increases by 

approximately 1,900 vehicles (i.e., approximately 190 total vehicles during the PM peak hour). 

Observations were made to understand how many of the current eastbound left turns at Mn 

220/US 2 access the neighborhood via 14th Street and 17th Street. It is these motorists that are 

likely to use the future 5th Avenue NW connection. Figure 5-2 illustrates the estimated 

origin/destination. It should also be noted that a similar project was identified in the 2045 MTP 

at US 2 & 2nd Avenue NE, less than ¼ of a mile to the east of the study corridor. This project 

was also taken into consideration but is expected to have a negligible effect on Mn 220 or the Mn 

220/US 2 intersection demand. 

No Build

Alternative A

Signal 

Improvements

Alternative A-0

Alternative A + 

Offset EB/WB 

LT Lanes

Alternative A-1

Alternative A + 

Dual EB LT 

Lanes

Alternative A-2

Alternative A + 

RT 

Channelization 

Improvements

Alternative A-3

Alternative A + 

Offset EB/WB 

LT Lanes + RT 

Channelization

Alternative B

2-lane 

Roundabout

Alternative C

Displaced EB LT

Observed/Estimate

d Crash Rate

(Crashes/MEV)

1.27 0.95 0.88 0.93 0.94 0.87 2.18 0.95

Observed/Estimate

d Injury Crashes

(Percent of Total 

Crashes)

28.6% 30.1% 29.9% 29.7% 30.5% 30.2% 14.4% 30.1%

Observed/Estimate

d Crash Severity 

Rate

(Crashes/MEV)

1.90 1.47 1.36 1.43 1.46 1.35 2.56 1.47

2045 Estimated 

Crash Cost

(2018 Dollars)*

$895,801 $746,416 $706,534 $729,992 $751,386 $703,712 $596,976 $746,416

* Crash cost is in dollar unit based on MnDOT OIM Fiscal Year 2019 Values
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Figure 5- 2. 5th Avenue NW Intersection Origin-Destination Demand 

The analysis indicates there is operational value of the 5th Avenue NW intersection and it should 
continue to be considered a viable future project (specifically as it relates to providing an 
eastbound left turn off of US 2 onto northbound 5th Avenue NW). Whether or not there is a 
future access to neighborhood at 5th Avenue NW may have implications on potential intersection 
alternatives at Mn 220/US 2. Without the future 5th Avenue NW access, the analysis indicates 
that the single eastbound left turn lane concepts at the US 2/Mn 220 intersection may still have 
capacity concern during the peak hours under forecast year 2045 traffic volumes.  

 

5.4.8 DeMers Avenue at 10th Street NE 

The intersection of DeMers Avenue & 10th Street is located less than 1/8 of a mile south of US 2 
and the location where DeMers Avenue transitions from a four-lane roadway to a three-lane 
roadway. One potential intersection improvement alternative was developed to address future 
stop control motorist delay and intersection safety. 

• No build 

• Alternative A: Convert to ¾ Access 

The intersection improvement options, design considerations, pros and cons, and estimated cost 
for each alternative are summarized in Table 5-19. In review of the supporting street network 
and business accesses, the feasibility of a ¾ access configuration at this location may require 
alternative access to US 2, via extension of 10th Street NW to 5th Avenue NW.
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Table 5- 19. Alternatives Comparison Matrix – Mn 220 at 10th Street NE  

hjohnson
Snapshot
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5.5 Identification of Segment Alternatives 

To address identified deficiencies, the purpose and needs for the Mn 220 corridor, and planning 
for future growth north of 23rd Street NW, alternatives for two key roadway segments were 
developed: 

• Segment A: 23rd Street NW to 140th Street SW 

• Segment B: 17th Street NW to 23rd Street NW 
 

5.5.1 Segment A: 23rd Street NW to 140th Street SW 

The following alternatives are proposed to add long term roadway capacity and safety at future 
development access along the corridor: 

• Alternative A: Two-Lane Roadway with Left Turn Lanes 

• Alternative B: Convert to Three-Lane Cross-Section with Two Way Center Left Turn 
Lane 

Figure 5-3 illustrates the anticipated roadway typical section under existing conditions and 
widening to accommodate left turn and/or right turn lanes at future accesses. As shown, the 
future pavement width need is approximately 53 feet (Alternative A or Alternative B) or 57 feet 
if a right turn lane is also provided. In any of the alternatives, the existing 150 feet right of way is 
expected to be enough in accommodating the future roadway width and rural roadway design. 

 

 

 

 

Figure 5- 3. Roadway Typical Section Comparison – 23rd Street NW to 140th Street SW 

 

The considerations, pros and cons for each segment alternative are summarized in Table 5-20.  
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5.5.2 Segment B: 17th Street NW to 23rd Street NW 

The 2045 MTP identified an illustrative project to extend the existing four lane roadway 
(currently transitions to two lanes at 17th Street NW) to 23rd Street NW. The various traffic 
control device, intersection improvement options, and pedestrian crossing considerations may 
influence the potential typical section alternatives for this segment of Mn 220. The following 
alternatives were developed: 

• Alternative A: Extend 4-Lane Roadway Segment to 23rd Street NW 

• Alternative B: Convert 17th Street NW to 23rd Street NW Segment to 2-Lane Roadway 

• Alternative C: Extend 4-Lane Roadway Segment to 20th Street NW 

Figure 5-4 shows each of these alternatives and details the compatibility with applicable 
intersection control alternatives. The pros and cons for each segment alternative are summarized 
in Table 5-21.  

 

Figure 5- 4. 17th Street to 23rd Street Segment Alternatives Traffic Control Compatibility Comparison 
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Table 5- 20. Alternatives Comparison Matrix – Segment A - 23rd Street NW to 140th Street SW 
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Table 5- 21. Alternatives Comparison Matrix – Segment B - 17th Street NW to 23rd Street NW 
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5.6 Identification of Other Improvement Alternatives 

In addition to the intersection and segment alternatives, several additional improvements have 
been identified, as previously illustrated on Figure 5-1. These include: 

• Establishing sidewalk connections.  Six potential sidewalk connections were identified 
to address system gaps and to make connection between Mn 220 and adjoining 
businesses and neighborhoods. 

• Relocation of above ground utility boxes. One location on the southwest corner of 
DeMers Avenue/10th Street NE was identified as being problematic in obstructing 
stopped motorist sight lines of approaching traffic. 

• 10th Street NE to 9th Street NE lane transition. One potential option to improve the 
lane drop and southbound left turn lane alignment at 9th Street NE, as illustrated in 
Figure 5-5 below. 

 

Figure 5- 5. Lane Drop and Left Turn Lane Striping Improvement – 10th Street NE to 9th Street NE 
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5.7 Evaluation of Intersection Alternatives 

Nine qualitative and quantitative evaluation metric categories were reviewed as part of the 
screening process, as summarized in Table 5-22. The key evaluation metrics used to compare 
each alternative are consistent with the 2045 MTP objectives and performance targets. 

 

Table 5- 22. Mn 220 Corridor Evaluation Metrics 

 

 

The evaluation criteria are intended to provide for a quantitative and qualitative evaluation of 
each of the alternatives, supplementing the selection and refinement of intersection 
recommendations. For each evaluation criteria, the alternative is subjectively scored based on 
how well it meets the objective; ranging from, 1 – does not meet objective (impact), to 3-neutral 
(no change), to 5- meets the objective well (improvement).  

The evaluation criteria categories were evaluated in two ways: 1) given equal weight to each of 
the nine evaluation categories, and 2) weighted categories based on priorities heard through the 
stakeholder engagement process and consistency with other MPO studies completed in the area. 
The prioritized categories are (weight denoted in parenthesis): 

• Purpose and Need (1) 

• Safety (1.5) 

• Intersection Capacity (1.25) 

• Cost / Economical (1.25) 

Purpose and Need Modal Interrelationships

  •   Compatible with project purpose and needs   •   Pedestrian network compatibility

Intersection Capacity   •   Ease of pedestrian crossing

  •   Intersection level of service   •   Bicycle network compatibility

  •   Worst approach level of service   •   Transit service impacts

  •   Delay Benefit Safety

Transportation Demand/System Linkage   •   Crash rate

  •   Side-street accessibility   •   Injury Crash Percentage

  •   Connectivity within the study area   •   Crash Reduction or Impact

  •   Connectivity to the greater region Roadway Deficiencies

  •   Dependence on 5th Ave NW or 2nd St NE connections   •   Infrastructure lifetime

  •   Ability to accommodate future corridor volumes   •   Public street and driveway spacing

Social or Economic Demand Roadway Design and Complexity

  •   Compatibility with future land development   •   Addresses known roadway deficiencies

  •   Existing business impact   •   Easiness to navigate / driver familiarity

  •   Coordination with planned project

  •   Favorable construction timeline

  •   Right-of-way impact area

  •   Number of potential property acquisitions

  •   Farmland impact Cost

  •   Corridor visual quality impact   •   Estimated design & construction cost

  •   Environmental impacts   •   Cost/benefit ratio

  •   Ability to accommodate year-round heavy commercial

       traffic movements

  •   Ability to accommodate harvest season heavy

       commercial traffic volumes and movements
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• Social or Economic Demand (1.1) 

• Roadway Design and Complexity (1.1) 

• Modal Interrelationships (1.1) 

• Transportation Demand/System Linkage (1.05) 

• Roadway Deficiencies (Access Spacing) (1) 

 

Table 5-23 and Table 5-24 detail the evaluation of the intersection alternatives developed with 
equal category weight. Table 5-25 and Table 5-26 detail the evaluation of the intersection 
alternatives developed with prioritized categories. 
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Table 5- 23. Preliminary Alternatives Evaluation Matrix – Mn 220 at US 2 

 
  

hjohnson
Snapshot



Technical Memorandum #4 
Alternatives Development and Evaluation 

 

37 

 

Table 5- 24. Preliminary Alternatives Evaluation Matrix – All Other Intersections 
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Table 5- 25. Prioritized Preliminary Alternatives Evaluation Matrix – Mn 220 at US 2 
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Table 5- 26. Prioritized Preliminary Alternatives Evaluation Matrix – All Other Intersections 
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Appendix A:  

Concept Sketches 
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WB 67 Turn Movements Out of Valley Truck
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WB 67 Turn Movements 

MN 220/17th Street NW 
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WB 67 Left Turn Movements 
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SU Double Right Turn Movements
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Alternative A - 3 / 4 Access Configuration with Pedestrian Crossing  

MN 220/15th Street NE 
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Alternative A-0 - Offset Left Turn Lanes

MN 220/US HWY 2 
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Alternative A-1 - Dual EB Left Turn Lanes

MN 220/US HWY 2 
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Alternative A-2 - Right Turn Lane Improvements

MN 220/US HWY 2 
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Alternative A-3 Offset Left Turn Lanes & Right Turn Lane Improvements

MN 220/US HWY 2 



E N G I N E E R I N G

ALLIANT

    100

SCALE IN FEET

MN 220 Corridor Study

M
N
 
2
2
0

DIAMETER=180'

US 
HWY 

2

 

 

Alternative B - Multilane Roundabout

MN 220/US HWY 2 
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Alternative C - Displaced Left Turn lane

MN 220/US HWY 2 
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