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RECOMMENDED ACTION

Action Item: For Information Only

Matter of the MN 220 N Corridor Study: Proposed Alternatives Development
BACKGROUND:
The third meeting of the Steering Committee for the MN 220 N Corridor Study was held on February
19, 2019. The meeting entailed a presentation and a discussion by the committee of the proposed
alternatives as they were outlined in Tech Memo # 4
According to the document, the Alternatives Analysis development process identified transportation
ideas and concepts based upon input from stakeholders. The process also served to review the purpose
and needs of the study. From a range of alternatives, a screening evaluation was completed to evaluate
each idea against key objectives. This process identified the alternatives that could best meet the
project goals and are carried forward for further evaluation. The goal is to arrive at the alternative (s)
that best balance and meet the primary objectives of the stakeholders and community.
The current Alternative Identification and Evaluation process helped stakeholders to identify
deficiencies and the purpose and needs for the MN 220 N Corridor. As a result, the following four
types of 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 N

The evaluation of the identified alternatives consisted of a layered approach that included:
a) Assessing and comparing high level considerations such as key pros/cons; trade-offs and design
considerations or fatal flaws;
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b) Technical analysis of intersection capacity, safety benefits, right of way needs, construction
costs and economic viability as applicable (benefit/cost ratio); and
c) 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.
ANALYSIS AND FINDINGS OF FACT:
According to Tech Memo # 4, the ultimate selection of the preferred alternative(s) or the option of
maintaining the “no build alternative” (the one which best meets the corridor objectives); included the
assessment of all considerations including: Benefit/Cost Analysis; Estimated Safety Benefits; Traffic
Operation Analysis, Comparative Evaluation of Metrics; and Assessment of Public and Stakeholder
Engagement. The following considerations guided the Alternatives Development and Evaluation
process:

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.

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.

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 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.

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.
In addition to the discussion of the proposed alternatives at the Steering Committee; in particular,
Access management proposed alternatives, were re-examined by a MN DOT, City of East Grand
Forks, and MPO staff on March 5, 2019. The objective of the technical meeting was to address
stakeholder’s concerns in regards to access and movement of heavy trucks and agricultural equipment
at the intersection.
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SUPPORT MATERIALS:
The intersection improvement options, design considerations, pros and cons, and estimated cost for
each alternative are described in Tech Memo# 4. The MN 220 N Corridor Study, Summary for TAC &
Executive Policy Committee included in this report, presents an overview of the proposed Intersection
and Segment Alternatives. The last three pages in the report illustrate an Alternatives Comparison
Matrix which describes the proposed developments for the intersection of MN 220 N at US. 2.
More information on the MN 220 N Corridor Study can be found at:


Presentation
MN 220 N Corridor Study: SRC Meeting 3 – Alternatives Analysis | February 19, 2019
https://theforksmpo.files.wordpress.com/2019/02/mn220nofeb19alternativesanalysispowerpoint.pdf



Tech Memo # 4
https://theforksmpo.files.wordpress.com/2019/02/mn220notech-memo-4_draft_020619-2.pdf
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SRC Meeting 3 – Alternatives Analysis |
Summary For TAC, March 13, 2019 &
Executive Policy Committee, March 20, 2019

Overview of Alternatives
Overview
• Intersections
• Segments
• Pedestrian Connections
• Other
Address Key Objectives
• Access Control
• Mobility
• Safety
• Pedestrian Crossing
Desired Outcome
• Understand the Trade
Offs
• Informed Opinion on
Preferred Alternative

Technical Memorandum #4
Alternatives Development and Evaluation
Table 5- 16. Alternatives Comparison Matrix – Mn 220 at US 2
Alternative A: Rebuild Signal System
Description
Rebuild the traffic signal system to
current standards. Alternative assumes
no changes to the intersection
geometric design. All safety and
capacity improvements are operational
or signal system related.

Options and Considerations
• Install FYA on all approaches
○ Operate eastbound/westbound protected only 11
am to 6 pm and northbound protected/permissive
all day
○ Implement FYA Omit logic for pedestrian actua#ons
• Install communication and coordinate signal timing
with 14th Street NW and 5th Avenue NE
• Implement a southbound right turn overlap (concurrent
with the eastbound left turn)
• Install pedestrian countdown timers
• Update the pedestrian and vehicle clearance intervals
to current standards
• Add an additional overhead signal indication for each
approach to improve visibility and provide yellow
backplate for FYA left turn indications

Pros and Cons
Pros
1. Can be designed with no impact to street width and curbs
2. Improves left turn access onto Mn 220
3. FYA provides operational flexibility and is expected to improve motorist
safety and intersection operation
4. Low cost
5. Familiarity
6. Expected to reduce the overall intersection crash rate and provide an
improvement to the overall intersection crash severity
Cons
1. Ongoing operation, maintenance, and electricity costs
2. Operational improvement is minimal. LOS D is expected in 2045
3. Does not address the right turn related crashes or pedestrian comfort of
crossing the intersection.

Comparison Summary
Cost: Approximately $350,000
including communication to US
2/5th Avenue NE
Mobility: LOS D (2045)
Safety: 25% decrease in crash
rate. 23% decrease in severity
rate.
R/W: None
20-year Traffic Operation
Benefit: (-$1,922,257)
20-year Safety Benefit:
$2,111,426
Benefit/Cost: 0.66

Alternative A-0: Rebuild Signal System with Offset EB/WB Left Turn Lanes
Description
In addition to rebuilding the signal
system as described in Alternative A,
Alternative A-0 involves the
realignment of left turn lanes on US 2 to
provide a positive lateral offset for
improved motorist sight lines and
visibility.

Options and Considerations
• Turn lanes may be tapered or parallel
• Can be achieved with striping a buffer if no new
median is desired
• A pedestrian refuge could be provided if roadway is
widened significantly
• Implement a southbound right turn overlap (concurrent with
the eastbound left turn)
• Install FYA on all approaches
○ Operate eastbound/westbound protected only
11 am to 6 pm and northbound prot/perm all day
○ Implement FYA Omit logic for pedestrian actua#ons
• Install communication and coordinate signal timing
with 14th Street NW and 5th Avenue NE
• Install pedestrian countdown timers
• Update the pedestrian and vehicle clearance intervals
to current standards
• Add an additional overhead signal indication for each
approach to improve visibility and provide yellow
backplate for FYA left turn indications

Pros and Cons
Pros
1. Can be designed with minor impact to street width and curbs
2. Improves left turn access onto Mn 220
3. FYA provides operational flexibility and with the offset left turn lanes is
expected to improve motorist safety and intersection operation
4. Low cost
5. Familiarity
6. Expected to reduce the overall intersection crash rate and provide an
improvement to the overall intersection crash severity
Cons
1. Ongoing operation, maintenance, and electricity costs
2. Operational improvement is minimal. LOS D is expected in 2045
3. Does not address the right turn related crashes or pedestrian comfort of
crossing the intersection.

Comparison Summary

Cost: Approximately
$2,350,000
Mobility: LOS D (2045)
Safety: 31% decrease in crash
rate. 28% decrease in severity
rate.
R/W: None
20-year Traffic Operation
Benefit: (-$1,922,257)
20-year Safety Benefit:
$2,721,822
Benefit/Cost: 0.48

Alternative A-1: Rebuild Signal System with Dual EB Left Turn Lanes
Description
In addition to rebuilding the signal
system as described in Alternative A,
Alternative A-1 involves the
construction of dual eastbound left turn
lanes on US 2. The westbound left turn
lane would be offset to provide a
positive lateral offset for improved
motorist sight lines and visibility.

Options and Considerations
• A pedestrian refuge could be provided if roadway is
widened significantly
• Install FYA on all approaches
○ Operate eastbound/westbound protected only 6 am
to 10 pm and northbound prot/perm all day
○ Implement FYA Omit logic for pedestrian actua#ons
• Install communication and coordinate signal timing
with 14th Street NW and 5th Avenue NE
• Implement a southbound right turn overlap (concurrent
with the eastbound left turn)
• Install pedestrian countdown timers
• Update the pedestrian and vehicle clearance intervals
to current standards
• Add an additional overhead signal indication for each
approach to improve visibility and provide yellow
backplate for FYA left turn indications

Pros and Cons
Pros
1. Expected to operate at a LOS C in year 2045. Provides the greatest
operational benefit while maintaining the signalized intersection
control
2. Expected to provide sufficient capacity to minimize the need for the
5th Avenue NW full access intersection with US 2
3. FYA provides operational flexibility and with the offset left turn lanes is
expected to improve motorist safety and intersection operation
4. Familiarity
5. Expected to reduce the overall intersection crash rate and provide an
improvement to the overall intersection crash severity
Cons
1. Vehicles may not evenly distribute between lanes
2. Requires additional roadway width
3. Dual lanes tend to result in increased crashes as the intersection
becomes wider
4. Does not address the right turn related crashes or pedestrian comfort of
crossing the intersection.

Comparison Summary

Cost: Approximately
$2,350,000
Mobility: LOS C (2045) or LOS
D if No Connection at 5th Ave
Safety: 27% decrease in crash
rate. 25% decrease in severity
rate.
R/W: None
20-year Traffic Operation
Benefit: $5,095,230
20-year Safety Benefit:
$2,363,174
Benefit/Cost: 4.47
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Technical Memorandum #4
Alternatives Development and Evaluation
Table 5- 16. Alternatives Comparison Matrix – Mn 220 at US 2 Continued
Alternative A-2: Rebuild Signal System with Right Turn Channelization Improvements
Description
In addition to rebuilding the signal
system as described in Alternative A,
Alternative A-2 involves the
reconstruction of the northwest and
southeast corners to remove the
channelized right turn pork chop
islands. Providing traditional right turn
lane design will improve the
intersection skew and vehicle angle of
approach to the intersection resulting
in better visibility.

Options and Considerations
• Install FYA on all approaches
○ Operate eastbound/westbound protected only
11 am to 6 pm and northbound prot/perm all day
○ Implement FYA Omit logic for pedestrian actua#ons
• Implement a southbound right turn overlap (concurrent
with the eastbound left turn)
• Install communication and coordinate signal timing
with 14th Street NW and 5th Avenue NE
• Install pedestrian countdown timers
• Update the pedestrian and vehicle clearance intervals
to current standards
• Add an additional overhead signal indication for each
approach to improve visibility and provide yellow
backplate for FYA left turn indications

Pros and Cons
Pros
1. Can be designed with overall minor impact to street width and curbs
2. FYA provides operational flexibility and with the offset left turn lanes is
expected to improve motorist safety and intersection operation
3. Moderate cost
4. Improved right turn sightlines is expected to improve the intersection
safety and pedestrian crossing safety
5. Familiarity
6. Expected to reduce the overall intersection crash rate and provide an
improvement to the overall intersection crash severity
Cons
1. Ongoing operation, maintenance, and electricity costs
2. Operational improvement is minimal. LOS D is expected in 2045

Comparison Summary
Cost: Approximately $875,000
Mobility: LOS D (2045)
Safety: 26% decrease in crash
rate. 23% reduction in severity
rate.
R/W: None
20-year Traffic Operation
Benefit: (-$2,038,918)
20-year Safety Benefit:
$2,085,539
Benefit/Cost: 0.07

Alternative A-3: Rebuild Signal System with Offset Eastbound/Westbound Left Turn Lanes and Right Turn Channelization Improvements
Description
This alternative involves the
combination of previously mentioned
strategies:
• Rebuild Signal System, with
Offset Left Turn Lanes Alternative A-0
• Rebuild Signal System, with Right
Turn Channelization
Improvements - Alternative A-2

Options and Considerations

Refer to previously mentioned strategies

Pros and Cons
Pros
1. Can be designed with overall minor impact to street width and curbs
2. FYA provides operational flexibility and with the offset left turn lanes is
expected to improve motorist safety and intersection operation
3. Moderate/High cost
4. Improved right turn sightlines is expected to improve the intersection
safety and pedestrian crossing safety
5. Familiarity
6. Expected to reduce the overall intersection crash rate and provide an
improvement to the overall intersection crash severity
Cons
1. Ongoing operation, maintenance, and electricity costs
2. Operational improvement is minimal. LOS C/D is expected in 2045

Comparison Summary
Cost: Approximately
$2,650,000
Mobility: LOS D (2045) or LOS E
if No Connection at 5th Ave
Safety: 32% decrease in crash
rate. 29% reduction in severity
rate.
R/W: None
20-year Traffic Operation
Benefit: (-$2,038,918)
20-year Safety Benefit:
$2,746,728
Benefit/Cost: 0.38

Alternative B: Install Roundabout
Description
Construct full multilane roundabout
with two-lane entry on all four
approaches

Options and Considerations
• Multilane roundabout is expected necessary to
accommodate existing and forecast 2045 traffic
demands
• Special attention would be required in design for trucks
and agricultural vehicles

Pros and Cons
Pros
1. Provides continuous flow of traffic and improves efficiency
2. Provides traffic calming
3. Improves pedestrian crossing (reduced exposure, improved sightline)
4. Greatly reduces crash severity
5. Aesthetics
6. Most efficient traffic operations during both AM and PM peak periods,
and the off peak periods (low delays)
7. Overall intersection size is not expected to increase due to size of
current pavement area. Fits within R/W and current intersection
footprint

Comparison Summary

Cost: Approximately
$3,600,000
Mobility: LOS A (2045) or LOS
C if No Connection at 5th Ave
Safety: 71% increase in crash
rate. 35% increase in severity
rate.
R/W: None
Cons
20-year Traffic Operation
1. Multilane roundabouts have high crash rates (3 times that of a
Benefit: $38,510,513
traditional signalized intersection control) and severity rate. Increased crashes are
20-year Safety Benefit:
expected; however the percentage of injury crashes is expected to be significantly
$4,255,888
reduced resulting in an overall best expected safety benefit.
Benefit/Cost: 17.34
2. More expensive to install than rebuilding the traffic signal as all four
approaches will require full reconstruction.
3. Requires more space at intersection (but less space along road)
4. Familiarity
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Table 5- 16. Alternatives Comparison Matrix – Mn 220 at US 2 Continued
Alternative C: Displaced EB Left Turn
Description
A displaced left turn (DLT) will move the
eastbound left-turn movement from US
2/Mn 220 to an upstream signalized
location. Traffic that would turn left at
Mn 220 in a conventional design now
has to cross opposing through lanes at a
signal-controlled intersection several
hundred feet upstream and then travel
on a new roadway parallel to the
opposing lanes. This traffic is now able
to execute the left turn simultaneously
with the westbound through traffic at
the US 2/Mn 220 intersection.

Options and Considerations
• Overall roadway typical section width is expected to
impact the frontage road.
• An additional traffic signal system located
approximately mid way between Mn 220 and 5th Avenue
is needed to facilitate the displaced left turn cross over.
The traffic signal systems will need to be coordinated
• Eastbound left turn storage length needs to balanced
to ensure compatibility for a potential future 5th Avenue
3/4 or full access intersection
• The southbound right turn lane would need to be
designed as a free operating movement to avoid
conflicting at the intersection with the displaced left
turn.

Pros and Cons
Pros
1. Improves intersection capacity by removing a high volume conflicting
movement at the US 2/Mn 220 intersection
2. FYA provides operational flexibility and with the offset left turn lanes is
expected to improve motorist safety and intersection operation
3. Expected to improve intersection safety by improving sightlines and
providing an improved level of left turn control. Anticipated the crash
performance will be similar to Alternative A-0.

Options and Considerations
• Traffic signals would be provided at the ramp terminal
intersections
• Traffic signal coordination will be required
• Tight diamond interchanges require significant
retaining wall construction to reduce space and R/W
acquisition footprint. This however, greatly increases
the construction cost

Pros and Cons
Pros:
1. Effectively separates volumes from conflicting movements
2. Provide long term efficient traffic operation
3. Reduces vehicle conflicts and is expected to improve overall
intersection safety

Cons
1. Ongoing operation, maintenance, and electricity costs. Snow removal
will be much more difficult
2. High construction cost
3. Adds an additional traffic signal system to the network
4. Requires substantial cross-sectional roadway space, adds effectively 1
more travel lane and 2 more raised median islands. Expected to have
R/W and frontage road impacts
5. Familiarity. Likely result in motorist confusion

Comparison Summary

Cost: Approximately
$2,900,000
Mobility: LOS C (2045)
Safety: 25% decrease in crash
rate. 23% reduction in severity
rate.
R/W: Frontage Road Impact
20-year Traffic Operation
Benefit: $9,010,428
20-year Safety Benefit:
$2,111,426
Benefit/Cost: 5.41

Alternative D: Grade Separated Tight Diamond Interchange
Description
A compressed diamond interchange
with either US 2 or Mn 220 grade
separated over the top

Cons:
1. Significant cost and Right of Way acquisition
2. Will impact businesses and local resident properties
3. Will disrupt the frontage road connections
4. May require closure or reroute of neighboring roads
5. Significant cost and impacts for comparable benefit to other
alternatives
6. A grade separated interchange will significantly impact the visibility
and presence of remaining businesses near this intersection.

Comparison Summary

Cost: High. > $15,000,000 to
20M excluding R/W and
property acquisition costs
Mobility: NA
Safety: NA
R/W: Significant Impact
20-year Traffic Operation
Benefit: NA
20-year Safety Benefit: NA
Benefit/Cost: NA

Alternative E: System Improvements - 5th Avenue NW Access
Description
The current 2045 MTP identifies a full
access signalized intersection at the US
2/5th Avenue NW intersection
(Currently RI/RO on the south side). Full
access will provide additional
connectivity to the neighborhood
reducing traffic demand at the US 2/Mn
220 intersection.
Alternative E-1: Couple with Alt A-1
Alternative E-2: Couple with Alt A-3
Alternative E-3: Couple with Alt B

Options and Considerations
• Provide full access intersection with traffic signal
system operating in coordination with the US 2/Mn 220
intersection
• Maintaining the existing 5th Avenue NW intersection
configuration results in an approximate 1,900 ADT
increase to Mn 220
• Streetlight Origin-Destination analysis found the
existing eastbound left turn at the US 2/Mn 220
intersection would decrease by 95 (33%) and 50 (18%)
vehicles during the AM and PM peak hours, respectively
• North of 14th Street, a marginal change in overall ADT
on Mn 220 is expected.

Pros and Cons
Pros:
1. Provides improved access to the neighborhood
2. Reduces vehicle demand at the US 2/Mn 220 intersection
3. Can be designed to provide acceptable safety and traffic operations
into forecast year 2045
Cons:
1. High cost
2. Will impact businesses and local resident properties and will increase
traffic circulating on neighborhood streets that currently experience low
traffic volumes
3. May not be funded or approved for construction

Comparison Summary

NA

Key Conclusion:
1. 3/4 Access or full access signalized intersection overall provides a
positive benefit to the transportation system and should be considered
a viable long term alternative
2. Without the 5th Avenue NW access, the single eastbound left turn lane
alternatives at US 2/Mn 220 may not be feasible alternatives due to
intersection capacity constraint
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