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1. INTRODUCTION

The Minnesota Department of Transportation (MnDOT) has identified the need to conduct an Intersection
Control Evaluation (ICE) for the US Highway 169 (US 169) and Minnesota Trunk Highway 210 (MN 210)
West Junction (W JCT) intersection in Aitkin, MN ahead of a 2035 resurfacing/reconstruction project in the
Capital Highway Improvement Program (CHIP). The CHIP currently includes two reconstruction
projects — one project on US 169 and one project on MN 210. The extents of the US 169
resurfacing/reconstruction project are from Westwood Drive to MN 210. The extents of the MN 210
reconstruction project are from 0.8 miles west of US 169 to the Ripple River Bridge.

1.1 PURPOSE AND NEED

The purpose of this ICE is to evaluate intersection safety, traffic mobility, and identify appropriate
geometric and/or traffic control improvements to address the determined safety or operational
deficiencies at the intersection of US 169 and MN 210 (W JCT). MnDQOT is taking a proactive approach at
evaluating and implementing cost-effective safety improvements that can begin to address deficiencies in
the near and long term. Understanding the nature of the intersection safety problem and the need to
address potential future traffic operations deficiencies, MnDOT desires an intersection improvement
solution that accomplishes the following goals:

Reduce the frequency and severity of crashes; and
Maintain the intersection level of service into the future

To support MnDOT in identifying the appropriate intersection and traffic control improvements that meet
the above stated goals, this ICE accomplishes the following:

Documents the existing geometric, traffic operations, and safety characteristics

Documents existing year 2025 and horizon years 2030 and 2050 traffic forecasts based upon study area
historical traffic volumes and expected population growth

Develops and evaluates high-level conceptual alternatives that will improve intersection safety
characteristics to a varying degree

Conducts a traffic operations and safety analysis of each alternative

Develops a matrix comparing preliminary cost estimates, right of way, and other factors to help
determine the optimal intersection lane geometrics and traffic control

Identifies preferred intersection alternatives
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1.2 DESCRIPTION OF LOCATION

The intersection of US 169 and MN 210 (W JCT) is in the City of Aitkin in Aitkin County, MN
(see Figure 1: Project Location). Land use immediately surrounding the intersection is primarily downtown
business district / commercial. The City of Aitkin has a population of 2,168 according to the 2020 Census.

1.3 ELEMENTS OF EVALUATION

The following elements are included in this ICE:

Existing Conditions (Section 2.0)
Preliminary Alternatives Analysis (Section 3.0)
Conclusions and Recommendations (Section 4.0)

m1 DEPARTMENT OF
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2. EXISTING CONDITIONS

The following sections document the existing conditions analysis completed for the US 169 and
MN 210 (W JCT) intersection.

2.1 ROADWAY AND TRAFFIC CONTROL CHARACTERISTICS

The existing roadway characteristics are summarized below:

US 169 is the northbound approach at the intersection and serves as a Principal Arterial roadway. US
169 consists of an undivided two-lane cross-section with street parking and sidewalk facilities on both
sides of the road. US 169 also follows MN 210 to the east of the study intersection. The posted speed
limit is 30 miles per hour (MPH) and the Average Annual Daily Traffic (AADT) is 6,337 (2021).

CSAH 1 (Minnesota Avenue N) is the southbound approach at the intersection and serves as a
Major Collector roadway. CSAH 1 consists of an undivided two-lane cross-section with street parking
and sidewalk facilities on both sides of the road. The posted speed limit is 30 MPH and the AADT is
3,853 (2024).

MN 210 is the eastbound and westbound approaches of the intersection and serves as a
Principal Arterial roadway. MN 210 consists of an undivided two-lane cross-section with street parking
and sidewalk facilities on both sides of the road. The posted speed limit is 30 MPH and the AADT for
the east and west legs are 8,900 (2018) and 9,400 (2018), respectively.

The existing intersection characteristics are summarized as follows:

Intersection Control: The US 169 and MN 210 (W JCT) intersection is currently controlled by a traffic
signal. All four approaches at the intersection have pedestrian pushbuttons and crosswalk pavement
markings.

e The northbound, southbound, and eastbound approaches all operate permissively without any
dedicated left-turn phasing. A dedicated westbound left-turn phase was added at the intersection
in 2016 which operates protected/permissive.

De-facto Right-Turn Lanes: Each intersection approach has street parking, which is restricted within 30

feet of the intersection to prevent sight line issues. This leaves a small gap between the intersection

and the start of street parking. Although this area is not signed or striped as a right-turn lane, it is being
used by vehicles to turn right from (on all approaches).

Key intersection characteristics, including lane geometrics and traffic control, are illustrated in Figure 2.
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2.2 CRASH EXPERIENCE

Historic crash data from the most recent 10 years of data available, 2015 through 2024, was obtained from
MnDOT’s Crash Mapping Analysis Tool (MnCMAT2) platform. Characteristics have largely remained
unchanged during this time and 10 years of data presents a more statistically relevant evaluation; however,
a five-year crash rate analysis has also been included as it is the preferred analysis period for HSIP
applications. It should be noted that only data from the year 2015 reflects permissive phasing on all
approaches. A westbound left-turn protected/permissive phase was added at the intersection in 2016.
Narratives provided by law enforcement were reviewed to ensure data accuracy. Based on the crash data
provided, there were 28 reported crashes at the US 169 and MN 210 (W JCT) intersection during the
10-year analysis period (see Figure 3: Collision Diagram). The crashes are classified into the following types:

9 of 28 Crashes (32 percent) — Sideswipe

6 of 28 Crashes (21 percent) — Left-Turn

5 of 28 Crashes (18 percent) — Ped/Bike

3 of 28 Crashes (11 percent) — Rear End

2 of 28 Crashes (7 percent) — Angle

1 of 28 Crashes (3.6 percent) — Right-Turn

1 of 28 Crashes (3.6 percent) — Head On

1 of 28 Crashes (3.6 percent) — Run Off Road

2.2.1 CRASH RATE

History has proven that crashes are a function of exposure. Roadways with higher traffic volumes
experience more crashes than similar roadways with lower volumes. Rather than simply documenting the
number of crashes that occur at an intersection, the crash rate must be considered. Crash rates normalize
different locations with varying traffic volumes, providing a useful tool in comparing the location with
respect to safety. Actual crash rates at specific locations can also be compared to average or typical values
for an intersection type. Intersection crash rates are defined as the number of crashes occurring per million
entering vehicles (MEV).

Crash occurrence is somewhat random by nature. Identifying every intersection with a crash rate above
the statewide average in an analysis would produce a large amount of data that may not be statistically
relevant with respect to safety deficiencies. The critical crash rate identifies locations that have a crash rate
higher than similar facilities by a statistically significant amount. The critical crash rate is calculated by
adjusting the systemwide average based on the amount of exposure and a statistical constant indicating
level of confidence. At locations where the observed crash rate exceeds the critical crash rate, it is 99.5
percent certain that an intersection or roadway segment could be improved through the modification of
the existing traffic control, the configuration of the intersection, or the configuration of the roadway.
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Table 1 and Table 2 summarize the observed intersection crash rates compared to the statewide averages
for similar traffic control types for the five- and 10-year study periods, respectively.

Table 1. Five-Year Crash Rate Summary

Intersection Crash Analysis (2020-2024) Rate Category
0.77 3.85

Traffic Signal
Low Volume

Intersection 0.46

Traffic Control

Total Crashes * 12 State Average * 0.64 0.92 1.21

Total Entering Volume 2 25,997,125 Critical * 1.07 1.18 5.90

K/A Crashes 1 Critical Index 0.43 0.65 0.65

1: Crash data obtained from MNnCMAT2 and detailed crash narratives.

2: Calculated using AADT obtained from MnDOT's Traffic Mapping Application.
3: MnDOT's 2023 Green Sheets were used to determine state average rates.
4: A confidence level of 99.5% was assumed for critical crash rate and 90% assumed for critical severity and K/A rates.

5: Severity rate factors: 5 for Fatal, 4 for Type-A, 3 for Type-B, 2 for Type-C, and 1 for Property Damage Only crashes.

The observed five-year (2020-2024) crash rate at the intersection (0.46 crashes / MEV) is below both the
statewide average for low volume traffic signals (0.64 crashes / MEV) and the corresponding critical crash
rate (1.07 crashes / MEV), resulting in a critical crash rate index of 0.43. Therefore, the number of reported

crashes is not considered statistically significant.

Table 2. 10-Year Crash Rate Summary

Traffic Signal
Low Volume

Intersection Crash Analysis (2015-2024) Rate Category
0.83 1.84

Intersection 0.52

Traffic Control

Total Crashes * 28 State Average ° 0.64 0.92 1.21

Total Entering Volume * 54,288,579 Critical * 0.93 1.10 4.04

K/A Crashes 1 Critical Index 0.55 0.75 0.46

1: Crash data obtained from MNnCMAT2 and detailed crash narratives.

2: Calculated using AADT obtained from MnDOT's Traffic Mapping Application.
3: MnDOT's 2023 Green Sheets were used to determine state average rates.
4: A confidence level of 99.5% was assumed for critical crash rate and 90% assumed for critical severity and K/A rates.

5: Severity rate factors: 5 for Fatal, 4 for Type-A, 3 for Type-B, 2 for Type-C, and 1 for Property Damage Only crashes.

The observed 10-year (2015-2024) crash rate at the intersection (0.52 crashes / MEV) is below both the
statewide average for low volume traffic signals (0.64 crashes / MEV), and the corresponding critical crash
rate (0.93 crashes / MEV), resulting in a critical crash rate index of 0.55. Therefore, the number of reported
crashes is not considered statistically significant.
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2.2.2 CRASH SEVERITY

The purpose for analyzing crash severity is to identify locations that experience a low crash rate but have a
high percentage of injury crashes. Conversely, locations which have high crash rates and a large proportion
of property damage only (PDO) crashes may not warrant as much priority when deficiencies are being
addresses. Crashes are organized into five severity types:

Fatal (Type K)

Serious Injury (Type A)

Minor Injury (Type B)

Possible Injury (Type C)

Property Damage Only (Type PDO)

In the five-year analysis period (2020-2024), one crash resulted in serious injury (Type A), two crashes
resulted in minor injury (Type B), one crash resulted in possible injury (Type C), and the remaining eight
crashes resulted in property damage only (Type PDO). The observed severity rate for the five-year analysis
period (0.77) is below both the statewide average (0.92) and the corresponding critical severity rate (1.18),
resulting in a critical severity rate index of 0.65. Therefore, the crash severity rate is not considered
statistically significant. With one serious injury crash reported, the observed five-year K/A rate
(3.85 crashes / MEV) is greater than the statewide average (1.21), but lower than the corresponding critical
K/A rate (5.90), resulting in a critical K/A rate index of 0.65. Therefore, the K/A rate is not considered
statistically significant.

In the 10-year analysis period (2015-2024), one crash resulted in serious injury (Type A), four crashes
resulted in minor injury (Type B), six crashes resulted in possible injury (Type C), and the remaining 17
crashes resulted in property damage only (Type PDO). The observed severity rate for the 10-year analysis
period (0.83) is below both the statewide average (0.92) and the corresponding critical severity rate (1.10),
resulting in a critical severity rate index of 0.75. Therefore, the crash severity rate is not considered
statistically significant. With one serious injury crash reported, the observed 10-year K/A rate
(1.84 crashes / MEV) is higher than the statewide average (1.21), but lower than the corresponding critical
K/A rate (4.04), resulting in a critical K/A rate index of 0.46. Therefore, the K/A rate is not considered
statistically significant.
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2.2.3 CRASH ANALYSIS CONCLUSIONS

Based on the analysis of the existing intersection characteristics and crash experience, the following
preliminary conclusions were made:

The US 169 and MN 210 (W JCT) intersection has experienced 28 total reported crashes within the
10-year analysis period. The five- and 10-year crash rates are below both the statewide average and
the corresponding critical rate. Therefore, the number of reported crashes is not considered
statistically significant.

The five- and 10-year severity rates are below both the statewide average and the corresponding
critical severity rate. Therefore, the severity distribution is not considered statistically significant.

With one serious injury (Type A) crash reported at the intersection, the five- and 10-year K/A rates are
above the statewide average, but below the corresponding critical rate. Therefore, the number of fatal
(Type K) and serious injury (Type A) crashes is not considered statistically significant.

The predominant crash type at the intersection was sideswipe crashes, accounting for nine of the 28
total crashes. Two of the sideswipe crashes were collisions with parked cars, one was a
sideswipe-opposing crash with an impaired driver, and the remaining six sideswipe crashes occurred
due to confusion over the de facto right-turn lanes. This primarily occurred at the northbound
right-turn (four crashes) with one crash occurring at the eastbound right-turn.

It should be noted that five pedestrian crashes occurred within the 10-year analysis period.
Three pedestrian crashes involved a left-turning vehicle and the other two crashes involved a
right-turning vehicle (both right-turn on red). 100 percent of the pedestrian crashes resulted in an
injury with one serious injury (Type A), three minor injury (Type B), and one possible injury (Type C).
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2.3 TRAFFIC VOLUMES

This ICE evaluated intersection geometric and traffic control needs are based upon existing year 2025,
forecast year 2030 and forecast year 2050 design horizons.

2.3.1 EXISTING TRAFFIC VOLUMES

Weekday turning movement counts were collected by Alliant Engineering the week of May 7th, 2025.
The weekday AM and PM peak hours were determined to be 7:30 AM — 8:30 AM and 3:15 PM — 4:15 PM,
respectively. Friday and Sunday turning movement counts were collected by Alliant Engineering on May 9t
and May 11", 2025, respectively. The Friday and Sunday peak hours were determined to be 3:15 PM —4:15
PM and 12:15—1:15 PM, respectively. Detailed TMCs are included in Appendix A.

SEASONAL AND RECREATIONAL TRAFFIC VOLUMES

The US 169 and MN 210 (W IJCT) intersection experiences high weekend recreational traffic volumes during
the summer months. Peak hours associated with the recreational traffic are often higher or, at the very
least, directional which can cause distinct operational patterns resulting in increased delay, queuing, and
crashes. Two permanent Automatic Traffic Recorder (ATR) stations are located along US 169 just north
(Station 4200) and south (Station 2300) of the study intersection. ATR data at Station 2300, located
approximately 7 miles south of the study intersection, was found to be more representative of traffic
volumes and patterns at the study intersection compared to the data from Station 4200. A detailed analysis
was completed to compare TMCs collected in May of 2025 to May ATR data from Station 2300 as well as
the summer months of June, July, and August.

Based on the data analyzed, Friday traffic volumes were on average 11 percent higher in the summer
months than in May. Sunday traffic volumes were found to be on average five percent higher in the summer
months than in May. Therefore, 1.11 and 1.05 volume adjustment factors were applied to the collected
TMC data for Friday and Sunday, respectively, to more accurately represent typical weekend recreational
traffic volumes. These volumes are a conservative estimate of peak volumes at the intersection.
Existing weekday AM and PM peak volumes, and adjusted Friday and Sunday peak volumes, are illustrated
in Figure 4.
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2.3.2 TRAFFIC GROWTH RATES

Historic AADT data was obtained to determine traffic growth trends at the US 169 and MN 210 (W JCT)
intersection. Recent data shows that traffic volumes have generally increased over time for each of the
intersection approaches except for the US 169 south leg, which has shown a steady decrease in traffic
volumes starting in 2006. MnDOT's Traffic Forecast for Cumulative ESAL worksheet recommended a growth
rate between 0.50 percent and 1.37 percent for the intersection legs. Average Daily Traffic (ADT) values
were estimated using the turning movement counts collected at the intersection in May of 2025. Based on
the historic AADT analysis and results of the MnESAL analysis, a 1.0 percent annual traffic growth rate is
recommended for the study intersection.

Figure 5 below shows the traffic growth rate analysis for the MN 210 east leg. Historic AADTs are shown in
blue and estimated 2025 ADT is shown in purple. Forecast year 2030 and 2050 ADTs were calculated using
the recommended 1.0 percent traffic growth rate and are shown in green below. Traffic growth rate charts
for the remaining intersection legs, as well as the MnESAL results, are included in Appendix B.

MN 210

East Leg

Historical AADT 2025 ADT 1.0% Projection Linear (Historical AADT)

Figure 5. MIN 210 East Leg Traffic Growth Rate Chart

Forecast year 2030 and 2050 volumes were calculated using the recommended 1.0 percent growth rate
and are shown in Figure 6 and Figure 7, respectively.
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2.4 TRAFFIC OPERATIONS ANALYSIS

Understanding existing mobility of the study intersection is an important first step to identifying operational
concerns. To do so, an assessment of the existing quality of mobility was completed. Using Level of Service
(LOS) methodology, the quality of traffic flow was measured at the intersection under existing conditions
using existing year 2025, forecast year 2030, and forecast year 2050 peak hour traffic volumes.
The intersection was modeled using Synchro/SimTraffic. Results of the operations analysis, including
explanation of the level of service methodology, are summarized in the following sections.

2.4.1 LEVEL OF SERVICE METHODOLOGY

LOS is a concept used to estimate the quality of traffic flow through intersections and along roadway
segments. In general, the capacity of a street is a measure of its ability to accommodate a certain volume
of moving vehicles. Typically, street capacity refers to the maximum number of vehicles that can be
expected to be accommodated in a given time period under the prevailing roadway characteristics and
conditions. The LOS methodology is standardized by the Transportation Research Board (TRB) and is applied
uniformly regardless of jurisdictional boundaries. The LOS method for arterial streets assigns an LOS grade
based on delay and driver expectations of acceptable delay for the intersection control type.

LOS results are categorized on an A through F scale. LOS A represents high quality traffic operations where
motorists experience little or no delay (i.e., free flow conditions). Conversely, LOS F corresponds to low
quality operations with significant delays and potentially congestion. The overall intersection LOS grade is
based on the weighted average delay of each movement. The delays can vary greatly based on traffic
volume, lane geometry, and intersection traffic control (i.e., traffic signal, through-stop, all way stop).
Grades are different at unsignalized and signalized intersections due to drivers’ expectations of longer
delays at signalized intersections. Although the measure of effectiveness used in determining LOS for
different facility types (e.g., arterial street, rural highway, signalized intersection) may differ, the concept
of the LOS grade is the same. The general relationship between capacity and LOS is displayed in Table 3.

Table 3. Level of Service Grade Definitions

Delay per Vehicle (seconds)
) L. Signalized Unsignalized
Level of Service Description . .
Intersection Intersection
A Free Flow: Low volumes and no delays. 0-10 0-10
B (mmm| Stable Flow: Speeds restricted by travel conditions, minor delays. >10-20 >10-15
Stable Flow: Speeds and maneuverability closely controlled due to higher
C i e Y = = p Y \ g >20-35 >15-25
Bm} volumes.
b oo rm [0 |Stable Flow: Speeds considerably affected by change in operating conditions. >35.55 >25-35
[m=E] Emsiens| High density traffic restricts maneuverability, volume near capacity.
O OO OO OO0 (Unstable Flow: Low speeds, considerable delay, volume at or slightly over
E o o o o o o o o v . >55-80 >35-50
capacity.
LD CCL [0 Cm i |Forced Flow: Very low speeds, volume exceed capacity, long delays with stop >80 50
OO OO OO 0O 0O and go traffic.
Source: Highway Capacity Manual, 2010 Edition, Transportation Research Board, Exhibits 18-4 & 19-1.
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2.4.2 TRAFFIC OPERATIONS ANALYSIS RESULTS

Results of the existing and no build traffic operations analysis are shown in Table 4. Results of the existing
traffic operations analysis show that the study intersection operates adequately during the existing 2025
and forecast year 2030 weekday peaks with overall intersection and worst approach LOS C.
However, operations deteriorate under forecast year 2050 weekday volumes, resulting in overall
intersection LOS D/E and worst approach LOS E/F.

Under existing Friday and Sunday peak hour volumes, the intersection operates with overall intersection
LOS E/C with significant worst approach delay (LOS F/D). Operations deteriorate significantly under
increased volumes, with overall intersection and worst approach LOS F in 2050. Detailed measures of
effectiveness results are included in Appendix C.

Table 4. Measures of Effectiveness Summary - Existing Conditions and No Build

AM Peak Hour PM Peak Hour FRI Peak Hour SUN Peak Hour
Volume Scenario
LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s)
Existing Year 2025 Conditions c/cC 24.8 / 283 c/cC 26.7 / 29.4 E/F 56.2 / 84.0 c/D 33.8 / 431
Forecast Year 2030 No Build Conditions C/C]| 257 /295 [ C/C| 298/ 328 F/F| 8.2 /1495 D/ E | 423 / 61.7
Forecast Year 2050 No Build Conditions D/E 40.5 / 55.4 E/F 55.5 / 88.2 F/F |3646 /7302 F //F |[210.9 / 530.9

Overall Intersection LOS / Worst Approach LOS
Overall Intersection Delay / Worst Approach Delay

3. PRELIMINARY ALTERNATIVES ANALYSIS

To address intersection safety concerns and preserve traffic mobility, a preliminary alternatives analysis

was completed. The goal of the alternatives analysis was to identify engineering considerations, expected
traffic operations and safety impacts, and to present the key decision-making factors that aid in developing
the study recommendations.

3.1 TRAFFIC CONTROL DEVICES

An iterative process was used to develop intersection traffic control and geometric alternatives at the study
intersection with the goal of improving safety and preserving mobility for all users into the future.
Preliminary analysis considered the following traffic control devices:

Traffic Signal — Continuation of existing traffic signal control with potential lane configuration changes

All-Way Stop — Conversion of existing traffic signal control to all-way stop control, with potential lane
configuration changes

Roundabout — Construct a roundabout at the intersection

m1 DEPARTMENT OF
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3.2 WARRANT AND CAPACITY ANALYSIS

Atraffic signal and all way stop warrant analysis, as well as a preliminary roundabout capacity analysis, were
completed for the US 169 and MN 210 (W JCT) intersection. The traffic signal and all-way stop warrant
analysis were completed in accordance with the Minnesota Manual on Uniform Traffic Control Devices
(MnMUTCD). The MnMUTCD contains specific engineering standards, or warrants, that define the
minimum conditions under which further consideration of an all way stop or traffic signal is appropriate.
These warrants are important for applying consistency in traffic control across intersections throughout
the transportation system.

3.3 TRAFFIC SIGNAL WARRANT ANALYSIS

A signal warrant analysis was completed for the US 169 and MN 210 (W JCT) intersection under existing
year 2025, forecast year 2030, and forecast year 2050 traffic volumes. The warrant analysis was conducted
in accordance with the MnMUTCD. For a traffic signal to be considered for implementation at the
intersection, at least one of the following warrant criteria must be met:

Warrant 1: Eight-Hour Vehicular Volume
Warrant 2: Four-Hour Vehicular Volume
Warrant 3: Peak Hour

Warrant 4: Pedestrian Volume

Warrant 5: School Crossing

Warrant 6: Coordinated Signal System
Warrant 7: Crash Experience

Warrant 8: Roadway Network

Warrant 9: Intersection Near a Grade Crossing

Warrant 1, Warrant 2, and Warrant 3 were reviewed under existing and forecast traffic volumes for
weekday conditions. Warrant 7 was reviewed using historical crash data. The remaining traffic signal
warrants are not applicable at the US 169 and MN 210 (W JCT) intersection, or minimum warrant standards
are not met. The right-turn volumes on the minor street approaches were either included or omitted based
on existing lane configurations and the recommended procedures documented in the MnDOT ICE Manual.
Table 5 presents a summary of the MnMUTCD signal warrant analysis results. The detailed signal warrant
analysis results are included in Appendix D.
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Table 5. Signal Warrant Analysis Summary

Warrant 1 - Eight-Hour | Warrant 2 - Four-Hour Warrant 3 - Warrant 7 -
Volume Scenario Vehicular Volumes Vehicular Volumes Peak Hour Crash Experience
[0 wer | hous | weo | 3o | e | res | wewr |
12 10 11 YES 12 YES 11 YES 3 NO

2030 No Build 12 10 12 YES 12 YES 11 YES 3 NO

2025 Existing

2050 No Build 13 12 12 YES 13 YES 12 YES 3 NO

Results of the signal warrant analysis indicate that all three volume scenarios meet Warrant 1
(Eight-Hour Vehicular Volumes), Warrant 2 (Four-Hour Vehicular Volumes), and Warrant 3 (Peak Hour).
Therefore, a traffic signal is warranted under existing and forecast year volume scenarios.

3.4 ALL-WAY STOP WARRANT ANALYSIS

An all-way stop warrant analysis was completed for the US 169 and MN 210 (W ICT) intersection under
existing year 2025, forecast year 2030, and forecast year 2050 volumes. The warrant analysis was
conducted in accordance with the MnMUTCD. For an all-way stop to be considered, one of the following
warrant criteria must be met:

Warrant Criteria A — Signal Justified

Warrant Criteria B — Crash Experience

Warrant Criteria C — Minimum Volumes and Major Approach Maximum Delay
Results of the all-way stop warrant analysis are summarized in Table 6.

Table 6. All-Way Stop Warrant Analysis Summary

Criteria A - Criteria B - Crash Criteria C - Minimum Volumes and

Volume Scenario | Signal Justified History Minor Approach Maximum Delay
2025 Existing YES 3 NO 12 29 NO
2030 No Build YES 3 NO 12 32 YES
2050 No Build YES 3 NO 14 88 YES

Results of the all-way stop warrant analysis indicate that Criteria A is met under all existing and forecast
year volume scenarios. Additionally, Criteria C is met under both forecast year scenarios. Therefore, an
all-way stop is warranted for existing and forecast year traffic volumes.
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3.5 ROUNDABOUT CAPACITY ANALYSIS

A planning-level roundabout capacity analysis was completed for the US 169 and MN 210 intersection
under existing year 2025, forecast year 2030, and forecast year 2050 traffic volumes for weekday
conditions. The analysis was conducted in accordance with the Highway Capacity Manual (HCM 2016).
The purpose of the analysis was to determine whether a roundabout would be a suitable alternative for
the intersection under existing and forecast traffic volumes.

Results of the roundabout capacity analysis using forecast year 2050 weekday and weekend traffic volumes
are shown in

Figure 8 and Figure 9, respectively. Results indicate that a single-lane roundabout is expected to
accommodate peak hour weekday and weekend traffic volumes for existing year 2025, forecast year 2030,
and forecast year 2050. Additional planning-level roundabout capacity analyses are included in
Appendix E.
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Figure 8. Forecast Year 2050 Weekday Roundabout Capacity Analysis
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Figure 9. Forecast Year 2050 Weekend Roundabout Capacity Analysis
3.5.1 PREFERRED ALTERNATIVES

Based on the results of the warrant and capacity analysis, three intersection alternatives were developed.

Intersection alternatives are detailed below:

Alternative 0: No Build — Continuation of existing signal control without any changes to existing lane
configuration

Alternative 1: All-Way Stop — Implementation of all-way stop control without any changes to existing
lane configuration

Alternative 2: Modified Signal Timing — This alternative includes replacement of the existing signal
system without any changes to existing lane configurations. The traffic signal will still operate free, with
increased green time for the westbound left-turn phase

Alternative 2A: Modified Signal Timing + Dedicated Right-Turn Lanes — This alternative includes
replacement of the existing signal system and the same signal timing changes as Alternative 2.
Additionally, street parking will be further restricted to provide dedicated right-turn lanes for each
approach

Alternative 3: Mini Roundabout — Construct a mini roundabout at the intersection. A high-level
conceptual layout of Alternative 3 is included in Figure 10

Alternative 4: Truck Route — This alternative would sign a route for MN 47 and CSAH 12 that re-routes
heavy commercial vehicle traffic outside of downtown Aitkin. The proposed truck route is shown in
Figure 11
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3.6 TRAFFIC OPERATIONS ANALYSIS

A traffic operations analysis was completed for each alternative under existing year 2025, forecast year
2030, and forecast year 2050 peak hour traffic volumes. Non-roundabout alternatives were modeled using
Synchro/SimTraffic. Alternative 3: Mini Roundabout was modeled using VISSIM. The purpose of this analysis
is to evaluate and compare the performance of each preferred alternative.

3.6.1 TRAFFIC OPERATIONS ANALYSIS RESULTS — ALTERNATIVES

Results of the alternatives traffic operations analysis for existing year 2025, forecast year 2030, and forecast
year 2050 are summarized in Table 7, Table 8, and Table 9, respectively. Detailed measures of effectiveness
are included in Appendix F.

Table 7. Measures of Effectiveness (MOE) - Existing Year 2025

P —— AM Peak Hour PM Peak Hour FRI Peak Hour SUN Peak Hour

LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s)
Existing Conditions c/c 248 / 283 c/c 26.7 / 29.4 E/F 56.2 / 84.0 c/D 33.8 /431
Alternative 1: All-Way Stop c/D 176 / 275 c/D 18.7 / 28.0 F/F 60.7 / 95.2 D/E 256 / 404
Alternative 2: Modified Signal Timing c/c 202 / 274 c/c 299 /333 E/E 603 / 77.6 D/D 35.6 / 415
Alternative 2A: Modified Signal Timing +RTLs B/C 17.8 / 24.8 c/c 25.0 / 25.9 D/D 373 / 434 c/c 273 / 30.8
Alternative 3: Mini Roundabout A/ A 21 /25 A/A 29 /34 A/A 40 /5.0 A/ A 29 /36
Alternative 4: Truck Route c/c 214 / 237 c/c 26.2 / 28.2 D/E 41.8 / 56.0 c/D 319 / 417

Overall Intersection LOS / Worst Approach LOS
Overall Intersection Delay / Worst Approach Delay

Table 8. Measures of Effectiveness (MOE) - Forecast Year 2030

P — AM Peak Hour PM Peak Hour FRI Peak Hour SUN Peak Hour

LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s)
2030 No Build c/c 25.7 / 295 c/c 29.8 / 32.8 F/F 812 /1495 | D / E 423 / 61.7
Alternative 1: All-Way Stop c/D 19.2 / 306 c/D 204 / 30.1 F/F 929 /1650 D / F 30.8 / 52.1
Alternative 2: Modified Signal Timing c/c 28.2 / 319 c/c 324 / 349 E/F 79.4 /1000 D /D 43.2 / 543
Alternative 2A: Modified Signal Timing +RTLs c/c 235 /261 c/c 26.5 / 27.8 D/D 39.3 / 449 c/c 29.5 / 34.2
Alternative 3: Mini Roundabout A/A 23 /27 A/A 31 /36 A/A 45 /58 A/A 32 /40
Alternative 4: Truck Route c/c 248 / 286 c/c 269 / 29.9 D/E 49.1 / 70.2 D/E 411 / 60.1

Overall Intersection LOS / Worst Approach LOS
Overall Intersection Delay / Worst Approach Delay
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Table 9. Measures of Effectiveness (MOE) - Forecast Year 2050

P —— AM Peak Hour PM Peak Hour FRI Peak Hour SUN Peak Hour
LOS Delay (s) LOS Delay (s) LOS Delay (s) LOS Delay (s)
2050 No Build D/E 405 / 55.4 E/F 55.5 / 88.2 F/F |3646 /7302 | F /F [210.9 / 5309
Alternative 1: All-Way Stop D/F 346 /613 F/F 56.7 / 89.8 F/F |3883 /6742 | F /F |176.9 / 4186
Alternative 2: Modified Signal Timing D/D 457 / 53.0 E/E 56.7 / 64.9 F/F |3569 /5641 | F/F [178.7 / 417.0
Alternative 2A: Modified Signal Timing +RTLs c/D 32.0 / 379 D/D 38.1 / 435 F/F |1918 /2905 E / F 57.0 / 94.1
Alternative 3: Mini Roundabout A/A 3.0 /36 A/A 45 /52 A/A 7.6 /9.8 A/ A 5.0 /59
Alternative 4: Truck Route c/D 29.8 / 36.1 D/E 51.0 / 65.3 F/F |2629 /5474 | F / F [189.0 / 461.2

Overall Intersection LOS / Worst Approach LOS
Overall Intersection Delay / Worst Approach Delay

Key findings of the operations analysis are listed below:

All alternatives are expected to improve worst approach delay under the forecast year 2050 Friday and
Sunday peak hours. Despite this improvement, all alternatives are expected to operate at overall
intersection and worst approach LOS E/F by 2050 (weekdays), except for the mini-roundabout
alternative.

Results for Alternative 1: All-Way Stop and Alternative 2: Modified Signal Timing show minimal change
from the No Build for weekday peak hours. The remainder of the alternatives show improved overall
intersection and worst approach delay for the weekday peak hours.

Considering the high westbound left -turn volumes at the intersection, the modified signal timing
alternatives increase green time for the westbound left-turn phase while maintaining the free
operations of the existing signal. Increasing green time for the westbound left-turn phase results in less
green time for the eastbound phase. However, eastbound and westbound through volumes are also
very high, and without a dedicated westbound left-turn lane, any vehicle waiting to make a westbound
left-turn during the permissive turning phase has a small chance of finding a gap in eastbound traffic.
Therefore, the westbound queues become substantial. Without making changes to lane configurations,
it is difficult to improve operations under a signalized alternative.

e |t should be noted that operations under Alternative 2A: Modified Signal Timing + Dedicated
Right-Turn Lanes do improve compared to both the No Build and Alternative 2: Modified Signal
Timing (without lane configuration changes). The implementation of left-turn lanes (specifically for
the westbound approach) would be expected to improve operations under a signalized alternative.

Alternative 3: Mini Roundabout is the only alternative that is expected to significantly improve

operations under all peak hour volume scenarios into forecast year 2050. Under the mini roundabout

alternative, the intersection is expected to operate at overall intersection and worst approach LOS A

under all weekday and weekend peak hours.
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3.7 SAFETY ANALYSIS

A detailed safety analysis was completed to understand the anticipated safety improvement of each
alternative. The safety analysis included investigating the change in crash types and/or the elimination of
certain crash types for each alternative.

Alternative 1: All-Way Stop and Alternative 2: Optimized Signal Timing are expected to have the same
expected safety as the No Build. The future safety impact of Alternative 2A: Optimized Signal Timing +
Dedicated Right-Turn Lanes was estimated by assuming that all sideswipe-same crashes would be
eliminated by pushing the start of parking further away from the intersection, and by providing a clearly
designated right-turn lane for each approach. The future safety impact of Alternative 3: Mini-Roundabout
were estimated using statewide average values for similar intersection types. The statewide average crash
rate and severity distribution for single-lane roundabouts from MnDOT’s A Study of Traffic Safety at
Roundabouts in Minnesota were utilized to estimate expected future crashes for the roundabout
alternative. The future safety impact of Alternative 4: Truck Route was estimated by assuming all crashes
that involved a heavy commercial vehicle would be eliminated. It should be noted that this estimate
assumes that 100 percent of trucks will use the truck route, which may be a conservative estimate.
Table 10 summarizes the results of the safety analysis, while detailed results are included in Appendix G.

Key findings of the safety analysis are listed below:

No changes to safety are expected under Alternative 1: All-Way Stop or Alternative 2: Optimized Signal
Timing.

Alternative 2A: Optimized Signal Timing + Dedicated Right-Turn Lanes, Alternative 3: Mini Roundabout,
and Alternative 4: Truck Route, are expected to decrease the crash rate compared to the No Build.

e Although Alternative 2A and Alternative 4 are expected to decrease the crash rate, they are
expected to increase the injury rate. These alternatives are expected to eliminate low-severity
crash types which causes the injury rate to increase.

Alternative 3: Mini Roundabout is expected to directly address pedestrian crashes and safety concerns

at the intersection by providing traffic calming, two-stage pedestrian crossings, and shorter crossing

distances.

e Roundabouts are typically expected to increase rear-end and sideswipe crash types. However, the
particular sideswipe safety issue at this intersection would essentially be eliminated with the
construction of a roundabout.
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Table 10. Safety Analysis Summary

. . . Alternative 2A X X
Alternative 0 Alternative 1 Alternative 2 g . . Alternative 3 Alternative 4
Modified Signal Timing

(No Build) All-Way Stop Modified Signal Timing +RTLs Mini Roundabout Truck Route

Observed/Estimated Crash Rate 052 052 052 0.39 032 0.40
(Crashes/MEV) ’ ' ’ ’ ’ '
Observed/Estimated Injury Crashes 39.3% 39.3% 39.3% 52.4% 24.5% 50.0%
(Percent of Total Crashes)
2050 Estimated Crash Cost

$521,768 $521,768 $521,768 $507,494 $170,618 $509,533
(2030 Dollars)
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3.8 CONSTRUCTION COST ESTIMATES

High-level cost estimates were generated for the intersection alternatives based on a review of the site and
previous project experience. The construction cost estimates are summarized in Table 11. These include a
30 percent contingency to account for risk or any unknowns that may not be identified without more
detailed engineering. Construction cost estimates include 10 percent for professional service fees but
exclude right-of way costs. Professional service fees include final design, plan specifications and estimates,
construction administration, and any other work needed to facilitate construction. Further preliminary
engineering is necessary to refine the construction cost estimates to accurately account for actual
construction limits, grading, wetland impacts, drainage, and other design considerations, or to be suitable
for project programming. The cost estimates shown are only intended to be used for the purpose of relative
comparison within this ICE report. High-level construction cost estimates are included in Appendix H.

Table 11. Planning-Level Construct Cost Estimate Summary

Construction Cost Estimate

Alternative
(2030 Dollars)

Alternative 1
v $10,000
All-Way Stop
Alternative 2
ernanve e $500,000
Modified Signal Timing
Alternative 2A
. . W. . $600,000
Modified Signal Timing + RTLs
Alternative 3
A v $1,310,256
Mini Roundabout
Alternative 4
v $10,000
Truck Route

During concept layout development it was determined that Alternative 2A: Modified Signal Timing +
Dedicated Right-Turn Lanes is not feasible from a construction standpoint. Based on the existing
intersection footprint, trucks would not be able to turn from the proposed right-turn lanes without either:

Encroaching in other lanes on entry and exit, or

By making geometric modifications that would require significant right of way and business impacts in

each quadrant
Truck turning movements were also completed for Alternative 3: Mini Roundabout. Due to space
constraints at the intersection, trucks will be required to drive over the splitter island on entry and approach
of the proposed mini roundabout. Truck turning movements for Alternative 2A and Alternative 3 are
included in Appendix |. Alternative 4: Truck Route could be implemented in combination with any of the
alternatives to discourage truck traffic from using the intersection to continue east on US 169 / MN 210.
However, it should be noted that implementing the proposed truck route would not eliminate 100 percent
of truck traffic from the intersection, but it would significantly reduce truck turning movements, specifically
the northbound right-turn and westbound left-turn movements.
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3.9 BENEFIT/COST ANALYSIS

An economic benefit/cost analysis was completed in accordance with the MnDOT Office of Investment
Management’s Benefit/Cost Analysis for Transportation Projects procedures and assumes a 20-year analysis
period. The benefit/cost ratio is a comparison between the estimated traffic operations and safety benefit
for the intersection alternatives, the estimated construction cost, and any expected operational
maintenance cost over this period (e.g. lighting, street signs). The highest benefit/cost ratio represents the
most economically reactive solution. Benefit/cost ratios less than 1.0 may not be considered an
economically viable alternative; however, they may be worth considering as a proactive long-term solution.
At the end of the analysis period there is remaining capital value with each infrastructure component, which
is also accounted for in the total cost. The 20-year traffic operation and safety benefit values are influenced
by this decision and reflected in the benefit/cost ratio. The economic benefit/cost analysis for the
intersection alternatives are summarized in Table 12 and provided in detail in Appendix J.

Key findings of the benefit/cost analysis are listed below:

All alternatives, except Alternative 2: Modified Signal Timing, are expected to have a positive B/C ratio

greater than 1.0.

e With a positive operational benefit and very low estimated construction cost,
Alternative 1: All-Way Stop is expected to have a very high B/C. However, this alternative is not
expected to have a positive impact on existing intersection safety.

e Alternative 2: Modified Signal Timing is the only alternative with a negative operational benefit and
a negative B/C ratio.

e Alternative 4: Truck Route has the highest benefit/cost ratio of the alternatives (943.6). It should
be noted that this alternative assumes that 100 percent of truck traffic will utilize the truck route.

Alternative 1: All-Way Stop and Alternative 2: Modified Signal timing are not expected to have any
impact on existing safety. All other alternatives are expected to have a positive safety benefit, with
Alternative 3: Mini Roundabout, having the highest.
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Table 12. Benefit/Cost Analysis Summary

Alternative 1

Alternative 2

Alternative 2A

Alternative 3

PAGE 30

Alternative 4

All-Way Stop Modified Signal Timing Modified Signal Timing + RTLs Mini Roundabout Truck Route
Total Traffic Operation Benefit 5,521,373 (2,055,889)| S 16,256,551 52,440,180 9,255,800
Total Safety Benefit - - S 210,040 5,134,058 180,034
Total Cost! 10,000 500,000 | S 600,000 852,886 10,000
Benefit to Cost Ratio 552.1 -4.1 27.4 67.5 943.6

"Total costis a 20-year estimate (2030-2050) that includes the discounted construction cost plus professional fees minus the remaining capital value atthe end of the analysis period.
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3.10 ALTERNATIVES EVALUATION MATRIX

A comparison matrix summarizing the key decision factors with respect to the project goals is provided in
Table 13. The key decision-making factors include:

Pros and Cons — Qualitative assessment of key advantages and disadvantages of the preferred
intersection alternatives

Safety Evaluation — Assessment of expected impact on motorist safety and the degree to which existing
safety deficiency is improved

Traffic Operations Evaluation — Documentation of anticipated future traffic operations

Economic Evaluation — Construction cost estimates and benefit/cost ratios

m1 DEPARTMENT OF
TRANSPORTATION



Table 13. Alternatives Evaluation Matrix

Alternative

No Build

Alternative 1
All-Way Stop Control

Alternative 2
Modified Signal Timing

Concept Layout

The "No Build" alternative carries the current
geometry and traffic control (traffic signal)
forward without any changes to existing lane
configuration

- This alternative replaces existing signalized

- -
e Py
k) 3 traffic control with all-way stop control
; i ] © =y without any change to existing lane
. " -
o) &)

. configuration

- - - This alternative replaces aging infrastructure

¢ ——
" with a new traffic signal system and optimizes
\ - ;‘m \ T ’ signal timing, without any changes to existing
' = i LS P configuration

I Tl O

Pros and Cons

Pros:

1. No construction cost
2. No R/W acquisition
3. Traffic signal warrants are met under existing and forecast year traffic
volumes

Cons:

1. No improvement to known safety concerns

2. No improvement to future operation concerns
3. Ongoing maintenance and electricity costs

Pros:

1. May reduce angle and left-turn crashes
2. No R/W acquisition expected

3. Low cost

Cons:

1. No improvement to known safety concers

2. May potentially result in non-compliance or roll-throughs

3. Anticipated to increase mainline rear-end crashes; potentially severe
angle and left-turn crashes due to non-compliance

4. Minimal improvement to overall intersection/worst approach delay

Pros:

1. No R/W acquisition needed

2. Traffic signal warrants are met under existing and forecast year traffic
volumes

3. Moderate cost

Cons:

1. No improvement to known safety concerns

2. Although a minor improvement to worst approach delay is expected,
no improvement to overall intersection delay is expected

3. Ongoing maintenance and electricity costs

Expected Safety (10-Year Analysis)

Fully or partially addressed known safety issues:
None

Unaddressed known safety issues:

1. Sideswipes (9 of 28 existing) as a consequence of de facto right-turn
lane use)

2. Left-turn crashes (6 of 28 existing)

3. Ped/bike crashes (5 of 28 existing)

Potential new safety issues:
None

Fully or partially addressed known safety issues:

1. Established right of way priority for vehicles and pedestrians
2. May positively improve (but not eliminate) angle and left-turn
crashes

Unaddressed known safety issues:
1. Sideswipes (9 of 28 existing) as a consequence of de facto right-turn
lane use)

P ial new safety i
1. Expect an increase in non compliance/rolling stops
2. Increase in mainline rear-end crashes

Fully or partially addressed known safety issues:
None

Unaddressed known safety issues:

1. Sideswipes (9 of 28 existing) as a consequence of de facto right-turn
lane use)

2. Left-turn crashes (6 of 28 existing)

3. Ped/bike crashes (5 of 28 existing)

Potential new safety issues:
None

Warrant Evaluation

2025 Volumes

-Warrant 1 (8-hour): MET
-Warrant 2 (4-hour): MET
-Warrant 3 (peak hour): MET
-Warrant 7 (crash history): not met

2030 Volumes

-Warrant 1 (8-hour): MET
-Warrant 2 (4-hour): MET
-Warrant 3 (peak hour): MET
-Warrant 7 (crash history): not met

2050 Volumes

-Warrant 1 (8-hour): MET
-Warrant 2 (4-hour): MET
-Warrant 3 (peak hour): MET
-Warrant 7 (crash history): not met

2025 Volumes

A: Signal Justified: MET

B: Crash History: not met
C1: Volume condition: MET
C2: Delay condition: not met

2030 Volumes

A: Signal Justified: MET

B: Crash History: not met
C1: Volume condition: MET
C2: Delay condition: MET

2050 Volumes

A: Signal Justified: MET

B: Crash History: not met
C1: Volume condition: MET
C2: Delay condition: MET

2025 Volumes

-Warrant 1 (8-hour): MET
-Warrant 2 (4-hour): MET
-Warrant 3 (peak hour): MET
-Warrant 7 (crash history): not met

2030 Volumes

-Warrant 1 (8-hour): MET
-Warrant 2 (4-hour): MET
-Warrant 3 (peak hour): MET
-Warrant 7 (crash history): not met

2050 Volumes

-Warrant 1 (8-hour): MET
-Warrant 2 (4-hour): MET
-Warrant 3 (peak hour): MET
-Warrant 7 (crash history): not met

Expected Operations

Intersection Overall Delay / LOS --
Worst Approach Delay / LOS:
-24.8s/C--28.3s/C (2025 AM)
-26.7s/C--29.4s/C (2025 PM)
-56.2s / E -- 84.0s / F (2025 FRI)
-33.8s/C--43.1s/D (2025 SUN)

-25.7s/C--29.5s/C (2030 AM)
-29.8s/C--32.8s/C (2030 PM)

-81.2s/F -- 149.5s / F (2030 FRI)
-42.3s/D--61.7s/E (2030 SUN)

-40.5s /D -- 55.4s / E (2050 AM)

- 55.5s/ E -- 88.2s / F (2050 PM)
->300s/ F -- >300s / F (2050 FRI)
-210.9s/F -- <300s / F (2050 SUN)

Intersection Overall Delay / LOS --
Worst Approach Delay / LOS:
-17.6s/C--27.5s/D (2025 AM)
-18.7s/C -- 28.0s / D (2025 PM)
-60.7s/F--95.2s / F (2025 FRI)

- 25.6s /D -- 40.4s / E (2025 SUN)

-19.25/C -- 30.6s /D (2030 AM)
-20.4s/C - 30.1s / D (2030 PM)

-92.9s/F -- 165.0s / F (2030 FRI)
-30.8s /D - 52.1s / F (2030 SUN)

-34.65/D - 61.3s / F (2050 AM)
-56.7s / F -- 89.8s / F (2050 PM)
->300s / F -- >300s / F (2050 FRI)
-176.9s / F -- <300s / F (2050 SUN)

Intersection Overall Delay / LOS --
Worst Approach Delay / LOS:
-20.2s/C--27.4s/C (2025 AM)
-29.9s/C--33.3s/C (2025 PM)
-60.7s/E--77.6s/ E (2025 FRI)
-35.6s/D --41.5s/D (2025 SUN)

-28.2s/C--31.9s/C (2030 AM)
-21.4s/C--34.9s/C (2030 PM)

-79.4s/E --100.0s / F (2030 FRI)
-43.2s /D --54.3s /D (2030 SUN)

-45.7s /D -- 53.0s / D (2050 AM)
-56.7s/E -- 64.9s/ E (2050 PM)
->300s/ F -- >300s / F (2050 FRI)
-178.7s / F -- <300s / F (2050 SUN)

Benefit/Cost Analysis

Operational Benefit:
N/A

Safety Benefit:
N/A

Total Cost:
N/A

B/C Ratio:
N/A

Operational Benefit:
$5.5M

Safety Benefit:
N/A

Total Cost:
$10,000

B/C Ratio:
552.1

Operational Benefit:
$2.1M

Safety Benefit:
N/A

Total Cost:
$500,000

B/C Ratio:
4.1



Table 13. Alternatives Evaluation Matrix (Continued)

Alternative Concept Layout

Alternative 2A
Modified Signal Timing +
Dedicated Right-Turn Lanes

Alternative 3
Mini Roundabout

with a new traffic signal system and optimizes
signal timing. Additionally, dedicated right-
turn lanes will be constructed for each

intersection approach

~ This alternative constructs a mini-roundabout

at the intersection

Pros and Cons

Pros:
1. Improve safety by mitigating sideswipes between trucks and cars that
result from de facto right turn lane use

2. Moderate improvement to operations

3. Traffic signal warrants are met under existing and forecast year traffic
volumes

Cons:

1. Reconstructing intersection corners to provide dedicated right-turn
lanes for all approaches would require significant building impacts

2. Loss of convenient parking for businesses

3. Does not address safety concerns with left-turn and ped/bike crashes
4. Improvements do not fully address future operational concerns

5. Ongoing maintenance and electricity costs

Pros:

1. Improve safety by mitigating frequency and severity of ped/bike
crashes

2. Effectively eliminates angle and left-turn crashes

3. Effectively eliminates existing sideswipe safety issue caused by
defacto right-turn lane use, without impacts to adjacent buildings

4. Provides traffic calming and two-stage crossing for pedestrians

5. Expected to significantly improve overall intersection and side-street
delay under all volume scenarios

6. No R/W acquisition expected

Cons:

1. May increase frequency of rear-end and sideswipe crashes

2. High cost

3. Special design for trucks - trucks will be required to mount the
entering and exiting splitter islands in order to complete their movement

Expected Safety (10-Year Analysis)

Fully or partially addressed known safety issues:
1. Sideswipes (9 of 28 existing) as a consequence of de facto right-turn
lane use)

Unaddressed known safety issues:
1. Left-turn crashes (6 of 28 existing)
2. Ped/bike crashes (5 of 28 existing)

P ial new safety i
None

Fully or partially addressed known safety issues:

1. Sideswipes (9 of 28 existing) as a consequence of de facto right-turn
lane use)

2. Left-turn crashes (6 of 28 existing)

3. Ped/bike crashes (5 of 28 existing)

Unaddressed known safety issues:
None

P ial new safety i

None

Warrant Evaluation

2025 Volumes

-Warrant 1 (8-hour): MET
-Warrant 2 (4-hour): MET
-Warrant 3 (peak hour): MET
-Warrant 7 (crash history): not met

2030 Volumes

-Warrant 1 (8-hour): MET
-Warrant 2 (4-hour): MET
-Warrant 3 (peak hour): MET
-Warrant 7 (crash history): not met

2050 Volumes

-Warrant 1 (8-hour): MET
-Warrant 2 (4-hour): MET
-Warrant 3 (peak hour): MET
-Warrant 7 (crash history): not met

A single-lane roundabout is expected to

Expected Operations

Intersection Overall Delay / LOS --
Worst Approach Delay / LOS:
-17.8s/B--24.8s/C (2025 AM)
-25.0s/C--25.9s/C (2025 PM)
-37.3s/D --43.4s/ D (2025 FRI)
-27.3s/C--30.8s/C (2025 SUN)

-23.5s/C--26.1s/C (2030 AM)
-26.5s/C--27.8s/C (2030 PM)
-39.3s /D --44.9s /D (2030 FRI)
-29.5s/C--34.2s/C (2030 SUN)

-32.0s/C--37.9s/D (2050 AM)
-38.1s/D -- 43.5s / D (2050 PM)
-191.8s/F -- 290.5s / F (2050 FRI)
-57.0s/E--94.1s / F (2050 SUN)

Intersection Overall Delay / LOS --

accommodate peak hour traffic volumes under existing Worst Approach Delay / LOS:

and forecast volume scenarios

-2.1s/A--2.55/A (2025 AM)
-2.95/A--3.4s/ A (2025 PM)
-4.0s/A--5.0s /A (2025 FRI)
-2.95/A--3.65 /A (2025 SUN)

-2.3s/A--2.7s/A (2030 AM)
-3.1s/A--3.65/A (2030 PM)
-4.55/ A--5.85 / A (2030 FRI)
-3.25/A-- 4.0s/ A (2030 SUN)

-3.0s/A--3.65/A (2050 AM)
-4.55/A--5.25/ A (2050 PM)
-7.6s/A--9.85/A (2050 FRI)
-5.0s/A--5.95 / A (2050 SUN)

Benefit/Cost Analysis

Operational Benefit:
$16.3M

Safety Benefit:
$210,000

Total Cost:
$600,000

B/C Ratio:
27.4

Operational Benefit:
$52.4M

Safety Benefit:
$5.1M

Total Cost:
$850,000

B/C Ratio:
67.5

Pros: Fully or partially addressed known safety issues: N/A Intersection Overall Delay / LOS -- Operational Benefit:
1. Effectively eliminates existing sideswipe safety issue by re-routing 1. Sideswipes (9 of 28 existing) as a consequence of de facto right-turn Worst Approach Delay / LOS: $9.3M
trucks, without impacts to adjacent buildings lane use) -21.4s/C--23.7s/ C (2025 AM)
2. Significant improvement to intersection operations -26.2s/C -- 28.2s / C (2025 PM) Safety Benefit:
3. Can be implemented in combination with any of the other intersection Unaddressed known safety issues: -41.8s/D --56.0s/ E (2025 FRI) $180,000
improvement alternatives 1. Left-turn crashes (6 of 28 existing) -31.9s/C--41.7s /D (2025 SUN)
. . . . 4. No R/W acquisition expected 2. Ped/bike crashes (5 of 28 existing) Total Cost:
This alternanve dgmgnates a specific route for 5. Low cost -24.85/C--28.65/C (2030 AM) $10,000
. Frucks W|Fhout using the US 169 & MN 210 P new safety i -26.95/C --29.9s / C (2030 PM)
Alternative 4 intersection. The 'fruck route woulq t'Je Cons: None -49.1s/D - 70.2s / E (2030 FRI) B/C Ratio:
Truck Route promoted by signing, and would utilize MN 47 1. Improvement to safety and operations are estimated assuming that -41.1s/D--60.1s/ E (2030 SUN) 943.6

and CSAH 12 to route around the study

) . 100 percent of existing truck volume will re-route
intersection

2. Coordination with local angencies and stakeholders (residents along -29.8s/C--36.1s/D (2050 AM)
MN 47 and CSAH 12) would be required before implementing a truck -51.0s/D -- 65.3s/ E (2050 PM)
route -262.9s/F-->300s/F (2050 FRI)
3. Potential pavement and intersection improvements along the -189.0s/F -- <300s / F (2050 SUN)
proposed truck route would need to be evaluated before

implementation
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4. CONCLUSIONS AND RECOMMENDATIONS

Recommendations for the US 169 and MN 210 (W JCT) intersection are made based upon discussions with
MnDOT District 3 and local agencies, results of the intersection operations and safety analysis, results of
the benefit-cost analysis, and consideration of key decision factors presented in this report. Based on the
information presented in this ICE, a mini roundabout is recommended at the intersection.

Alternative 1: All-Way Stop and Alternative 2: Modified Signal Timing are not viable intersection alternatives
because they are not expected to improve intersection safety, which is a primary goal of this study.
Although Alternative 2A: Modified Signal Timing + Dedicated Right-Turn Lanes is expected to have a safety
improvement, this alternative is not feasible from a construction standpoint. Based on the existing
intersection footprint, trucks would not be able to turn from the proposed right-turn lanes without either
encroaching in other lanes on entry and exit, or by making geometric modifications that would require
significant right of way and business impacts in each quadrant. Alternative 3: Mini Roundabout is expected
to provide the following benefits:

A mini roundabout is the only alternative that is expected to significantly improve both overall

intersection and worst approach operations, even during weekend peaks into forecast year 2050

Traffic calming

Significant improvement for pedestrians — downtown Aitkin attracts substantial pedestrian volumes,

specifically during the summer months. A mini roundabout will provide a two-stage crossing for

pedestrians and will decrease the total crossing distance

Can be constructed within the existing intersection footprint with none to minimal right of way impacts
Alternative 4: Truck Route resulted in the highest benefit/cost ratio of the alternatives due to its positive
operational and safety benefits combined with an extremely low construction cost estimate. Although the
benefit/cost ratio for this alternative is high, it is not expected to have as significant of an impact to safety
and operations as Alternative 3: Mini Roundabout. Specifically, the truck route alternative is not expected
to improve pedestrian safety.

It should be noted that due to space constraints, trucks will be required to drive over the splitter islands on
entry and exit of the mini roundabout. If Alternative 3: Mini Roundabout and Alternative 4: Truck Route
were implemented together to minimize the number of trucks utilizing the intersection, vehicles and
pedestrians could navigate the intersection more comfortably, and splitter islands would require less
maintenance over time. Alternative 4: Truck Route could be considered for implementation with the
proposed Alternative 3: Mini Roundabout. Coordination with local agencies and stakeholders, as well as an
evaluation of existing pavement condition and intersection safety along the proposed truck route, would
be needed prior to implementation.
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5. APPENDICES

Turning Movement Counts

Traffic Forecasting Results

Existing & No Build Detailed MOE
Signal Warrant Analysis Results
Roundabout Capacity Analysis Results
Intersection Alternatives Detailed MOE
Safety Analysis Results

Detailed Cost Estimates

Truck Turning Movements
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Benefit/Cost Analysis Results
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APPENDIX A: TURNING MOVEMENT
COUNTS
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ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/7/2025 Ref Pt: N/A
Duration: 0000-2400 Page No: 1lof5
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time |U-Turn Left Thru Right App. P?ds/ U-Turn Left Thru Right App. P?ds/ U-Turn Left Thru Right App- P?ds/ Left Thru Right App- P?ds/ UeE i
Total Bikes Total Bikes Total Bikes Total Bikes Total
0:00| - - - 1 1 - - - - 3 3 - - - - - 0 - - 1 1 - 2 - 6 -
0:15) - - - 2 2 - - - 2 2 4 - - - 1 - 1 - - - 2 - 2 - 9 -
0:30| - - - 2 2 - - - 3 - 3 - - - - - 0 - - 1 2 - 3 - 8 -
0:45) - 1 -~ 1 2 - -~ 1 1 1 3 - -~ - - - 0 - - 1 1 -~ 2 -~ 7 -~
Hour Total - 1 - 6 7 - - 1 6 6 13 - - - 1 - 1 - - 3 6 - 9 - 30 -
1:00 - - - 1 1 - - - 1 - 1 - - - - - L] - - - 1 - 1 - 3 -
1:15 - - - - [} - - - 4 1 5 - - - - - L] - - 1 1 - 2 - 7 -
1:30| - - - - 0 - - - 2 1 3 - - - - - 0 - - 1 1 - 2 - 5 -
1:45 - 1 - - 1 - - 1 3 - 4 - - - - - 0 - - - - - 0 - 5 -
Hour Total - 1 - 1 2 - - 1 10 2 13 - - - - - - - - 2 3 - 5 - 20 -
2:00( - 1 - 1 2 - - - 1 - 1 - - - - - 0 - - 3 - 5 - 8 -
2:15| - - - - 0 - - - - - 0 - - - - - 0 - - - 3 - 3 - 3 -
2:30 - 1 - - 1 - - - 1 - 1 - - - - - 0 - - - 1 - 1 - 3 -
2:45) - - -~ - 0 - -~ - 3 - 3 - -~ - — - 0 - — - - - 0 - 3 -~
Hour Total - 2 - 1 3 - - - 5 - 5 - - - - - - - - 3 6 - 9 - 17 -
3:00 - 1 - - 1 - - - 1 1 2 - - - 1 - 1 - - - - 1 1 - 5 -
3:15 - - - - [} - - - 1 - 1 - - - 2 - 2 - - - 1 - 1 - 4 -
3:30| - - - 1 1 - - - - - 0 - - 1 - - 1 - - - - - 0 - 2 -
3:45) - - -~ 1 1 - -~ - -~ 3 3 - -~ - — - 0 - — 1 1 - 2 - 6 -~
Hour Total - 1 - 2 3 - - - 2 4 6 - - 1 3 - 4 - - 1 2 1 4 - 17 -
4:00 - - 1 - 1 - - - 4 1 5 - - - 1 - 1 - - 1 2 - 3 - 10 -
4:15 - - - 2 2 - - - 7 2 9 1 - - 1 1 2 - - 1 4 - 5 - 18 1
4:30 - 2 - 1 3 - - - 8 - 8 - - 1 - - 1 - - 5 2 - 7 - 19 -
4:45 - - 3 2 5 - - - 3 1 4 - - - 1 - 1 - - 1 7 - 8 - 18 -
Hour Total = 2 4 5] 11 = = = 22 4 26 1 = 1 3 1 5 = = 8 15 = 23 = 65 1
5:00 - 2 - 2 4 - - - 4 2 6 - - - - 1 1 - - 2 8 - 10 - 21 -
5:15 - 5 1 5 11 - - - 4 12 1 - 1 2 - 3 - - 3 10 - 13 - 39 1
5:30 - 7 2 6 15 - - - 15 7 22 1 - 1 5 4 10 - - 3 15 - 18 - 65 1
5:45 - 5 4 2 11 - - - 18 17 35 - - 2 5 2 9 - - 4 16 - 20 - 75 -
Hour Total = 19 7 15 41 = = = 45 30 75 2 = 4 12 7 23 = = 12 49 = 61 = 200 2
6:00 - 10 1 8 19 - - - 8 11 19 - - - 3 3 6 - - 8 23 - 31 - 75 -
6:15 - 13 3 23 - - 1 17 13 31 - - 6 4 2 12 - - 8 20 2 30 - 96 -
6:30 - 9 4 8 21 - - 3 19 15 37 - - 3 5 2 10 - - 9 20 4 33 - 101 -
6:45 - 17 2 9 28 - - - 29 20 49 - - 1 3 13 - - 23 28 4 55 - 145 -
Hour Total = 49 10 32 91 = = 4 73 59 136 = = 10 21 10 41 = = 48 91 10 149 = 417 =
7:00 - 10 8 8 26 - - 2 35 26 63 - - 1 14 3 18 - - 12 31 4 a7 - 154 -
7:15 - 21 16 14 51 - - 4 28 35 67 1 - 3 15 5 23 - - 13 40 5 58 - 199 1
7:30 - 23 22 10 55 - - 5 43 33 81 - - 3 14 3 20 - - 18 52 11 81 - 237 -
7:45 - 24 40 15 79 - - 3 43 44 90 - - 5 33 8 46 - - 24 53 9 86 - 301 -
Hour Total = 78 86 47 211 = = 14 149 138 301 1 = 12 76 19 107 = = 67 176 29 272 = 891 1
8:00 - 29 42 19 90 2 - 3 40 26 69 1 - 6 44 3 53 - - 19 63 10 92 - 304 3
8:15 - 13 12 16 41 - - 6 48 25 79 1 - 9 27 4 40 1 - 15 42 6 63 - 223 2
8:30 - 18 16 23 57 - - 2 30 20 52 - - 9 9 2 20 - - 18 40 3 61 - 190 -
8:45 - 17 13 11 41 - - 1 38 21 60 - - 9 17 5 31 - - 20 51 9 80 - 212 -
Hour Total = 77 83 69 229 2 = 12 156 92 260 2 = B 97 14 144 1 = 72 196 28 296 = 929 5
9:00 - 17 25 29 71 - - 2 47 20 69 - - 3 18 6 27 - - 31 47 6 84 - 251 -
9:15 - 30 14 26 70 1 - 6 26 18 50 1 - 9 14 4 27 1 - 32 43 9 84 3 231 6
9:30 - 15 11 23 49 1 - 6 34 17 57 1 - 8 14 5 27 - - 31 45 9 85 1 218 3
9:45 - 21 16 23 60 - - 6 46 21 73 - - 8 15 8 31 - - 29 35 8 72 - 236 -
Hour Total = 83 66 101 250 2 = 20 153 76 249 2 = 28 61 23 112 1 = 123 170 32 325 4 936 9
10:00 - 21 24 20 65 - - 4 50 20 74 - - 9 16 3 28 1 - 31 55 5 91 - 258 1
10:15 - 25 23 31 79 - - 6 37 19 62 - - 9 19 4 32 - - 20 55 6 81 1 254 1
10:30 - 14 17 21 52 - - 2 36 19 57 - - 6 20 3 29 1 - 35 56 7 98 - 236 1
10:45 - 16 21 27 64 - - 2 46 24 72 - - 3 31 5 39 - - 28 57 7 92 - 267 -
Hour Total = 76 85 99 260 = = 14 169 82 265 = = 27 86 15 128 2 = 114 223 25 362 1 1015 B
11:00 - 22 27 29 78 - - 7 43 24 74 - - 5 19 11 35 - - 31 39 10 80 1 267 1
11:15 - 15 20 24 59 1 - 7 52 22 81 - - 5 23 8 36 - - 25 40 8 73 1 249 2
11:30 - 25 19 21 65 1 - 4 41 25 70 - 5 18 6 29 - - 23 44 21 88 - 252 2
11:45 - 22 18 17 57 - - 4 49 26 79 2 - 10 18 7 35 1 - 29 50 7 86 - 257 3
Hour Total = 84 84 91 259 2 = 22 185 97 304 3 = 25 78 32 135 1 = 108 173 46 327 2 1025 8
12:00 - 22 21 28 71 1 - 11 51 26 88 - - 12 28 8 48 - - 29 a7 5 81 1 288 2
12:15 - 23 17 22 62 1 - 4 62 25 91 1 - 8 18 6 32 1 - 26 56 9 91 - 276 3
12:30 - 20 8 30 58 2 - 10 42 31 83 2 - 8 14 3 25 1 - 29 42 9 80 1 246 6
12:45 - 18 20 24 62 - - 5 59 17 81 - - 6 29 7 42 - - 33 41 8 82 267 1
Hour Total = 83 66 104 253 4 = 30 214 99 343 3 = 34 89 24 147 2 = 117 186 31 334 B 1077 12
13:00 - 22 22 23 67 - - 7 47 22 76 - - 5 20 4 29 2 - 25 45 5 75 - 247 2
13:15 - 22 17 29 68 - - 3 43 18 64 - - 8 15 6 29 1 - 27 38 7 72 2 233 3
13:30 - 25 25 30 80 - - 10 48 29 87 3 - 6 16 6 28 4 - 18 41 9 68 1 263 8
13:45 - 15 20 22 57 2 - 2 43 23 68 3 - 6 28 6 40 - - 37 41 7 85 - 250
Hour Total = 84 84 104 272 2 = 22 181 92 295 6 = 25 79 22 126 7 = 107 165 28 300 B 993 18
ALLIANT ENGINEERING, INC.
733 S Marquette Ave #700, Minneapolis, MN 55402
Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/7/2025 Ref Pt: N/A
Duration: 0000-2400 Page No: 20f5

All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 Us 169 MN 210

Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time |U-Turn Left Thru Right App. P?dsl U-Turn Left Thru Right App. P?ds/ U-Turn Left Thru Right LT P?ds/ Left Thru Right LT Pe.zds/ UEE I
Total Bikes Total Bikes Total Bikes Total  Bikes Total
14:00 - 22 16 19 57 - - 4 44 20 68 1 - 10 17 3 30 - - 27 46 7 80 - 235 1
14:15 - 18 16 31 65 - - 5 45 31 81 - - 8 36 10 54 1 - 22 40 8 70 1 270 2
14:30 - 15 20 26 61 - - 7 41 15 63 - - 13 37 4 54 - - 21 49 2 72 1 250 1
14:45 - 17 18 22 57 - - 6 45 21 72 1 - 3 24 6 33 1 - 38 44 6 88 1 250 3




Hour Total = 72 70 98 240 = = 22 175 87 284 2 = 34 114 23 171 2 = 108 179 23 310 Bl 1005 7
15:.00f - 24 26 18 68 3 - 2 50 28 80 3 - 8 22 3 33 1 - 32 46 2 80 1 261 8
15:15) - 34 33 32 99 2 - 6 54 23 83 4 - 10 30 8 48 1 - 22 46 5 73 2 303 9
15:30| - 28 31 23 82 4 - 4 62 28 9 6 - 11 37 6 54 7 - 27 49 6 82 1 312 18
15:45) - 31 14 20 65 2 - 11 62 32 105 2 - 11 18 9 38 1 - 27 64 1 92 3 300 8
Hour Total = 117 104 93 314 11 = 23 228 111 362 15 = 40 107 26 173 10 = 108 205 14 327 7 1176 43
16:00| - 33 17 25 75 3 - 7 63 31 101 1 - 8 21 7 36 - - 23 52 5 80 4 292 8
16:15) - 29 22 24 75 - - 4 62 34 100 - - 4 23 7 34 - - 26 42 11 79 2 288 2
16:30| - 30 18 19 67 - - 8 76 36 120 2 - 7 28 7 42 1 - 27 54 16 97 2 326 5
16:45) - 32 23 27 82 1 - 4 60 27 91 1 - 6 18 2 26 1 - 24 66 2 92 - 291 3
Hour Total = 124 80 95 299 4 = 23 261 128 412 4 = 25) 90 23 138 2 = 100 214 34 348 8 1197 18
17:.00| - 30 20 28 78 - - 5 41 39 85 - - 12 30 9 51 - - 22 53 6 81 - 295 -
17:15) - 18 19 19 56 1 - 7 48 25 80 - - 8 24 1 33 2 - 15 44 4 63 - 232 3
17:30| - 17 13 17 47 - - 5 43 22 70 - - 2 18 2 22 - - 26 45 9 80 2 219 2
17:45) - 14 14 20 48 - - 6 35 18 59 - - 5 19 3 27 4 - 20 30 6 56 2 190 6
Hour Total = 79 66 84 229 1 = 23 167 104 294 = = 27 91 15 133 6 = 83 172 25 280 4 936 11
18:00( - 15 17 19 51 - - 1 41 15 57 3 - 4 15 5 24 - - 19 30 5 54 - 186 3
18:15| - 18 11 12 41 1 - 5 24 16 45 1 - 4 14 4 22 1 - 15 20 7 42 - 150 3
18:30| - 17 14 21 52 - - - 31 15 46 - - 2 10 - 12 - - 19 31 3 53 - 163 -
18:45) - 15 21 12 48 - - 2 20 20 42 - - 5 7 3 15 1 - 12 38 7 57 1 162 2
Hour Total = 65 63 64 192 1 = 8 116 66 190 4 = 15 46 12 73 2 = 65 119 22 206 1 661 8
19:00( - 12 22 19 53 - - 1 31 12 44 1 - 7 14 - 21 - - 12 23 7 42 - 160 1
19:15| - 5 6 7 18 - - - 16 10 26 1 - 2 13 1 16 - - 17 13 1 31 - 91 1
19:30| - 17 10 15 42 - - 2 20 10 32 1 - 3 11 1 15 - - 13 24 6 43 - 132 1
19:45) - 14 11 17 42 - - - 16 10 26 1 - 1 9 2 12 - - 10 11 5 26 - 106 1
Hour Total = 48 49 58 155 = = 3 83 42 128 4 = 13 47 4 64 = = 52 71 19 142 = 489 4
20:00| - 7 11 14 32 - - - 22 9 31 - - 3 6 1 10 - - 3 14 1 18 - 91 -
20:15| - 8 3 6 17 - - 2 8 18 28 - - 3 5 1 9 1 - 6 13 2 21 - 75 1
20:30| - 5 4 14 23 - - 4 15 7 26 - - 1 6 3 10 - - 5 17 3 25 1 84 1
20:45| - 3 3 4 10 - - 3 16 12 31 1 - 3 4 1 8 - - 12 14 2 28 - 77 1
Hour Total = 23 21 38 82 = = 9 61 46 116 1 = 10 21 6 37 1 = 26 58 8 92 1 327 3
21:00| - 4 7 6 17 - - 2 15 6 23 - - 5 7 - 12 - - 5 6 3 14 - 66 -
21:15| - 7 - 5 12 - - - 11 2 13 - - - 4 - a4 - - 5 4 1 10 - 39 -
21:30| - 5 6 4 15 1 - 1 9 2 12 - - - 2 1 3 1 - 4 7 1 12 - 42 2
21:45| - 4 5 3 12 1 - 1 23 11 35 - - 13 34 - 47 - - 4 16 1 21 - 115 1
Hour Total = 20 18 18 56 2 = 4 58 21 83 = = 18 47 1 66 1 = 18 33 6 57 = 262 B
22:00| - 3 1 - 4 - - 3 7 6 16 - - 3 4 - 7 - - 1 9 - 10 - 37 -
22:15| - 4 2 5 11 - - 1 10 6 17 - - - - 1 1 - - 2 3 2 7 - 36 -
22:30| - 4 4 3 11 - - - 10 - 10 - - - - - o - - 4 3 - 7 - 28 -
22:45| - 1 - 3 4 - - - 6 1 7 - - 1 2 - 3 2 - - 7 - 7 - 21 2
Hour Total = 12 7 11 30 = = 4 33 13 50 = = 4 6 1 11 2 = 7 22 2 31 = 122 2
23:00| - 3 - 1 4 - - 1 4 3 8 - - - - - o - - - 3 - 3 - 15 -
23:15| - - 4 - 4 - - - 3 4 7 - - - - - o - - 1 3 - 4 - 15 -
23:30| - - 1 1 2 - - - - - o - - - - - o - - 2 2 - 4 - 6 -
23:45| - 1 1 - 2 - - 1 3 1 5 1 - - - 1 1 - - 2 4 - 6 - 14 1
Grand Total - 1204 1059 1238 3501 31 - 261 2562 1407 4230 51 - 386 1175 279 1840 40 - 1357 2546 383 4286 37 13857 159
% of App. 0.0% 34.4% 30.2% 35.4% 0.0% 6.2% 60.6% 33.3% 0.0% 21.0% 63.9% 15.2% 0.0% 31.7% 59.4% 8.9%
% of Total 0.0% 87% 7.6% 89% 253% 19.5%| 0.0% 1.9% 18.5% 10.2% 30.5% 32.1%| 0.0% 2.8% 85% 2.0% 13.3% 252%| 0.0% 9.8% 18.4% 2.8% 30.9% 23.3%
Cars Total - 1171 1024 1187 3382 31 - 249 2333 1372 3954 49 - 376 1131 272 1779 39 - 1275 2331 380 3986 37 13101 156
3;z:;1fm 0.0% 97.3% 96.7% 95.9% 96.6% 19.9% | 0.0% 95.4% 91.1% 97.5% 93.5% 31.4%| 0.0% 97.4% 96.3% 97.5% 96.7% 25.0% | 0.0% 94.0% 91.6% 99.2% 93.0% 23.7%| 94.5%
Trucks Total - 33 35 51 119 - - 12 229 35 276 2 - 10 44 7 61 1 - 82 215 3 300 - 756 3
Trucks % of 00% 2.7% 33% 41% 34% 0.0% | 00% 4.6% 89% 25% 65% 66.7%| 00% 26% 3.7% 25% 33% 333%| 00% 6.0% 84% 08% 7.0% 0.0% 5.5%

Movement




ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/7/2025 Ref Pt: N/A
Duration: 0000-2400 Page No: 30f5
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time Left Thru Right App. P?ds/ U-Turn Left Thru Right App. P?ds/ U-Turn Left Thru ’ U Thru Right UeE o
Total Bikes Total Bikes Total
7:30| - 23 22 10 55 - - 5 43 33 81 - - 3 14 3 20 - - 18 52 11 81 - 237 -
7:45) - 24 40 15 79 - - 3 43 44 920 - - 5 33 8 46 - - 24 53 9 86 - 301 -
8:00( - 29 42 19 90 2 - 3 40 26 69 1 - 6 44 3 53 - - 19 63 10 92 - 304 3
8:15 - 13 12 16 41 - -- 6 48 25 79 1 - 9 27 4 40 1 - 15 42 6 63 - 223 2
Hour Total -~ 89 116 60 265 2 -~ 17 174 128 319 2 -~ 23 118 18 159 1 -~ 76 210 36 322 -~ 1065 5
% of App. 0.0% 33.6% 43.8% 22.6% 0.0% 53% 54.5% 40.1% 0.0% 14.5% 74.2% 11.3% 0.0% 23.6% 65.2% 11.2%
% of Total 0.0% 8.4% 10.9% 5.6% 24.9% 40.0%| 0.0% 1.6% 16.3% 12.0% 30.0% 40.0%| 0.0% 2.2% 11.1% 1.7% 14.9% 20.0%| 0.0% 7.1% 19.7% 3.4% 30.2% 0.0%
Cars Total - 86 107 54 247 2 - 16 153 125 294 2 - 22 99 18 139 1 - 74 195 36 305 - 985 5
(’\::;‘S’:;ant 0.0% 96.6% 92.2% 90.0% 93.2% 40.0%| 0.0% 94.1% 87.9% 97.7% 92.2% 40.0%| 0.0% 95.7% 83.9% 100% 87.4% 20.0%| 0.0% 97.4% 92.9% 100% 94.7% 0.0% | 92.5%
Trucks Total - 3 9 6 18 - - 1 21 3 25 - - 1 19 - 20 - - 2 15 - 17 - 80 -
Iﬂ'zsz:/;: 00% 3.4% 7.8% 100% 68% - | 00% 59% 121% 23% 7.8% - | 00% 43% 161% 00% 12.6% - | 00% 26% 71% 00% 53% - | 75%
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ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/7/2025 Ref Pt: N/A
Duration: 0000-2400 Page No: 40f5
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time Left Thru Right App. Left Thru Right App. P?ds/ ’ U Thru Right ’ P?ds/ UeE o
Total Total Bikes Bikes Total
12:00| - 22 21 28 71 1 - 11 51 26 88 - - 12 28 8 48 - - 29 47 5 81 1 288 2
12:15| - 23 17 22 62 1 - 4 62 25 91 1 - 8 18 6 32 1 - 26 56 9 91 - 276 3
12:30| - 20 8 30 58 2 - 10 42 31 83 2 - 8 14 3 25 1 - 29 42 9 80 1 246 6
12:45 - 18 20 24 62 - -- 5 59 17 81 - - 6 29 7 42 - - 33 41 8 82 1 267 1
Hour Total -~ 83 66 104 253 4 -~ 30 214 99 343 3 -~ 34 89 24 147 2 -~ 117 186 31 334 3 1077 12
% of App. 0.0% 32.8% 26.1% 41.1% 0.0% 87% 62.4% 28.9% 0.0% 23.1% 60.5% 16.3% 0.0% 35.0% 55.7% 9.3%
% of Total 0.0% 7.7% 61% 9.7% 23.5% 33.3%| 0.0% 2.8% 19.9% 9.2% 31.8% 25.0%| 0.0% 3.2% 83% 2.2% 13.6% 16.7%| 0.0% 10.9% 17.3% 2.9% 31.0% 25.0%
Cars Total - 81 65 102 248 4 - 30 193 98 321 3 - 33 87 24 144 2 - 108 166 31 305 3 1018 12
(’\::;‘S’:;ant 0.0% 97.6% 98.5% 98.1% 98.0% 33.3%( 0.0% 100% 90.2% 99.0% 93.6% 25.0%| 0.0% 97.1% 97.8% 100% 98.0% 16.7%| 0.0% 92.3% 89.2% 100% 91.3% 25.0%| 94.5%
Trucks Total - 2 1 2 5 - - - 21 1 22 - - 1 2 - 3 - - 9 20 - 29 - 59 -
Iﬂ'zsz:/;: 00% 24% 15% 19% 20% - | 00% 00% 98% 10% 64% - | 00% 29% 22% 00% 20% - |00% 77% 108% 00% 87% - | 55%
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ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/7/2025 Ref Pt: N/A
Duration: 0000-2400 Page No: 50f5
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time Thru  Right App. Thru Right App. P?ds/ Left Thru Right ’ U Thru Right UeE o
Total Total Bikes Total
15:15| - 34 33 32 99 2 - 6 54 23 83 4 - 10 30 8 48 1 - 22 46 5 73 2 303 9
15:30| - 28 31 23 82 4 - 4 62 28 94 6 - 11 37 6 54 7 - 27 49 6 82 1 312 18
15:45| - 31 14 20 65 2 - 11 62 32 105 2 - 11 18 9 38 1 - 27 64 1 92 3 300 8
16:00 - 33 17 25 75 3 -- 7 63 31 101 1 - 8 21 7 36 - - 23 52 5 80 4 292 8
Hour Total -~ 126 95 100 321 11 -~ 28 241 114 383 iz -~ 40 106 30 176 9 -~ 99 211 17 327 10 1207 43
% of App. 0.0% 39.3% 29.6% 31.2% 0.0% 7.3% 62.9% 29.8% 0.0% 22.7% 60.2% 17.0% 0.0% 30.3% 64.5% 5.2%
% of Total 0.0% 10.4% 7.9% 83% 26.6% 25.6%| 0.0% 2.3% 20.0% 9.4% 31.7% 30.2%| 0.0% 3.3% 88% 2.5% 14.6% 20.9%| 0.0% 82% 17.5% 1.4% 27.1% 23.3%
Cars Total - 122 93 99 314 11 - 27 229 110 366 13 - 36 97 30 163 9 - 97 189 17 303 10 1146 43
(’\::;‘S’:;ant 0.0% 96.8% 97.9% 99.0% 97.8% 25.6%| 0.0% 96.4% 95.0% 96.5% 95.6% 30.2%| 0.0% 90.0% 91.5% 100% 92.6% 20.9%| 0.0% 98.0% 89.6% 100% 92.7% 23.3%| 94.9%
Trucks Total - 4 2 1 7 - - 1 12 4 17 - - 4 9 - 13 - - 2 22 - 24 - 61 -
Iﬂ'zsz:/;: 00% 32% 21% 10% 22% - | 00% 3.6% 50% 35% 44% - | 00% 100% 85% 00% 7.4% - |00% 20% 104% 00% 73% - | 51%
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ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/8/2025 Ref Pt: N/A
Duration: 0000-2400 Page No: 1lof5
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time |U-Turn Left Thru Right App. P?ds/ U-Turn Left Thru Right App. P?ds/ U-Turn Left Thru Right App- P?ds/ Left Thru Right App- P?ds/ UeE i
Total Bikes Total Bikes Total Bikes Total Bikes Total
0:00| - 1 1 2 4 - - - 3 - 3 - - - 5 - 5 - - - 3 - 3 - 15 -
0:15) - - 1 1 2 - - - 3 - 3 - - - - - 0 1 - - 4 - 4 - 9 1
0:30| - - 1 2 3 - - - 1 - 1 - - 1 - - 1 - - 1 - - 1 - -
0:45) - 1 -~ 2 3 - -~ - 2 2 4 - -~ 1 - - 1 - - 1 2 -~ 3 -~ 11 -~
Hour Total - 2 3 7 12 - - - 9 2 11 - - 2 5 - 7 1 - 2 9 - 11 - 41 1
1:.00| - - - 1 1 - - - 3 - 3 - - - - - 0 - - 1 1 - 2 - 6 -
1:15 - - - 1 1 - - - - 1 1 - - - - - L] - - - - - 0 - 2 -
1:30 - - - 1 1 - - - 1 - 1 - - - 1 - 1 - - 1 - - 1 - 4 -
1:45 - 1 - 1 2 - - - 2 5 - - - 1 - 1 - - 1 - - 1 - 9 -
Hour Total - 1 - 4 5 - - - 7 3 10 - - - 2 - 2 - - 3 1 - 4 - 21 -
2:00( - - - 1 1 - - - 2 - 2 - - - - - 0 - - 2 6 - 8 - 11 -
2:15 - - 1 - 1 - - - - 1 1 - - - - - 0 - - - 1 - 1 - 3 -
2:30| - - - - 0 - - - - - 0 - - - 1 - 1 - - - 2 - 2 - 3 -
2:45 - 1 1 - 2 - - - - 1 1 - - - - - 0 - - - 1 - 1 - 4 -
Hour Total - 1 2 1 4 - - - 2 2 4 - - - 1 - 1 - - 2 10 - 12 - 21 -
3:00( - - - - 0 - - - 1 - 1 - - - - - 0 - - - - - 0 - 1 -
3:15| - - - 1 1 - - - 1 - 1 - - - 2 - 2 - - - 2 - 2 - 6 -
3:30 - 1 - - 1 - - - 2 - 2 - - 1 - - 1 - - 1 - - 1 - 5 -
3:45 - - - 1 1 - - - 6 - 6 - - - 1 - 1 - - 1 1 - 2 - 10 -
Hour Total - 1 - 2 3 - - - 10 - 10 - - 1 3 - 4 - - 2 3 - 5 - 22 -
4:00 - - - 1 1 - - - 1 - 1 - - - 1 - 1 - - - - - 0 - 3 -
4:15) - 2 - - 2 - - - 3 - 3 - - - - - 0 - - - 7 - 7 - 12 -
4:30 - 1 - 1 2 1 - - 3 - 3 - - 1 1 - 2 1 - 1 4 - 5 - 12 2
4:45 - - 1 - 1 - - - 5 1 6 - - - - 1 1 - - 1 6 - 7 - 15 -
Hour Total = 3 1 2 6 1 = = 12 1 13 = = 1 2 1 4 1 = 2 17 = 19 = 42 2
5:00 - 1 - 3 4 - - - 10 1 11 - - - 1 2 3 - - 4 6 - 10 - 28 -
5:15 - 5 - 8 13 - - - 8 4 12 - - - - 1 1 - - 5 6 1 12 - 38 -
5:30 - 4 - 4 8 - - - 11 7 18 1 - 1 2 2 5 - - 2 13 - 15 - 46 1
5:45 - 5 3 7 15 - - - 13 15 28 - - 1 7 3 11 - - 7 18 - 25 - 79 -
Hour Total - 15 3 22 40 - - - 42 27 69 1 - 2 10 8 20 - - 18 43 1 62 - 191 1
6:00 - 6 2 8 16 - - - 12 7 19 - - 1 3 3 - - 4 23 1 28 - 70 -
6:15 - 4 4 16 - - 1 20 12 33 2 - 1 5 - 6 - - 19 - 25 - 80 2
6:30 - 19 4 9 32 - - - 20 13 33 - - - 11 - 11 - - 10 14 4 28 - 104 -
6:45 - 7 9 9 25 - - 2 22 21 45 - - 4 3 14 - - 11 27 3 41 - 125 -
Hour Total - 36 19 34 89 - - 3 74 53 130 2 - 6 26 6 38 - - 31 83 8 122 - 379 2
7:00 - 14 2 8 24 - - - 22 28 50 - - 4 10 4 18 - - 12 29 4 45 - 137 -
7:15 - 18 14 13 45 - - 3 27 29 59 - - 8 18 5 31 1 - 15 42 11 68 - 203 1
7:30 - 27 23 20 70 1 - 6 42 30 78 - - 4 25 3 32 - - 19 50 11 80 - 260 1
7:45 - 23 33 18 74 - - 2 45 44 91 - - 3 37 6 46 - - 24 52 12 88 - 299 -
Hour Total - 82 72 59 213 1 - 11 136 131 278 - - 19 90 18 127 1 - 70 173 38 281 - 899 2
8:00 - 24 51 17 92 - - 4 33 27 64 1 - 11 42 6 59 - - 16 54 10 80 - 295 1
8:15 - 8 27 19 54 - - 4 37 15 56 - - 3 27 5 35 - - 21 35 6 62 - 207 -
8:30 - 13 20 19 52 - - 8 38 17 63 - - 3 16 6 25 - - 28 50 6 84 - 224 -
8:45 - 20 28 23 71 - - 43 24 71 - - 7 18 1 26 - - 25 38 2 65 - 233 -
Hour Total = 65 126 78 269 = = 20 151 83 254 1 = 24 103 18 145 = = 90 177 24 291 = 959
9:00 - 10 20 22 52 - - - 55 18 73 - - 6 18 8 32 2 - 27 38 6 71 - 228 2
9:15 - 18 18 20 56 - - 5 45 20 70 - - 15 24 5 a4 - - 18 35 7 60 - 230 -
9:30 - 28 15 22 65 - - 1 34 19 54 2 - 10 19 5 34 - - 37 50 7 94 1 247 3
9:45 - 28 18 20 66 - - 2 47 24 73 1 - 7 17 4 28 1 - 24 50 10 84 - 251 2
Hour Total = 84 71 84 239 = = 8 181 81 270 3 = 38 78 22 138 9 = 106 173 30 309 1 956 7
10:00 - 22 18 31 71 3 - 3 38 20 61 - - 6 12 3 21 - - 19 43 4 66 - 219 3
10:15 - 23 24 18 65 - - 1 38 14 53 - - 8 21 3 32 - - 30 40 8 78 1 228 1
10:30 - 17 17 32 66 1 - 3 28 9 40 - - 6 15 5 26 1 - 26 38 4 68 - 200 2
10:45 - 26 24 22 72 - - 10 32 21 63 - - 2 22 3 27 - - 20 38 7 65 - 227 -
Hour Total = 88 83 103 274 4 = 17 136 64 217 = = 22 70 14 106 1 = 95 159 23 277 1 874 6
11:00 - 26 27 27 80 2 - 48 24 76 - - 9 24 4 37 3 - 18 40 8 66 - 259 5
11:15 - 17 25 37 79 - - 6 51 24 81 1 - 10 26 6 42 1 - 31 52 14 97 1 299 3
11:30 - 21 27 27 75 - - 4 46 24 74 1 - 11 30 5 46 - - 21 48 11 80 - 275 1
11:45 - 25 18 21 64 1 - 2 32 32 66 1 - 9 19 3 31 1 - 38 43 9 90 2 251 5
Hour Total = 89 97 112 298 3 = 16 177 104 297 3 = 39 99 18 156 5] = 108 183 42 333 B 1084 14
12:00 - 17 11 34 62 1 - 5 43 16 64 - - 10 18 5 33 1 - 34 41 6 81 1 240 3
12:15 - 16 28 34 78 - - 4 51 23 78 - - 6 24 9 39 - - 31 39 7 77 2 272
12:30 - 19 9 27 55 1 - 4 54 23 81 1 - 8 25 6 39 2 - 33 61 8 102 - 277 4
12:45 - 14 26 32 72 3 - 6 43 24 73 3 - 8 21 7 36 - - 32 45 6 83 - 264 6
Hour Total = 66 74 127 267 5] = 19 191 86 296 4 = 32 88 27 147 B = 130 186 27 343 B 1053 15
13:00 - 23 19 29 71 2 - 5 58 22 85 1 - 4 18 6 28 2 - 31 a7 4 82 2 266 7
13:15 - 26 21 23 70 3 - 4 53 18 75 3 - 5 19 5 29 - - 32 44 8 84 - 258 6
13:30 - 9 21 16 46 3 - 4 57 25 86 1 - 11 17 3 31 1 - 29 63 10 102 - 265 5
13:45 - 25 22 17 64 2 - 6 51 30 87 2 - 8 22 4 34 - - 21 45 4 70 2 255 6
Hour Total = 83 83 85 251 10 = 19 219 95 333 7 = 28 76 18 122 B = 113 199 26 338 4 1044 24
ALLIANT ENGINEERING, INC.
733 S Marquette Ave #700, Minneapolis, MN 55402
Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/8/2025 Ref Pt: N/A
Duration: 0000-2400 Page No: 20f5

All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 Us 169 MN 210

Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time |U-Turn Left Thru Right App. P?dsl U-Turn Left Thru Right App. P?ds/ U-Turn Left Thru Right LT P?ds/ Left Thru Right LT Pe.zds/ UEE I
Total Bikes Total Bikes Total Bikes Total  Bikes Total
14:00 - 23 19 34 76 1 - - 49 32 81 2 - 7 18 9 34 3 - 28 46 6 80 3 271 9
14:15 - 18 17 29 64 1 - 2 74 23 99 1 - 5 22 5 32 - - 26 50 2 78 - 273 2
14:30 - 25 29 19 73 3 - 2 55 28 85 3 - 9 23 2 34 - - 32 66 2 100 - 292 6
14:45 - 24 10 30 64 - - 3 57 29 89 - - 6 31 6 43 - - 34 41 5 80 - 276 -




Hour Total = 90 75 112 277 5 = 7 235 112 354 6 = 27 94 22 143 3 = 120 203 15 338 Bl 1112 17
15:.00f - 27 25 34 86 - - 4 63 21 88 1 - 5 26 8 39 - - 26 68 7 101 - 314 1
15:15) - 28 32 31 91 1 - 5 57 34 9% 1 - 10 33 6 49 1 - 25 43 8 76 - 312 3
15:30| - 26 25 25 76 1 - 8 73 18 929 1 - 18 23 3 44 2 - 23 51 2 76 - 295 4
15:45) - 34 26 26 86 2 - 6 62 24 92 2 - 21 21 5 47 1 - 24 39 3 66 1 291 6
Hour Total = 115 108 116 339 4 = 23 255 97 375 5] = 54 103 22 179 4 = 98 201 20 319 i 1212 14
16:00| - 28 18 18 64 1 - 6 74 20 100 - - 9 23 6 38 2 - 34 53 10 97 1 299 4
16:15) - 33 32 18 83 3 - 3 60 26 89 1 - 5 20 9 34 - - 14 61 7 82 4 288 8
16:30| - 33 16 37 86 - - 12 60 12 84 2 - 4 26 16 46 - - 34 61 6 101 - 317 2
16:45) - 28 23 24 75 - - 7 60 25 92 1 - 6 19 10 35 1 - 27 46 9 82 - 284 2
Hour Total = 122 89 97 308 4 = 28 254 83 365 4 = 24 88 41 153 3 = 109 221 32 362 5 1188 16
17:.00| - 24 17 21 62 - - 8 51 30 89 1 - 7 27 6 40 1 - 21 46 4 71 1 262 3
17:15) - 30 28 16 74 - - 4 41 20 65 - - 10 16 1 27 1 - 27 44 7 78 1 244 2
17:30| - 20 17 23 60 - - 5 36 16 57 - - 3 23 4 30 - - 25 42 5 72 - 219 -
17:45) - 15 17 24 56 - - 3 41 24 68 - - 6 14 7 27 2 - 18 42 6 66 - 217 2
Hour Total = 89 79 84 252 = = 20 169 90 279 1 = 26 80 18 124 4 = 91 174 22 287 2 942 7
18:00( - 16 15 8 39 - - 3 46 22 71 - - 3 10 3 16 - - 17 35 5 57 - 183 -
18:15| - 12 11 17 40 - - 7 31 14 52 - - 5 6 3 14 2 - 14 31 3 48 - 154 2
18:30| - 12 12 15 39 - - 5 26 9 40 2 - 5 12 3 20 1 - 14 30 2 46 - 145 3
18:45) - 10 11 19 40 - - 5 24 16 45 - - 2 11 - 13 - - 15 30 7 52 - 150 -
Hour Total = 50 49 59 158 = = 20 127 61 208 2 = 15 39 9 63 B] = 60 126 17 203 = 632 5
19:00( - 7 12 20 39 - - 1 15 16 32 - - 2 12 3 17 - - 6 22 - 28 - 116 -
19:15| - 7 15 27 49 - - 2 17 18 37 3 - 2 5 2 9 - - 6 21 5 32 - 127 3
19:30| - 8 16 22 46 - - 3 19 27 49 2 - 2 10 - 12 - - 11 20 - 31 - 138 2
19:45) - 12 7 19 38 - - 2 18 14 34 1 - 4 6 5 15 - - 8 20 4 32 - 119 1
Hour Total = 34 50 88 172 = = 8 69 75 152 6 = 10 33 10 53 = = 31 83 9 123 = 500 6
20:00| - 9 3 24 36 - - 3 30 11 44 1 - 4 3 3 10 - - 12 17 1 30 2 120 3
20:15| - 6 12 21 39 - - 2 21 10 33 - - 1 4 - 5 1 - 8 23 4 35 1 112 2
20:30| - 1 7 20 28 - - 3 21 16 40 2 - 2 6 3 11 - - 5 11 1 17 - 96 2
20:45| - 9 4 15 28 - - 2 23 8 33 - - 4 10 3 17 1 - 7 19 1 27 - 105 1
Hour Total = 25 26 80 131 = = 10 95 45 150 Bl = 11 23 9 43 2 = 32 70 7 109 3 433 8
21:00| - 9 9 12 30 - - - 12 16 28 1 - 3 3 - 6 - - 9 17 3 29 - 93 1
21:15| - - 3 7 10 - - - 13 11 24 1 - 1 1 3 5 - - 6 14 4 24 - 63 1
21:30| - 6 2 6 14 - - 1 6 9 16 - - 1 2 1 a4 - - 6 11 2 19 - 53 -
21:45| - 4 4 4 12 1 - 3 8 4 15 - - 1 1 1 3 - - 4 18 - 22 - 52 1
Hour Total = 19 18 29 66 1 = 4 39 40 83 2 = 6 7 5 18 = = 25 60 9 94 = 261 B
22:00| - 4 - 5 9 - - - 12 2 14 - - 1 9 - 10 - - 1 13 1 15 - 48 -
22:15| - 5 2 4 11 - - 1 9 9 19 - - - 9 - 9 2 - 5 8 - 13 - 52 2
22:30| - 3 2 4 9 - - 3 12 7 22 - - 2 2 - 4 - - 4 6 1 11 - 46 -
22:45| - 3 3 2 8 - - 1 7 1 9 - - - 1 1 2 - - 1 5 1 7 1 26 1
Hour Total = 15 7 15 37 = = 5 40 19 64 = = 3 21 1 25 2 = 11 32 B 46 1 172 B
23:00| - 2 3 8 13 - - - 8 1 9 - - 1 1 - 2 - - 1 14 - 15 - 39 -
23:15| - - - 4 4 - - 1 9 1 11 - - 1 - - 1 - - 1 8 - 9 - 25 -
23:30| - - 1 6 7 - - - 6 2 8 - - - 1 - 1 - - 1 8 1 10 - 26 -
23:45| - 1 3 - 4 - - 1 8 - 9 - - - - 1 1 - - - 4 - 4 - 18 -
Grand Total - 1178 1142 1418 3738 38 - 240 2661 1358 4259 50 - 392 1143 288 1823 39 - 1352 2620 354 4326 27 14146 154
% of App. 0.0% 31.5% 30.6% 37.9% 0.0% 56% 62.5% 31.9% 0.0% 21.5% 62.7% 15.8% 0.0% 31.3% 60.6% 8.2%
% of Total 0.0% 83% 81% 10.0% 26.4% 24.7%| 00% 1.7% 18.8% 9.6% 30.1% 32.5%| 0.0% 2.8% 81% 2.0% 12.9% 253%| 0.0% 9.6% 18.5% 2.5% 30.6% 17.5%
Cars Total - 1145 1108 1351 3604 37 - 233 2411 1337 3981 45 - 373 109 279 1748 38 - 1288 2383 349 4020 27 13353 147
EAEi;\S/::\w[Jefnt 0.0% 97.2% 97.0% 95.3% 96.4% 25.2% | 0.0% 97.1% 90.6% 98.5% 93.5% 30.6% | 0.0% 95.2% 95.9% 96.9% 95.9% 25.9%| 0.0% 95.3% 91.0% 98.6% 92.9% 18.4% | 94.4%
Trucks Total - 33 34 67 134 1 - 7 250 21 278 5 - 19 47 9 75 1 - 64 237 5 306 - 793 7
Trucks % of 00% 2.8% 3.0% 47% 3.6% 143%| 00% 29% 9.4% 15% 6.5% 714%| 0.0% 4.8% 41% 3.1% 41% 143%| 0.0% 4.7% 9.0% 1.4% 7.1% 0.0% 5.6%

Movement




ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/8/2025 Ref Pt: N/A
Duration: 0000-2400 Page No: 30f5
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time Left Thru Right App. P?ds/ U-Turn Left Thru Right App. P?ds/ U-Turn Left Thru ’ U Thru Right ’ UeE o
Total Bikes Total Bikes Total
7:30| - 27 23 20 70 1 - 6 42 30 78 - - 4 25 3 32 - - 19 50 11 80 - 260 1
7:45) - 23 33 18 74 - - 2 45 44 91 - - 3 37 6 46 - - 24 52 12 88 - 299 -
8:00( - 24 51 17 92 - - 4 33 27 64 1 - 11 42 6 59 - - 16 54 10 80 - 295 1
8:15 - 8 27 19 54 - -- 4 37 15 56 - - 3 27 5 35 - - 21 35 6 62 - 207 -
Hour Total -~ 82 134 74 290 1 -~ 16 157 116 289 1 -~ 21 131 20 172 - -~ 80 191 39 310 -~ 1061 2
% of App. 0.0% 28.3% 46.2% 25.5% 0.0% 55% 54.3% 40.1% 0.0% 12.2% 76.2% 11.6% 0.0% 25.8% 61.6% 12.6%
% of Total 0.0% 7.7% 12.6% 7.0% 27.3% 50.0%| 0.0% 1.5% 14.8% 10.9% 27.2% 50.0%| 0.0% 2.0% 12.3% 1.9% 16.2% 0.0% | 0.0% 7.5% 18.0% 3.7% 29.2% 0.0%
Cars Total - 81 128 68 277 1 - 16 137 113 266 1 - 20 115 20 155 - - 78 177 39 294 - 992 2
(’\::;‘S’:;ant 0.0% 98.8% 955% 91.9% 955% 50.0%( 0.0% 100% 87.3% 97.4% 92.0% 50.0%| 0.0% 95.2% 87.8% 100% 90.1% 0.0% | 0.0% 97.5% 92.7% 100% 94.8% 0.0% | 93.5%
Trucks Total - 1 6 6 13 - - - 20 3 23 - - 1 16 - 17 - - 2 14 - 16 - 69 -
Iﬂ'zsz:/;: 00% 12% 45% 81% 45% - | 00% 00% 127% 26% 80% - | 00% 48% 122% 00% 99% - |00% 25% 73% 00% 52% - | 65%
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ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/8/2025 Ref Pt: N/A
Duration: 0000-2400 Page No: 40f5
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time |U-Turn Left Thru Right App. U-Turn Left Thru Right App. P?ds/ Left  Thru ’ U Thru Right UeE o
Total Total Bikes Total
11:00| - 26 27 27 80 2 - 4 48 24 76 - - 9 24 4 37 3 - 18 40 8 66 - 259 5
11:15| - 17 25 37 79 - - 6 51 24 81 1 - 10 26 6 42 1 - 31 52 14 97 1 299 3
11:30| - 21 27 27 75 - - 4 46 24 74 1 - 11 30 5 46 - - 21 48 11 80 - 275 1
11:45 - 25 18 21 64 1 -- 2 32 32 66 1 - 9 19 3 31 1 - 38 43 9 90 2 251 5
Hour Total -~ 89 97 112 298 3 -~ 16 177 104 297 3 -~ 39 99 18 156 5 -~ 108 183 42 333 3 1084 14
% of App. 0.0% 29.9% 32.6% 37.6% 0.0% 5.4% 59.6% 35.0% 0.0% 25.0% 63.5% 11.5% 0.0% 32.4% 55.0% 12.6%
% of Total 0.0% 82% 89% 103% 27.5% 21.4%| 0.0% 1.5% 16.3% 9.6% 27.4% 21.4%| 0.0% 3.6% 9.1% 17% 14.4% 357%| 0.0% 10.0% 16.9% 3.9% 30.7% 21.4%
Cars Total - 85 96 106 287 3 - 14 157 101 272 3 - 37 96 18 151 5 - 103 167 41 311 3 1021 14
(’\::;‘S’:;ant 0.0% 95.5% 99.0% 94.6% 96.3% 21.4%| 0.0% 87.5% 88.7% 97.1% 91.6% 21.4%| 0.0% 94.9% 97.0% 100% 96.8% 35.7%| 0.0% 95.4% 91.3% 97.6% 93.4% 21.4%| 94.2%
Trucks Total - 4 1 6 11 - - 2 20 3 25 - - 2 3 - 5 - - 5 16 1 22 - 63 -
Iﬂ'zsz:/;: 00% 45% 10% 54% 37% - | 00% 125% 11.3% 29% 84% - | 00% 51% 3.0% 00% 32% - |00% 46% 87% 24% 66% - | 58%
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ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/8/2025 Ref Pt: N/A
Duration: 0000-2400 Page No: 50f5

All Vehicles (Cars & Trucks) Printed

Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
b b 3 3 Total i
Start Time |U-Turn Thru Right A, Thru  Right Ap. P?ds/ U Thru  Right ota o
Total Total Bikes Total
15:00| - 27 25 34 86 - - 4 63 21 88 1 - 5 26 8 39 - - 26 68 7 101 - 314 1
15:15| - 28 32 31 91 1 - 5 57 34 96 1 - 10 33 6 49 1 - 25 43 8 76 - 312 3
15:30| - 26 25 25 76 1 - 8 73 18 99 1 - 18 23 3 44 2 - 23 51 2 76 - 295 4
15:45 - 34 26 26 86 2 -- 6 62 24 92 2 - 21 21 5 a7 1 - 24 39 3 66 1 291 6
Hour Total = 115 108 116 339 4 = 23 255 97 375 5] -~ 54 103 22 179 4 -~ 98 201 20 319 1 1212 14
% of App. 0.0% 33.9% 31.9% 34.2% 0.0% 6.1% 68.0% 25.9% 0.0% 30.2% 57.5% 12.3% 0.0% 30.7% 63.0% 6.3%
% of Total 0.0% 9.5% 89% 9.6% 28.0% 28.6%| 0.0% 1.9% 21.0% 8.0% 30.9% 357%| 0.0% 4.5% 85% 1.8% 14.8% 28.6%| 0.0% 8.1% 16.6% 17% 263% 7.1%
Cars Total - 111 98 113 322 3 - 23 238 97 358 5 - 49 94 22 165 4 - 91 183 20 294 1 1139 13
Cars % of
h/?;\sl:m[:!nt 0.0% 96.5% 90.7% 97.4% 95.0% 23.1%| 0.0% 100% 93.3% 100% 95.5% 38.5%| 0.0% 90.7% 91.3% 100% 92.2% 30.8%| 0.0% 92.9% 91.0% 100% 92.2% 7.7% | 94.0%
Trucks Total - 4 10 3 17 1 - - 17 - 17 - - 5 9 - 14 - - 7 18 - 25 - 73 1
"I\'/rlucks % th 0.0% 3.5% 9.3% 26% 5.0% 100.0%| 0.0% 0.0% 6.7% 0.0% 45% 0.0% | 0.0% 93% 87% 00% 7.8% 0.0% | 00% 7.1% 9.0% 00% 7.8% 0.0% 6.0%
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ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/9/2025 Ref Pt: N/A
Duration: 0600-1900 Page No: lof4
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time |U-Turn Left Thru Right App. P?ds/ Left Thru Right App. Left Thru Right App- P?ds/ Left Thru Right App- ot i
Total Bikes Total Total Bikes Total Total
6:00( - - 2 1 3 - - 6 28 1 35 - - 4 1 8 13 - - - 7 10 17 - 68 -
6:15| - 1 2 2 5 - - 7 27 2 36 - - 6 3 5 14 - - 3 14 8 25 - 80 -
6:30| - - 9 6 15 - - 6 25 6 37 - - 10 5 9 24 - - - 23 12 35 - 111 -
6:45 - 2 7 4 13 - - 15 36 1 52 - - 14 5 18 37 - - 2 25 17 44 1 146 1
Hour Total - B) 20 13 36 - - 34 116 10 160 - - 34 14 40 88 - - 5 69 47 121 1 405 1
7:00 - 5 6 2 13 - - 19 26 4 49 - - 10 13 18 41 - - 2 11 27 40 - 143 -
7:15| - 3 18 4 25 - - 17 38 15 70 - - 18 14 21 53 - - 2 20 36 58 - 206 -
7:30| - 5 26 4 35 - - 22 50 10 82 - - 42 27 24 93 - - 4 39 27 70 1 280 1
7:45 - 8 27 9 44 - - 27 56 7 90 - - 20 38 17 75 - - 1 51 40 92 - 301 -
Hour Total - 21 77 19 117 - - 85 170 36 291 - - 90 92 80 262 - - 9 121 130 260 1 930 1
8:00| - 6 40 1 47 1 - 22 53 13 88 - - 28 40 22 920 2 - 3 28 42 73 1 298 4
8:15 - 7 27 5 39 1 - 18 46 8 72 - - 25 17 31 73 - - 7 46 15 68 1 252 2
8:30 - 5 17 5 27 - - 23 39 10 72 2 - 16 17 14 a7 - - 4 35 11 50 2 196 4
8:45) - 11 22 6 39 - -~ 24 48 8 80 - -~ 21 15 36 72 - — 4 47 20 71 1 262 1
Hour Total - 29 106 17 152 2 - 87 186 39 312 2 - 90 89 103 282 2 - 18 156 88 262 5 1008 11
9:00| - 3 22 4 29 - - 26 41 9 76 - - 10 21 33 64 - - 3 51 23 77 1 246 1
9:15| - 3 15 2 20 1 - 17 48 8 73 - - 20 16 32 68 1 - 5 43 23 71 2 232 4
9:30| - 11 25 10 46 - - 30 48 [3 84 - - 21 20 27 68 - - 4 40 22 66 2 264 2
9:45) - 7 19 3 29 1 -~ 27 60 4 91 - -~ 18 22 32 72 - — 8 36 18 62 1 254 2
Hour Total - 24 81 19 124 2 - 100 197 27 324 - - 69 79 124 272 1 - 20 170 86 276 6 996 9
10:00| - 6 22 6 34 - - 39 45 5 89 - - 30 20 43 93 - - 3 42 25 70 - 286 -
10:15| - 4 20 6 30 - - 49 63 9 121 - - 18 21 34 73 - - 5 43 17 65 - 289 -
10:30 - 7 15 5 27 2 - 25 46 7 78 - - 10 20 31 61 - - 2 70 22 94 - 260 2
10:45 - 11 22 5 38 3 - 32 54 9 95 - - 17 14 43 74 3 - 5 50 36 91 1 298 7
Hour Total - 28 79 22 129 5 - 145 208 30 383 - - 75 75 151 301 3 - 15 205 100 320 1 1133 9
11:00 - 7 24 5 36 - - 19 42 12 73 - - 19 27 35 81 - - 2 61 19 82 2 272 2
11:15 - 9 24 6 39 2 - 35 73 9 117 - - 18 19 46 83 1 - 4 46 20 70 2 309 5
11:30 - 6 19 5 30 - - 28 45 2 75 2 - 24 21 39 84 - - 4 53 24 81 3 270 5
11:45 - 5 24 7 36 2 - 39 59 7 105 - - 25 25 37 87 1 - 2 60 24 86 1 314 4
Hour Total = 27 91 23 141 4 = 121 219 30 370 2 = 86 92 157 335 2 = 12 220 87 319 8 1165 16
12:00 - 5 19 13 37 - - 32 67 5 104 3 - 30 26 44 100 - - 5 51 18 74 - 315 3
12:15 - 6 27 8 41 1 - 34 65 9 108 - - 36 19 41 96 3 - 3 48 26 77 - 322 4
12:30 - 8 27 5 40 1 - 39 50 7 96 1 - 22 24 46 92 1 - 5 50 30 85 4 313 7
12:45 - 9 31 7 a7 4 - 35 40 4 79 3 - 26 27 36 89 3 - 9 52 23 84 9 299 19
Hour Total - 28 104 33 165 6 - 140 222 25 387 7 - 114 96 167 377 7 - 22 201 97 320 13 1249 33
13:00 - 12 30 7 49 2 - 44 39 10 93 1 - 22 29 37 88 - - 9 58 18 85 - 315
13:15 - 10 34 5 49 2 - 39 51 6 96 1 - 23 30 44 97 1 - 7 56 23 86 5 328 9
13:30 - 7 20 12 39 3 - 34 64 4 102 - - 13 37 37 87 - - 2 58 27 87 - 315
13:45 - 4 18 3 25 1 - 35 67 9 111 2 - 16 27 31 74 4 - 8 49 33 90 2 300 9
Hour Total - B2 102 27 162 8 - 152 221 29 402 4 - 74 123 149 346 5 - 26 221 101 348 7 1258 24
14:00 - 5 28 5 38 - - 38 55 4 97 2 - 25 18 33 76 2 - 5 69 21 95 9 306 13
14:15 - 3 32 7 42 - - 26 55 8 89 1 - 16 26 36 78 4 - 5 59 16 80 4 289 9
14:30 - 10 29 11 50 - - 31 62 7 100 - - 23 15 46 84 4 - 5 48 32 85 2 319 6
14:45 - 5 17 4 26 - - 33 53 6 92 3 - 28 19 28 75 2 - 2 51 31 84 2 277 7
Hour Total = 23 106 27 156 = = 128 225 25 378 6 = 92 78 143 313 12 = 17 227 100 344 17 1191 35
15:00 - 5 18 5 28 4 - 32 68 7 107 - - 35 25 32 92 - - 6 50 28 84 7 311 11
15:15 - 14 42 3 59 2 - 32 46 6 84 1 - 32 46 41 119 1 - 5 55 33 93 3 355
15:30 - 15 38 6 59 - - 33 55 7 95 - - 28 26 34 88 1 - 6 76 33 115 4 357 5
15:45 - 7 33 4 44 3 - 30 71 7 108 1 - 31 18 34 83 1 - 7 68 27 102 2 337 7
Hour Total = 41 131 18 190 9 = 127 240 27 394 2 = 126 115 141 382 9 = 24 249 121 394 16 1360 30
16:00 - 13 25 6 a4 3 - 23 64 9 96 1 - 27 28 43 98 1 - 3 60 27 920 1 328 6
16:15 - 4 30 6 40 2 - 25 62 6 93 - - 36 29 43 108 1 - 7 44 27 78 - 319 3
16:30 - 6 33 8 a7 - - 29 60 3 92 - - 29 17 38 84 1 - 5 73 46 124 1 347 2
16:45 - 12 19 9 40 - - 27 56 11 94 1 - 21 28 41 90 2 - 5 55 31 91 1 315 4
Hour Total = 35 107 29 171 5] = 104 242 29 375 2 = 113 102 165 380 5] = 20 232 131 383 Bl 1309 15
17:00 - 6 28 8 42 - - 32 56 5 93 - - 22 28 25 75 - - - 67 27 94 1 304 1
17:15 - 4 13 4 21 1 - 32 38 10 80 1 - 21 22 35 78 - - 7 49 26 82 1 261 3
17:30 - 2 19 2 23 - - 30 55 8 93 - - 16 21 43 80 1 - 4 46 32 82 - 278 1
17:45 - 6 13 3 22 2 - 22 46 2 70 2 - 24 18 29 71 - - 5 56 28 89 1 252 5
Hour Total = 18 73 17 108 3 = 116 195 25 336 3 = 83 89 132 304 1 = 16 218 113 347 B 1095 10
18:00 - 7 12 2 21 2 - 12 53 1 66 - - 28 16 29 73 2 - 7 39 11 57 7 217 11
18:15 - 5 14 7 26 - - 19 48 3 70 - - 17 16 36 69 - - 3 40 17 60 1 225 1
18:30 - 5 12 3 20 - - 13 49 4 66 - - 12 9 37 58 - - 5 49 19 73 - 217 -
18:45 - 3 7 3 13 2 - 11 31 2 44 - - 20 20 30 70 1 - 4 27 23 54 - 181 3
Hour Total = 20 45 15 80 4 = 55 181 10 246 = -~ 77 61 132 270 3 = 19 155 70 244 8 840 15
Grand Total -- 330 1122 279 1731 48 -- 1394 2622 342 4358 28 - 1123 1105 1684 3912 44 - 223 2444 1271 3938 89 13939 209
% of App. 0.0% 19.1% 64.8% 16.1% 0.0% 32.0% 60.2% 7.8% 0.0% 28.7% 28.2% 43.0% 0.0% 5.7% 62.1% 32.3%
% of Total 0.0% 24% 8.0% 2.0% 12.4% 23.0%| 0.0% 10.0% 18.8% 2.5% 31.3% 13.4%| 0.0% 8.1% 7.9% 12.1% 28.1% 21.1%| 0.0% 1.6% 17.5% 9.1% 28.3% 42.6%
Cars Total - 314 1084 272 1670 47 - 1344 2470 333 4147 28 - 1103 1072 1655 3830 43 - 213 2311 1253 3777 84 13424 202
9
CMa;e/:;fm 0.0% 95.2% 96.6% 97.5% 96.5% 23.3%| 0.0% 96.4% 94.2% 97.4% 95.2% 13.9%| 0.0% 98.2% 97.0% 98.3% 97.9% 21.3%| 0.0% 95.5% 94.6% 98.6% 95.9% 41.6%| 96.3%
Trucks Total - 16 38 7 61 1 - 50 152 9 211 - - 20 33 29 82 1 - 10 133 18 161 5 515 7
Egsisr;lﬁrf 0.0% 4.8% 34% 25% 3.5% 143%| 0.0% 3.6% 58% 26% 4.8% 0.0% | 0.0% 18% 3.0% 17% 21% 143%| 0.0% 45% 54% 14% 4.1% 71.4%| 3.7%




ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/9/2025 Ref Pt: N/A
Duration: 0600-1900 Page No: 20f4
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time |U-Turn Left Thru Right App. Left Thru Right ’ Left Thru Right ’ U Thru Right App- P?ds/ UeE o
Total Total Bikes Total
7:30| - 5 26 4 35 - - 22 50 10 82 - - 42 27 24 93 - - 4 39 27 70 1 280 1
7:45) - 8 27 9 44 - - 27 56 7 920 - - 20 38 17 75 - - 1 51 40 92 - 301 -
8:00( - 6 40 1 47 1 - 22 53 13 88 - - 28 40 22 920 2 - 3 28 42 73 1 298 4
8:15 - 7 27 5 39 1 -- 18 46 8 72 - - 25 17 31 73 - - 7 46 15 68 1 252
Hour Total -~ 26 120 19 165 2 -~ 89 205 38 332 - -~ 115 122 94 331 2 -~ 15 164 124 303 3 1131 7
% of App. 0.0% 15.8% 72.7% 11.5% 0.0% 26.8% 61.7% 11.4% 0.0% 34.7% 36.9% 28.4% 0.0% 50% 54.1% 40.9%
% of Total 0.0% 2.3% 10.6% 1.7% 14.6% 28.6%| 0.0% 7.9% 18.1% 3.4% 29.4% 0.0% | 0.0% 10.2% 10.8% 83% 29.3% 28.6%| 0.0% 1.3% 14.5% 11.0% 26.8% 42.9%
Cars Total - 24 107 19 150 2 - 87 186 38 311 - - 111 115 93 319 2 - 15 151 120 286 2 1066 6
(’i:;‘sl:;[;fm 0.0% 92.3% 89.2% 100% 90.9% 33.3%| 0.0% 97.8% 90.7% 100% 93.7% 0.0% | 0.0% 96.5% 94.3% 98.9% 96.4% 33.3%| 0.0% 100% 92.1% 96.8% 94.4% 33.3%| 94.3%
Trucks Total - 2 13 - 15 - - 2 19 - 21 - - 4 7 1 12 - - - 13 4 17 1 65 1
Uzs:\:ﬁ:’:‘ 0.0% 7.7% 108% 0.0% 9.1% 0.0% [ 0.0% 22% 93% 00% 63% 00% | 00% 35% 57% 11% 3.6% 00% | 00% 00% 79% 32% 5.6% 100.0%f 5.7%
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ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/9/2025 Ref Pt: N/A
Duration: 0600-1900 Page No: 3of4
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound
Start Time |U-Turn Left Thru Right App. Thru Right App. P?ds/ ’ P?ds/ Thru Right P?ds/
Total Total Bikes Bikes Bikes
11:45| - 5 24 7 36 2 - 39 59 7 105 - - 25 25 37 87 1 - 2 60 24 86 1 314 4
12:00| - 5 19 13 37 - - 32 67 5 104 3 - 30 26 44 100 - - 5 51 18 74 - 315 3
12:15| - 6 27 8 41 1 - 34 65 9 108 - - 36 19 41 96 3 - 3 48 26 77 - 322 4
12:30 - 8 27 5 40 1 -- 39 50 7 96 1 - 22 24 46 92 1 - 5 50 30 85 4 313 7
Hour Total -~ 24 97 33 154 4 -~ 144 241 28 413 4 -~ 113 94 168 375 5 -~ 15 209 98 322 5 1264 18
% of App. 0.0% 15.6% 63.0% 21.4% 0.0% 34.9% 584% 6.8% 0.0% 30.1% 25.1% 44.8% 0.0% 4.7% 64.9% 30.4%
% of Total 0.0% 1.9% 7.7% 2.6% 12.2% 22.2%| 0.0% 11.4% 19.1% 2.2% 32.7% 22.2%| 0.0% 8.9% 7.4% 13.3% 29.7% 27.8%| 0.0% 1.2% 16.5% 7.8% 25.5% 27.8%
Cars Total - 23 94 33 150 4 - 137 224 28 389 4 - 111 94 166 371 5 - 13 200 97 310 5 1220 18
(’\::;‘S’:;ant 0.0% 95.8% 96.9% 100% 97.4% 22.2%| 0.0% 95.1% 92.9% 100% 94.2% 22.2%| 0.0% 98.2% 100% 98.8% 98.9% 27.8%| 0.0% 86.7% 95.7% 99.0% 96.3% 27.8%| 96.5%
Trucks Total [ - 1 3 - 4 - - 7 17 - 24 - - 2 - 2 4 - - 2 9 1 12 - a4 -
Uzsl;;t:: 0.0% 42% 3.1% 0.0% 2.6% . 0.0% 49% 7.1% 0.0% 5.8% - 0.0% 18% 0.0% 12% 1.1% - 0.0% 133% 43% 1.0% 3.7% - 3.5%
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ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/9/2025 Ref Pt: N/A
Duration: 0600-1900 Page No: 40f4

All Vehicles (Cars & Trucks) Printed

Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
b b 3 Total i
Start Time Left Thru Right A, P?ds/ Left Thru Right Ap. P?ds/ Left U Thru  Right ota o
Total Bikes Total Bikes Total
15:15| - 14 42 3 59 2 - 32 46 6 84 1 - 32 46 41 119 1 - 5 55 33 93 3 355 7
15:30| - 15 38 6 59 - - 33 55 7 95 - - 28 26 34 88 1 - 6 76 33 115 4 357 5
15:45| - 7 33 4 44 3 - 30 71 7 108 1 - 31 18 34 83 1 - 7 68 27 102 2 337 7
16:00 - 13 25 6 44 3 -- 23 64 9 96 1 - 27 28 43 98 1 - 3 60 27 90 1 328 6
Hour Total = 49 138 19 206 8 = 118 236 29 383 Bl = 118 118 152 388 4 -~ 21 259 120 400 10 1377 25
% of App. 0.0% 23.8% 67.0% 9.2% 0.0% 30.8% 61.6% 7.6% 0.0% 30.4% 30.4% 39.2% 0.0% 53% 64.8% 30.0%
% of Total 0.0% 3.6% 10.0% 1.4% 15.0% 32.0%| 0.0% 8.6% 17.1% 2.1% 27.8% 12.0%| 0.0% 8.6% 86% 11.0% 28.2% 16.0%| 0.0% 1.5% 18.8% 8.7% 29.0% 40.0%
Cars Total - 43 131 18 192 8 - 116 222 28 366 3 - 114 113 152 379 4 - 20 245 120 385 10 1322 25
Cars % of
h/?;\sl:m[:!nt 0.0% 87.8% 94.9% 94.7% 93.2% 32.0%| 0.0% 98.3% 94.1% 96.6% 95.6% 12.0%| 0.0% 96.6% 95.8% 100% 97.7% 16.0%| 0.0% 95.2% 94.6% 100% 96.3% 40.0%| 96.0%
Trucks Total - 6 7 1 14 - - 2 14 1 17 - - 4 5 - 9 - - 1 14 - 15 - 55 -
IA"‘CkS % "tf 00% 122% 51% 53% 68% - | 00% 17% 59% 3.4% 44% - | 00% 3.4% 42% 00% 23% - |00% 48% 54% 00% 38% - | 40%
ovement
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ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/11/2025 Ref Pt: N/A
Duration: 0600-1900 Page No: lof4
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time |U-Turn Left Thru Right App. P?ds/ Left Thru Right App. P?ds/ Left Thru Right App- P?ds/ Left Thru Right App- P?ds/ ot i
Total Bikes Total Bikes Total Bikes Total Bikes Total
6:00( - - 1 1 2 - - 2 2 - 4 - - 1 - 3 4 - - 1 2 3 6 - 16 -
6:15| - - 1 - 1 - - 4 8 - 12 - - 4 - 1 5 - - - 6 3 9 1 27 1
6:30| - - 8 1 9 1 - 7 4 - 11 - - 2 1 2 5 - - - 5 4 9 - 34 1
6:45) - - 4 1 5 - -~ 5 5 11 - -~ 6 3 6 15 - - -~ 5 6 11 1 42 1
Hour Total - - 14 3 17 1 - 18 19 1 38 - - 13 4 12 29 - - 1 18 16 35 2 119 3
7:00( - 1 4 1 6 - - 7 9 - 16 - - 8 6 2 16 - - - 9 4 13 - 51 -
7:15 - - 4 - 4 - - 11 1 19 1 - 5 5 8 18 - - 1 9 5 15 1 56 2
7:30| - 4 7 3 14 - - 19 15 2 36 - - 7 2 7 16 - - 1 23 16 40 - 106 -
7:45] - 3 8 3 14 - -~ 23 23 3 49 - -~ 13 6 8 27 - — 2 19 24 45 1 135 1
Hour Total - 8 23 7 38 - - 60 54 6 120 1 - B8 19 25 77 - - 4 60 49 113 2 348 3
8:00| - 2 7 1 10 - - 18 30 2 50 1 - 14 4 10 28 - - 1 23 23 47 - 135 1
8:15 - 1 7 - 8 - - 19 24 2 45 1 - 11 2 14 27 - - 1 11 12 24 1 104 2
8:30| - 6 13 5 24 - - 24 22 - 46 - - 13 5 11 29 - - 1 15 21 37 - 136 -
8:45) - 4 13 2 19 - -~ 27 35 2 64 - -~ 20 13 12 45 4 — 3 29 34 66 4 194 8
Hour Total - 13 40 8 61 - - 88 111 6 205 2 - 58 24 47 129 4 - 6 78 90 174 5 569 11
9:00 - - 10 4 14 - - 24 25 3 52 - - 5 9 19 33 - - 1 31 19 51 1 150 1
9:15| - 3 22 1 26 - - 43 24 4 71 - - 14 11 13 38 - - 2 31 20 53 1 188 1
9:30| - 4 15 1 20 1 - 57 29 2 88 - - 21 9 22 52 - - 1 40 18 59 - 219 1
9:45) - 1 19 2 22 - -~ 58 37 6 101 - -~ 23 25 17 65 - — 8 37 34 79 - 267 -~
Hour Total - 8 66 8 82 1 - 182 115 15 312 - - 63 54 71 188 - - 12 139 91 242 2 824 3
10:00| - 3 26 3 32 - - 53 42 14 109 [3 - 29 16 11 56 - - 4 57 34 95 2 292 8
10:15| - 9 29 4 42 - - 49 51 8 108 2 - 39 11 31 81 - - 1 39 43 83 2 314 4
10:30 - 4 23 2 29 - - 46 47 4 97 - - 26 13 19 58 - - 1 48 29 78 - 262 -
10:45 - 5 23 5 33 2 - 33 41 4 78 - - 36 17 25 78 - - 3 41 26 70 3 259 5
Hour Total = 21 101 14 136 2 = 181 181 30 392 8 = 130 57 86 273 = = 9 185 132 326 7 1127 17
11:00 - 13 18 6 37 - 61 44 8 113 2 - 22 14 33 69 - - 3 75 26 104 - 323 3
11:15 - 7 23 3 33 - - 34 55 7 96 2 - 14 14 24 52 2 - 7 66 21 94 1 275 5
11:30 - 3 12 2 17 - - 57 54 7 118 - - 28 9 27 64 - - 4 47 45 96 - 295 -
11:45 - 7 26 3 36 - - 37 61 5 103 - - 37 25 37 99 - - 2 50 31 83 - 321 -
Hour Total = 30 79 14 123 1 = 189 214 27 430 4 = 101 62 121 284 2 = 16 238 123 377 1 1214 8
12:00 - 4 13 3 20 - - 46 63 3 112 - - 23 25 22 70 - - 5 56 34 95 1 297 1
12:15 - 7 16 2 25 1 - 53 54 7 114 - - 21 13 28 62 - - 4 66 34 104 - 305 1
12:30 - 10 21 9 40 - - 46 62 7 115 2 - 22 14 19 55 - - 3 68 32 103 - 313 2
12:45 - 4 15 3 22 - - 64 53 8 125 - - 21 26 28 75 - - 12 68 30 110 - 332 -
Hour Total = 25 65 17 107 1 = 209 232 25 466 2 = 87 78 97 262 = = 24 258 130 412 1 1247 4
13:00 - 6 18 3 27 1 - 38 49 4 91 - - 23 18 39 80 4 - 4 81 31 116 1 314 6
13:15 - 3 10 4 17 1 - 37 54 8 99 - - 32 12 26 70 - - 5 56 33 94 - 280 1
13:30 - 4 11 1 16 - - 48 49 2 99 - - 22 11 30 63 - - 1 28 23 52 - 230 -
13:45 - 6 17 5 28 - - 42 63 4 109 - - 17 14 23 54 3 - 2 52 22 76 - 267 3
Hour Total = 19 56 13 88 2 = 165 215 18 398 = = 94 55 118 267 7 = 12 217 109 338 1 1091 10
14:00 - 5 20 2 27 - - 64 50 4 118 - - 9 12 21 42 - - 1 45 18 64 - 251 -
14:15 - 1 13 5 19 - - 53 42 6 101 - - 11 17 17 45 - - 2 37 24 63 - 228 -
14:30 - 6 15 3 24 - - 44 46 3 93 - - 17 10 21 48 - - 5 46 26 77 - 242 -
14:45 - 3 14 5 22 2 - 27 47 5 79 2 - 20 9 24 53 - - 1 43 26 70 4 224 8
Hour Total = 15 62 15 92 2 = 188 185 18 391 2 = 57 48 83 188 = = 9 171 94 274 4 945 8
15:00 - 6 11 1 18 - - 36 37 3 76 1 - 22 16 34 72 - - 3 43 28 74 - 240 1
15:15 - 7 15 3 25 - - 37 40 5 82 - - 27 15 23 65 1 - 3 31 13 a7 1 219 2
15:30 - 3 17 3 23 - - 30 53 2 85 1 - 21 9 18 48 - - 1 47 10 58 1 214 2
15:45 - 2 17 3 22 - - 27 45 4 76 - - 14 9 27 50 - - 1 44 20 65 1 213 1
Hour Total = 18 60 10 88 = = 130 175 14 319 2 = 84 49 102 235 1 = 8 165 71 244 Bl 886 6
16:00 - 4 17 1 22 1 - 28 39 7 74 1 - 18 17 23 58 - - 8 35 21 64 2 218 4
16:15 - 2 9 3 14 - - 26 38 3 67 - - 15 21 26 62 - - 2 31 22 55 - 198 -
16:30 - 3 7 - 10 - - 30 35 6 71 - - 15 8 28 51 - - 2 32 22 56 - 188 -
16:45 - 5 10 - 15 2 - 21 39 1 61 - - 8 5 24 37 1 - - 42 14 56 2 169 5
Hour Total = 14 43 4 61 B = 105 151 17 273 1 = 56 51 101 208 1 = 12 140 79 231 4 773 9
17:00 - 3 14 1 18 - - 16 36 8 60 1 - 17 10 23 50 - - 5 56 26 87 2 215 3
17:15 - 2 4 1 7 1 - 30 36 5 71 - - 12 12 24 48 1 - 1 46 15 62 1 188 3
17:30 - 6 10 2 18 1 - 29 42 1 72 - - 13 10 17 40 - - 3 28 17 48 - 178 1
17:45 - 2 7 3 12 - - 37 34 3 74 - - 19 12 16 a7 - - 8 31 12 51 - 184 -
Hour Total = 13 35 7 55 2 = 112 148 17 277 1 = 61 44 80 185 1 = 17 161 70 248 B 765 7
18:00 - - 13 1 14 - - 21 30 4 55 - - 13 9 16 38 2 - 2 29 10 41 - 148 2
18:15 - 5 13 2 20 - - 28 32 5 65 - - 11 9 17 37 - - - 18 16 34 - 156 -
18:30 - 2 5 5 12 - - 24 32 7 63 - - 7 8 15 30 - - 2 26 15 43 - 148 -
18:45 - 2 13 3 18 - - 22 33 2 57 - - 8 9 11 28 - - 2 38 10 50 - 153 -
Hour Total = 9 44 11 64 -~ = 95 127 18 240 = -~ 39 35 59 133 2 = 6 111 51 168 = 605 2
Grand Total -- 193 688 131 1012 15 -- 1722 1927 212 3861 23 - 876 580 1002 2458 18 - 136 1941 1105 3182 35 10513 91
% of App. 0.0% 19.1% 68.0% 12.9% 0.0% 44.6% 49.9% 5.5% 0.0% 35.6% 23.6% 40.8% 0.0% 43% 61.0% 34.7%
% of Total 0.0% 18% 65% 12% 9.6% 16.5%| 0.0% 16.4% 183% 2.0% 36.7% 253%| 0.0% 83% 55% 9.5% 23.4% 19.8%| 0.0% 1.3% 18.5% 10.5% 30.3% 38.5%
Cars Total - 190 687 124 1001 13 - 1721 1885 210 3816 19 - 875 579 1002 2456 18 - 126 1919 1105 3150 34 10423 84
9
CMa;'ie/:“oefm 0.0% 98.4% 99.9% 94.7% 98.9% 15.5%| 0.0% 99.9% 97.8% 99.1% 98.8% 22.6%| 0.0% 99.9% 99.8% 100% 99.9% 21.4%| 0.0% 92.6% 98.9% 100% 99.0% 40.5% | 99.1%
Trucks Total - 3 1 7 11 2 - 1 42 2 45 4 - 1 1 - 2 - - 10 22 - 32 1 90 7
T’v';gszsr:/;f 0.0% 16% 01% 53% 1.1% 286%| 0.0% 0.1% 22% 09% 12% 57.1%| 0.0% 0.1% 02% 0.0% 0.1% 0.0% | 0.0% 7.4% 11% 0.0% 1.0% 143%| 0.9%




ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/11/2025 Ref Pt: N/A
Duration: 0600-1900 Page No: 20f4
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time |U-Turn Left Thru Right P?ds/ Left Thru Right ’ Left P?ds/ U Thru Right ’ UeE o
Bikes Bikes Total
8:30| - 6 13 5 24 - - 24 22 - 46 - - 13 5 11 29 - - 1 15 21 37 - 136 -
8:45 - 4 13 2 19 - - 27 35 2 64 - - 20 13 12 45 4 - 3 29 34 66 4 194 8
9:00| - - 10 4 14 - - 24 25 3 52 - - 5 9 19 33 - - 1 31 19 51 1 150 1
9:15 - 3 22 1 26 - -- 43 24 4 71 - - 14 11 13 38 - - 2 31 20 53 1 188 1
Hour Total -~ 13 58 12 83 - -~ 118 106 9 233 - -~ 52 38 55 145 4 -~ 7 106 94 207 6 668 10
% of App. 0.0% 15.7% 69.9% 14.5% 0.0% 50.6% 45.5% 3.9% 0.0% 35.9% 26.2% 37.9% 0.0% 3.4% 51.2% 45.4%
% of Total 0.0% 1.9% 87% 18% 12.4% 0.0% | 0.0% 17.7% 15.9% 13% 34.9% 0.0% | 0.0% 7.8% 57% 82% 21.7% 40.0%| 0.0% 1.0% 15.9% 14.1% 31.0% 60.0%
Cars Total - 13 58 12 83 - - 118 104 9 231 - - 52 38 55 145 4 - 4 104 94 202 6 661 10
(’\::;‘S’:;ant 0.0% 100% 100% 100% 100% 0.0% | 0.0% 100% 98.1% 100% 99.1% 0.0% | 0.0% 100% 100% 100% 100% 40.0%| 0.0% 57.1% 98.1% 100% 97.6% 60.0% | 99.0%
Trucks Total - - - - [1] - - - 2 - 2 - - - - - L] - - 3 2 - 5 - 7 -
Uzs::z: 0.0% 0.0% 0.0% 0.0% 0.0% . 0.0% 0.0% 1.9% 0.0% 0.9% - 0.0% 0.0% 0.0% 0.0% 0.0% - 0.0% 429% 1.9% 0.0% 2.4% - 1.0%
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ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/11/2025 Ref Pt: N/A
Duration: 0600-1900 Page No: 3of4
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound
Start Time |U-Turn Left Thru Right App. Left Thru Right App. P?ds/ ’ P?ds/ U Thru Right
Total Total Bikes Bikes
12:15| - 7 16 2 25 1 - 53 54 7 114 - - 21 13 28 62 - - 4 66 34 104 - 305 1
12:30| - 10 21 9 40 - - 46 62 7 115 2 - 22 14 19 55 - - 3 68 32 103 - 313 2
12:45| - 4 15 3 22 - - 64 53 8 125 - - 21 26 28 75 - - 12 68 30 110 - 332 -
13:00 - 6 18 3 27 1 -- 38 49 4 91 - - 23 18 39 80 4 - 4 81 31 116 1 314
Hour Total -~ 27 70 17 114 2 -~ 201 218 26 445 2 -~ 87 71 114 272 4 -~ 23 283 127 433 1 1264 9
% of App. 0.0% 23.7% 61.4% 14.9% 0.0% 45.2% 49.0% 5.8% 0.0% 32.0% 26.1% 41.9% 0.0% 53% 65.4% 29.3%
% of Total 0.0% 2.1% 55% 13% 9.0% 22.2%| 0.0% 159% 17.2% 2.1% 35.2% 22.2%| 0.0% 6.9% 56% 9.0% 21.5% 44.4%| 0.0% 1.8% 22.4% 10.0% 34.3% 11.1%
Cars Total - 26 70 16 112 2 - 201 214 26 441 2 - 87 70 114 271 4 - 22 281 127 430 1 1254 9
Cars % of
h/?;\sl:mZnt 0.0% 96.3% 100% 94.1% 98.2% 22.2%| 0.0% 100% 98.2% 100% 99.1% 22.2%| 0.0% 100% 98.6% 100% 99.6% 44.4%| 0.0% 95.7% 99.3% 100% 99.3% 11.1%| 99.2%
Trucks Total - 1 - 1 2 - - - 4 - 4 - - - 1 - 1 - - 1 2 - 3 - 10 -
LI'“C“%": 00% 37% 00% 59% 18% - | 00% 00% 18% 00% 09% - |00% 00% 14% 00% 04% - |00% 43% 07% 00% 07% - | 08%
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ALLIANT ENGINEERING, INC.

733 S Marquette Ave #700, Minneapolis, MN 55402

Intersection: US 169 & MN 210 (W Jct) Site Code 200
Date: 5/11/2025 Ref Pt: N/A
Duration: 0600-1900 Page No: 40f4
All Vehicles (Cars & Trucks) Printed
Minnesota Avenue MN 210 US 169 MN 210
Southbound Westbound Northbound Eastbound Int. Veh. [ Int. Ped/
Start Time |U-Turn Left Thru Right App- P?ds/ Left Thru Right App- P?ds/ Left i U Thru Right P?ds/ fote A
Total Bikes Total Bikes Bikes Total
14:30| - 6 15 3 24 - - 44 46 3 93 - - 17 10 21 48 - - 5 46 26 77 - 242 -
14:45| - 3 14 5 22 2 - 27 47 5 79 2 - 20 9 24 53 - - 1 43 26 70 4 224 8
15:00| - 6 11 1 18 - - 36 37 3 76 1 - 22 16 34 72 - - 3 43 28 74 - 240 1
15:15 - 7 15 3 25 - -- 37 40 5 82 - - 27 15 23 65 1 - 3 31 13 47 1 219 2
Hour Total -~ 22 55 12 89 2 -~ 144 170 16 330 3 -~ 86 50 102 238 1 -~ 12 163 93 268 5 925 11
% of App. 0.0% 24.7% 61.8% 13.5% 0.0% 43.6% 51.5% 4.8% 0.0% 36.1% 21.0% 42.9% 0.0% 4.5% 60.8% 34.7%
% of Total 0.0% 2.4% 59% 13% 9.6% 18.2%| 0.0% 15.6% 18.4% 1.7% 357% 27.3%| 0.0% 9.3% 54% 11.0% 257% 9.1% | 0.0% 1.3% 17.6% 10.1% 29.0% 45.5%
Cars Total - 21 55 12 88 2 - 144 166 16 326 3 - 85 50 102 237 1 - 12 162 93 267 5 918 11
(’i:;‘sl:;[;fm 0.0% 95.5% 100% 100% 98.9% 18.2% | 0.0% 100% 97.6% 100% 98.8% 27.3%| 0.0% 98.8% 100% 100% 99.6% 9.1% | 0.0% 100% 99.4% 100% 99.6% 45.5%| 99.2%
Trucks Total - 1 - - 1 - - - 4 - 4 - - 1 - - 1 - - - 1 - 1 - 7 -
Uzs:\:ﬁ:’:‘ 0.0% 45% 0.0% 0.0% 1.1% . 0.0% 0.0% 24% 0.0% 1.2% - 0.0% 12% 0.0% 0.0% 0.4% - 0.0% 0.0% 0.6% 0.0% 0.4% - 0.8%
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US 169 & MN 210 (W JCT) PAGE B
Intersection Control Evaluation

APPENDIX B: TRAFFIC FORECASTING
RESULTS

m1 DEPARTMENT OF
TRANSPORTATION
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LEAST SQUARES WORKSHEET

SEGMENT A1

ROUTE: SP#: DATE : 07/22/25
LOCATION: MN 210 (East Leg) at US 169 Seq # 74
BASE YEAR: 2025 FORECAST YEAR: 2050 # of lanes 2
COUNTED  FLOW MAP
YEAR  AADT(SEGA) (14000
12000
1992 5900 || //"
1994 7800
1996 _ 6300 2000 ”°
1998 7700 ¥
2000 8300 6000
2002 7800 v
2004 8400
2006 9000 4000
2008| 8600
2010] 9100 2000
2012 7600
2812 2388 01980 1990 2000 2010 2020 2030 2040 2050 2060
2018 8900 == Historical AADT == Least Squares Demographically Adjusted Forecasts

LEAST SQUARES BASED FORECASTS:

Year AADT Calc ADT Calc
2018 9140 -240 8900
2025 9727 9487
2050 11823 11583
L. Raw Least Squares Demographically
Statistics AADT Forecasts Adjusted Forecasts
R2 0.52 YEAR AADT YEAR AADT
SLOPE 83.85 2018 8900 2018 8900
INTERCEPT -160062 2025 9490 2025 9420
N 14 2050 11580 2050 11290
NOTE:
County Adjustment Factors were Slope Ozesr;/ase Year Slope Oze_,rg?/ase Year
developed to Apply to Projected AADT. el i
They are based on 1992-2007 VMT,
Population, Labor Force, Household, and COUNTY COUNTY FACTOR GROWTH PROFILE
Empl t Data.
mployment bata AITKIN 0.95 HIGH GROWTH AREA




LEAST SQUARES WORKSHEET

SEGMENT B1

Corresponds : SEGMENT A1

ROUTE: SP#: DATE : 07/22/25
LOCATION: MN 210 (West Leg) at US 169 Seq # 73
BASE YEAR: 2025 FORECAST YEAR: 2050 # of lanes 2
COUNTED FLOW MAP
YEAR AADT (SEG A) | 14000 /J.
12000 //
1994|7800 10000 o =
1996 6100 8000
1998 6600
2000 8200 6000
2002 8300
2004 9400 4000
2006 9500
2008 9100 2000
2010 9400
2012 8800 0
2014 8600 1990 2000 2010 2020 2030 2040 2050 2060
2016 9000
2018 9400 ==¢==Historical AADT === Least Squares Demographically Adjusted Forecasts

LEAST SQUARES BASED FORECASTS:

Year AADT Calc ADT Calc
2018 9657 -257 9400
2025 10346 10088
2050 12804 12547
L. Raw Least Squares Demographically
Statistics AADT Forecasts Adjusted Forecasts
R2 0.50 YEAR AADT YEAR AADT
SLOPE 98.35 2018 9400 2018 9400
INTERCEPT -188816 2025 10090 2025 10010
N 13 2050 12550 2050 12190
NOTE:
County Adjustment Factors were Slope Ozegrﬁ/ase Year Slope Ozesrﬁ/ase Year
developed to Apply to Projected AADT. 20 e
They are based on 1992-2007 VMT,
Population, Labor Force, Household, and COUNTY COUNTY FACTOR GROWTH PROFILE
Empl t Data.
mployment bata AITKIN 0.95 HIGH GROWTH AREA




LEAST SQUARES WORKSHEET

SEGMENT B2

SPi#:

LOCATION: CSAH 1/ Minnesota Avenue (North Leg) at MN 210

Corresponds : SEGMENT A1

DATE :
Seq #

FORECAST YEAR:

2050

# of lanes

07/22/25

24580

2

ROUTE:
BASE YEAR: 2025
COUNTED FLOW MAP
YEAR AADT (SEG A)
1996 2300
2000 2850
2004 3900
2008 3750
2012 3900
2016 4150
2021 3853

6000

5000

4000

3000

/\«

/K

2000

1000

0
1990

=== Historical AADT ={ll==Least Squares

2000 2010

2020 2030

2040

2050

Demographically Adjusted Forecasts

2060

LEAST SQUARES BASED FORECASTS:

Year AADT Calc ADT Calc
2021 4327 -474 3853
2025 4576 4101
2050 6128 5654
L. Raw Least Squares Demographically
Statistics AADT Forecasts Adjusted Forecasts
R2 0.65 YEAR AADT YEAR AADT
SLOPE 62.09 2021 3850 2021 3850
INTERCEPT -121158 2025 4100 2025 4070
N 7 2050 5650 2050 5460
NOTE:
County Adjustment Factors were Slope Ojl/esrﬁ/ase Year Slope 0\1/e3r7?/ase Year
developed to Apply to Projected AADT. il et
They are based on 1992-2007 VMT,
Population, Labor Force, Household, and COUNTY COUNTY FACTOR GROWTH PROFILE
Empl t Data.
mployment bata AITKIN 0.95 HIGH GROWTH AREA




Corresponds : SEGMENT A1

07/22/25

72
2

LEAST SQUARES WORKSHEET SEGMENT B3
ROUTE: SP#: DATE :
LOCATION: US 169 (South Leg) at MN 210 Seq #
BASE YEAR: 2025 FORECAST YEAR: 2050 # of lanes
COUNTED FLOW MAP
YEAR  AADT(SEGA) | 0%
10000
1994 7900 R
1996 8100 8000 oK \
1998|7600 \L
2000 7100 6000 kK ‘
2002 7900
2004 9000
2006 9700 4000
2008 9400
2010 9000 2000
2012 8400
2014 8500 0
2016 8300 1990 2000 2010 2020 2030 2040 2050
2018 8300
2024 6337 == Historical AADT =ll=Least Squares Demographically Adjusted Forecasts

2060

LEAST SQUARES BASED FORECASTS:

Year AADT Calc ADT Calc
2024 8131 -1794 6337
2025 8124 6330
2050 7942 6148
L. Raw Least Squares Demographically
Statistics AADT Forecasts Adjusted Forecasts
R2 0.01 YEAR AADT YEAR AADT
SLOPE -7.27 2024 6340 2024 6340
INTERCEPT 22849 2025 6330 2025 6370
N 14 2050 6150 2050 7160
NOTE:
County Adjustment Factors were Slope O\Se: 1Bo/ase Year Slope O\(;esro?/ase Year
developed to Apply to Projected AADT. = ekl
They are based on 1992-2007 VMT,
Population, Labor Force, Household, and COUNTY COUNTY FACTOR GROWTH PROFILE
Employment Data.
AITKIN 0.95 HIGH GROWTH AREA




US 169 & MN 210 (W JCT) PAGE C
Intersection Control Evaluation

APPENDIX C: EXISTING & NO BUILD MOE

m1 DEPARTMENT OF
TRANSPORTATION



Existing Year 2025 Conditions - AM Peak Hour

Intersection MOE Eastbound Approach Westbound Approach  Northbound Approach Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 24.3 25.5 16.6 28.7 274 20.9 31.1 31.2 18.5 22.8 22.7 9.8 24.8
Total Delay (hr) 0.1 1.2 0.6 0.6 1.7 0.2 0.8 1.0 0.3 0.1 0.8 0.1 7.5
Movement LOS C C B C C C C C B C C A C
US 169 & Movement Volume 16 171 134 77 208 34 90 118 62 22 117 23 1072
MN 210 Movement 95th Queue (ft) | 227 227 57 220 220 46 261 261 57 162 162 45
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 21.7 27.0 28.3 20.9
Approach LOS C C C C
Existing Year 2025 Conditions - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach  Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 27.1 29.3 20.0 27.9 27.8 22.7 33.9 334 20.4 25.0 224 8.4 26.7
Total Delay (hr) 0.2 21 0.7 0.9 1.7 0.1 1.2 0.9 0.6 0.3 0.6 0.1 9.4
Movement LOS C C B C C C C C C C C A C
US 169 & Movement Volume 30 246 111 103 211 15 123 92 103 38 102 31 1205
MN 210 Movement 95th Queue (ft) | 274 274 57 230 230 32 251 251 56 160 160 50
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 26.5 27.6 29.4 20.4
Approach LOS C C C C
Existing Year 2025 Conditions - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach  Northbound Approach Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 43.4 43.3 36.0 89.1 82.2 76.5 56.9 61.0 43.4 47.0 42.2 22.0 56.2
Total Delay (hr) 0.3 3.6 1.4 3.6 6.4 0.7 2.2 24 2.2 0.7 1.9 0.1 25.5
Movement LOS D D D F F E E E D D D C E
US 169 & Movement Volume 27 287 136 137 259 32 132 138 176 55 157 24 1560
MN 210 Movement 95th Queue (ft) | 469 469 54 793 793 47 578 578 58 282 282 45
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 411 84.0 52.8 41.3
Approach LOS D F D D
Existing Year 2025 Conditions - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach  Northbound Approach Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 32.5 29.8 215 441 42.6 39.1 37.7 36.9 23.7 324 28.6 8.8 33.8
Total Delay (hr) 0.2 2.6 0.8 2.9 2.9 0.3 1.1 0.9 0.8 0.3 0.6 0.0 134
Movement LOS C C C D D D D D C C C A C
US 169 & Movement Volume 26 306 138 217 229 27 97 79 117 30 70 18 1354
MN 210 Movement 95th Queue (ft) 321 321 52 395 395 44 247 247 57 123 123 39
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 27.5 431 31.9 26.5
Approach LOS C D C C




Forecast Year 2030 No Build Conditions - AM Peak Hour

Intersection MOE Eastbound Approach Westbound Approach  Northbound Approach Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 23.7 271 17.0 32.1 29.8 221 28.2 313 18.0 25.2 221 10.0 25.7
Total Delay (hr) 0.1 14 0.7 0.8 2.0 0.3 0.7 1.1 0.3 0.2 0.8 0.1 8.5
Movement LOS C C B C C C C C B C C A C
US 169 & Movement Volume 20 179 134 81 229 40 91 123 63 24 126 23 1133
MN 210 Movement 95th Queue (ft) | 245 245 58 267 267 47 244 244 57 159 159 47
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 22.8 29.5 27.3 20.9
Approach LOS C C C C
Forecast Year 2030 No Build Conditions - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach  Northbound Approach Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 28.4 32.6 21.9 33.8 32.9 25.1 35.7 36.2 254 25.8 217 104 29.8
Total Delay (hr) 0.3 24 0.7 1.0 2.1 0.1 1.4 1.1 0.8 0.3 0.7 0.1 11.0
Movement LOS C C C C C C D D C C C B C
US 169 & Movement Volume 31 252 117 102 222 18 135 105 109 43 108 36 1278
MN 210 Movement 95th Queue (ft) 303 303 54 267 267 36 310 310 57 162 162 55
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 29.1 32.8 32.6 20.5
Approach LOS C C C C
Forecast Year 2030 No Build Conditions - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach  Northbound Approach Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 49.4 44.5 34.0 153.6 | 149.2 | 135.1 741 78.0 61.3 56.9 53.1 29.5 81.2
Total Delay (hr) 0.4 3.9 1.4 7.0 12.2 1.5 3.1 3.2 3.3 0.9 2.6 0.2 39.7
Movement LOS D D C F F F E E E E D C F
US 169 & Movement Volume 25 304 141 151 272 36 140 141 185 57 171 29 1652
MN 210 Movement 95th Queue (ft) | 467 467 54 1340 1340 49 685 685 60 401 401 45
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 41.6 149.5 70.2 51.3
Approach LOS D F E D
Forecast Year 2030 No Build Conditions - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach  Northbound Approach Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 34.9 31.6 24.0 63.7 60.5 56.5 44.5 42.9 26.4 38.4 32.6 13.7 423
Total Delay (hr) 0.3 2.9 1.0 4.3 4.3 0.5 1.3 1.0 1.0 0.3 0.7 0.1 17.7
Movement LOS C C C E E E D D C D C B D
US 169 & Movement Volume 27 319 145 224 241 29 102 81 128 32 79 25 1432
MN 210 Movement 95th Queue (ft) 378 378 52 550 550 45 287 287 54 143 143 43
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 29.5 61.7 36.6 30.5
Approach LOS C E D C




Forecast Year 2050 No Build Conditions - AM Peak Hour

Intersection MOE Eastbound Approach Westbound Approach  Northbound Approach Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 30.6 34.7 27.0 59.3 54.9 49.2 43.8 48.7 30.4 29.5 27.2 14.9 40.5
Total Delay (hr) 0.2 2.2 1.4 1.7 4.3 0.6 1.5 2.0 0.7 0.2 1.1 0.1 16.0
Movement LOS C C C E D D D D C C C B D
US 169 & Movement Volume 27 224 177 97 271 41 120 147 77 30 148 25 1384
MN 210 Movement 95th Queue (ft) 359 359 62 550 550 52 406 406 58 204 204 52
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 31.3 55.4 42.9 26.0
Approach LOS C E D C
Forecast Year 2050 No Build Conditions - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach  Northbound Approach Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 39.9 42.0 31.1 92.1 86.9 79.4 56.5 56.9 45.2 41.8 37.8 23.1 55.5
Total Delay (hr) 0.4 3.8 1.3 3.8 6.9 0.5 27 21 1.7 0.6 1.5 0.3 25.6
Movement LOS D D C F F E E E D D D C E
US 169 & Movement Volume 39 314 145 134 271 20 164 126 128 50 137 43 1571
MN 210 Movement 95th Queue (ft) | 459 459 52 690 690 41 477 477 58 260 260 55
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 38.7 88.2 53.2 35.9
Approach LOS D F D D
Forecast Year 2050 No Build Conditions - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach  Northbound Approach Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 59.3 57.7 476 | 7571 | 717.0 | 722.4 | 499.5 | 449.0 | 463.0 | 1101 99.5 67.1 364.6
Total Delay (hr) 0.6 6.0 23 41.4 74.9 8.6 25.8 241 29.8 24 5.8 0.6 222.3
Movement LOS E E D F F F F F F F F E F
US 169 & Movement Volume 33 364 164 172 329 39 175 183 222 78 208 32 1999
MN 210 Movement 95th Queue (ft) | 681 681 56 5743 | 5743 47 3802 | 3802 62 798 798 46
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 54.8 730.2 469.6 98.8
Approach LOS D F F F
Forecast Year 2050 No Build Conditions - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach  Northbound Approach Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 47.7 45.4 38.1 552.6 | 509.5 | 5435 | 534 53.8 39.1 46.7 43.5 21.0 210.9
Total Delay (hr) 0.4 5.1 1.9 44.4 451 5.3 1.9 1.6 1.8 0.5 1.2 0.2 109.4
Movement LOS D D D F F F D D D D D C F
US 169 & Movement Volume 30 393 171 266 291 34 121 97 162 39 95 27 1726
MN 210 Movement 95th Queue (ft) 585 585 53 4414 | 4414 45 412 412 55 209 209 45
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 43.4 530.9 47.4 40.5
Approach LOS D F D D




US 169 & MN 210 (W JCT) PAGE D
Intersection Control Evaluation

APPENDIX D: SIGNAL WARRANT ANALYSIS
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TRAFFIC CONTROL WARRANTS ANALYSIS

2025 MnDOT District 3 ICE Reports, US 169 & MN 210 (W JCT)
2025 Existing

T Project Data Analysis Volumes Direction Analysis Approach Roadway Speed Lanes RT %
g Project: 2025 MnDOT District 3 ICE Reports Date: Scenario: Major Approach 1 US 169 / MN 210 30 1 100%
o Intersection: US 169 & MN 210 (W JCT) 7/18/2025 [2025 Existing EB Major Approach 3 MN 210 30 1 100%
3 Population < 10,0007 YES | Exist. Traffic Control: Analyst: Format: NB Minor Approach 2 UsS 169 30 1 100%
@ 70% Factor Used:  YES Signal CPH 15 MIN SB Minor Approach 4 Minnesota Avenue N 30 1 100%
Major Approaches Minor Approaches Traffic Signal Warrants Existing Signal Justification AWSC Warrants
Approach Volumes Met Approach Volumes Met 8-Hour 4-Hr  Peak 60% 80% c @ f;(z::zf
EB A B A B 1C 1C 1C
3 Total 350 525 4 Max 105 53 1A (1A/18B) 38 1A (1A/1B) (1A/18) | 300 200 D
12-1AM 11 11 22 12 7 12
1-2AM 4 10 14 5 2 5
2-3AM 12 4 16 4 1 4
3-4AM 5 10 15 3 4 4
4-5AM 19 13 32 6 4 6
5-6 AM 62 69 131 40 20 40
6-7AM 122 130 252 89 38 89 X X X/ X X/ -
7-8AM 281 278 559 X X 213 127 213 X X X X X/ X X X X X X/ X X X X/ X X X X
) 8-9AM 291 254 545 X X 269 145 269 X X X X X/ X X X X X X/ X X X X/ X X X X
E 9-10 AM 309 270 579 X X 239 138 239 X X X X X/ X X X X X X/ X X X X/ X X X X
e 10- 11 AM 277 217 494 X 274 106 274 X X X X/ X X X X X X/ X X X X/ X X X X
< 11 - Noon 333 297 630 X X 298 156 298 X X X X X/ X X X X X X/ X X X X/ X X X X
12-1PM 343 296 639 X X 267 147 267 X X X X X/ X X X X X X/ X X X X/ X X X X
1-2PM 338 333 671 X X 251 122 251 X X X X X/ X X X X X X/ X X X X/ X X X X
2-3PM 338 354 692 X X 277 143 277 X X X X X/ X X X X X X/ X X X X/ X X X X
3-4PM 319 375 694 X X 339 179 339 X X X X X/ X X X X X X/ X X X X/ X X X X
4-5PM 362 365 727 X X 308 153 308 X X X X X/ X X X X X X/ X X X X/ X X X X
5-6 PM 287 279 566 X X 252 124 252 X X X X X/ X X X X X X/ X X X X/ X X X X
6-7PM 203 208 411 X 158 63 158 X X X X/ - X X X X/ X X X/ X X X X
7-8PM 123 152 275 172 53 172 X X X X/ X X/- X X
8-9PM 109 150 259 131 43 131 X X X X/ X X/ - X
9-10PM 94 83 177 66 18 66 X X/-
10-11PM 46 64 110 37 25 37
11 - Midnight 38 37 75 28 5 28

Signal Warrants®

Warrant 1

Req'd Warrant Met?

Existing Signal Justification®

Existing Signal Justification: Reduced Warrant 1A

1A: 8-Hour (Minimum Vehicular Volume) 8 Existing Signal Justification: Reduced Warrant 1B
1B: 8-Hour (Interruption of Continuous Traffic) 10 8 MET | MET [Existing Signal Justification: Reduced Warrant 1C
1C: 8-Hour (Combination of 1A & 1B at 80%) 11 8 MET All-Way Stop Warrants*
Warrant 2: 4-Hour 12 4 MET | MET ]AIll-Way Stop: Crit. A (Signal Justified)
Warrant 3B: Peak Hour 11 1 MET | MET JAll-Way Stop: Crit. B (Crash History)
Warrant 7 All-Way Stop: Crit. C1 & C2 (Min Vols, Same Hrs)
7B: Crash History 3 5 NO NO All-Way Stop: Crit. C2 (Minor App. Delay)
7C: Condition A or Condition B (80%) 12 8 MET All-Way Stop: Crit. D (80% of B, C1, & C2)

12

Justification Criteria Met?

JUSTIFIED

JUSTIFIED

JUSTIFIED
Warrant Met?

MET

12 8 MET MET
294 | 30 NO
- - NO

 Source: U.S. Dept. of Transportation FHWA Manual on Uniform Traffic Control Devices (2009 Edlition)
2 Source: MnDOT Traffic Engineering Manual, Chapter 9-5.02.05 "Traffic Control Signal Removal Justification Criteria"

Prepared by Alliant Engineering, 7/29/2025



TRAFFIC CONTROL WARRANTS ANALYSIS
2025 MnDOT District 3 ICE Reports, US 169 & MN 210 (W JCT)
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MAJOR STREET - TOTAL OF BOTH APPROACHES (VPH)
Scenario: Major: 1 Minor: 1 MET
. . . )
2025 Existing 70% Factor: YES Warrant 38 (Peak Hour)  -OWe' Threshold: o HoursMet: |, HoursReq'd: | Met MET

Source: U.S. Department of Transportation FHWA Manual on Uniform Traffic Control Devices (2009 Edition)

Warrant 2 (Four-Hour) Notes:
100%: 115 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 80 vph applies as the lower threshold volume for a minor-street approach with one lane.
70%: 80 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 60 vph applies as the lower threshold volume for a minor-street approach with one lane.

Warrant 3B (Peak Hour) Notes:
100%: 150 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 100 vph applies as the lower threshold volume for a minor-street approach with one lane.
70%: 100 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 75 vph applies as the lower threshold volume for a minor-street approach with one lane.

Prepared by Alliant Engineering, 7/29/2025



TRAFFIC CONTROL WARRANTS ANALYSIS

2025 MnDOT District 3 ICE Reports, US 169 & MN 210 (W JCT)
2030 No Build

T Project Data Analysis Volumes Direction Analysis Approach Roadway Speed Lanes RT %
g Project: 2025 MnDOT District 3 ICE Reports Date: Scenario: Major Approach 1 US 169 / MN 210 30 1 100%
Ty Intersection: US 169 & MN 210 (W JCT) 7/18/2025 |2030 No Build EB Major Approach 3 MN 210 30 1 100%
3 Population < 10,0007 YES | Exist. Traffic Control: Analyst: Format: NB Minor Approach 2 UsS 169 30 1 100%
@ 70% Factor Used:  YES Signal CPH 15 MIN SB Minor Approach 4 Minnesota Avenue N 30 1 100%
Major Approaches Minor Approaches Traffic Signal Warrants Existing Signal Justification AWSC Warrants
Approach Volumes Met Approach Volumes Met 8-Hour 4-Hr  Peak 60% 80% c @ f;(z::zf
EB A B A B 1C 1C 1C
3 Total 350 525 4 Max 105 53 1A (1A/18B) 38 1A (1A/1B) (1A/18) | 300 200 D
12-1AM 11 11 22 12 8 12
1-2AM 4 10 14 5 2 5
2-3AM 13 4 17 4 1 4
3-4AM 5 11 16 3 4 4
4-5AM 21 14 35 6 4 6
5-6 AM 68 75 143 44 21 44
6-7AM 130 138 268 97 41 97 X X X/ X X/ -
7-8AM 298 295 593 X X 226 136 226 X X X X X/ X X X X X X/ X X X X/ X X X X
) 8-9AM 310 268 578 X X 285 156 285 X X X X X/ X X X X X X/ X X X X/ X X X X
E 9-10 AM 329 286 615 X X 253 149 253 X X X X X/ X X X X X X/ X X X X/ X X X X
e 10- 11 AM 293 230 523 X 289 114 289 X X X X/ X X X X X X/ X X X X/ X X X X
< 11 - Noon 353 314 667 X X 318 168 318 X X X X X/ X X X X X X/ X X X X/ X X X X
12-1PM 365 312 677 X X 285 160 285 X X X X X/ X X X X X X/ X X X X/ X X X X
1-2PM 358 353 711 X X 266 131 266 X X X X X/ X X X X X X/ X X X X/ X X X X
2-3PM 360 374 734 X X 294 155 294 X X X X X/ X X X X X X/ X X X X/ X X X X
3-4PM 338 396 734 X X 363 192 363 X X X X X/ X X X X X X/ X X X X/ X X X X
4-5PM 385 387 772 X X 326 165 326 X X X X X/ X X X X X X/ X X X X/ X X X X
5-6 PM 305 295 600 X X 266 134 266 X X X X X/ X X X X X X/ X X X X/ X X X X
6-7PM 217 223 440 X 170 69 170 X X X X/ X X X X X/ X X X X/ X X X X
7-8PM 132 161 293 185 58 185 X X X/- X X/ X X X/- X X
8-9PM 117 159 276 140 45 140 X X X X/ X X/ - X
9-10PM 101 90 191 72 18 72 X X/-
10-11PM 51 70 121 39 27 39
11 - Midnight 41 41 82 30 5 30

Signal Warrants®

Warrant 1

Req'd Warrant Met?

Existing Signal Justification®

Existing Signal Justification: Reduced Warrant 1A

1A: 8-Hour (Minimum Vehicular Volume) 8 Existing Signal Justification: Reduced Warrant 1B
1B: 8-Hour (Interruption of Continuous Traffic) 10 8 MET | MET [Existing Signal Justification: Reduced Warrant 1C
1C: 8-Hour (Combination of 1A & 1B at 80%) 12 8 MET All-Way Stop Warrants*
Warrant 2: 4-Hour 12 4 MET | MET ]AIll-Way Stop: Crit. A (Signal Justified)
Warrant 3B: Peak Hour 11 1 MET | MET JAll-Way Stop: Crit. B (Crash History)
Warrant 7 All-Way Stop: Crit. C1 & C2 (Min Vols, Same Hrs)
7B: Crash History 3 5 NO NO All-Way Stop: Crit. C2 (Minor App. Delay)
7C: Condition A or Condition B (80%) 13 8 MET All-Way Stop: Crit. D (80% of B, C1, & C2)

12

Justification Criteria Met?

JUSTIFIED

JUSTIFIED

JUSTIFIED
Warrant Met?

MET

12 8 MET MET
328 | 30 MET
- - NO

 Source: U.S. Dept. of Transportation FHWA Manual on Uniform Traffic Control Devices (2009 Edlition)
2 Source: MnDOT Traffic Engineering Manual, Chapter 9-5.02.05 "Traffic Control Signal Removal Justification Criteria"

Prepared by Alliant Engineering, 7/29/2025



TRAFFIC CONTROL WARRANTS ANALYSIS
2025 MnDOT District 3 ICE Reports, US 169 & MN 210 (W JCT)
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MAJOR STREET - TOTAL OF BOTH APPROACHES (VPH)
Scenario: Major: 1 Minor: 1 MET
. . . 2
2030 No Build 70% Factor: YES Warrant 38 (Peak Hour)  -OWe' Threshold: o HoursMet: |, HoursReq'd: | Met MET

Source: U.S. Department of Transportation FHWA Manual on Uniform Traffic Control Devices (2009 Edition)

Warrant 2 (Four-Hour) Notes:
100%: 115 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 80 vph applies as the lower threshold volume for a minor-street approach with one lane.
70%: 80 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 60 vph applies as the lower threshold volume for a minor-street approach with one lane.

Warrant 3B (Peak Hour) Notes:
100%: 150 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 100 vph applies as the lower threshold volume for a minor-street approach with one lane.
70%: 100 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 75 vph applies as the lower threshold volume for a minor-street approach with one lane.

Prepared by Alliant Engineering, 7/29/2025



TRAFFIC CONTROL WARRANTS ANALYSIS

2025 MnDOT District 3 ICE Reports, US 169 & MN 210 (W JCT)
2050 No Build

Roadway Speed Lanes RT%

T Project Data Analysis Volumes Direction Analysis Approach
g Project: 2025 MnDOT District 3 ICE Reports Date: Scenario: Major Approach 1
0 Intersection: US 169 & MN 210 (W JCT) 7/18/2025 2050 No Build EB Major Approach 3
3 Population < 10,0007 YES | Exist. Traffic Control: Analyst: Format: NB Minor Approach 2
@ 70% Factor Used:  YES Signal 15 MIN SB Minor Approach 4
Major Approaches Minor Approaches Traffic Signal Warrants
Approach Volumes Met Approach Volumes Met 8-Hour 4-Hr  Peak
EB A B SB A B 1C
3 Tl a5 s s M™ 305 53 M B g 20 38 1A
12-1AM 16 16 32 21 11 21
1-2AM 8 15 23 10 4 10
2-3AM 18 7 25 8 2 8
3-4AM 9 15 24 6 7 7
4-5AM 26 19 45 11 8 11
5-6 AM 82 90 172 54 30 54 X
6-7AM 159 170 329 118 51 118 X X X/ - X
7-8AM 362 359 721 X X 277 165 277 X X X X X/ X X X X
) 8-9AM 376 328 704 X X 350 189 350 X X X X X/ X X X X
2 9-10 AM 398 351 749 X X 307 180 307 X X X X X/ X X X X
e 10- 11 AM 359 281 640 X X 353 139 353 X X X X X/ X X X X
< 11 - Noon 430 383 813 X X 385 204 385 X X X X X/ X X X X
12-1PM 443 383 826 X X 346 192 346 X X X X X/ X X X X
1-2PM 436 429 865 X X 325 159 325 X X X X X/ X X X X
2-3PM 437 | 456 | 893 X X 358 187 358 X X X X X/ X X X X
3-4PM 412 484 896 X X 438 234 438 X X X X X/ X X X X
4-5PM 466 | 471 937 X X 398 201 398 X X X X X/ X X X X
5-6 PM 370 362 732 X X 326 162 326 X X X X X/ X X X X
6-7PM 263 270 533 X X 206 84 206 X X X X X/ X X X X
7-8PM 160 198 358 X 224 72 224 X X X X/- X X
8-9PM 145 196 341 171 57 171 X X X/ - X
9-10PM 122 110 232 87 29 87 X X
10-11PM 65 87 152 50 36 50
11 - Midnight 53 53 106 39 10 39

60%

X X X X X X X X X X X X X X X

US 169 / MN 210 30 1 100%
MN 210 30 1 100%
US 169 30 1 100%
Minnesota Avenue N 30 1 100%
Existing Signal Justification AWSC Warrants
80% 80% of
1C 1C = = C1&C2
(1A/1B) (1A/18) | 300 200 D
X/-
X/ X X X/- X X
X/ X X X X/ X X X X
X/ X X X X/ X X X X
X/ X X X X/ X X X X
X/ X X X X/ X X X X
X/ X X X X/ X X X X
X/ X X X X/ X X X X
X/ X X X X/ X X X X
X/ X X X X/ X X X X
X/ X X X X/ X X X X
X/ X X X X/X X X X
X/ X X X X/ X X X X
X/ X X X X/X X X X
X/ X X X/ X X X X
X/ X X X/ X X X X
X/- X/-

Signal Warrants®

Warrant 1

Req'd Warrant Met?

1A: 8-Hour (Minimum Vehicular Volume) 8

1B: 8-Hour (Interruption of Continuous Traffic) 12 8 MET | MET

1C: 8-Hour (Combination of 1A & 1B at 80%) 12 8 MET
Warrant 2: 4-Hour 13 4 MET | MET
Warrant 3B: Peak Hour 12 1 MET | MET
Warrant 7

7B: Crash History 3 5 NO NO

7C: Condition A or Condition B (80%) 15 8 MET

Existing Signal Justification®

Existing Signal Justification: Reduced Warrant 1A
Existing Signal Justification: Reduced Warrant 1B
Existing Signal Justification: Reduced Warrant 1C
All-Way Stop Warrants®
All-Way Stop: Crit. A (Signal Justified)
All-Way Stop: Crit. B (Crash History)
All-Way Stop: Crit. C1 & C2 (Min Vols, Same Hrs)
All-Way Stop: Crit. C2 (Minor App. Delay)
All-Way Stop: Crit. D (80% of B, C1, & C2)

15

Justification Criteria Met?

JUSTIFIED

JUSTIFIED

JUSTIFIED
Warrant Met?

MET

14 8 MET MET
88.2 | 30 MET
- - NO

 Source: U.S. Dept. of Transportation FHWA Manual on Uniform Traffic Control Devices (2009 Edlition)
2 Source: MnDOT Traffic Engineering Manual, Chapter 9-5.02.05 "Traffic Control Signal Removal Justification Criteria"

Prepared by Alliant Engineering, 7/29/2025



TRAFFIC CONTROL WARRANTS ANALYSIS
2025 MnDOT District 3 ICE Reports, US 169 & MN 210 (W JCT)
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MAJOR STREET - TOTAL OF BOTH APPROACHES (VPH)
Scenario: Major: 1 Minor: 1 MET
. . 1. )
2050 No Build 70% Factor: YES Warrant 3B (Peak Hour) ~ -OWer Threshold: g5 HoursMet: ., HoursReq'd: = Met? MET

Source: U.S. Department of Transportation FHWA Manual on Uniform Traffic Control Devices (2009 Edition)

Warrant 2 (Four-Hour) Notes:
100%: 115 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 80 vph applies as the lower threshold volume for a minor-street approach with one lane.
70%: 80 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 60 vph applies as the lower threshold volume for a minor-street approach with one lane.

Warrant 3B (Peak Hour) Notes:
100%: 150 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 100 vph applies as the lower threshold volume for a minor-street approach with one lane.
70%: 100 vph applies as the lower threshold volume for a minor-street approach with two or more lanes and 75 vph applies as the lower threshold volume for a minor-street approach with one lane.

Prepared by Alliant Engineering, 7/29/2025
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Existing Year 2025 Conditions -

AM Peak Hour

Eastbound Approach

Westbound Approach

Northbound Approach

Southbound Approach

Intersection

Intersection MOE EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 24.3 255 16.6 28.7 274 20.9 311 31.2 18.5 22.8 22.7 9.8 24.8
Total Delay (hr) 0.1 1.2 0.6 0.6 1.7 0.2 0.8 1.0 0.3 0.1 0.8 0.1 7.5
Movement LOS C C B C C C C C B C C A C
US 169 & Movement Volume 16 171 134 77 208 34 90 118 62 22 117 23 1072
MN 210 Movement 95th Queue (ft) 227 227 57 220 220 46 261 261 57 162 162 45
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 21.7 27.0 28.3 20.9
Approach LOS C C C C
Existing Year 2025 Conditions - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 27.1 29.3 20.0 27.9 27.8 22.7 33.9 334 20.4 25.0 224 8.4 26.7
Total Delay (hr) 0.2 21 0.7 0.9 1.7 0.1 1.2 0.9 0.6 0.3 0.6 0.1 9.4
Movement LOS C C B C C C C C C C C A C
US 169 & Movement Volume 30 246 111 103 211 15 123 92 103 38 102 31 1205
MN 210 Movement 95th Queue (ft) 274 274 57 230 230 32 251 251 56 160 160 50
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 26.5 27.6 29.4 20.4
Approach LOS C C C C
Existing Year 2025 Conditions - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 43.4 43.3 36.0 89.1 82.2 76.5 56.9 61.0 43.4 47.0 42.2 22.0 56.2
Total Delay (hr) 0.3 3.6 1.4 3.6 6.4 0.7 2.2 24 2.2 0.7 1.9 0.1 255
Movement LOS D D D F F E E E D D D C E
US 169 & Movement Volume 27 287 136 137 259 32 132 138 176 55 157 24 1560
MN 210 Movement 95th Queue (ft) 469 469 54 793 793 47 578 578 58 282 282 45
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 411 84.0 52.8 41.3
Approach LOS D F D D
Existing Year 2025 Conditions - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 32.5 29.8 215 441 42.6 39.1 37.7 36.9 23.7 324 28.6 8.8 33.8
Total Delay (hr) 0.2 2.6 0.8 2.9 2.9 0.3 1.1 0.9 0.8 0.3 0.6 0.0 13.4
Movement LOS C C C D D D D D C C C A C
US 169 & Movement Volume 26 306 138 217 229 27 97 79 117 30 70 18 1354
MN 210 Movement 95th Queue (ft) 321 321 52 395 395 44 247 247 57 123 123 39
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 275 43.1 31.9 26.5
Approach LOS C D C C




2025 All-Way Stop - AM Peak Hour

Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 11.5 13.9 11.8 26.9 28.6 22.0 15.9 18.3 13.1 8.3 10.6 6.3 17.6
Total Delay (hr) 0.1 0.7 0.5 0.6 1.7 0.2 0.4 0.6 0.2 0.1 0.3 0.0 5.4
Movement LOS B B B D D C C C B A B A C
US 169 & Movement Volume 16 171 134 77 208 34 90 118 62 22 117 22 1071
MN 210 Movement 95th Queue (ft) 142 142 58 196 196 58 142 142 58 91 91 51
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 12.9 275 16.3 9.7
Approach LOS B D C A
2025 All-Way Stop - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 14.5 17.8 14.1 26.6 28.9 241 16.3 18.7 13.4 9.9 12.0 6.6 18.7
Total Delay (hr) 0.1 1.2 0.5 0.8 1.8 0.1 0.6 0.5 0.4 0.1 0.3 0.1 6.5
Movement LOS B C B D D C C C B A B A C
US 169 & Movement Volume 30 246 111 103 211 15 123 92 103 38 102 31 1205
MN 210 Movement 95th Queue (ft) 153 153 56 186 186 46 143 143 55 98 98 53
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 16.5 28.0 16.1 10.6
Approach LOS C D C B
2025 All-Way Stop - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 54.0 63.3 49.8 96.6 94.7 93.1 49.7 59.9 45.4 20.4 21.2 10.7 60.7
Total Delay (hr) 0.4 5.2 2.0 3.9 74 0.9 1.9 24 2.3 0.3 0.9 0.1 27.7
Movement LOS F F E F F F E F E C C B F
US 169 & Movement Volume 27 287 136 137 259 32 132 138 176 55 157 24 1560
MN 210 Movement 95th Queue (ft) 612 612 51 900 900 58 581 581 57 154 154 52
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 58.7 95.2 51.2 19.9
Approach LOS F F F C
2025 All-Way Stop - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 20.3 225 18.9 40.3 40.9 37.0 15.1 16.5 14.0 9.0 10.9 6.0 25.6
Total Delay (hr) 0.2 2.0 0.8 2.6 2.8 0.3 0.4 0.4 0.5 0.1 0.2 0.0 10.3
Movement LOS C C C E E E C C B A B A D
US 169 & Movement Volume 26 306 138 217 229 27 97 79 117 30 70 18 1354
MN 210 Movement 95th Queue (ft) 212 212 50 307 307 54 123 123 55 62 62 41
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 21.3 40.4 15.0 9.7
Approach LOS C E C A




2025 Modified Signal Timing - AM Peak Hour

Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 15.3 15.6 10.4 29.6 27.7 20.8 24.7 244 16.0 16.7 16.4 8.1 20.2
Total Delay (hr) 0.1 0.8 0.4 0.7 1.7 0.2 0.6 0.8 0.3 0.1 0.5 0.1 6.3
Movement LOS B B B C C C C C B B B A C
US 169 & Movement Volume 16 171 134 77 208 34 90 118 62 22 117 23 1072
MN 210 Movement 95th Queue (ft) 164 164 61 237 237 47 219 219 57 140 140 45
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 13.4 274 22.6 15.3
Approach LOS B C C B
2025 Modified Signal Timing - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 30.3 32.7 223 30.1 30.3 23.8 37.2 37.6 248 28.7 26.9 11.5 29.9
Total Delay (hr) 0.3 23 0.7 0.9 1.9 0.1 1.3 1.0 0.7 0.3 0.8 0.1 10.4
Movement LOS C C C C C C D D C C C B C
US 169 & Movement Volume 30 246 111 103 211 15 123 92 103 38 102 31 1205
MN 210 Movement 95th Queue (ft) 306 306 55 239 239 31 284 284 57 181 181 49
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 29.5 29.9 33.3 245
Approach LOS C C C C
2025 Modified Signal Timing - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 48.9 54.6 43.0 79.3 77.9 67.8 61.4 65.5 48.6 62.0 52.4 28.7 60.3
Total Delay (hr) 0.4 4.5 1.7 3.3 6.0 0.7 24 2.6 25 0.9 2.3 0.2 275
Movement LOS D D D E E E E E D E D C E
US 169 & Movement Volume 27 287 136 137 259 32 132 138 176 55 157 24 1560
MN 210 Movement 95th Queue (ft) 528 528 54 752 752 46 576 576 59 339 339 45
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 50.8 77.6 57.6 52.2
Approach LOS D E E D
2025 Modified Signal Timing - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 32.0 36.0 26.9 41.9 41.5 38.9 38.9 40.8 248 31.0 28.5 9.7 35.6
Total Delay (hr) 0.2 3.2 1.1 2.7 2.8 0.3 1.1 1.0 0.8 0.3 0.6 0.0 141
Movement LOS C D C D D D D D C C C A D
US 169 & Movement Volume 26 306 138 217 229 27 97 79 117 30 70 18 1354
MN 210 Movement 95th Queue (ft) 375 375 49 385 385 43 259 259 56 126 126 41
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 33.1 41.5 33.8 26.3
Approach LOS C D C C




2025 Modified Signal Timing +

Right-Turn Lanes - AM Peak Houi

Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) 13.1 14.2 8.0 26.0 25.7 16.4 21.6 22.6 10.5 16.0 14.5 5.9 17.8
Total Delay (hr) 0.1 0.7 0.3 0.6 1.6 0.2 0.6 0.8 0.2 0.1 0.5 0.0 5.7
Movement LOS B B A C C B C C B B B A B
US 169 & Movement Volume 16 171 134 77 208 34 90 118 62 22 117 23 1072
MN 210 Movement 95th Queue (ft) 121 121 89 199 199 81 182 182 98 121 121 49
Storage Bay Distance (ft) 0 0 75 0 0 75 0 0 75 0 0 75
Approach Delay (sec/veh) 11.6 24.8 19.5 13.5
Approach LOS B C B B
2025 Modified Signal Timing + Right-Turn Lanes - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 27.8 30.8 14.5 26.0 26.3 17.4 30.6 32.7 14.1 247 224 6.2 25.0
Total Delay (hr) 0.2 2.2 0.5 0.8 1.6 0.1 1.1 0.9 0.4 0.3 0.6 0.1 8.8
Movement LOS C C B C C B C C B C C A C
US 169 & Movement Volume 30 246 111 103 211 15 123 92 103 38 102 31 1205
MN 210 Movement 95th Queue (ft) 264 264 122 210 210 50 247 247 121 143 143 67
Storage Bay Distance (ft) 0 0 75 0 0 75 0 0 75 0 0 75
Approach Delay (sec/veh) 25.9 25.8 25.9 20.0
Approach LOS C C C B
2025 Modified Signal Timing + Right-Turn Lanes - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 42.0 42.2 22.8 45.2 43.9 31.2 45.0 441 22.3 34.3 32.9 10.6 37.3
Total Delay (hr) 0.3 3.5 0.9 1.9 34 0.3 1.7 1.8 1.1 0.5 14 0.1 16.9
Movement LOS D D C D D C D D C C C B D
US 169 & Movement Volume 27 287 136 137 259 32 132 138 176 55 157 24 1560
MN 210 Movement 95th Queue (ft) 419 419 128 394 394 79 394 394 132 245 245 72
Storage Bay Distance (ft) 0 0 75 0 0 75 0 0 75 0 0 75
Approach Delay (sec/veh) 36.3 43.4 35.8 31.0
Approach LOS D D D C
2025 Modified Signal Timing + Right-Turn Lanes - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 30.8 29.7 15.5 31.7 30.8 23.8 32.7 33.9 14.0 30.1 26.0 5.0 273
Total Delay (hr) 0.2 2.6 0.6 21 21 0.2 0.9 0.8 0.5 0.3 0.5 0.0 10.8
Movement LOS C C B C C C C C B C C A C
US 169 & Movement Volume 26 306 138 217 229 27 97 79 117 30 70 18 1354
MN 210 Movement 95th Queue (ft) 311 311 127 278 278 68 183 183 119 114 114 38
Storage Bay Distance (ft) 0 0 75 0 0 75 0 0 75 0 0 75
Approach Delay (sec/veh) 25.6 30.8 25.6 23.8
Approach LOS C C C C




2025 Mini Roundabout - Weekday Peak Hours
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2025 Mini Roundabout - Weekend Peak Hours
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2025 Truck Route - AM Peak Hour

Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 23.2 23.7 13.2 26.0 23.2 20.5 271 25.6 15.0 19.7 19.1 74 214
Total Delay (hr) 0.1 1.0 0.5 0.5 1.3 0.2 0.7 0.8 0.2 0.1 0.6 0.0 6.0
Movement LOS C C B C C C C C B B B A C
US 169 & Movement Volume 12 153 131 73 189 33 87 111 58 20 104 21 992
MN 210 Movement 95th Queue (ft) 174 174 51 160 160 44 185 185 53 103 103 40
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 19.0 23.6 23.7 17.5
Approach LOS B C C B
2025 Truck Route - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 27.5 28.9 17.9 295 28.1 22.8 324 30.0 20.6 23.2 22.8 8.9 26.2
Total Delay (hr) 0.2 2.0 0.6 0.9 1.7 0.1 1.2 0.9 0.6 0.2 0.7 0.1 9.2
Movement LOS C C B C C C C C C C C A C
US 169 & Movement Volume 26 242 115 102 204 18 128 102 102 38 11 32 1220
MN 210 Movement 95th Queue (ft) 248 248 50 214 214 37 236 236 51 146 146 49
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 255 28.2 28.0 20.4
Approach LOS C C C C
2025 Truck Route - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 39.6 375 26.3 59.5 55.0 49.4 43.2 43.4 32.7 38.0 37.2 18.0 41.8
Total Delay (hr) 0.2 2.9 1.0 2.3 4.2 0.5 1.6 1.6 1.6 0.5 1.6 0.1 18.1
Movement LOS D D C E D D D D C D D B D
US 169 & Movement Volume 21 273 135 134 257 33 127 126 171 46 151 26 1500
MN 210 Movement 95th Queue (ft) 379 379 48 471 471 45 379 379 48 258 258 43
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 34.1 56.0 39.0 35.1
Approach LOS C E D D
2025 Truck Route - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 30.8 27.0 18.8 43.7 40.1 39.9 354 34.0 221 28.8 28.4 9.3 31.9
Total Delay (hr) 0.2 2.2 0.7 2.7 2.7 0.4 1.0 0.8 0.8 0.2 0.6 0.1 124
Movement LOS C C B D D D D C C C C A C
US 169 & Movement Volume 21 286 133 214 226 31 97 77 120 29 79 21 1334
MN 210 Movement 95th Queue (ft) 287 287 51 368 368 46 238 238 52 126 126 42
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 24.7 4.7 29.6 25.4
Approach LOS C D C C




Forecast Year 2030 All-Way Stop - AM Peak Hour

Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) 12.2 14.8 12.5 29.0 32.2 24.7 15.7 19.5 12.8 9.1 11.2 7.0 19.2
Total Delay (hr) 0.1 0.7 0.5 0.7 2.2 0.3 0.4 0.7 0.2 0.1 0.4 0.0 6.3
Movement LOS B B B D D C C C B A B A C
US 169 & Movement Volume 20 179 134 81 229 40 91 123 63 24 126 23 1133
MN 210 Movement 95th Queue (ft) 147 147 56 228 228 60 152 152 58 95 95 50
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 13.7 30.6 16.7 10.4
Approach LOS B D C B
Forecast Year 2030 All-Way Stop - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) 16.2 20.7 15.8 28.7 31.2 25.0 17.9 19.5 15.2 10.1 12.5 7.5 204
Total Delay (hr) 0.1 1.5 0.5 0.9 2.0 0.1 0.7 0.6 0.5 0.1 0.4 0.1 7.5
Movement LOS C C C D D C C C C B B A C
US 169 & Movement Volume 31 252 117 102 222 18 135 105 109 43 108 36 1278
MN 210 Movement 95th Queue (ft) 183 183 52 217 217 47 150 150 56 97 97 58
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 18.9 30.1 17.5 11.0
Approach LOS C D C B
Forecast Year 2030 All-Way Stop - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 109.7 99.8 77.0 167.0 | 165.0 | 157.0 56.1 67.2 54.3 26.1 26.3 16.2 92.9
Total Delay (hr) 0.8 8.7 3.1 7.6 13.7 1.7 2.3 2.7 2.9 0.4 1.3 0.1 45.3
Movement LOS F F F F F F F F F D D C F
US 169 & Movement Volume 25 304 141 151 272 36 140 141 185 57 171 29 1652
MN 210 Movement 95th Queue (ft) 949 949 53 1299 1299 58 598 598 56 200 200 54
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 93.5 165.0 58.7 25.1
Approach LOS F F F D
Forecast Year 2030 All-Way Stop - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 22.0 25.9 22.2 52.2 52.2 50.1 16.6 17.4 14.3 9.8 12.2 6.6 30.8
Total Delay (hr) 0.2 24 0.9 35 3.8 0.4 0.5 0.4 0.5 0.1 0.3 0.0 13.0
Movement LOS C D C F F F C C B A B A D
US 169 & Movement Volume 27 319 145 224 241 29 102 81 128 32 79 25 1432
MN 210 Movement 95th Queue (ft) 260 260 52 423 423 55 132 132 55 75 75 46
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 24.6 52.1 15.9 10.6
Approach LOS C F C B




Forecast Year 2030 Modified Si

gnal Timing - AM Peak Hour

Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 27.9 30.7 19.5 31.3 30.0 234 34.7 35.7 20.6 24.9 26.0 10.5 28.2
Total Delay (hr) 0.2 1.6 0.8 0.7 2.0 0.3 0.9 1.2 0.4 0.2 0.9 0.1 9.3
Movement LOS C C B C C C C D C C C B C
US 169 & Movement Volume 20 179 134 81 229 40 91 123 63 24 126 23 1133
MN 210 Movement 95th Queue (ft) 262 262 56 252 252 48 288 288 58 180 180 45
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 26.0 29.5 31.9 23.8
Approach LOS C C C C
Forecast Year 2030 Modified Signal Timing - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 31.3 38.1 27.0 32.3 31.7 24.9 38.0 38.7 27.3 29.3 28.6 10.0 324
Total Delay (hr) 0.3 2.8 0.9 1.0 21 0.1 1.5 1.2 0.9 0.4 0.9 0.1 12.2
Movement LOS C D C C C C D D C C C A C
US 169 & Movement Volume 31 252 117 102 222 18 135 105 109 43 108 36 1278
MN 210 Movement 95th Queue (ft) 352 352 53 273 273 34 308 308 55 183 183 52
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 34.3 315 34.9 25.2
Approach LOS C C C C
Forecast Year 2030 Modified Signal Timing - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 69.3 61.8 48.7 101.8 99.7 95.2 91.6 96.8 82.1 75.3 62.6 43.3 79.4
Total Delay (hr) 0.5 5.4 2.0 4.6 8.2 1.1 3.8 4.0 4.4 1.2 3.0 0.3 38.5
Movement LOS E E D F F F F F F E E D E
US 169 & Movement Volume 25 304 141 151 272 36 140 141 185 57 171 29 1652
MN 210 Movement 95th Queue (ft) 607 607 55 883 883 47 884 884 60 448 448 46
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 58.3 100.0 89.4 63.2
Approach LOS E F F E
Forecast Year 2030 Modified Signal Timing - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 44.7 40.0 311 55.5 53.7 50.1 45.1 46.4 294 37.0 37.2 14.8 43.2
Total Delay (hr) 0.3 3.7 1.3 3.7 3.9 0.4 1.3 1.1 1.1 0.3 0.8 0.1 18.0
Movement LOS D D C E D D D D C D D B D
US 169 & Movement Volume 27 319 145 224 241 29 102 81 128 32 79 25 1432
MN 210 Movement 95th Queue (ft) 404 404 53 513 513 43 308 308 55 166 166 43
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 37.6 54.3 39.0 33.0
Approach LOS D D D C




Forecast Year 2030 Modified Signal Timing + Right-Turn Lanes - AM Peak Houi

Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 25.5 27.3 12.0 28.2 26.9 17.2 29.6 30.7 12.0 234 20.6 5.5 235
Total Delay (hr) 0.1 14 0.5 0.7 1.8 0.2 0.8 1.1 0.2 0.2 0.7 0.0 7.7
Movement LOS C C B C C B C C B C C A o]
US 169 & Movement Volume 20 179 134 81 229 40 91 123 63 24 126 23 1133
MN 210 Movement 95th Queue (ft) 239 239 120 229 229 76 240 240 109 149 149 58
Storage Bay Distance (ft) 0 0 75 0 0 75 0 0 75 0 0 75
Approach Delay (sec/veh) 21.0 26.1 26.1 19.0
Approach LOS C C C B
Forecast Year 2030 Modified Signal Timing + Right-Turn Lanes - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 29.5 334 15.4 271 27.7 17.9 324 34.0 14.7 28.1 234 5.7 26.5
Total Delay (hr) 0.3 24 0.5 0.8 1.8 0.1 1.3 1.0 0.5 0.3 0.7 0.1 9.8
Movement LOS C C B C C B C C B C C A C
US 169 & Movement Volume 31 252 117 102 222 18 135 105 109 43 108 36 1278
MN 210 Movement 95th Queue (ft) 282 282 121 231 231 39 247 247 129 147 147 63
Storage Bay Distance (ft) 0 0 75 0 0 75 0 0 75 0 0 75
Approach Delay (sec/veh) 27.8 27.0 27.4 21.1
Approach LOS C C C C
Forecast Year 2030 Modified Signal Timing + Right-Turn Lanes - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 46.2 45.1 245 47.2 45.6 29.5 45.4 44.7 24.8 39.1 36.3 11.0 39.3
Total Delay (hr) 0.3 3.9 1.0 2.1 3.7 0.3 1.9 1.8 1.3 0.6 1.7 0.1 18.7
Movement LOS D D C D D C D D C D D B D
US 169 & Movement Volume 25 304 141 151 272 36 140 141 185 57 171 29 1652
MN 210 Movement 95th Queue (ft) 449 449 131 437 437 83 411 411 134 267 267 87
Storage Bay Distance (ft) 0 0 75 0 0 75 0 0 75 0 0 75
Approach Delay (sec/veh) 39.0 44.9 37.0 34.1
Approach LOS D D D C
Forecast Year 2030 Modified Signal Timing + Right-Turn Lanes - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 31.6 31.8 17.4 34.6 34.6 28.0 36.4 344 14.9 30.8 28.4 6.1 29.5
Total Delay (hr) 0.2 2.9 0.7 23 25 0.2 1.1 0.8 0.5 0.3 0.6 0.0 121
Movement LOS C C B C C C D C B C C A C
US 169 & Movement Volume 27 319 145 224 241 29 102 81 128 32 79 25 1432
MN 210 Movement 95th Queue (ft) 351 351 130 306 306 85 209 209 122 120 120 61
Storage Bay Distance (ft) 0 0 75 0 0 75 0 0 75 0 0 75
Approach Delay (sec/veh) 275 34.2 27.0 24.9
Approach LOS C C C C
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Forecast Year 2030 Truck Route - AM Peak Hour

Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 24.4 26.7 16.0 33.2 27.8 244 28.8 30.4 17.8 24.2 20.6 7.0 24.8
Total Delay (hr) 0.1 14 0.7 0.7 1.8 0.3 0.8 1.1 0.3 0.1 0.8 0.0 8.1
Movement LOS C C B C C C C C B C C A C
US 169 & Movement Volume 17 179 148 73 221 38 100 126 64 22 130 20 1138
MN 210 Movement 95th Queue (ft) 220 220 46 216 216 46 227 227 53 129 129 39
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 22.0 28.6 271 19.5
Approach LOS C C C B
Forecast Year 2030 Truck Route - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 30.1 30.1 18.6 30.7 30.0 24.0 32.6 29.2 214 223 225 9.2 26.9
Total Delay (hr) 0.2 21 0.6 0.9 1.7 0.1 1.3 0.9 0.7 0.2 0.7 0.1 9.5
Movement LOS C C B C C C C C C C C A C
US 169 & Movement Volume 27 240 116 102 195 19 136 102 109 36 113 36 1231
MN 210 Movement 95th Queue (ft) 262 262 51 230 230 36 240 240 51 134 134 47
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 26.6 29.9 28.1 19.9
Approach LOS C C C B
Forecast Year 2030 Truck Route - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 45.2 43.5 31.7 741 68.7 66.8 48.0 51.1 37.9 37.9 36.7 215 49.1
Total Delay (hr) 0.3 3.5 1.3 3.0 5.5 0.8 1.9 1.9 1.9 0.6 1.6 0.2 225
Movement LOS D D C E E E D D D D D C D
US 169 & Movement Volume 26 283 146 139 272 40 136 132 179 53 159 28 1593
MN 210 Movement 95th Queue (ft) 415 415 49 584 584 49 444 444 49 258 258 46
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 39.8 70.2 44.9 35.2
Approach LOS D E D D
Forecast Year 2030 Truck Route - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 29.2 31.2 231 62.4 57.8 60.8 41.2 40.6 26.7 32.3 33.0 10.9 411
Total Delay (hr) 0.2 2.8 1.0 4.2 4.2 0.6 1.2 1.0 1.0 0.3 0.7 0.1 17.3
Movement LOS C C C E E E D D C C C B D
US 169 & Movement Volume 24 314 144 226 245 35 99 83 128 34 76 25 1433
MN 210 Movement 95th Queue (ft) 351 351 49 572 572 49 282 282 52 143 143 44
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 28.7 60.1 35.1 28.7
Approach LOS C E D C




Forecast Year 2050 All-Way Stop - AM Peak Hour

Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) 17.2 21.3 20.5 60.8 61.9 59.0 31.9 35.1 24.0 13.4 16.8 8.1 34.6
Total Delay (hr) 0.1 1.3 1.0 1.7 4.9 0.7 1.1 1.5 0.5 0.1 0.7 0.1 13.7
Movement LOS C C C F F F D E C B C A D
US 169 & Movement Volume 27 224 177 97 271 41 120 147 77 30 148 25 1384
MN 210 Movement 95th Queue (ft) 208 208 60 594 594 60 303 303 58 127 127 56
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 20.7 61.3 315 15.2
Approach LOS C F D C
Forecast Year 2050 All-Way Stop - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 62.0 66.5 55.7 92.4 89.7 744 36.2 39.9 34.0 18.0 20.8 11.0 56.7
Total Delay (hr) 0.7 6.0 23 3.8 71 0.4 1.7 1.5 1.3 0.2 0.8 0.1 25.9
Movement LOS F F F F F F E E D C C B F
US 169 & Movement Volume 39 314 145 134 271 20 164 126 128 50 137 43 1571
MN 210 Movement 95th Queue (ft) 682 682 53 681 681 51 331 331 56 141 141 58
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 63.0 89.8 36.6 18.4
Approach LOS F F E C
Forecast Year 2050 All-Way Stop - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 337.2 | 339.8 | 300.5 | 691.9 | 669.3 | 637.1 | 375.1 | 346.3 | 357.9 63.0 63.7 43.4 388.3
Total Delay (hr) 34 355 14.4 375 69.3 7.6 19.4 18.6 23.1 1.4 3.7 0.4 234.3
Movement LOS F F F F F F F F F F F E F
US 169 & Movement Volume 33 364 164 172 329 39 175 183 222 78 208 32 1999
MN 210 Movement 95th Queue (ft) | 2995 2995 52 5022 5022 57 2989 2989 55 422 422 55
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 328.2 674.2 359.4 61.5
Approach LOS F F F F
Forecast Year 2050 All-Way Stop - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 71.8 82.8 741 433.6 | 402.5 | 4395 22.9 24.6 19.9 14.2 14.9 74 176.9
Total Delay (hr) 0.6 9.3 3.7 34.9 36.0 43 0.8 0.7 0.9 0.2 0.4 0.1 91.9
Movement LOS F F F F F F C C C B B A F
US 169 & Movement Volume 30 393 171 266 291 34 121 97 162 39 95 27 1726
MN 210 Movement 95th Queue (ft) 929 929 46 3465 3465 56 181 181 52 92 92 50
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 79.7 418.6 22.1 13.5
Approach LOS F F C B




Forecast Year 2050 Modified Signal Timing - AM Peak Hour

Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 37.3 43.1 36.2 54.7 51.7 47.8 55.6 58.9 37.7 40.0 345 171 45.7
Total Delay (hr) 0.3 2.7 1.8 1.6 4.1 0.6 1.9 25 0.8 0.3 14 0.1 18.1
Movement LOS D D D D D D E E D D C B D
US 169 & Movement Volume 27 224 177 97 271 41 120 147 77 30 148 25 1384
MN 210 Movement 95th Queue (ft) 448 448 61 518 518 48 499 499 58 237 237 48
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 39.9 52.0 53.0 33.2
Approach LOS D D D C
Forecast Year 2050 Modified Signal Timing - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 50.8 57.0 49.4 66.8 64.7 55.4 61.9 60.3 53.0 46.3 46.4 29.7 56.7
Total Delay (hr) 0.6 5.2 21 2.8 5.2 0.3 2.9 2.2 2.0 0.6 1.8 0.4 26.1
Movement LOS D E D E E E E E D D D C E
US 169 & Movement Volume 39 314 145 134 271 20 164 126 128 50 137 43 1571
MN 210 Movement 95th Queue (ft) 588 588 55 547 547 36 499 499 58 283 283 54
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 54.3 64.9 58.7 43.3
Approach LOS D E E D
Forecast Year 2050 Modified Signal Timing - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 110.3 | 105.4 93.5 542.9 | 530.7 | 491.0 | 6004 | 537.3 | 557.6 | 147.5 | 140.5 | 103.7 356.9
Total Delay (hr) 1.1 11.1 4.5 29.3 54.1 5.9 30.7 28.4 35.3 3.2 8.2 1.0 212.8
Movement LOS F F F F F F F F F F F F F
US 169 & Movement Volume 33 364 164 172 329 39 172 180 217 78 208 32 1988
MN 210 Movement 95th Queue (ft) | 1111 1111 56 4444 4444 44 4494 4494 60 989 989 47
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 102.2 531.7 564.1 138.5
Approach LOS F F F F
Forecast Year 2050 Modified Signal Timing - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 64.8 62.4 54.1 432.3 | 4019 | 4263 56.5 58.7 41.6 49.0 46.8 23.9 178.7
Total Delay (hr) 0.6 71 2.7 34.6 35.4 4.1 2.0 1.7 2.0 0.5 1.3 0.2 92.2
Movement LOS E E D F F F E E D D D C F
US 169 & Movement Volume 30 393 171 266 291 34 121 97 162 39 95 27 1726
MN 210 Movement 95th Queue (ft) 715 715 54 3716 3716 44 434 434 55 221 221 46
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 60.1 417.0 50.7 43.5
Approach LOS E F D D




Forecast Year 2050 Modified Signal Timing + Right-Turn Lanes - AM Peak Houi

Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 32.8 36.4 19.4 40.6 38.4 28.4 39.3 38.3 15.6 244 26.6 6.3 32.0
Total Delay (hr) 0.3 2.3 1.0 1.2 3.0 0.3 14 1.6 0.3 0.2 1.1 0.0 12.7
Movement LOS C D B D D C D D B C C A C
US 169 & Movement Volume 27 224 177 97 271 41 120 147 77 30 148 25 1384
MN 210 Movement 95th Queue (ft) 350 350 128 431 431 89 332 332 123 186 186 63
Storage Bay Distance (ft) 0 0 75 0 0 75 0 0 75 0 0 75
Approach Delay (sec/veh) 29.1 37.9 33.6 23.8
Approach LOS C D C C
Forecast Year 2050 Modified Signal Timing + Right-Turn Lanes - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 42.6 44.5 242 45.6 43.4 29.9 43.1 42.0 23.2 38.7 34.0 9.1 38.1
Total Delay (hr) 0.5 4.0 1.0 1.9 34 0.2 2.0 1.6 0.9 0.5 1.3 0.1 17.4
Movement LOS D D C D D C D D C D C A D
US 169 & Movement Volume 39 314 145 134 271 20 164 126 128 50 137 43 1571
MN 210 Movement 95th Queue (ft) 470 470 133 399 399 65 387 387 135 215 215 98
Storage Bay Distance (ft) 0 0 75 0 0 75 0 0 75 0 0 75
Approach Delay (sec/veh) 38.4 43.5 36.7 30.4
Approach LOS D D D C
Forecast Year 2050 Modified Signal Timing + Right-Turn Lanes - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 90.3 84.4 62.8 274.5 | 274.5 | 229.0 | 315.3 | 292.0 | 269.8 89.8 771 44.7 191.8
Total Delay (hr) 0.9 8.9 3.0 14.5 275 2.7 16.3 15.6 17.3 1.9 4.5 0.4 113.5
Movement LOS F F E F F F F F F F E D F
US 169 & Movement Volume 33 364 164 172 329 39 175 183 222 78 208 32 1999
MN 210 Movement 95th Queue (ft) 917 917 132 2473 2473 103 2753 2753 137 622 622 99
Storage Bay Distance (ft) 0 0 75 0 0 75 0 0 75 0 0 75
Approach Delay (sec/veh) 78.4 271.2 290.5 77.0
Approach LOS E F F E
Forecast Year 2050 Modified Signal Timing + Right-Turn Lanes - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 45.4 43.5 28.4 97.6 91.9 86.4 46.6 49.4 234 36.1 38.5 7.8 57.0
Total Delay (hr) 0.4 4.9 14 7.7 8.0 0.8 1.7 14 1.1 0.4 1.0 0.1 28.9
Movement LOS D D C F F F D D C D D A E
US 169 & Movement Volume 30 393 171 266 291 34 121 97 162 39 95 27 1726
MN 210 Movement 95th Queue (ft) 538 538 133 1037 1037 106 345 345 131 169 169 74
Storage Bay Distance (ft) 0 0 75 0 0 75 0 0 75 0 0 75
Approach Delay (sec/veh) 39.2 94.1 37.4 32.8
Approach LOS D F D C




2050 Mini Roundabout - Weekday Peak Hours

AM Peak Hour

PM Peak Hour

Intersection

Intersection

Traffic X GEEE
Intersection or
Control
Movement
Approach
Left
Roundabout US 169 & MN 210

Through




2050 Mini Roundabout - Weekend Peak Hours

FRI Peak Hour SUN Peak Hour
EB WB NB SB Intersection EB WB NB SB Intersection

Traffic Approach

Intersection or
Movement

Control
LOS

Approach
Roundabout US 169 & MN 210 Left

Through
Right




Forecast Year 2050 Truck Route - AM Peak Hour

Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 27.4 31.0 19.8 40.9 354 31.2 34.1 33.2 22.2 24.0 24.2 10.8 29.8
Total Delay (hr) 0.1 1.8 0.9 1.0 2.6 0.4 1.2 1.3 0.4 0.2 0.9 0.1 10.9
Movement LOS C C B D D C C C C C C B C
US 169 & Movement Volume 18 199 165 86 253 45 127 140 70 30 129 28 1290
MN 210 Movement 95th Queue (ft) 271 271 48 306 306 47 281 281 52 147 147 42
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 26.0 36.1 31.3 22.2
Approach LOS C D C C
Forecast Year 2050 Truck Route - PM Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 44.0 43.7 334 67.5 63.8 69.7 57.4 65.0 50.0 41.4 37.2 18.4 51.0
Total Delay (hr) 0.4 3.8 14 2.6 5.2 0.5 2.7 23 1.8 0.6 1.5 0.2 23.0
Movement LOS D D C E E E E E D D D B D
US 169 & Movement Volume 32 304 143 132 280 26 165 123 129 51 144 46 1575
MN 210 Movement 95th Queue (ft) 450 450 49 559 559 42 603 603 51 264 264 49
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 40.6 65.3 57.4 34.5
Approach LOS D E E C
Forecast Year 2050 Truck Route - FRI Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach ~ Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 67.8 59.9 50.5 553.2 | 5474 | 525.3 | 3054 | 287.7 | 270.1 82.3 69.6 52.3 262.9
Total Delay (hr) 0.6 6.0 25 28.4 55.5 7.0 14.3 13.3 17.8 14 3.8 0.5 151.1
Movement LOS E E D F F F F F F F E D F
US 169 & Movement Volume 30 346 169 168 332 45 161 164 228 61 196 32 1932
MN 210 Movement 95th Queue (ft) 659 659 47 4543 4543 44 2034 2034 51 463 463 46
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 57.4 547.4 285.6 70.4
Approach LOS E F F E
Forecast Year 2050 Truck Route - SUN Peak Hour
Intersection MOE Eastbound Approach Westbound Approach Northbound Approach  Southbound Approach Intersection
EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Total
Movement Delay (sec/veh) | 43.9 41.5 34.6 476.7 | 4423 | 496.1 52.1 50.1 371 40.1 39.6 16.0 189.0
Total Delay (hr) 0.4 4.5 1.7 38.8 40.5 5.9 1.8 1.5 1.7 0.4 1.1 0.1 98.4
Movement LOS D D C F F F D D D D D B F
US 169 & Movement Volume 28 380 172 269 299 43 122 100 159 37 97 28 1734
MN 210 Movement 95th Queue (ft) 478 478 46 3900 3900 46 398 398 50 183 183 46
Storage Bay Distance (ft) 0 0 25 0 0 25 0 0 25 0 0 25
Approach Delay (sec/veh) 39.6 461.2 45.3 35.6
Approach LOS D F D D
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US 169 & MN 210 (W JCT)
Crash Cost Analysis

Cost/Crash reflects MNDOT's Cost-Effectiveness & Benefit-Cost Analysis for Transportation Projects Appendix A, published July 2021. (http://www.dot.state.mn.us/planning/program/appendix_a.html)

Right Angle Left Turn Rear End Sideswipe Run Off Road Head On Right Turn Other Total
All Crashes 2 6 3 9 1 1 1 5 23
Fatal 0 0 0 0 0 0 0 0
A Injury 0 0 0 0 0 0 0 1
B Injury 0 1 0 0 0 0 0 3 23
C Injury 0 1 2 1 1 0 0 1
PDO 2 4 1 8 0 1 1 0
Cross-Street Crashes 0 0 0 0 0 0 0 0 0
Fatal
A Injury
B Injury 0
C Injury
PDO
Alternative 0
(No Build)
Total Crashes 20 6.0 3.0 9.0 1.0 1.0 1.0 5.0 28.0
Fatal 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C Injury 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 1.0
B Injury 0.0 1.0 0.0 0.0 0.0 0.0 0.0 .0 4.0
C Injury 0.0 1.0 20 1.0 1.0 0.0 0.0 .0 6.0
PDO 20 4.0 1.0 8.0 0.0 1.0 1.0 0.0 17.0
Crash Rate = 0.52
Alternative 1
All-Way Stop
No Change
Total Crashes 20 6.0 3.0 9.0 1.0 1.0 1.0 5.0 28.0
Fatal 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0
A Injury 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0
B Injury 0.0 1.0 0.0 0.0 0.0 0.0 0.0 .0 4.0
C Injury 0.0 1.0 20 1.0 1.0 0.0 0.0 0 6.0
PDO 20 4.0 1.0 8.0 0.0 1.0 1.0 .0 17.0
Crash Rate = 0.52
Alternative 2
Modified Signal Timing
No Change
Total Crashes 20 6.0 3.0 9.0 1.0 1.0 1.0 5.0 28.0
Fatal 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
A Injury 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 1.0
B Injury 0.0 1.0 0.0 0.0 0.0 0.0 0.0 .0 4.0
C Injury 0.0 1.0 20 1.0 1.0 0.0 0.0 .0 6.0
PDO 20 4.0 1.0 8.0 0.0 1.0 1.0 0.0 17.0
Crash Rate = 0.52
Alternative 2A
Modified Signal Timing + RTLs
Eliminate RT Si Collision with Parked Cars
Total Crashes 20 6.0 3.0 20 1.0 1.0 5.0 210
Fatal 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0
A Injury 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 1.0
B Injury 0.0 1.0 0.0 0.0 0.0 0.0 0.0 .0 4.0
C Injury 0.0 1.0 20 1.0 1.0 0.0 0.0 0 6.0
PDO 20 4.0 1.0 1.0 0.0 1.0 1.0 .0 10.0
Crash Rate = 0.39
Alternative 3
Mini Roundabout
= Use Statewide Average for Single-Lane RAB
Total Crashes
Fatal
A Injury
B Injury
C Injury
PDO
Crash Rate = 0.32
Alternative 4
Truck Route
= Eliminate crashes that involve a HCV.
Total Crashes 20 6.0 3.0 4.0 1.0 0.0 1.0 5.0 220
Fatal 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0
A Injury 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 1.0
B Injury 0.0 1.0 0.0 0.0 0.0 0.0 0.0 .0 4.0
C Injury 0.0 1.0 20 1.0 1.0 0.0 0.0 .0 6.0
PDO 20 4.0 1.0 3.0 0.0 0.0 1.0 0.0 11.0
Crash Rate = 0.40
2030 Annual Crash Costs
Average Crashes
Scenario Traffic Control Severity Sevsrl.ty Crash Rate fotallEntenng I Year Cosl/Craeh Cost/\ear
Proportion Volume (No.) ($) ($)
K 0.0% 0.000 $ 15,900,000 | $ -
A 3.6% 0.100 $ 1,700,000 || $ 170,000.00
Alternative 0 Traffic Signal B 14.3% 0.52 5,570,020 0.400 $ 380,000 || $ 152,000.00
(No Build) C 21.4% 0.600 $ 180,000 || $ 108,000.00
PDO 60.7% 1.700 $ 18,000 || $ 30,600.00
Total 100% 2.800 $ 460,600.00
Average Crashes
Scenario Traffic Control Severity Sevarle Crash Rate fotaliEnterny I Year Cosl/Craeh Cost/\ear
Proportion Volume (No.) ($) ($)
K 0.0% 0.000 $ 15,900,000 || $ -
A 3.6% 0.100 $ 1,700,000 || $ 170,000.00
Alternative 1 0 B 14.3% 0.52 5,570,020 0.400 $ 380,000 || $ 152,000.00
All-Way Stop C 21.4% 0.600 $ 180,000 || $ 108,000.00
PDO 60.7% 1.700 $ 18,000 || $ 30,600.00
Total 100% 2.800 $ 460,600.00
Average Crashes
Scenario Traffic Control Severity Sevarle Crash Rate fotaliEnterny I Year Cosl/Craeh Cost/\ear
Proportion Volume (No.) ($) ($)
K 0.0% 0.000 $ 15,900,000 || $ -
A 3.6% 0.100 $ 1,700,000 || $ 170,000.00
Alternative 2 Traffic Signal B 14.3% 0.52 5,570,020 0.400 $ 380,000 || $ 152,000.00
Modified Signal Timing C 21.4% 0.600 $ 180,000 || $ 108,000.00
PDO 60.7% 1.700 $ 18,000 || $ 30,600.00
Total 100% 2.800 $ 460,600.00
Average Crashes
Scenario Traffic Control Severity Sevarle Crash Rate fotaliEntenny I Year Cosl/Craeh Cost/\ear
Proportion Volume (No.) ($) ($)
K 0.0% 0.000 $ 15,900,000 || $ -
A 4.8% 0.100 $ 1,700,000 || $ 170,000.00
Alternative 2A Traffic Signal B 19.0% 0.39 5,570,020 0.400 $ 380,000 || $ 152,000.00
Modified Signal Timing + RTLs C 28.6% 0.600 $ 180,000 || $ 108,000.00
PDO 47.6% 1.000 $ 18,000 || $ 18,000.00
Total 100% 2.100 $ 448,000.00
Average Crashes
Scenario Traffic Control Severity Sevarle Crash Rate fotaliEnterny I Year Cosl/Craeh Cost/\ear
Proportion Volume (No.) ($) ($)
K 0.0% 0.000 $ 15,900,000 || $ -
A 1.0% 0.017 $ 1,700,000 || $ 29,498.55
Alternative 3 Roundabout B 6.8% 0.32 5,570,020 0.121 $ 380,000 || $ 46,156.56
Mini Roundabout C 16.8% 0.302 $ 180,000 || $ 54,346.74
PDO 75.5% 1.357 $ 18,000 || $ 24,424.80
Total 100% 1.798 $ 154,426.65
N N Average Crashes
Scenario Traffic Control Severity Sevan‘ty Crash Rate fotaliEntenny I Year Cosl/Craeh Cost/\ear
Proportion Volume (No.) ($) ($)
K 0.0% 0.000 $ 15,900,000 | $ -
A 4.5% 0.100 $ 1,700,000 || $ 170,000.00
Alternative 4 Traffic Signal B 18.2% 0.40 5,570,020 0.400 $ 380,000 || $ 152,000.00
Truck Route C 27.3% 0.600 $ 180,000 || $ 108,000.00
PDO 50.0% 1.100 $ 18,000 || $ 19,800.00
Total 100% 2.200 $ 449,800.00
Cost/Crash reflects MNDOT's Cost-Effectiveness & Benefit-Cost Analysis for Transportation Projects Appendix A, published July 2021. (http://www.dot.state.mn.us/plar dix_a.html)
2050 Annual Crash Costs
o q Average Crashes
Scenario Traffic Control Severity Seven_ty Crash Rate fotEncrng I Year Cost/jcesn Cest/Neay
Proportion Volume (No) (%) (%)
K 0.0% 0.000 $ 15,900,000 N/A
A 3.6% 0.113 $ 1,700,000 || $ 192,576.00
Alternative 0 Traffic Signal B 14.3% 0.52 6,154,022 0.453 $ 380,000 || § 172,185.60
(No Build) C 21.4% 0.680 $ 180,000 || $ 122,342.40
PDO 60.7% 1.926 $ 18,000 || § 34,663.68
Total 100% 3.172 $ 521,767.68
- q Average Crashes
Scenario Traffic Control Severity Seven_ty Crash Rate otlEntcnng I Year Cost/jcesh Cost/Neay
Proportion Volume (No) ($) ($)
K 0.0% 0.000 $ 15,900,000 N/A
A 3.6% 0.113 $ 1,700,000 || $ 192,576.00
Alternative 1 0 B 14.3% 0.52 6,154,022 0.453 $ 380,000 || $ 172,185.60
All-Way Stop C 21.4% 0.680 $ 180,000 || $ 122,342.40
PDO 60.7% 1.926 $ 18,000 || § 34,663.68
Total 100% 3.172 $ 521,767.68
- q Average Crashes
Scenario Traffic Control Severity Seven_ty Crash Rate otlEntcnng I Year Cost/jcesh Cost/Neay
Proportion Volume (No) ($) ($)
K 0.0% 0.000 $ 15,900,000 N/A
A 3.6% 0.113 $ 1,700,000 || $ 192,576.00
Alternative 2 Traffic Signal B 14.3% 0.52 6,154,022 0.453 $ 380,000 || $ 172,185.60
Modified Signal Timing C 21.4% 0.680 $ 180,000 || $ 122,342.40
PDO 60.7% 1.926 $ 18,000 || § 34,663.68
Total 100% 3.172 $ 521,767.68
- q Average Crashes
Scenario Traffic Control Severity Seven_ty Crash Rate otlEntcnng I Year Cost/jcesh Cost/Neay
Proportion Volume (No) ($) ($)
K 0.0% 0.000 $ 15,900,000 N/A
A 4.8% 0.113 $ 1,700,000 || $ 192,576.00
Alternative 2A Traffic Signal B 19.0% 0.39 6,154,022 0.453 $ 380,000 || § 172,185.60
Modified Signal Timing + RTLs C 28.6% 0.680 $ 180,000 || $ 122,342.40
PDO 47.6% 1.133 $ 18,000 || § 20,390.40
Total 100% 2.379 $ 507,494.40
- q Average Crashes
Scenario Traffic Control Severity Seven_ty Crash Rate otlEntcnng I Year Cost/jcesh Cost/Neay
Proportion Volume (No) ($) ($)
K 0.0% 0.000 $ 15,900,000 N/A
A 1.0% 0.019 $ 1,700,000 || $ 32,591.40
Alternative 3 Roundabout B 6.8% 0.32 6,154,022 0.134 $ 380,000 | $ 50,995.95
Mini Roundabout C 16.8% 0.334 $ 180,000 || $ 60,044.85
PDO 75.5% 1.499 $ 18,000 || § 26,985.68
Total 100% 1.986 $ 170,617.88
o a Average Crashes
Scenario Traffic Control Severity Seven_ty Crash Rate fotlEnctng I Year Cost/cesn Cost/Neay
Proportion Volume (No) ($) ($)
K 0.0% 0.000 $ 15,900,000 N/A
A 4.5% 0.113 $ 1,700,000 || $ 192,576.00
Alternative 4 Traffic Signal B 18.2% 0.40 6,154,022 0.453 $ 380,000 || $ 172,185.60
Truck Route C 27.3% 0.680 $ 180,000 || $ 122,342.40
PDO 50.0% 1.246 $ 18,000 || § 22,429.44
Total 100% 2.492 $ 509,533.44




US 169 & MN 210 (W JCT) - Present Value Crash Benefit - 2050 Forecast

Annual Crash Cost

Crash Benefit

Present Value Crash Benefit

Year Alternative 0 Alternative 1 MAog;ef:::tls‘;Z:al IV?;E;;L?;?;:\I Alternative 3 Alternative 4 Alternative 0 Alternative 1 MAog;ef:::tls‘;Z:al IV?;E;;L?;?;:\I Alternative 3 Alternative 4 Alternative 0 Alternative 1 MAog;ef:::tls‘;Z:al IV?;E;;L?;?;:\I Alternative 3 Alternative 4
(No Build) All-Way Stop . . Mini Roundabout| Truck Route (No Build) All-Way Stop . . Mini Roundabout| Truck Route (No Build) All-Way Stop . . Mini Roundabout| Truck Route
Timing Timing + RTLs Timing Timing + RTLs Timing Timing + RTLs
2030 $ 460,600 | $ 460,600 | $ 460,600 | $ 448,000 | $ 154,427 | $ 449,800 | $ = $ = $ = $ 12,600 | $ 306,173 | $ 10,800 | $ - $ - $ - $ 12,600 | $ 306,173 | § 10,800
2031 $ 463,658 | $ 463,658 | $ 463,658 | $ 450,975 | $ 155,236 | $ 452,787 1 % - $ - $ - $ 12,684 | $ 308,422 | $ 10,8721 $ - $ - $ - $ 12,302 | $ 299,149 | § 10,545
2032 $ 466,717 | $ 466,717 | $ 466,717 | $ 453,949 | $ 156,046 | $ 455,773 1 % - $ - $ - $ 12,767 | $ 310,671 $ 10,9431 $ - $ - $ - $ 12,011 $ 292,269 | $ 10,295
2033 $ 469,775 | $ 469,775 | $ 469,775 | $ 456,924 | $ 156,855 | $ 458,760 | $ - $ - $ - $ 12,851 | $ 312920 | $ 11,0151 $ - $ - $ - $ 11,726 | $ 285,534 | § 10,051
2034 $ 472,834 | $ 472,834 | $ 472,834 | $ 459,899 | $ 157,665 | $ 461,747 1 $ - $ - $ - $ 12,935 | $ 315169 | $ 11,0871 $ - $ - $ - $ 11,448 | $ 278,938 | § 9,812
2035 $ 475,892 | $ 475,892 | $ 475,892 | $ 462,874 | $ 158,474 | $ 464,733 $ - $ - $ - $ 13,018 | $ 317417 | $ 11,1591 $ - $ - $ - $ 11,175 $ 272,482 | § 9,579
2036 $ 478,950 | $ 478,950 | $ 478,950 | $ 465,848 | $ 159,284 | $ 467,720 $ - $ - $ - $ 13,102 | $ 319,666 | $ 11,2301 $ - $ - $ - $ 10,909 | § 266,161 | $ 9,351
2037 $ 482,009 | $ 482,009 | $ 482,009 | $ 468,823 | $ 160,094 | $ 470,707 | $ - $ - $ - $ 13,186 | $ 321915 $ 11,302 $ - $ - $ - $ 10,649 [ $ 259,974 | § 9,127
2038 $ 485,067 | $ 485,067 | $ 485,067 | $ 471,798 | $ 160,903 | $ 473,693 ] $ - $ - $ - $ 13,269 | § 324,164 | $ 11,374 $ - $ - $ - $ 10,394 | § 253919 | § 8,909
2039 $ 488,125 | $ 488,125 | $ 488,125 | $ 474,772 | $ 161,713 | $ 476,680 | $ - $ - $ - $ 13,353 [ § 326,413 | $ 11,4451 $ - $ - $ - $ 10,145 $ 247,993 | § 8,696
2040 $ 491,184 | $ 491,184 | § 491,184 | $ 477,747 | $ 162,522 | $ 479,667 | $ - $ - $ - $ 13437 [ $ 328,662 | $ 11,5171 $ - $ - $ - $ 9,902 | $ 242,193 | § 8,487
2041 $ 494,242 | $ 494,242 | $ 494,242 | $ 480,722 | $ 163,332 | $ 482,653 $ - $ - $ - $ 13,520 [ $ 330,910 | $ 11,5891 $ - $ - $ - $ 9,664 | $ 236,518 | $ 8,283
2042 $ 497,301 | $ 497,301 | § 497,301 | $ 483,697 | $ 164,141 | $ 485,640 | $ - $ - $ - $ 13,604 [ $ 333,159 | 11,6611 $ - $ - $ - $ 9,431 $ 230,966 | $ 8,084
2043 $ 500,359 | $ 500,359 | $ 500,359 | $ 486,671 | $ 164,951 | $ 488,627 | $ - $ - $ - $ 13,688 [ § 335,408 | $ 11,7321 $ - $ - $ - $ 9,204 | $ 225533 | § 7,889
2044 $ 503,417 [ $ 503,417 [ $ 503,417 [ $ 489,646 | $ 165,761 | $ 491,613 $ - $ - $ - $ 13771 $ 337,657 | $ 11,804 $ - $ - $ - $ 8,982 | $ 220,219 | $ 7,699
2045 $ 506,476 | $ 506,476 | $ 506,476 | $ 492,621 | $ 166,570 | $ 494,600 | $ - $ - $ - $ 13,855 [ § 339,906 | $ 11,876 | $ - $ - $ - $ 8,764 | $ 215,020 | § 7,512
2046 $ 509,534 | $ 509,534 | $ 509,534 | $ 495,596 | $ 167,380 | $ 497,587 $ - $ - $ - $ 13939 § 342,155 | § 11,9471 $ - $ - $ - $ 8,552 | $ 209,934 | § 7,331
2047 $ 512,593 [ § 512,593 [ § 512,593 [ § 498,570 | $ 168,189 | $ 500,573 | $ - $ - $ - $ 14,022 [ $ 344,403 | $ 12,0191 $ - $ - $ - $ 8,345 | $ 204,960 | $ 7,153
2048 $ 515,651  $ 515,651 [ $ 515,651 [ $ 501,545 [ $ 168,999 | $ 503,560 | $ - $ - $ - $ 14,106 | $ 346,652 | $ 12,0911 $ - $ - $ - $ 8,142 | $ 200,096 | $ 6,979
2049 $ 518,709 | § 518,709 | $ 518,709 | $ 504,520 | $ 169,808 | $ 506,547 | $ - $ - $ - $ 14,190 [ § 348,901 | $ 12,163 $ - $ - $ - $ 7,944 | $ 195,338 | $ 6,809
2050 $ 521,768 | $ 521,768 | $ 521,768 | $ 507,494 [ $ 170,618 | $ 509,533 | $ = $ - $ = $ 14,273 | $ 351,150 | $ 12,2341 $ = $ - $ = $ 7,751 $ 190,686 | $ 6,644
$ 10,314,861 | $ 10,314,861 | $ 10,314,861 | $ 10,032,691 | $ 3,412,968 | $ 10,073,001 | $ - $ - $ - $ 282,169 | $ 6,901,893 | $ 241,860 | $ - $ - $ - $ 210,040 | $ 5,134,058 | $ 180,034
Discount Rate 3.1%
Construction Year 2030
Design Year 2050
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ENGINEER'S CONCEPTUAL OPINION OF PROBABLE COST
US 169 & MN 210 (W JCT.) - Mini Roundabout
Date Prepared:
October 14, 2025

Item # | Description | Unit | Unit Price

Quantity

| Total

Roadway Paving

2104.502 Remove Signal System EACH $20,000.00 1 $20,000
2104.503 [Remove Curb & Gutter LIN FT $8.00 900 $7,200
2104.507 Remove Bituminous Pavement SQYD $10.00 2800 $28,000
2104.518 [Remove Concrete Walk SQFT $3.00 7800 $23,400
2106.507 Excavation - Common CUYD $12.00 2100 $25,200
2106.507 |Common Embankment (CV) CUYD $5.00 1100 $5,500
2106.507 |Select Granular Embankment (CV) CUYD $25.00 1300 $32,500
2211.507 |Aggregate Base (CV) Class 6 CUYD $40.00 1000 $40,000
2360.504 [Type SP 12.5 Wearing Course Mix TON $100.00 800 $80,000
2521.518 |6" Concrete Walk SQ FT $15.00 10500 $157,500
2531.503 Concrete Curb and Gutter LIN FT $35.00 1400 $49,000
2531.618 [Truncated Domes SQFT $75.00 300 $22,500
Subtotal Paving and Grading Costs $448,300

Drainage 10% $49,000

Turf Establishment & Erosion Control 5% $25,000

Subtotal Drainage and Erosion Costs|

Signing and Striping
Signing & Pavement Marking

$74,000

Subtotal Signing and Striping Costs

Temp Traffic Control / Mobilization / Staging
Temporary Pavement & Drainage

5%

$25,000

2563.601 |Traffic Control

7%

$34,000

2021.501 |Mobilization

10%

$49,000

Subtotal Temp Traffic Control / Mobilization / Staging]

Traffic Signals / Lighting / Maintenance

$108,000

$74,000

Subtotal Traffic Signals / Lighting / Maintenance|
Indirect Costs & Contingency

$74,000

Construction Subtotal $775,800
30% Contingency $233,000
2025 Construction Cost Plus Contingencyj $1,008,800
2030 Inflation Adjustment Factor (Assume 5% Annually) 5%
2030 Construction Cost Plus Contingency| $1,287,513

Notes and Assumptions:

1. Pavement Section is 7" Bit, 8" Agg Base Class 6, 15" Select Granular

2. Concrete Median is 6" Concrete Walk, 14" Agg Base Class 6, 15" Select Granular
3. Concrete Sidewalk is 6" Concrete Walk, 6" Agg Base Class 6

4. Density of Biutminous to be 113 lb/sy*in

5. Utility costs not included in estimate.

6. All existing concrete walk within limits of Mini-RAB to be removed and replaced.
7. R/W and Easement Costs not included in estimate.
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TRANSPORTATION



Daily and Annual Vehicle Hours Traveled (Weekday Peak Hours)

2030 Vehicle Hours Traveled (VHT) - Weekday Peak Hours

2030 2030 2030 2030 2030 2030
Time Grouping Percent of Grouping by Volume ALT 0 ALT 1 ALT 2 ALT 2A ALT 3 ALT 4
Period Total Delay Total Delay Total Delay Total Delay Total Delay Total Delay
(Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr)
12:00 AM| AM OFF 2.7% 0.22 0.17 0.24 0.20 0.02 0.22
1:00 AM| AM OFF 1.8% 0.15 0.11 0.16 0.14 0.01 0.14
2:00 AM| AM OFF 1.5% 0.13 0.09 0.14 0.12 0.01 0.12
3:00 AM| AM OFF 1.5% 0.13 0.09 0.14 0.12 0.01 0.12
4:00 AM| AM OFF 6.1% 0.51 0.39 0.56 0.47 0.04 0.50
5:00 AM| AM OFF 19.1% 1.61 1.21 1.76 1.47 0.14 1.55
6:00 AM AM 39.5% 3.32 2.49 3.63 3.04 0.28 3.20
7:00 AM AM 100.0% 8.40 6.30 9.20 7.70 0.72 8.10
8:00 AM AM 87.4% 7.34 5.51 8.04 6.73 0.63 7.08
9:00 AM OFF 88.7% 7.45 5.59 8.16 6.83 0.64 7.18
10:00 AM OFF 95.4% 8.01 6.01 8.78 7.35 0.69 7.73
11:00 AM OFF 96.5% 8.11 6.08 8.88 7.43 0.70 7.82
12:00 PM OFF 89.3% 9.91 6.78 10.71 8.75 0.99 8.48
1:00 PM OFF 82.3% 9.14 6.26 9.88 8.07 0.91 7.82
2:00 PM OFF 83.0% 9.22 6.31 9.96 8.14 0.92 7.89
3:00 PM PM 100.0% 11.10 7.60 12.00 9.80 1.11 9.50
4:00 PM PM 98.8% 10.97 7.51 11.86 9.69 1.09 9.39
5:00 PM PM 77.5% 8.60 5.89 9.30 7.60 0.86 7.36
6:00 PM PM 54.8% 6.08 4.16 6.57 5.37 0.61 5.20
7:00 PM| PM OFF 40.9% 4.54 3.11 491 4.01 0.45 3.89
8:00 PM| PM OFF 27.4% 3.04 2.08 3.29 2.68 0.30 2.60
9:00 PM| PM OFF 22.2% 2.46 1.69 2.66 2.17 0.25 2.11
10:00 PM| PM OFF 10.2% 1.13 0.77 1.22 1.00 0.11 0.97
11:00 PM| PM OFF 3.9% 0.43 0.30 0.47 0.38 0.04 0.37
2030 Daily Vehicle Hours Traveled (VHT) 122.0 86.5 132.5 109.3 11.5 109.3
2030 Annual Vehicle Hours Traveled (VHT) 41390.8 29345.1 44964.7 37063.3 3913.4 37093.8

2050 Vehicle Hours Traveled (VHT) - Weekday Peak Hours

2050 2050 2050 2050 2050 2050
Time Grouping Percent of Grouping by Volume ALTO ALT 1 ALT 2 ALT 2A ALT 3 ALT 4
Period Total Delay Total Delay Total Delay Total Delay Total Delay Total Delay
(Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr)
12:00 AM| AM OFF 3.6% 0.59 0.50 0.66 0.46 0.04 0.40
1:00 AM| AM OFF 2.5% 0.40 0.34 0.45 0.31 0.03 0.27
2:00 AM| AM OFF 2.0% 0.32 0.27 0.36 0.25 0.02 0.22
3:00 AM| AM OFF 2.2% 0.36 0.31 0.41 0.29 0.03 0.25
4:00 AM| AM OFF 7.0% 1.13 0.96 1.27 0.88 0.08 0.77
5:00 AM| AM OFF 19.4% 3.15 2.68 3.54 2.47 0.22 2.14
6:00 AM AM 39.8% 6.45 5.49 7.25 5.06 0.46 4.38
7:00 AM AM 100.0% 16.20 13.80 18.20 12.70 1.15 11.00
8:00 AM AM 87.5% 14.18 12.08 15.93 11.12 1.01 9.63
9:00 AM OFF 88.0% 14.25 12.14 16.01 11.17 1.01 9.68
10:00 AM OFF 95.3% 15.44 13.15 17.34 12.10 1.10 10.48
11:00 AM OFF 95.9% 15.54 13.24 17.46 12.18 1.10 10.55
12:00 PM OFF 89.4% 22.79 23.24 23.24 15.55 1.74 20.73
1:00 PM OFF 82.1% 20.94 21.35 21.35 14.29 1.60 19.05
2:00 PM OFF 83.3% 21.24 21.65 21.65 14.49 1.63 19.32
3:00 PM PM 100.0% 25.50 26.00 26.00 17.40 1.95 23.20
4:00 PM PM 99.1% 25.27 25.77 25.77 17.24 1.93 22.99
5:00 PM PM 77.8% 19.83 20.22 20.22 13.53 1.52 18.04
6:00 PM PM 55.0% 14.02 14.29 14.29 9.56 1.07 12.75
7:00 PM| PM OFF 41.1% 10.47 10.68 10.68 7.15 0.80 9.53
8:00 PM| PM OFF 27.7% 7.06 7.20 7.20 4.82 0.54 6.42
9:00 PM| PM OFF 22.3% 5.68 5.80 5.80 3.88 0.44 5.17
10:00 PM| PM OFF 10.6% 2.71 2.76 2.76 1.85 0.21 2.47
11:00 PM| PM OFF 4.7% 1.19 1.22 1.22 0.81 0.09 1.08
2050 Daily Vehicle Hours Traveled (VHT) 264.7 255.1 279.0 189.6 19.8 220.5
2050 Annual Vehicle Hours Traveled (VHT) 89801.1 86553.6 94662.2 64309.2 6704.9 74811.2




Daily and Annual Vehicle Hours Traveled (Friday Peak Hour)

2030 Vehicle Hours Traveled (VHT) - Friday Peak Hour

2030 2030 2030 2030 2030 2030
Time Grouping  Percent of Grouning by Volume ALT 0 ALT 1 ALT 2 ALT 2A ALT 3 ALT 4
Period I (SIS 157 Total Delay Total Delay Total Delay Total Delay Total Delay Total Delay
(Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr)
12:00 AM| AM OFF 2.7% 0.23 0.17 0.25 0.21 0.02 0.22
1:00 AM| AM OFF 1.8% 0.15 0.11 0.17 0.14 0.01 0.15
2:00 AM| AM OFF 1.5% 0.13 0.10 0.14 0.12 0.01 0.12
3:00 AM| AM OFF 1.5% 0.13 0.10 0.14 0.12 0.01 0.12
4:00 AM| AM OFF 6.2% 0.52 0.39 0.57 0.48 0.04 0.50
5:00 AM| AM OFF 19.5% 1.64 1.23 1.79 1.50 0.14 1.58
6:00 AM AM 44.7% 3.75 2.81 411 3.44 0.32 3.62
7:00 AM AM 100.0% 8.40 6.30 9.20 7.70 0.71 8.10
8:00 AM AM 109.9% 9.23 6.93 10.11 8.46 0.78 8.90
9:00 AM OFF 108.5% 9.11 6.83 9.98 8.35 0.77 8.79
10:00 AM OFF 82.4% 32.61 37.31 31.71 15.57 1.70 18.69
11:00 AM OFF 84.7% 33.55 38.37 32.61 16.01 1.75 19.23
12:00 PM OFF 92.6% 36.68 41.96 35.66 17.51 1.92 21.03
1:00 PM OFF 92.1% 36.49 41.74 35.48 17.42 191 20.92
2:00 PM OFF 88.3% 34.96 39.99 33.99 16.68 1.83 20.04
3:00 PM PM 100.0% 39.60 45.30 38.50 18.90 2.07 22.70
4:00 PM PM 94.9% 37.59 43.00 36.55 17.94 1.96 21.55
5:00 PM PM 79.4% 31.44 35.97 30.57 15.01 1.64 18.02
6:00 PM PM 92.3% 7.76 5.82 8.49 7.11 0.65 7.48
7:00 PM| PM OFF 47.5% 3.99 2.99 437 3.66 0.34 3.85
8:00 PM| PM OFF 31.8% 2.67 2.00 2.92 2.45 0.22 2.57
9:00 PM| PM OFF 25.7% 2.16 1.62 2.37 1.98 0.18 2.08
10:00 PM| PM OFF 11.8% 0.99 0.74 1.09 0.91 0.08 0.96
11:00 PM| PM OFF 4.5% 0.38 0.28 0.42 0.35 0.03 0.37
2030 Daily Vehicle Hours Traveled (VHT) 334.2 362.1 331.2 182.0 19.1 211.6
2030 Annual Vehicle Hours Traveled (VHT) 4344.1 4706.9 4305.4 2366.0 248.3 2750.7

2050 Vehicle Hours Traveled (VHT) - Friday Peak Hour

2050 2050 2050 2050 2050 2050
Time e | e e e e s ALTO ALT 1 ALT 2 ALT 2A ALT 3 ALT 4
Period e [ Total Delay Total Delay Total Delay Total Delay Total Delay Total Delay
(Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr)
12:00 AM| AM OFF 3.7% 0.60 0.51 0.67 0.47 0.04 0.41
1:00 AM| AM OFF 2.5% 0.41 0.35 0.46 0.32 0.03 0.28
2:00 AM| AM OFF 2.0% 0.32 0.28 0.36 0.25 0.02 0.22
3:00 AM| AM OFF 2.3% 0.37 0.32 0.42 0.29 0.03 0.25
4:00 AM| AM OFF 7.1% 1.15 0.98 1.29 0.90 0.08 0.78
5:00 AM| AM OFF 19.8% 3.21 2.74 3.61 2.52 0.22 2.18
6:00 AM AM 44.7% 7.24 6.17 8.13 5.67 0.50 491
7:00 AM AM 100.0% 16.20 13.80 18.20 12.70 1.13 11.00
8:00 AM AM 110.0% 17.82 15.18 20.02 13.97 1.24 12.10
9:00 AM OFF 108.4% 17.55 14.95 19.72 13.76 1.22 11.92
10:00 AM OFF 82.1% 182.52 192.13 174.65 93.23 3.50 124.01
11:00 AM OFF 84.7% 188.47 198.39 180.34 96.27 3.61 128.05
12:00 PM OFF 92.4% 205.44 216.24 196.57 104.94 3.94 139.57
1:00 PM OFF 92.2% 205.11 215.90 196.25 104.77 3.93 139.35
2:00 PM OFF 88.1% 195.96 206.27 187.50 100.10 3.76 133.14
3:00 PM PM 100.0% 222.40 234.10 212.80 113.60 4.26 151.10
4:00 PM PM 94.8% 210.94 222.04 201.84 107.75 4.04 143.32
5:00 PM PM 79.3% 176.36 185.63 168.74 90.08 3.38 119.82
6:00 PM PM 92.7% 15.01 12.79 16.87 11.77 1.04 10.19
7:00 PM| PM OFF 47.4% 7.68 6.54 8.63 6.02 0.53 5.22
8:00 PM| PM OFF 32.0% 5.18 441 5.82 4.06 0.36 3.51
9:00 PM| PM OFF 25.7% 4.17 3.55 4.68 3.27 0.29 2.83
10:00 PM| PM OFF 12.3% 1.99 1.69 2.23 1.56 0.14 1.35
11:00 PM| PM OFF 5.4% 0.87 0.75 0.98 0.69 0.06 0.59
2050 Daily Vehicle Hours Traveled (VHT) 1687.0 1755.7 1630.8 888.9 374 1146.1
2050 Annual Vehicle Hours Traveled (VHT) 21930.7 22824.1 21200.2 11556.3 485.7 14899.4




Daily and Annual Vehicle Hours Traveled (Sunday Peak Hour)

2030 Vehicle Hours Traveled (VHT) - Sunday Peak Hour

2030 2030 2030 2030 2030 2030
Time Grouping Percent of Grouping by Volume ALT 0 ALT 1 ALT 2 ALT 2A ALT 3 ALT 4
Period Total Delay Total Delay Total Delay Total Delay Total Delay Total Delay
(Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr)
12:00 AM| AM OFF 2.1% 0.38 0.28 0.39 0.26 0.02 0.37
1:00 AM| AM OFF 1.4% 0.25 0.19 0.26 0.18 0.01 0.25
2:00 AM| AM OFF 1.2% 0.21 0.16 0.22 0.15 0.01 0.21
3:00 AM| AM OFF 1.2% 0.21 0.16 0.22 0.15 0.01 0.21
4:00 AM| AM OFF 4.9% 0.87 0.64 0.89 0.60 0.04 0.85
5:00 AM| AM OFF 15.4% 2.72 2.00 2.78 1.89 0.14 2.65
6:00 AM AM 10.3% 1.82 1.33 1.86 1.26 0.09 1.76
7:00 AM AM 28.9% 5.12 3.76 5.23 3.56 0.26 4.97
8:00 AM AM 46.7% 8.27 6.07 8.46 5.75 0.42 8.04
9:00 AM OFF 66.0% 11.67 8.57 11.94 8.11 0.59 11.34
10:00 AM OFF 91.4% 16.17 11.88 16.54 11.24 0.81 15.72
11:00 AM OFF 98.0% 17.35 12.74 17.74 12.05 0.87 16.86
12:00 PM OFF 100.0% 17.70 13.00 18.10 12.30 0.89 17.20
1:00 PM OFF 87.7% 15.52 11.40 15.87 10.78 0.78 15.08
2:00 PM OFF 76.8% 13.59 9.98 13.90 9.44 0.68 13.21
3:00 PM PM 71.4% 12.63 9.28 12.92 8.78 0.64 12.28
4:00 PM PM 62.7% 11.11 8.16 11.36 7.72 0.56 10.79
5:00 PM PM 62.2% 11.01 8.08 11.25 7.65 0.55 10.69
6:00 PM PM 49.6% 8.77 6.44 8.97 6.10 0.44 8.53
7:00 PM| PM OFF 37.5% 6.63 4.87 6.78 4.61 0.33 6.44
8:00 PM| PM OFF 25.1% 4.44 3.26 4.54 3.08 0.22 431
9:00 PM| PM OFF 20.3% 3.59 2.64 3.67 2.50 0.18 3.49
10:00 PM| PM OFF 9.3% 1.65 1.21 1.69 1.15 0.08 1.60
11:00 PM| PM OFF 3.6% 0.63 0.46 0.64 0.44 0.03 0.61
2030 Daily Vehicle Hours Traveled (VHT) 172.3 126.6 176.2 119.7 8.7 167.5
2030 Annual Vehicle Hours Traveled (VHT) 2240.2 1645.3 2290.8 1556.7 112.7 2176.9

2050 Vehicle Hours Traveled (VHT) - Sunday Peak Hour

2050 2050 2050 2050 2050 2050
Time e | e e e e s ALTO ALT 1 ALT 2 ALT 2A ALT 3 ALT 4
Period HIE [ Total Delay Total Delay Total Delay Total Delay Total Delay Total Delay
(Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr) (Veh-Hr)
12:00 AM| AM OFF 2.9% 3.19 2.68 2.69 0.85 0.05 2.88
1:00 AM| AM OFF 2.0% 2.17 1.82 1.83 0.58 0.03 1.96
2:00 AM| AM OFF 1.6% 1.72 1.45 1.45 0.46 0.03 1.55
3:00 AM| AM OFF 1.8% 1.98 1.66 1.67 0.52 0.03 1.78
4:00 AM| AM OFF 5.6% 6.13 5.15 5.17 1.63 0.10 5.52
5:00 AM| AM OFF 15.6% 17.12 14.38 14.42 4.54 0.27 15.41
6:00 AM AM 10.8% 11.81 9.92 9.96 3.13 0.18 10.64
7:00 AM AM 29.3% 32.06 26.93 27.02 8.50 0.50 28.87
8:00 AM AM 47.1% 51.47 43.24 43.38 13.65 0.80 46.35
9:00 AM OFF 66.3% 72.55 60.94 61.14 19.23 1.13 65.32
10:00 AM OFF 91.5% 100.14 84.12 84.40 26.55 1.56 90.16
11:00 AM OFF 97.8% 107.04 89.92 90.21 28.37 1.67 96.37
12:00 PM OFF 100.0% 109.40 91.90 92.20 29.00 1.70 98.50
1:00 PM OFF 88.1% 96.37 80.96 81.22 25.55 1.50 86.77
2:00 PM OFF 76.4% 83.53 70.17 70.40 22.14 1.30 75.21
3:00 PM PM 71.6% 78.36 65.83 66.04 20.77 1.22 70.55
4:00 PM PM 63.2% 69.17 58.10 58.29 18.33 1.08 62.27
5:00 PM PM 62.5% 68.34 57.40 57.59 18.11 1.06 61.53
6:00 PM PM 49.6% 54.22 45.55 45.70 14.37 0.84 48.82
7:00 PM| PM OFF 37.4% 40.94 34.39 34.50 10.85 0.64 36.86
8:00 PM| PM OFF 25.2% 27.59 23.18 23.25 7.31 0.43 24.84
9:00 PM| PM OFF 20.3% 22.22 18.67 18.73 5.89 0.35 20.01
10:00 PM| PM OFF 9.7% 10.60 8.91 8.93 2.81 0.17 9.55
11:00 PM| PM OFF 4.3% 4.66 3.92 3.93 1.24 0.07 4.20
2050 Daily Vehicle Hours Traveled (VHT) 1072.8 901.2 904.1 284.4 16.7 965.9
2050 Annual Vehicle Hours Traveled (VHT) 13946.4 11715.5 11753.7 3696.9 217.2 12556.8




US 169 & MN 210 (W JCT) --- Benefit / Cost Analysis for Alternative 1 All-Way Stop 2050 Forecast

BASE 2030 Total B/C Analysis Summary
DELAY (Stop) 47,975 BENEFITS Value(Discounted)
1. Travel Time Savings: $ 5,521,373 Estimated Estimated Estimated
[ TOTAL $ 5,521,373 Category Improvement Description
2050 No Improvement Total 2030 No Improvement Total ll Roadway Paving
COSTS Value(Discounted) il Drainage and Erosion
DELAY (Stop) 125,678 |DELAY (Stop) 47,975 1. Roadway/Interchange $ -
2. Bridges $ -
0 Improvement Total Improvement Total 3. Maintenance $ (2,948)
4. Contingency Costs $ -
|DELAY (Alt) | 121,003 |DELAY (Alt) | 35,697| 5. Right-of-way (ROW) $ -
Remaining Capital $ -
2050 Changes: Total [ TOTAL $ (2,948)
DELAY (4,585) -3.6% Total Estimated Construction Costs $0 $0 $0
nefit/Cost Analysis Results
20-Yr Operation Benefit  $ 5,621,373 FY Indirect Costs & Contingency $0 $0 $0
COST ITEM 20-Yr Safety Benefit $ - [ Right-of-Way/Easement Costs $0 $0 $0
COSTS $ 10,000 P Professional Services $0 $0 $0
Traffc Signall | Contingency
Category Roadway Bridge Lighting Construction Costs ROW Total Project Costs 0
Capital Value ($) - $0 $0[$ - $0
Remaining Life (%)-20yr 44% 84% 27% 44% 96%
Remaining Cap. Value $ - $ - $ - $ - $ -
Note: Assume Expected Life of 30 Years. Analysis Period is 20 years.
BENEFIT 1: Travel Time Savings (VHT) COST 1: Roadways/Interchange Construction COST 2: Bridge
Annual VHT Annualized Savings
2050 2050 Improvement w/ '00 cost per hour Discounted CHANGE Discounted CHANGE Discounted
YEAR No Improvement Improvement VHT Savings $ 26.00 Value (3.1%) with Improvement Value (3.1%) with Improvement | Value (3.1%)
2030 47,975 35,697 12278 $ 533,060.92 | $ 533,060.92
2031 51,860 39,967 11893 § 516,361.37 | $ 500,835.47
2032 55,745 44,237 11508| § 499,661.83 | § 470,066.00
2033 59,631 48,507 11124| § 482,962.28 | § 440,694.08
2034 63,516 52,777 10739 § 466,262.74 | § 412,663.49
2035 67,401 57,046 10354| § 449,563.20 | § 385,920.12
2036 71,286 61,316 9970| $ 432,863.65 | § 360,411.90
2037 75,171 65,586 9585| $ 416,164.11 | § 336,088.74
2038 79,056 69,856 9201 $ 399,464.56 | $ 312,902.43
2039 82,941 74,125 8816| $ 382,765.02 | $ 290,806.60
2040 86,827 78,395 8431| $ 366,065.48 | $ 269,756.63
2041 90,712 82,665 8047 $ 349,365.93 | $ 249,709.60
2042 94,697 86,935 7662| $ 332,666.39 | $ 230,624.23
2043 98,482 91,205 7277 $ 315,966.84 | $ 212,460.83
2044 102,367 95,474 6893 $ 299,267.30 | § 195,181.19
2045 106,252 99,744 6508| $ 282,567.76 | § 178,748.59
2046 110,138 104,014 6124| § 265,868.21 | § 163,127.72
2047 114,023 108,284 5739| $ 249,168.67 | § 148,284.62
2048 117,908 112,554 5354| $ 232,469.13 | § 134,186.65
2049 121,793 116,823 4970( $ 215,769.58 | § 120,802.40
2050 125,678 121,093 4585( § 199,070.04 | $ 108,101.72
$ 7154314 §

Note: Trucks on average account for approximately 6% of network traffic. Passenger vehicle occupancy assumed to be 1.68.

MnDOT Office of Investment Management, Benefit Cost Analysis Trucks (Value of Time)

Standard Values, Appendix A, Fiscal Year 2022

COST 3: Maintenance & Operation COST 4: Contingency Construction Costs COST 5: Right of Way (ROW) Remaining Capital Value
CHANGE Discounted CHANGE Discounted CHANGE Discounted Remaining Discounted
YEAR with Improvement Value (3.1%) with Improvement Value (3.1%) with Improvement Value (3.1%) Capital Value Value (3.1%)
2030 - - -
2031 (200) (194)
2032 (200) (188
2033 (200) (182
2034 (200) (177
2035 (200) (172
2036 (200) (167
2037 (200) (162
2038 (200) (157
2039 (200) (152
2040 (200) (147
2041 (200) (143
2042 (200) (139)
2043 (200) (134)
2044 (200) (130)
2045 (200) (127)
2046 (200) (123)
2047 (200) (119)
2048 (200) (115)
2049 (200) (112)
2050 (200) (109)
TOTAL $ (4,000) $ (2,948) TOTAL

Note: Assume maintenance and operation costs of the to be -200 per year.



US 169 & MN 210 (W JCT) -

B/C Analysis Summa

BENEFITS Value(Discounted)

1. Travel Time Savings: $ (2,055,889)
[ TOTAL $ (2,055,889).
COSTS Value(Discounted)

1. Roadway/Interchange $ -

2. Bridges $ -

3. Maintenance $ (38,169)!
4. Contingency Costs $ -

5. Right-of-way (ROW) $ -
Remaining Capital $ -
TOTAL $ (38,169)

Benefit/Cost Analysis Results

20-Yr Operation Benefit $ (2,055,889)

20-Yr Safety Benefit $ -

COSTS $ 500,000
B/C Ratio’ -4.112

Benefit / Cost Analysis for Alternative 2 Modified Signal Timing 2050 Forecast

Cost

Category
[l Roadway Paving
gl Drainage and Erosion

Improvement Description

Estimated

NA

COST 1: Roadways/Interchange Construction

[BASE 2030 [Total |

|DELAY (Stop) | 47,975 |

2050 No Improvement Total 2030 No Improvement Total

DELAY (Stop) 125,678 |DELAY (Stop) 47,975

0 Improvement Total 2030 Improvement Total

[DELAY (A1) [ 127,616 |DELAY (Al | 51,561

2050 Changes: Total

DELAY 1,938 1.5%

COST ITEM
Traffic Signal/ Contingency
Category Roadway Bridge Lighting Construction Costs ROW

Capital Value ($) - $0 $0[$ - $0

Remaining Life (%)-20yr 44% 84% 27% 44% 96%

Remaining Cap. Value $ - $ - | - |8 - $ -

Note: Assume Expected Life of 30 Years. Analysis Period is 20 years.

BENEFIT 1: Travel Time Savings (VHT)

Annual VHT Annualized Savings
2050 2050 Improvement w/ '00 cost per hour Discounted
YEAR No Improvement Improvement VHT Savings $ 26.00 Value (3.1%)

2030 47,975 51,561 -3586| $ (155,687.63)] $ (155,687.63)
2031 51,675 55,183 -3507| $ (152,280.67)| $ (147,701.91)
2032 55,375 58,804 -3429| $ (148,873.72)| $ (140,055.67)
2033 59,076 62,426 -3350| $ (145,466.77)| $ (132,735.71)
2034 62,776 66,048 -3272| $ (142,059.81)| $ (125,729.32)
2035 66,476 69,669 -3194| § (138,652.86)| $ (119,024.26)
2036 70,176 73,291 -3115| $ (135,245.90)| $ (112,608.75)
2037 73,876 76,913 -3037| $ (131,838.95)| $ (106,471.43)
2038 77,576 80,534 -2958| $ (128,432.00)| $ (100,601.37)
2039 81,276 84,156 -2880| $ (125,025.04)| $ (94,988.06)
2040 84,977 87,778 -2801| $ (121,618.09)] $ (89,621.36)
2041 88,677 91,399 -2723| $ (118,211.13)| § (84,491.51)
2042 92,377 95,021 -2644| $ (114,804.18)| $ (79,589.12)
2043 96,077 98,643 -2566| $ (111,397.23)| § (74,905.16)
2044 99,777 102,264 -2487| $ (107,990.27)| $ (70,430.91)
2045 103,477 105,886 -2409| $ (104,583.32)| § (66,158.01)
2046 107,177 109,508 -2330| $ (101,176.37)| $ (62,078.39)
2047 110,878 113,129 -2252| $ (97,769.41)| § (58,184.28)
2048 114,578 116,751 -2173| $ (94,362.46)| § (54,468.23)
2049 81,276 84,156 -2880| $ (125,025.04)| $ (69,997.47)]
2050 84,977 87,778 -2801| $ (121,618.09)] $ (66,042.71)
2051 125,678 127,616 -1938| $ (84,141.60)| $ (44,317.86)|

TOTAL $ (2,70 ) $ 55,889)

Note: Trucks on average account for approximately 6% of network traffic. Passenger vehicle occupancy assumed to be 1.68.

MnDOT Office of Investment Management, Benefit Cost Analysis

Standard Values, Appendix

A, Fiscal Year 2022

COST 3: Maintenance & Operation

Trucks (Value of Time) |§J

39.30

COST 4: Contingency Construction Costs

CHANGE
with Improvement

Discounted
Value (3.1%)

Total Estimated Construction Costs $0
Iy Indirect Costs & Contingency $0
] Right-of-Way/Easement Costs $0
[ Professional Services $0

Total Project Costs $0

COST 2: Bridge

CHANGE
with Improvement

TOTAL

COST 5: Right of Way (ROW)

CHANGE
Improvement

Discounted
Value (3.1%)

CHANGE Discounted CHANGE Discounted
YEAR with Improvement Value (3.1%) YEAR h Improvement Value (3.1%)
2030 - - 2030
2031 (2,500) (2,425)
2032 (2,500) (2,352)
2033 (2,500) (2,281)
2034 (2,500) (2,213)
2035 (2,500) (2,146)
2036 (2,500) (2,082)
2037 (2,500) (2,019)
2038 (2,500) (1,958)
2039 (2,500) (1,899)
2040 (2,500) (1,842)
2041 (2,500) (1,787))
2042 (2,500) (1,733)
2043 (2,500) (1,681),
2044 (2,500) (1,630)
2045 (2,500) (1,581))
2046 (2,500) (1,534)
2047 (2,500) (1,488))
2048 (2,500) (1,443)
2049 (2,500) (1,400))
2050 (2,500) (1,358)
2051 (2,500) (1,317))
TOTAL $ (52,500) $ (38,169) TOTAL

Note: Assume maintenance and operation costs of the Traffic Signal to be -2500 per year.

Remaining Capital

Value

Remaining
Capital Value

Estimated

NA

$0

$0
$0
$0

Discounted
Value (3.1%)

Discounted
Value (3.1%)

Estimated

NA

$0

$0
$0
$0




US 169 & MN 210 (W JCT) -

Benefit / Cost Analysis for Alternative 2A Modified Signal Timing + RTLs 2050 Forecast

Cost

Category
[l Roadway Paving
gl Drainage and Erosion

Improvement Description

Estimated

NA

Total Estimated Construction Costs $0
Iy Indirect Costs & Contingency $0
] Right-of-Way/Easement Costs $0
[ Professional Services $0

Total Project Costs $0

COST 2: Bridge

CHANGE
with Improvement

T —C |
|DELAY (Stop) | 47,975 | BENEFITS Value(Discounted)
1. Travel Time Savings: $ 16,256,551
[ TOTAL $ 16,256,551
2050 No Improvement Total 2030 No Improvement  |Total
COSTS Value(Discounted)
DELAY (Stop) 125,678 |DELAY (Stop) 47,975 1. Roadway/Interchange $ -
2. Bridges $ -
0 Improvement Total 2030 Improvement Total 3. Maintenance $ (638,169)
4. Contingency Costs $ -
|DELAY (Alt) | 79,562 |DELAY (Alt) 40,986| 5. Right-of-way (ROW) $ -
Remaining Capital $ -
2050 Changes: Total [TOTAL $ (638,169)
DELAY (46,116) -36.7%
Benefit/Cost Analysis Results
20-Yr Operation Benefit $ 16,256,551
COST ITEM 20-Yr Safety Benefit $ 210,040
COSTS $ 600,000
Traffic Signal/ Contingency B/C Ratio 27.444
Category Roadway Bridge Lighting Construction Costs ROW
Capital Value ($) - $0 $0[$ - $0
Remaining Life (%)-20yr 44% 84% 27% 44% 96%
Remaining Cap. Value $ - $ - | - |8 - $ -
Note: Assume Expected Life of 30 Years. Analysis Period is 20 years.
BENEFIT 1: Travel Time Savings (VHT) COST 1: Roadways/Interchange Construction
Annual VHT Annualized Savings
2050 2050 Improvement w/ '00 cost per hour Discounted CHANGE Discounted
YEAR No Improvement Improvement VHT Savings $ 26.00 Value (3.1%) with Improvement Value (3.1%)
2030 47,975 40,986 6989| $ 30344322 | $ 303,443.22
2031 51,675 42,823 8852 $ 384,337.10 | § 372,780.89
2032 55,375 44,660 10715 § 465,230.98 | § 437,674.55
2033 59,076 46,497 12579 $ 546,124.86 | § 498,328.76
2034 62,776 48,334 14442| § 627,018.75 | § 554,939.79
2035 66,476 50,171 16305 $ 707,912.63 | § 607,695.94
2036 70,176 52,008 18168| § 788,806.51 | § 656,777.85
2037 73,876 53,845 20031| § 869,700.39 | § 702,358.77
2038 77,576 55,682 21894 $ 950,594.28 | § 744,604.87
2039 81,276 57,519 23758| $ 1,031,488.16 | $ 783,675.48
2040 84,977 59,356 25621( $ 1,112,382.04 | $ 819,723.37
2041 88,677 61,193 27484| $ 1,193,275.92 | $ 852,894.98
2042 92,377 63,030 29347( $ 1,274,169.80 | $ 883,330.70
2043 96,077 64,867 31210] § 1,355,063.69 | $ 911,165.06
2044 99,777 66,704 33073( § 1,435,957.57 | $ 936,526.98
2045 103,477 68,541 34937| § 1,516,851.45 | $ 959,539.97
2046 107,177 70,378 36800( $ 1,597,74533 | $ 980,322.37
2047 110,878 72,215 38663| $ 1,678,639.22 | § 998,987.50
2048 114,578 74,052 40526| $ 1,759,533.10 | $ 1,015,643.90
2049 81,276 57,519 23758 $ 1,031,488.16 | $ 577,496.83
2050 84,977 59,356 25621( $ 1,112,382.04 | $ 604,060.81
2051 125,678 79,562 46116| $ 2,002,214.74 | § 1,054,577.94
$ $ 16,256,551 TOTAL

Note: Trucks on average account for approximately 6% of network traffic. Passenger vehicle occupancy assumed to be 1.68.

MnDOT Office of Investment Management, Benefit Cost Analysis

Standard Values, Appendix

A, Fiscal Year 2022

COST 3: Maintenance & Operation

Trucks (Value of Time) |§J

39.30

COST 4: Contingency Construction Costs

CHANGE Discounted
YEAR with Improvement Value (3.1%)
2030 (600,000) (600,000) 2030
2031 (2,500) (2,425)
2032 (2,500) (2,352)
2033 (2,500) (2,281),
2034 (2,500) (2,213)
2035 (2,500) (2,146)
2036 (2,500) (2,082)
2037 (2,500) (2,019)
2038 (2,500) (1,958)
2039 (2,500) (1,899)
2040 (2,500) (1,842)
2041 (2,500) (1,787))
2042 (2,500) (1,733)
2043 (2,500) (1,681),
2044 (2,500) (1,630)
2045 (2,500) (1,581))
2046 (2,500) (1,534)
2047 (2,500) (1,488))
2048 (2,500) (1,443)
2049 (2,500) (1,400))
2050 (2,500) (1,358)
2051 (2,500) (1,317))
TOTAL $ (652,500) $ (638,169) TOTAL

Note: Assume maintenance and operation costs of the Traffic Signal to be -2500 per year.

CHANGE
YEAR h Improvement

Discounted
Value (3.1%)

COST 5: Right of Way (ROW)

Discounted
Value (3.1%)

CHANGE
Improvement

Remaining Capital

Value

Remaining
Capital Value

Estimated

NA

$0

$0
$0
$0

Discounted
Value (3.1%)

Discounted
Value (3.1%)

Estimated

NA

$0

$0
$0
$0




US 169 & MN 210 (W JCT) --- Benefit / Cost Analysis for Alternative 3 Mini Roundabout 2050 Forecast

[BAsE 2030 [Total | B/C Analysis Summa

|DELAY (Stop) | 47,975 | BENEFITS Value(Discounted)
1. Travel Time Savings: $ 52,440,180 Cost Estimated Estimated Estimated
TOTAL $ 52,440,180 Category Improvement Description NA NA NA
2050 No Improvement Total 2030 No Improvement Total [l Roadway Paving $448,300
COSTS Value(Discounted) [l Drainage and Erosion $74,000 $0 $0
DELAY (Stop) 125,678 |DELAY (Stop) 47,975 1. Roadway/Interchange $ (630,300) $108,000 $0 $0
2. Bridges $ - $0 $0 $0
0 Improvement Total 2030 Improvement Total 3. Maintenance $ (157,963).
4. Contingency Costs $ (293,320) $103,000 $0 $0
[DELAY (A1) [ 7,408 |DELAY (Alt) | 4.274] 5. Right-of-way (ROW) $ -
Remaining Capital $ 228,697
2050 Changes: Total [TOTAL $ (852,886)
DELAY (118,270) -94.1% Total Estimated Construction Costs $733,300 $0 $0
Benefit/Cost Analysis Results
20-Yr Operation Benefit  $ 52,440,180 [} indirect Costs & Contingency $219,990 $0 $0
COST ITEM 20-Yr Safety Benefit $ 5,134,058 [ Right-of-Way/Easement Costs $0 $0 $0
COSTS $ 852,886 L} Professional Services $73,330 $0 $0
Traffc Signall | Contingency
Category Roadway Bridge Lighting Construction Costs ROW Total Project Costs $1,026,620
Capital Value ($) 630,300 $0 $103,000 | $ 293,320 $0
Remaining Life (%)-20yr 44% 84% 27% 44% 96%
Remaining Cap. Value $ 277,332 | $ - $ 27,810 [ $ 129,061 | $ -
Note: Assume Expected Life of 30 Years. Analysis Period is 20 years.
BENEFIT 1: Travel Time Savings (VHT) COST 1: Roadways/Interchange Construction COST 2: Bridge
Annual VHT Annualized Savings
2050 2050 Improvement w/ '00 cost per hour Discounted CHANGE Discounted CHANGE Discounted
YEAR No Improvement Improvement VHT Savings $ 26.00 Value (3.1%) with Improvement Value (3.1%) with Improvement | Value (3.1%)
2030 47,975 4,274 43701| $ 1,897,359.40 | $ 1,897,359.40 (630,300).
2031 51,675 4,424 47252| $ 2,051,531.29 | § 1,989,846.06 -
2032 55,375 4,573 50803| $ 2,205,703.17 | § 2,075,055.60 -
2033 59,076 4,722 54353| $ 2,359,875.05 | § 2,153,342.01 -
2034 62,776 4,871 57904 $ 2,514,046.94 | § 2,225,044.60 -
2035 66,476 5,020 61455( $ 2,668,218.82 | § 2,290,488.51
2036 70,176 5,170 65006 $ 2,822,390.71 | § 2,349,985.28
2037 73,876 5,319 68557| § 2,976,562.59 | $ 2,403,833.38
2038 77,576 5,468 72108( $ 3,130,734.47 | § 2,452,318.72
2039 81,276 5,617 75659| $ 3,284,906.36 | $ 2,495,715.10
2040 84,977 5,766 79210( $ 3,439,078.24 | § 2,534,284.71
2041 88,677 5,916 82761| § 3,593,250.12 | § 2,568,278.59
2042 92,377 6,065 86312( § 3,747,422.01 | § 2,597,937.02
2043 96,077 6,214 89863| § 3,901,593.89 | § 2,623,490.00
2044 99,777 6,363 93414( § 4,055,765.77 | $ 2,645,157.60
2045 103,477 6,513 96965| $ 4,209,937.66 | $ 2,663,150.35
2046 107,177 6,662 100516| $ 4,364,109.54 | $ 2,677,669.66
2047 110,878 6,811 104067 $ 4,518,281.42 | § 2,688,908.15
2048 114,578 6,960 107618| $ 4,672,453.31 | § 2,697,049.98
2049 81,276 5,617 75659| $ 3,284,906.36 | $ 1,839,112.74
2050 84,977 5,766 79210( $ 3,439,078.24 | § 1,867,535.00
2051 125,678 7,408 118270| § 5,134,968.96 | $ 2,704,617.49
TOTAL $ 74,272,174 $ 52 80 TOTAL (630,300) $ (630,300)

Note: Trucks on average account for approximately 6% of network traffic. Passenger vehicle occupancy assumed to be 1.68.

MnDOT Office of Investment Management, Benefit Cost Analysis Trucks (Value of Time) |§J 39.30
Standard Values, Appendix A, Fiscal Year 2022

COST 3: Maintenance & Operation COST 4: Contingency Construction Costs COST 5: Right of Way (ROW) Remaining Capital Value
CHANGE Discounted CHANGE Discounted CHANGE Discounted Remaining Discounted
YEAR with Improvement Value (3.1%) YEAR h Improvement Value (3.1%) YEAR Improvement Value (3.1%) Capital Value Value (3.1%)
2030 (103,000) (103,000) 2030 (293,320) B
2031 (3.600) (3.492) B
2032 (3,600) (3,387) N
2033 (3,600) (3,285) B
2034 (3,600) (3,186) N
2035 (3.600) (3,090) B
2036 (3,600) (2,997) N
2037 (3.600) (2,907)) B
2038 (3,600) (2,820) N
2039 (3,600) (2,735) B
2040 (3,600) (2,653) N
2041 (3,600) (2,573) B
2042 (3,600) (2,496) N
2043 (3,600) (2,421)) B
2044 (3,600) (2,348) N
2045 (3.600) (2,277)) B
2046 (3,600) (2,209) N
2047 (3.600) (2,142) B
2048 (3,600) (2,078) N
2049 (3,600) (2,016)
2050 (3,600) (1,955) -
2051 (3.600) (1,896), 228,697
TOTAL $ (178,600) $ (157,963) TOTAL (293,320) $ (293,320) TO 434,203 $ 228,697

Note: Assume maintenance and operation costs of the Roundabout to be -3600 per year.



US 169 & MN 210 (W JCT)

Alternative 3 Mini Roundabout
(Assume Install in 2030)

ALTERNATIVE COST ESTIMATE - 7/1/2021

Concept Layout:

Roundabout
Estimated
Costs
Bridge $0
Roadway Paving / Construction $448,300
Drainage and Erosion $74,000
Traffic Signal/Lighting $103,000
Misc $108,000
Total Estimated Construction Costs $733,300
Indirect Costs & Contingency $219,990
Right-of-Way/Easement Costs $0
Professional Services $73,330
Total Project Costs $1,310,256

Notes:




US169 & M

N 210 (W JCT) -

[BASE 2030 [Total |

|DELAY (Stop) | 47,975 |

2050 No Improvement Total 2030 No Improvement Total

DELAY (Stop) 125,678 |DELAY (Stop) 47,975

0 Improvement Total 2030 Improvement Total

[DELAY (A1) [ 102,267 |DELAY (Al | 42,021

2050 Changes: Total

DELAY (23,411) -18.6%

COST ITEM
Traffic Signal/ Contingency
Category Roadway Bridge Lighting Construction Costs ROW

Capital Value ($) - $0 $0[$ - $0

Remaining Life (%)-20yr 44% 84% 27% 44% 96%

Remaining Cap. Value $ - $ - | - |8 - $ -

Note: Assume Expected Life of 30 Years. Analysis Period is 20 years.

BENEFIT 1: Travel Time Savings (VHT)

Annual VHT Annualized Savings
2050 2050 Improvement w/ '00 cost per hour Discounted
YEAR No Improvement Improvement VHT Savings $ 26.00 Value (3.1%)
2030 47,975 42,021 5954| $ 258,493.96 | § 258,493.96
2031 51,675 44,890 6785 $ 294,586.16 | § 285,728.58
2032 55,375 47,759 7616 $ 330,678.37 | $ 311,091.72
2033 59,076 50,628 8448| $ 366,770.58 | § 334,671.32
2034 62,776 53,497 9279| $ 402,862.79 | § 356,551.68
2035 66,476 56,366 10110[ § 438,954.99 | § 376,813.69
2036 70,176 59,234 10941| § 475,047.20 | § 395,534.87
2037 73,876 62,103 11773| $ 511,139.41 | § 412,789.56
2038 77,576 64,972 12604| $ 547,23162 | $ 428,649.04
2039 81,276 67,841 13435 $ 583,323.82 | § 443,181.61
2040 84,977 70,710 14267| $ 619,416.03 | § 456,452.71
2041 88,677 73,579 15098| $ 655,508.24 | § 468,525.07
2042 92,377 76,448 15929| § 691,600.45 | § 479,458.79
2043 96,077 79,316 16760 $ 727,692.65 | § 489,311.41
2044 99,777 82,185 17592| § 763,784.86 | § 498,138.07
2045 103,477 85,054 18423 § 799,877.07 | § 505,991.55
2046 107,177 87,923 19254| § 835,969.28 | § 512,922.41
2047 110,878 90,792 20086| $ 872,061.48 | § 518,979.01
2048 114,578 93,661 20917( $ 908,153.69 | § 524,207.68
2049 81,276 67,841 13435 $ 583,323.82 | § 326,584.13
2050 84,977 70,710 14267| $ 619,416.03 | § 336,363.71
2051 125,678 102,267 23411| § 1,016,430.31 | $ 535,359.65
$ 13,302,323 §

Note: Trucks on average account for approximately 6% of network traffic. Passenger vehicle occupancy assumed to be 1.68.

MnDOT Office of Investment Management, Benefit Cost Analysis

Standard Values, Appendix

COST 3: Maintenance & Operation

YEAR

A, Fiscal Year 2022

CHANGE Discounted

Value (3.1%)

Trucks (Value of Time) |§J

39.30

CHANGE
YEAR h Improvement

with Improvement
S N

COST 4: Contingency Construction Costs

Discounted
Value (3.1%)

B/C Analysis Summa

Benefit / Cost Analysis for Alternative 4 Truck Route 2050 Forecast

BENEFITS Value(Discounted)

1. Travel Time Savings: $ 9,255,800
[ TOTAL $ 9,255,800
COSTS Value(Discounted)

1. Roadway/Interchange $ -
2. Bridges $ -
3. Maintenance $ -
4. Contingency Costs $ -
5. Right-of-way (ROW) $ -
Remaining Capital $ -
TOTAL $ -

Benefit/Cost Analysis Results

20-Yr Operation Benefit $ 9,255,800

20-Yr Safety Benefit $ 180,034

COSTS $ 10,000
B/C Ratio 943.583

COST 1: Roadways/Interchange Construction

TOTAL

COST 5: Right of Way (ROW)

CHANGE

Improvement

2030,

TOTAL

Note: Assume maintenance and operation costs of the Traffic Signal to be per year.

$ - $ T

CHANGE
with Improvement

Discounted
Value (3.1%)

Cost Estimated

Category Improvement Description NA
[l Roadway Paving
gl Drainage and Erosion

Total Estimated Construction Costs $0
Iy Indirect Costs & Contingency $0
] Right-of-Way/Easement Costs $0
[ Professional Services $0

Total Project Costs $0

COST 2: Bridge

CHANGE
with Improvement

Discounted
Value (3.1%)

Remaining Capital Value

Remaining
Capital Value

Estimated

NA

$0

$0
$0
$0

Discounted
Value (3.1%)

Discounted
Value (3.1%)

Estimated

NA

$0

$0
$0
$0
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