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Intersection Control Evaluation
TH 23 at CSAH 5/ CSAH 15

Prepared for the Kandiyohi County in cooperation with the Minnesota Department of
Transportation (MnDOT) District 8.

1.0 Background and Description of Location

Kandiyohi County is interested in improvements at the intersections in the area of Minnesota
Highway 23 (TH 23) and County State Aid Highway 5/15 (CSAH 5/15). The existing at-grade
intersection had a significant number of crashes in recent years and became an intersection
of concern. In 2014, MnDOT conducted a Highway Safety Improvement Project (HSIP) to
reduce the number of vehicle conflict points in an effort to decrease the number of crashes at
the intersection.

The HSIP project, with construction finalizing in 2017, includes a grade separation of CSAH 5
over TH 23 and making a new CSAH 5 “T” intersection connection with the existing CSAH
5/15 alignment. A new entrance ramp from CSAH 5 to eastbound TH 23 is provided to
improve safety for southbound left turn movements. The existing at-grade intersections of
CSAH 55 at CSAH 5/15, and TH 23 at CSAH 5/15 will remain in-place after construction of
the project; however the TH 23 intersection will operate with a prohibition of the southbound
left turn movement.

Additionally, MnDOT, in coordination with Kandiyohi County, the City of Willmar and the
BNSF Railroad, is administering a design/build contract to construct a large transportation
improvement project known as the “Willmar Wye”. The wye project realigns and
or/reconstructs portions of State Highway 12, State Highway 40, CSAH 55, CSAH 5, and
other local roadways that provide access to existing and future industrial land uses on the
west side of Willmar. The roadway improvements are being done in conjunction with railroad
improvements to better serve existing industrial land uses and facilitate growth of industrial
land uses in the area. The project will likely spur additional traffic demand through this study
area as more of the industrial park is developed.

Additional roadway connectivity and safety improvements are needed to re-establish the local
road network on the southwest side of Willmar. The purpose of this study is to determine the
optimal interchange configuration and intersection control needed for the study intersections.
The MnDOT ICE is an objective process that will be used to determine what type of traffic
control should be provided to best serve the intersection’s existing and future needs. The
investigation includes analyzing traffic operations at the intersection during the AM and PM
peak hours for the existing and 2040 traffic forecast conditions.

Figure 1 represents the study intersection within the Project area.



Figure 1 — Location Map
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2.0 Existing Conditions

Currently, CSAH 5 is a north-south, Major Collector that extends through the west side of
Willmar, Minnesota and spans all of Kandiyohi County. Through the project area, CSAH 5
has a single lane in each direction and a posted speed limit of 55 mph.

Trunk Highway 23 (TH 23) is a Principal Arterial that extends between Interstate 90 at the
southwest end to Duluth at the northeast end, spanning a majority of the state. TH 23 through
the project area runs east-west along the south side of Willmar with a single lane in each
direction and a posted speed limit of 60 mph. Approximately 2 miles east of the project area
TH 23 is expanded to a 4-lane divided freeway.

There are two existing intersections under consideration in the study area along CSAH 5.

e CSAH 5 at TH 23 (Prior to 2017 HSIP Project - see Note below)

— Two-way stop control with TH 23 operating freely

— Northbound approach had a single lane for all movements

— Southbound approach has a shared through/left turn lane and a dedicated right
turn lane

— Westbound approach has a single through lane and dedicated right and left turn
lanes

— Eastbound approach has a single through lane and dedicated right and left turn
lanes

Note: The 2017 HSIP project realigned CSAH 5 on a new bridge over TH 23, and
rerouted southbound left turns, northbound left turns, westbound left turns and
eastbound right turns.

e CSAH 5 at CSAH 55

—  Stop control on CSAH 55 with CSAH 5 operating freely

— Northbound approach has a shared through/left turn lane and a left turn bypass
lane

— Southbound approach has a single through lane and a dedicated right turn lane

— Eastbound approach has dedicated right and left turn lanes

Spacing between the two intersections is relatively close with approximately 475 feet of
roadway between the intersections and 400 feet of useable storage.

21  Crash History

Crash data from January 1, 2011 through December 31, 2015 was obtained from MnDOT’s
crash mapping analysis software (MNnCMAT). The type and severity of crashes were
reviewed and the crash rate and critical rate was calculated for each study intersection. The
crash information is summarized in Table 1. Crash diagrams can be found in Appendix A.

Crash rates are expressed as number of crashes per million entering vehicles (MEV) at the
intersection. The critical crash rate is a statistical value that is unique to each intersection and
is based on vehicular exposure and the statewide average crash rate for similar intersections.
An intersection with a crash rate higher than the critical rate indicates a sustained crash
problem at the intersection.

Intersection Control Evaluation Report KANDC 141936
TH 23 at CSAH 5/15 Page 3



Crash severity is separated into five categories based on injuries sustained during the crash.

e Fatal — Crash that results in a death
e Severity A — Crash that results in an incapacitating injury
e Severity B — Crash that results in a non-incapacitating injury
e Severity C — Crash that results in possible injury
e Property Damage — Crash that results in property damage only, with no injuries
Table 1
Crash History 2011-2015
Crash Severity Crash Rates
Intersection Fatal and | Severity | Severity | Property Total | Mtersection Critical
Severity A B C Damage Rate Rate
CSAH 5 at TH 23 0 2 2 6 10 0.77 0.65
CSAH 5 at CSAH 55 0 0 0 4 4 0.55 0.80

2.2

The intersection of CSAH 5 at TH 23 has experienced 10 crashes during the 5-year analysis
period and has a crash rate that is above the calculated critical rate, indicating a sustained
crash problem at this intersection. Four of the 10 crashes were right angle crashes and an
additional two crashes involved left turning vehicles. Three of the crashes involved
southbound vehicles in rear-end type collisions.

The intersection of CSAH 5 at CSAH 55 has experienced 4 crashes during the 5-year
analysis period and has a crash rate that is below the critical rate, indicating that the
intersection does not have a crash problem.

Existing Traffic Demands

A 13-hour (6 a.m. to 7 p.m.) intersection turning movement count was performed in May of
2017 prior to the completion of the HSIP project. Passenger vehicles, heavy commercial
vehicles (trucks), pedestrians, and bicyclists were counted.

The 13-hour intersection volumes include approximately 15% trucks (15% a.m., 9% p.m.).
The existing 2017 vehicular turning movements are shown in Figure 2.

Average Annual Daily Traffic (AADT) from MnDOT traffic flow maps includes the most current
AADT from 2014. The AADT for each approach for each intersection is shown in Table 2.

Table 2
Existing Traffic Demands AADT

Intersection Intersection Leg Roadway AADT
East TH 23 3,900

West TH 23 5,700

S TH 23 :

el South CSAH 5 1.200
North CSAH 5 3,400

- West CSAH 55 940

a

CSAH 55 South CSAH 5 3,400

North CSAH 5/CSAH 15 3,550

KANDC 141923
Page 4
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Figure 2 - 2017 Existing Peak Hour Turning Movement Volumes
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3.0 Future Conditions

A new CSAH 5 Bridge that passes over TH 23 was constructed and opened to traffic in 2017.
The bridge project included an entrance ramp to eastbound TH 23 and removal of the south
at grade leg which was rerouted over the bridge. In addition, the southbound left turn
movement will be prohibited and replaced by the new entrance ramp.

For the purpose of this report, the newly constructed geometric configuration will be
considered both the “2017 Build” and “2040 No Build” alternatives. For the purposes of
warrant, safety, and operational analysis, the 2017 Build configuration is required to show the
benefits from the HSIP project compared to the existing conditions. However, in the 2040
forecast year, the HSIP project is considered to be the No Build alternative as it would have
been in place for over 20 years.

A layout of the newly constructed CSAH 5 Bridge is shown in Figure 3; a full layout can be
found in Figure 6 in Appendix B.

Figure 3 — 2017 HSIP Project: CSAH 5 Bridge Layout
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The 2017 Build/2040 No Build configuration consists of two new intersections, the
modification of one of the existing intersections, and one existing intersection along CSAH 5.
The intersections are numbered in Figure 3 to correspond with the following descriptions.

e 1.CSAH 5 at TH 23 (Modified Existing Intersection)

I

Southbound approach has a dedicated right turn lane

Westbound approach has a single through lane and a dedicated right turn lane

Eastbound approach has a single through lane and a dedicated left turn lane
e 2. CSAH 5 at CSAH 55 (Existing Intersection)

— Northbound approach has a shared through/left turn lane and a left turn bypass
lane

— Southbound approach has a single through lane and a dedicated right turn lane
— Eastbound approach has dedicated right and left turn lanes
e 3.CSAH 5 at New CSAH 5 (New Intersection north of bridge)

Northbound approach has a single through lane and a dedicated right turn lane

Southbound approach has a shared through/left turn lane and a left turn bypass
lane

— Westbound approach has dedicated left and right turn lanes

o 4.CSAH 5 at TH 23 Eastbound Entrance Ramp (New Intersection)
— Northbound approach has a single through lane and a dedicated right turn lane
— Southbound approach has a shared through/left turn lane

— The east leg is an on ramp to eastbound TH 23 so there are no lanes of
approach

3.1 Traffic Forecasts

Traffic forecasts were developed based on historical trends in the roadway AADT, gathered
from MnDOT traffic flow maps. Table 3 represents the historical AADT demands within the
project area between 1994 and 2014.

A regression analysis was done to provide information for the expected growth rate; the
resultant growth rates ranged from 0% to 2% per year. These values were then compared to
the "Willmar Wye" traffic forecasts prepared as part of that study.

Based on the comparison of the available data and agency input, an assumed growth rate of
1% per year was used for all roadways except CSAH 55, which had an assumed growth rate
of 3.6% per year due to expected industrial park development growth spurred by the “Willmar
Wye” project.

Intersection Control Evaluation Report KANDC 141936
TH 23 at CSAH 5/15 Page 7



Table 3
Historical and Forecast Traffic Demands AADT

Route Description 1994 | 1998 | 2002 | 2006 | 2010 | 2014 0
Forecast

TH 23 West of CSAH 5 4,500 | 4,950 | 5,100 | 5,000 | 5,600 | 5,700 7,200

TH 23 East of CSAH 5 2,000 | 2,350 | 2,250 | 2,150 | 4,000 | 3,900 4,900
CSAH 5 South of TH 23 830 1,350 | 1,550 | 1,350 | 1,250 | 1,200 1,500
CSAH 5 TH 23 to CSAH 55 nfa n/a nfa n/a 2,350 | 3,400 4,300
CSAH 55 North of CSAH 5 840 1,150 980 1,150 | 830 940 1,830
CSAH 5/CSAH 15 | CSAH 5510 CSAH 5 | 3,500 | 4,100 | 3,750 | 3,500 | 3,800 | 3,550 4,450

Using the linear growth rates of 1% per year for all roadways, with the exception of CSAH 55
(3.6%), future turning movement volumes were estimated for the 2040 design year based on
the 2017 Build configuration for the CSAH 5 HSIP project.

For the other CSAH 5 interchange alternatives, trips were rerouted based on the alternative
intersection designs and then growth rates were applied to estimate 2040 traffic demands.
The future turning movement volumes for the 2040 No Build configuration can be found in
Figure 4.

KANDC 141923 Intersection Control Evaluation Report
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4.0

441

411

Analysis of Alternatives

In addition to the 2040 No Build alternative, five other CSAH 5 Interchange configurations
were analyzed as part of this project.

The 2017 HSIP construction project will leave a high speed, at-grade intersection in place
along TH 23 and provide only a partial interchange. This design may be confusing for non-
local traffic, especially heavy vehicle traffic destined to the many industrial land uses to the
north.

The intent of the additional interchange alternative designs, set forth by the county, is to
address the following objectives:

e Provide an effective westerly bypass

e Provide good access to the industrial land uses
e Clarity of use for driving public

o Cost effective solutions

CSAH 5 Interchange Alternatives

This section will describe the five build alternatives considered in this study. Alternatives 1, 2,
and 3 are considered to be a 2-phase projects for the long term vision of the project area,;
while Alternatives 4 and 5 would need to be completed in a single phase.

Kandiyohi County has a long term plan to grade separate CSAH 55 over the BNSF railroad to
enhance its effectiveness as a westerly bypass route. The railroad grade separation is
considered Phase 2 for Alternatives 1 through 3; however it would be considered part of the
initial project for both Alternatives 4 and 5 because it is integral to the connectivity of ramps to
and from TH 23.

Full layouts of each of the CSAH 5 Interchange alternatives can be found in Appendix B. In
Alternatives 1, 2, and 3, each layout includes the future Phase 2 configuration.

Alternative 1 - Standard Diamond Interchange

Alternative 1 is configured as a standard diamond interchange with ramps to and from
eastbound and westbound TH 23. In alternative 1, CSAH 55 follows part of the existing
CSAH 5/CSAH 15 before connecting to the new CSAH 5 alignment.

The three new proposed ramp connections to TH 23 utilize right of way and rough grading
that is already established. As depicted in the Appendix B drawing, the estimated Phase 1
cost for this alternative is approximately $3.5 million (2019 dollars, including engineering and
CA). Phase 2 costs would be approximately $7.1M.

This design allows for free flow of traffic moving through the study area along CSAH 5, which
is the predominant movement. The Alternative 1- Standard Diamond Interchange layout is
depicted in Figure 5.

KANDC 141923
Page 10
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Flgure 5 Alternative 1 - Standard Diamond Interchange Layout
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Alternative 1 consists of three modified or new intersections to achieve the standard diamond
interchange configuration. The intersections are numbered in Figure 5 to correspond with the
following descriptions.

e 3. CSAH 5 at CSAH 55 (New Intersection)
— Northbound approach has a shared through/left turn lane and a left turn bypass
lane
— Southbound approach has a single through lane and a dedicated right turn lane
— Eastbound approach has dedicated right and left turn lanes

e 4.CSAH 5 at TH 23 Eastbound Ramps (Modified Intersection)
~ Northbound approach has a single through lane and a dedicated right turn lane
— Southbound approach has a shared through/left turn lane
—  Westbound approach is an on ramp to eastbound TH 23 so there are no lanes of
approach
— Eastbound approach has a shared through/left turn lane and a dedicated right
turn lane (EB TH 23 Exit Ramp)

e 5 CSAHS5 at TH 23 Westbound Ramps (New Intersection)
— Northbound approach has a shared through/left turn lane
— Southbound approach has a single through lane and a dedicated right turn lane
— Westbound approach has a shared through/left turn lane and a dedicated right
turn lane (WB TH 23 Exit Ramp)
— Eastbound approach is an on ramp to westbound TH 23 so there are no lanes of
approach

Intersection Control Evaluation Report KANDC 141936
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41.2

Alternative 2 - Folded Diamond Interchange A

Alternative 2 utilizes a partially folded diamond interchange where the ramps to and from
westbound TH 23 are both on the east side of CSAH 5. The ramps to and from eastbound TH
23 have the same configuration as the standard diamond alternative.

The majority of the new proposed ramp connections to TH 23 already have the right of way
space and grading on the alignments; however modifications to accommodate the loop
configuration will require additional right of way. As depicted in the Appendix B drawing, the
estimated Phase 1 cost for this alternative is approximately $3.8 million (2019 dollars,
including engineering and CA). Phase 2 costs are approximately $7.1M.

In Alternative 2, CSAH 55 is extended so that it connects directly to the CSAH 5 north ramp
intersection. Alternative 2 allows for free flow of traffic moving through the study area along
CSAH 5, while also reducing the total number of intersections within the network,

The Alternative 2- Folded Diamond Interchange A layout can be found in Figure 6 below.

Figure 6 — Alternative 2 - Folded Diamond Interchange A Layout
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Alternative 2 consists of one completely new intersection and the modification of one of the
existing intersections from the 2017 Build configuration along CSAH 5. The intersections are
numbered in Figure 6 to correspond with the following descriptions.

e 4.CSAH 5 at TH 23 Eastbound Ramps (Modified Intersection)
— Northbound approach has a single through lane and a dedicated right turn lane
—  Southbound approach has a shared through/left turn lane
—  Westbound approach is an on ramp to eastbound TH 23 so there are no lanes of
approach
— Eastbound approach has a shared through/left turn lane and a dedicated right
turn lane (EB TH 23 Exit Ramp)

KANDC 141923
Page 12
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e 5 CSAH 5 at TH 23 Westbound Ramps (New Intersection)

—  Northbound approach has a single lane for all movements

— Southbound approach has a shared through/left turn lane and a dedicated right
turn lane

— Westbound approach has a shared through/left turn lane and a dedicated right
turn lane (WB TH 23 Exit Ramp)

— Eastbound approach has a shared through/left turn lane and a dedicated right
turn lane (CSAH 55 Approach)

41.3 Alternative 3 - Modified Diamond Interchange

Alternative 3 is a modified diamond interchange where the entrance ramp to westbound TH
23 starts at the existing intersection of CSAH 5 at CSAH 55. The off ramp from westbound
TH 23 and both the on and off ramps to and from eastbound TH 23 have the same standard
diamond configuration as Alternative 1.

The three new proposed ramp connections to TH 23 already have the right of way space and
grading on the majority of the alignments. This alternative would not provide modifications to
allow CSAH 5 to be a continuous roadway and could leave the T-intersection in place as
shown or realign the T to make the CSAH 5 the predominant roadway. As depicted in the
Appendix B drawings the estimated Phase 1 cost for this alternative is approximately $3.4
million (2019 dollars, including engineering and CA). Phase 2 costs are approximately $7.8
million.

The Alternative 3 - Modified Diamond Interchange layout is shown in Figure 7 below.

Figure 7 — Alternative 3 - Modified Dlamond lnterchange Layout
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Alternative 3 consists of one completely new intersection, the modification of two of the
existing intersections from the 2017 Build configuration, and one existing intersection from
the 2017 Build configuration along CSAH 5. The intersections are numbered in Figure 7 to
correspond with the following descriptions.

e 2.CSAH 5 at CSAH 55/TH 23 Westbound Entrance Ramp (Modified Intersection)
Northbound approach is an on ramp to westbound TH 23 so there are no lanes
of approach

Southbound approach has a single through turn lane and a dedicated right turn
lane

Eastbound approach has dedicated left and right turn lanes

e 3. CSAH 5/15 at New CSAH 5 (Existing Intersection north of bridge)
Northbound approach has a shared through/left turn lane and a left turn bypass
lane

Southbound approach has a single through lane and a dedicated right turn lane
Westbound approach has dedicated left and right turn lanes

e 4.CSAH 5 at TH 23 Eastbound Ramps (Modified Intersection)
— Northbound approach has a single through lane and a dedicated right turn lane
— Southbound approach has a shared through/left turn lane
—  Westbound approach is an on ramp to eastbound TH 23 so there are no lanes of
approach
- Eastbound approach has a shared through/left turn lane and a dedicated right
turn lane

e 5, CSAH 5 at TH 23 Westbound Ramps (New Intersection)
Northbound approach has a shared through/right turn lane
Southbound approach has a shared through/left turn lane
Westbound approach has dedicated left and right turn lanes

KANDC 141923 Intersection Control Evaluation Report
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4.1.4 Alternative 4 - Folded Diamond Interchange B

Alternative 4 utilizes a partially folded diamond interchange where the ramps to and from
eastbound TH 23 are on the east side of CSAH 5. The off ramp from westbound TH 23 is the
same as in the standard diamond interchange configuration, however, the on ramp to
westbound TH 23 follows the existing CSAH 5 alignment. The recently constructed southern
TH 23 ramp terminal intersection would also need to be relocated in order to accommodate
the folded diamond design.

Alternative 4 includes a new CSAH 55 alignment that has a bridge over the westbound TH 23
on ramp; this alternative would require the CSAH 55 rail grade separation project to be
completed concurrently. The required combination of project phases increases the initial
project cost by a significant amount. The estimated cost of Alternative 4 is $13.2 million.

The Alternative 4 - Folded Diamond Interchange B layout can be found in Figure 8 below.

Figure 8 — Alternative 4 - Folded Diamond Interchange B Layout
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Alternative 4 requires that the CSAH 55 railroad grade separation project be constructed at
the same time as the interchange project and also requires removal of recent infrastructure
investments; therefore, this alternative was not considered reasonable and was dismissed
and not analyzed further in this ICE study.
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41.5 Alternative 5 - Folded Diamond Interchange C

Alternative 5 is a folded diamond interchange where the ramps to and from eastbound TH 23
are on the east side of CSAH 5 and the ramps to and from westbound TH 23 are on the west
side of CSAH 5. The westbound TH 23 ramps follow the existing CSAH 5alignment. The
recently constructed southern TH 23 ramp terminal intersection would also need to be
relocated in order to accommodate the folded diamond design.

Alternative 5 includes a new CSAH 55 alignment that has a bridge over the westbound TH 23
ramps; this alternative would require the CSAH 565 rail grade separation project to be
completed concurrently. The required combination of project phases increases the initial
project cost by a significant amount. The estimated cost of Alternative 5 is $12.7 million.

The Alternative 5- Folded Diamond Interchange C layout is shown in Figure 9 below.
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Alternative 5 requires that the CSAH 55 railroad grade separation project be constructed at
the same time as the interchange project and also requires removal of recent infrastructure
investments; therefore, this alternative was not considered reasonable and was dismissed
and not analyzed further in this ICE study.
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4.2 Warrant Analysis

The Minnesota Manual on Uniform Traffic Control Devices (MnMUTCD) provides guidance
on when it may be appropriate to use all-way stop or signal control at an intersection. This
guidance is provided in the form of “warrants”, or criteria, and an engineering analysis of the
intersection’s design factors to determine when all-way stop or signal control may be justified.
Though all-way stop or signal control should not be installed at an intersection unless a
MnMUTCD warrant is met, meeting a warrant at an intersection does not in itself require the
installation of that particular control type. The particular control type also needs an
engineering analysis of the intersection’s design in order for it to be justified. Under the
MnDOT ICE process, roundabouts are considered to be warranted if traffic volumes meet the
criteria for either all-way stops or traffic signals.

For traffic signal installation, MNDOT typically relies on Warrant 1, which requires 8 hours of
combined major approach volumes and the maximum minor approach volume to meet
MnMUTCD thresholds based on the number of approach lanes; however, other warrants can
be used as indicators of need to consider traffic control change. An engineering study that
considers factors, including warrants, should be performed to determine the “optimum” type
of control at an intersection.

MnDOT guidelines suggest that for the purpose of warrant analysis, 100% of right turning
traffic from the minor leg should be removed because right turners are typically able to enter
the traffic stream with minimal delay or conflict; the right turning traffic would not require a
traffic signal to reduce delay or improve safety. In certain circumstances (i.e. high right turn
volume, minimum mainline gaps, etc.), MnDOT procedures allow for the inclusion of 50% of
the minor street right turning traffic in the analysis. The MnDOT guidance states “if right
turning volume exceeds 70% of its potential capacity for any hour for each approach, 50% of
the right turning volume for all hours should be added back in.”

Based upon MnDOT guidance, the analysis for all intersections in this study include the
removal of 100% of the right turning traffic on the minor approaches.

When the speed limit on any of the approaches is greater than 40 mph, MMUTCD guidelines
allow using 70 percent of the signal warrant thresholds that would otherwise be required. The
speed limit on all of the approaches in the study area are above 40, which allows a 70
percent reduction in signal warrant requirements.

Based on the existing 2017 traffic data and the future 2040 forecast traffic demands:

¢ None of the study intersections in any of the alternatives meet the all-way stop
warrant volume thresholds from the MnMUTCD.

e None of the intersections in any of the alternatives meet the 8-hour, 4-hour, or peak
hour traffic signal warrant volume thresholds from the MNMUTCD for any demand
scenario.

No all-way stop or signal warrants were met for any of the intersections in any of the
alternatives. Table 4 and Table 5 provide the number of hours met for the all-way stop and 8-
hour traffic signal warrants the 2017 existing and 2040 traffic volume demand scenarios for
each of the configuration alternatives. The complete all-way stop and traffic signal warrant
analyses can be found in Appendix C.

Intersection Control Evaluation Report KANDC 141936
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Table 4

All-way Stop Warrant Analysis Results

Number of Hours Met (2017 / 2040)

T " NoBuild™ | Alternative 1 Alternative 2 Alternative 3
CSAH 5 atTH 23 0/0 n/a n/a n/a
CSAH 5 at CSAH 55 0/0 0/0 n/a 0/0
CSAH 5 at TH 23 WB Ramps n/a 0/0 0/0 0/0
CSAH 5 at TH 23 EB Ramps N/A* 0/0 0/0 0/0
CSAH 5 at CSAH 5 Bridge 0/0 n/a n/a 0/0

*There are no minor road turning movements. Therefore, no warrants can be met.
**The No Build alternative is the 2017 Build/2040 No Build alternative discussed in Section 3

Table 5

8-Hour Traffic Signal Warrant Analysis Results

Intersection

Number of Hours Met (2017 / 2040)

No Build** Alternative 1 Alternative 2 Alternative 3
CSAH 5 at TH 23 N/A*** n/a n/a n/a
CSAH 5 at CSAH 55 0/0 0/0 n/a 0/0
CSAH 5 at TH 23 WB Ramps n/a 0/0 0/0 0/0
CSAH 5 at TH 23 EB Ramps N/A* 0/0 0/0 0/0
CSAH 5at CSAH 5 Bridge 0/0 n/a n/a 0/0

*There are no minor road turning movements. Therefore, no warrants can be met.
**The No Build alternative is the 2017 Build/2040 No Build alternative discussed in Section 3

***A|l minor road turning movements are right turns. Therefore, after right turn reductions there are no minor road
turning movements and no warrants can be met.

KANDC 141923
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4.3

Safety Analysis

Future vehicular crash estimates were determined by applying crash rates, typical for various
intersection types, to entering traffic for the study intersection. The “Existing” estimates are
based on the existing crash rates described in Section 2 and are only included to show the
safety benefits of the 2017 Build configuration.

The “2017 Build/2040 No Build” estimates are based on the existing crash rates described in
Section 2 with crashes removed based on improvements made with the HSIP project. This
includes removing crashes involving southbound left turning vehicles, eastbound right turning
vehicles, westbound left turning vehicles, and all northbound vehicles for the intersection of
CSAH 5 at TH 23. Removing these crashes represents the expected crashes based on
existing data for the 2017 build configuration.

The following crash rates were utilized in this analysis:

e Existing (2016 and prior configuration) estimates are based on the existing crash
rates described in Section 2. The existing crash rate at the intersection of CSAH 5
and TH 23 is 0.77, and 0.55 at the intersection of CSAH 5 and CSAH 55.

¢ No Build (2017 HSIP Project) estimates are based on the existing crash rates
described above. The existing crash rate at the intersection of TH 23 and CSAH 5 is
reduced to 0.23, and 0.55 at the intersection of CSAH 5 and CSAH 55.

« The MnDOT statewide average crash rate for a rural two-way stop controlled
intersections is 0.25 crashes per million vehicles entering the intersection.

Table 6 shows the projected number of total crashes for each intersection in each alternative
under two-way stop control analyzed for the existing and forecast 2040 traffic conditions.
Other forms of traffic control were not evaluated because no all-way stop or traffic signal
warrants are met for any intersection in any alternative.

Table 6
2017 and 2040 Annual Crash Estimates

Total Crashes (2017 / 2040)

Intersection Existing | No Build | Alternative 1 | Alternative 2 | Alternative 3
CSAH 5 at TH 23 1.9/23 | 04/05

CSAH 5 at CSAH 55 06/08 | 05/0.7 0.3/04 0.1/01
CSAH 5 at TH 23 WB Ramps 0.3/04 0.3/0.4 0.3/0.4
CSAH 5 at TH 23 EB Ramps 02/02 03/04 0.3/04 0.3/0.4
CSAH 5/CSAH 15at CSAH 5 03/04 03/04

Bridge
Yearly Crash Totals 25/31 | 14/1.8 09/1.2 0.6/0.8 1.0/1.3
Total Conflict Points 41 31 35 45 36

Notes:

Existing crash rate at TH 23/CSAH 5 is 0.77

Estimated crash rate under "No Build" conditions at TH 23/CSAH 5 is 0.23 based on removal of conflict reductions
Existing crash rate at CSAH 5/CSAH 55 is 0.55

All new intersection estimated crashes are based on MnDOT Average Rate of 0.25 for Two-way Stop Conditions

Intersection Control Evaluation Report KANDC 141936
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4.4

4.41

Operational Analysis

Traffic operations analyses were conducted to determine the level of service (LOS), delay,
and queueing information for the AM and PM peak hour conditions for each alternative.

LOS is a qualitative rating system used to describe the efficiency of traffic operations at an
intersection. Six LOS values are defined, designated by letters A through F. LOS A
represents the best operating conditions (no congestion), and LOS F represents the worst
operating conditions (longest delays). For the study intersection it was assumed that LOS D
or better represents acceptable operating conditions.

LOS for intersections is determined by the average control delay per vehicle. The range of
control delay for each LOS is different for signalized and unsignalized intersections. The
expectation is that a signalized intersection is designed to carry higher traffic volumes and will
experience greater delays that an unsignalized intersection; driver tolerance for delay is
greater at a signal than a stop sign. Therefore, LOS thresholds for each LOS category are
lower for unsignalized intersections than for signalized intersections.

The traffic operations analyses were performed using Synchro/SimTraffic (version 9)
software; using an average of 5 simulation runs for each modeling result. LOS for
intersections is determined by the average control delay per vehicle.

All intersections, for every alternative, were analyzed under two-way stop control as all-way
stop and traffic signal warrants are not met by any intersections in any alternative.

Appendix D includes all relevant operational tables for the existing and future 2040
alternatives that follow.

Existing (2017) Operating Conditions

The intersection currently, prior to the HSIP project, operates at LOS A. Table 7 represents
the existing traffic operations under two-way stop control with TH 23 under free flow
conditions and CSAH 5 being required to stop.

Table 7
Existing (2017) Operating Conditions

Peak Approach Intersection
ea ]
Delay / LOS
Hour Intersection (Delay ) (Delay / LOS)
Eastbound Westbound | Northbound | Southbound
AM CSAH 5at TH 23 1.3/7/A 21A 10/B 56/A 41/1A
Peak | CSAH 5 at CSAH 55 1.71A 3.2/A 0.37/A 23/A
PM CSAH 5at TH 23 1.37A 24 1A 8/A 6.2/A 34/7A
Peak | CSAH 5 at CSAH 55 1.37A 1.8/7/A 04/A 111A
4.4.2 Traffic Control Alternatives

Based on the warrant analysis, all-way stop and traffic signal warrants are not currently met
for any intersection in any of the interchange alternatives. Therefore, the analysis will include
only two-way stop controlled intersections in all interchange alternatives.

KANDC 141923
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4.4.21

2040 No Build (HSIP Build)

The future no build alternative is the 2017 HSIP Project configuration that is currently under
construction as described in Section 3.

All of the study intersections would perform at LOS A through the design year 2040. Table 8
presents the 2040 traffic operations results for the No Build (HSIP Build) alternative.

Table 8
2040 No Build (HSIP Build) Operations
Peak Approach Intersection
ea :
Delay / LOS
Hour Intersection (Delay ) (Delay / LOS)
Eastbound | Westbound | Northbound | Southbound
CSAH 5 at TH 23 1.57A 25/7A 22/A 1.9/7A
AM CSAH 5 at CSAH 55 26/A 0.9/A 02/A 1T1/7A
Peak | CSAH 5 at CSAH 5 Bridge 0.7/A 06/A 1.9/A 17A
CSAH 5 at TH 23 EB Ramp 0.3/A 0.5/A 04/A
CSAH 5atTH 23 117A 271A 2.3/A 2/A
PM CSAH 5 at CSAH 55 271A 0.8/A 0.4/A 0.9/A
Peak | CSAH 5 at CSAH 5 Bridge 0.7/A 09/7A 16/A 0.9/A
CSAH 5 at TH 23 EB Ramp 0.1/A 0.3/A 0.3/A
4.4.2.2 2040 Alternative 1 (Diamond Interchange)
A diamond interchange was considered for the study area. The turning movement volumes
for the diamond interchange were rerouted from the existing configuration and the same
growth rates discussed in Section 3 were applied to the rerouted volumes.
The 2040 turning movement volumes for Alternative 1 are in Figure 10.
The diamond interchange would perform at LOS A through the design year 2040. Table 9
presents the 2040 traffic operations results for Alternative 1 (Diamond Interchange).
Table 9
2040 Alternative 1 (Diamond Interchange) Operations
Peak Approach Intersection
ea
i Delay / LOS
Hour Intersection (Delay ) (Delay / LOS)
Eastbound | Westbound | Northbound | Southbound
AT CSAH 5 at CSAH 55 16/7A 06/A 03/A 0.7/A
Peak CSAH 5 at TH 23 WB Ramps 271A 0.9/A 02/A 0.9/A
CSAH 5 at TH 23 EB Ramps 43/A 0.7/A 09/A 1.9/7A
ot CSAH 5 at CSAH 55 1.97A 0.8/A 0.3/A 0.7/A
Peak CSAH 5 at TH 23 WB Ramps 3.37/A 0.8/A 0.2/A 1/7A
CSAH 5 at TH 23 EB Ramps 417A 04/A 0.7/A 1.97A

Intersection Control Evaluation Report
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Figure 10 — 2040 Peak Hour Turning Movement Volumes (Alternative 1)
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44.2.3 Alternative 2 (Folded Diamond Interchange)
A folded diamond interchange was considered for the study area. The turning movement
volumes for the folded diamond interchange were rerouted from the existing configuration
and the same growth rates discussed in Section 3 were applied to the rerouted volumes.

The 2040 turning movement volumes for Alternative 2 are in Figure 11.

The folded diamond interchange would perform at LOS A through the design year 2040.
Table 10 presents the 2040 traffic operations results for Alternative 2 (Folded Diamond

Interchange).
Table 10
Alternative 2 (Folded Diamond Interchange) Operations

—_— . Approach Intersection
Hour Intersection (Delay / LOS) (Delay /

Eastbound | Westbound | Northbound | Southbound LOS)
AM | CSAH 5 at TH 23 WB Ramps 47/1A 3/A 12/A 0.8/A 1.8/A
Peak | CSAH 5 at TH 23 EB Ramps 37/1A 06/A 1.2/A 1.8/A
PM | CSAH 5at TH 23 WB Ramps 49/A 42/ A 14/A 12/A 22/A
Peak | CSAH 5 at TH 23 EB Ramps 3.9/A 05/A 1.2/A 2/A
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4424  Alternative 3 (Modified Diamond Interchange)

A modified diamond interchange was considered for the study area. The turning movement
volumes for the modified diamond interchange were rerouted from the existing configuration
and the same growth rates discussed in Section 3 were applied to the rerouted volumes.

The 2040 turning movement volumes for Alternative 3 are in Figure 12.

The folded diamond interchange would perform at LOS A through the design year 2040.
Table 11 presents the 2040 traffic operations results for Alternative 3 (Modified Diamond

Interchange).
Table 11
Alternative 3 (Modified Diamond Interchange) Operations
Peak SApREoact Intersection
ea B
Del
Hour Intersection (Delay / LOS) (Delay / LOS)
Eastbound Westbound | Northbound | Southbound
CSAH 5 at CSAH 55/TH 23 WB 24/ A 0.2/ A 117A
Entrance Ramp
Ppél\:k CSAH 5 at CSAH 5 Bridge 24/A 08/A 07/A 18/A
CSAH 5 at TH 23 WB Exit Ramp 25/A 09/A 16/A 1.3/A
CSAH 5 at TH 23 EB Ramps 41/1A 0.7/A 09/A 1.9/A
CSAH 5 at CSAH 55/TH 23 WB 15/A 0.3/ A 0.5/ A
Entrance Ramp
P':“:k CSAH 5 at CSAH 5 Bridge 22/A 17A 08/A 15/A
CSAH 5 at TH 23 WB Exit Ramp 32/A 09/A 09/A 1.5/A
CSAH 5 at TH 23 EB Ramps 39/A 05/A 0.7/A 1.8/A
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Figure 12 — 2040 Peak Hour Turning Movement Volumes (Alternative 3)

K- 27 / (23)

20169 g
WB Ramp

“(6EL) /902 >

« ©Orizo
(LD 1ve

116/ (101) 2
0/(0) »
2/(5). =

(@) /126 »
(CL) 18 =y

Intersection Control Evaluation Report

KANDC 141923
Page 26 TH 23 at CSAH 5/ CSAH 15



4.5 Alternative Comparison

All interchange configurations evaluated have both acceptable traffic safety and traffic
operations at all of the study intersections. However, not all of the alternatives fully meet the
overall project goals as set forth by the agency coordination team. The intent of the
interchange alternative designs is to address the following objectives:

¢ Provide an effective westerly bypass

e Provide good access to the industrial land uses
e  Clarity of use for driving public

e Cost effective solutions

The following matrix, Table 12, was developed in cooperation with project partners as a
method to distinguish the alternatives based on the current project as well as the long term
vision of the area.

Kandiyohi County has a long term plan to grade separate CSAH 55 over the railroad and
connect to CSAH 5. This would complete the westerly Willmar bypass route. Short Term
solutions that are consistent with the long term plan are likely the most cost effective.

46 Public Involvement

On July 10, 2017, a presentation was made the Kandiyohi County Road and Bridge
Committee. Interchange alternatives were presented to the committee for discussion. The
committee concurred that the standard diamond should be presented to the public as the
preferred concept.

On July 27™ 2017, a Public Information Meeting was held at the Kandiyohi County Health
and Human Services building. The meeting was in regards to the two projects Kandiyohi
County was studying along CSAH 5. In total, 27 people signed in as attending the open
house meeting, however there were additional people in attendance who did not sign in.

The meeting provided opportunity for the public to review information boards for both
projects. Safety and connectivity issues at the TH 23 and CSAH 5/15 intersection were
highlighted in the exhibits. The interchange alternatives were displayed to inform the public
on all options considered as part of the study, as well as informational boards regarding the
project goals and comparisons of all alternatives.

Based on public input gathered at the meeting as well as from the comment cards that were
turned in, the general consensus was that the standard diamond interchange would be an
acceptable solution to the safety problem in the project area.
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Table 12

Alternative Comparison Matrix

Comparison of Interchange Types (Long Term)

Folded
Goals & Objectives No-Build Is)tizr::r:?i g‘i::-jni:,i:g Diamends

A B C
Provide an effective westerly bypass
ng?;_o'-\llt; ;:onnection between CSAH 0 2 A i % &
Improve intersection performance oy Y + +
Improve safety B + + +
Eliminates at-grade railroad crossing 0 + + + + +
Provide good access to the industrial park
Improve route via CSAH 55 0 + + i
Improve route via CSAH 5/15 t + +
Attracts trucks from other routes 0 + +
Clarity of use for drivers (not confusing)
Minimize turns 0 + i + + 0 0
Intuitive to navigate 0 + + +
Satisfies public expectations 0 + + +
Cost effective solution
Leverage previous investments .
(reduce "throw-aways”) 2 ¥
Minimizes need for additional R/W 0 + +
E(‘;to'zftg:aizztl Z'\gi)'"ms none | $10.6 | $11.2 | $109 | $13.2 | $12.7
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5.0 Summary of Findings

Based on this evaluation, two-way stop control intersections will perform at acceptable levels,
LOS A, within any of the CSAH & Interchange alternatives through the design year 2040. The
intersection control warrant analysis supports these results.

Because all of the interchange alternatives have been shown to have comparable safety and
intersection performance, a recommendation will be based on the ability to satisfy the
previously identified project goals and objectives.

= Provide an effective westerly bypass

¢ Provide good access to the industrial land uses
o Clarity of use for driving public

¢ Cost effective solutions

While all of the alternatives would provide an improved westerly bypass and improved
accessibility between TH 23 and industrial land uses, the diamond interchange most fully
achieves all of the project goals. The diamond interchange configuration is the most familiar
to the general public and therefore best achieves the goal of satisfying driver expectations. In
addition, the standard diamond is most cost effective because it leverages the highest level of
previously constructed infrastructure and has the lowest overall project cost.

Based on the analysis documented in this report, input from the Agency Coordination Team,
as well as input obtained at the public open house, it is recommended that Alternative 1, the
standard diamond interchange, best addresses the projects objectives and therefore should
be constructed at TH 23 and CSAH 5/15.
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Appendix A
Crash History and Diagrams
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Collision Diagram

Minnesota Department of Transportation

Location: CSAH 5 at CSAH 55
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- Matorcycle - i = Blowi Db= Debris (B}
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B Inkry Acc %Praperly Damoge X= Unknown ( 99 ) X= Other or Unknown ( 99 ) X= Other or Unknown (99)
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Appendix C
All-way Stop and Traffic Signal Warrant






SHORT ELLIOTT HENDRICKSON INC. Exhibit C1a

/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343

S E 2017 Build - CSAH 5 at TH 23
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 at TH 23
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach Total
DATE: 6/29/2017 60 Major App1: TH 23 WB 3 1842
60 Major App3: TH 23 EB 3 2062
OPERATOR: JDA 55 Minor App2:  CSAH 5 SB 2 559
55 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 T (APP.1 + APP, 3) % (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO / NO
5:00 - 6:00 0 0 0 0 0 0 NO / NO
6:00 - 7:00 119 128 35 0 247 35 YES /NO
7:00 - 8:00 144 159 40 0 303 40 YES/NO
8:00 - 9:00 131 188 37 0 319 37 YES /NO
9:00 - 10:00 116 162 25 0 278 25 YES /NO
10:00 - 11:00 106 139 35 0 245 35 YES /NO
11:00 - 12:00 110 125 31 0 235 31 YES / NO
12:00 - 13:00 132 143 27 0 275 27 YES /NO
13:00 - 14:00 137 127 42 0 264 42 YES /NO
14:00 - 15:00 148 181 54 0 329 54 YES /NO
15:00 - 16:00 177 172 65 0 349 65 YES /NO
16:00 - 17:00 199 193 71 0 392 71 YES /NO
17:00 - 18:00 197 198 63 0 395 63 YES /NO
18:00 - 19:00 126 147 34 0 273 34 YES /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO
Daily 1842 2062 559 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

P:AKOWK\Kandc\141923\8-planning\80-Data\Warrants\No Build\{2017- Build- CSAH 5 at TH 23- Warrant Analysis xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C1b
10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343
S E 2017 Build - CSAH 5 at TH 23
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 at TH 23
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 60 Maijor App1: TH 23 WB 3 1842
60 Major App3: TH 23 EB 3 2062
OPERATOR: JDA 55 Minor App2: CSAH 5 SB 1 0
55 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8| V.ARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROAGH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 [|Z(APP.1+APP.3)|  (aPP.20r4) | MAJOR/MINOR | MAJOR/MINOR [ MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO/NO NO / NO NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO/NO NO / NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO NO /NO NO/NO
5:00 - 6:00 0 0 0 0 0 0 NO / NO NO / NO NO /NO
6:00 - 7:00 119 128 0 0 247 0 NO / NO NO /NO NO/NO
7:00 - 8:00 144 159 0 0 303 0 NO /NO NQ /NO NO/NO
8.00 - 9:00 131 188 0 0 319 0 NO / NO NO /NO NO /NO
9:00 - 10:00 116 162 0 0 278 0 NO /NO NO/NO NO /NO
10:00 - 11:00 106 139 0 0 245 0 NO / NO NO /NO NO /NO
11:00 - 12:00 110 125 0 0 235 0 NO /NO NO /NO NO / NO
12:00 - 13:00 132 143 0 0 275 0 NO / NO NO/NO NO / NO
13:00 - 14:00 137 127 0 0 264 0 NO /NO NO /NO NO / NO
14:00 - 15:00 148 181 0 0 329 0 NO/NO NO/NO NO /NO
15:00 - 16:00 177 172 0 0 349 0 NO /NO NO /NO NO / NO
16:00 - 17:00 199 193 0 0 392 0 NO /NO NO / NO NO /NO
17:00 - 18:00 197 198 0 0 395 0 NO /NO NO /NO NO /NO
18:00 - 19:00 126 147 0 0 273 0 NO /NO NO /NO NO /NO
19:00 - 20:00 0 0 0 0 0 0] NO/NO NO /NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO / NO NO /NO NO/NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO NO/NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
Daily 1842 2062 0 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 PAKOWK\Kandc\141923\8-planning\80-Data\Warrants\No Build\[2017- Build- CSAH 5 at TH 23- Warrant Analysis xisx]AllVvayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C1c

/ 10901 Red Circle Drive, Suite 200
' Minnetonka, MN 55343

SE 2040 No Build - CSAH 5 at TH 23
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5at TH 23
COUNTY: Kandiyohi

REF. POINT: 0 85""% Speed Approach Description Lanes Approach Total
DATE: 6/29/2017 60 Major App1:  TH 23 WB 3 2268
60 Major App3: TH 23 EB 3 2541
OPERATOR: JDA 55 Minor App2:  CSAH 5 SB 2 692
55 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 T (APP.1 + APP, 3) 3 (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO
5.00 - 6:00 0 0 0 0 0 0 NO / NO
6:00 - 7:00 146 157 44 0 303 44 YES /NO
7:00 - 8:00 178 195 49 0 373 49 YES /NO
8:00 - 9:00 161 232 46 0 393 46 YES/NO
9:00 - 10:00 142 199 31 0 341 3 YES/NO
10:00 - 11:00 131 172 44 0 303 44 YES /NO
11:00 - 12:00 136 154 38 0 290 38 YES /NO
12:00 - 13:00 163 177 33 0 340 33 YES /NO
13:00 - 14:00 168 157 53 0 325 53 YES /NO
14:00 - 15:00 182 223 67 0 405 67 YES /NO
15:00 - 16:00 219 212 81 0 431 81 YES /NO
16:00 - 17:00 244 238 87 0 482 87 YES / NO
17:00 - 18:00 243 244 77 0 487 77 YES /NO
18:00 - 19:00 155 181 42 0 336 42 YES/NO
19:00 - 20:00 0 0 0 0 0 0 NO/NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO/NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO
Daily 2268 2541 692 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

All-way Stop Warrant: Not satisfied

REMARKS:

P:AKOWK\Kandc\141923\8-planning\80-Data\Warran!s\No Build\[2040- No Build- CSAH 5 at TH 23- Warrant Analysis.xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C1d
10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343
S E 2040 No Build - CSAH 5 at TH 23
SIGNAL WARRANT
ANALYSIS
LOCATION: CSAH 5 at TH 23
COUNTY: Kandiyohi
REF. POINT: 0 85™% Speed Approach Description Lanes Approach
DATE: 6/29/2017 60 Major App1: TH 23 WB 3 2268
60 Major App3: TH 23 EB 3 2541
OPERATOR: JDA 55 Minor App2: CSAH 5 SB 1 133
55 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8] WARRANT 1B - 8| WARRANT 1A &
MAJOR MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP, 3 APP, 2 APP. 4 |=(APP.1+APP.3)|  (APP, 20r4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO/NO NO /NO NO/NO
1:00 - 2:00 0 0 0 0 0 0 NO/NO NO /NO NO/NO
2:00 - 3:00 0 0 0 0 0 0 NO/NO NO/NO NO/NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO/NO NO/NO NO /NO
6:00 - 7:00 146 157 9 0 303 9 NO /NO NO /NO NO/NO
7:00 - 8:00 178 195 9 0 373 9 NO /NO NO /NO NO / NO
8:00 - 9:00 161 232 9 0 393 9 NO / NO NO /NO NO /NO
9:00 - 10:00 142 199 6 0 341 6 NO / NO NO /NO NO /NO
10:00 - 11:00 131 172 9 0 303 9 NO /NO NO/NO NO /NO
11:00 - 12:00 136 154 7 0 290 7 NO /NO NO /NO NO /NO
12:00 - 13:00 163 177 [§] 0 340 6 NO /NO NO /NO NO / NO
13:00 - 14:00 168 157 11 0 325 11 NO / NO NO /NO NO /NO
14:00 - 15:00 182 223 13 0 405 13 NO/NO NO / NO NO /NO
15:00 - 16:00 219 212 16 0 431 16 YES /NO NO / NO NO /NO
16:00 - 17:00 244 238 16 0 482 16 YES /NO NO /NO NO/NO
17:00 - 18:00 243 244 14 0 487 14 YES/NO NO / NO NO /NO
18:00 - 19:00 155 181 8 0 336 8 NO/NO NO /NO NO/NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO / NO NO / NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NQO / NO NO /NO NO /NO
23:00 - 24:00 0 o] 0 0 0 0 NO / NO NO /NO NO / NO
Daily 2268 2541 133 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied
COMMENTS:
Page 1 of 2 PAKO\KIKandc\141923\8-planning\80-Dala\Warrants\No Build\[2040- No Build- CSAH 5 at TH 23- Warrant Analysis. xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C2a

/ 10901 Red Circle Drive, Suite 200
' Minnetonka, MN 55343

S E 2017 Build - CSAH 5 at CSAH 55
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1366
55 Major App3: CSAH 5/CSAH 15 SB 2 569
OPERATOR: JDA 55 Minor App2: CSAH 55 EB 2 232
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH | MINOR APPROACH | \vaARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 % (APP.1 + APP. 3) 3 (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO/NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 94 32 18 0 126 18 NO /NO
7:00 - 8:00 105 46 25 0 151 25 NO /NO
8:00 - 9:00 123 39 21 0 162 21 NO/NO
9:00 - 10:00 112 27 20 0 139 20 NO / NO
10:00 - 11:00 74 37 20 0 111 20 NO / NO
11:00 - 12:00 77 33 17 0 110 17 NO /NO
12:00 - 13:00 69 32 14 0 101 14 NO /NO
13:00 - 14:00 90 38 23 0 128 23 NO /NO
14:00 - 15:00 124 50 13 0 174 13 NO /NO
15:00 - 16:00 126 70 12 0 196 12 NO /NO
16:00 - 17:00 155 71 22 0 226 22 YES /NO
17:00 - 18:00 140 61 20 0 201 20 NO / NO
18:00 - 19:00 77 33 7 0 110 7 NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO / NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO/NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO
Daily 1366 569 232 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

P:AKO\K\Kandc\141923\8-planning\80-Data\Warrants\No Build\{2017- Build- CSAH 5 at CSAH 55- Warrant Analysis. xIsx]AllWayStop



/ SHORT ELLIOTT HENDRICKSON INC. Exhibit C2b
10901 Red Circle Drive, Suite 200
/. Minnetonka, MN 55343
S E 2017 Build - CSAH 5 at CSAH 55
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5NB 2 1366
55 Major App3: CSAH 5/CSAH 15 SB 2 569
OPERATOR: JDA 55 Minor App2: CSAH 55 EB 1 135
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Maijor Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8| WARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
JHOUR APP. 1 APP. 3 APP. 2 APP.4 |Z(APP1+APP.3)| (aPP.20r4) | MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO NO/NO NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO/NO NO /NO NO / NO
2:00 - 3.00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
3:00 - 4.00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
5:00 - 6:00 0 4] 0 0 0 0 NO/NO NO /NO NO /NO
6:00 - 7:00 94 32 10 0 126 10 NO/NO NO / NO NO /NO
7:00 - 8:00 105 46 15 0 151 15 NO /NO NO /NO NO /NO
8:00 - 9:00 123 39 13 0 162 13 NO /NO NO / NO NO/NO
9:00 - 10:00 112 27 13 0 139 13 NO /NO NO /NO NO/NO
10:00 - 11:00 74 37 13 0 111 13 NO /NO NO / NO NO /NO
11:00 - 12:00 77 33 10 1] 110 10 NO /NO NO /NO NO/NO
12:00 - 13:00 69 32 10 0 101 10 NO / NO NO /NO NO /NO
13:00 - 14:00 90 38 12 0 128 12 NO / NO NO/NO NO / NO
14:00 - 15:00 124 50 6 0 174 6 NO /NO NO /NO NO /NO
15:00 - 16:00 126 70 7 0 196 7 NO /NO NO/NO NO / NO
16:00 - 17:00 155 71 13 0 226 13 NO /NO NO/NO NO /NO
17:00 - 18:00 140 61 9 0 201 9 NO /NO NO / NO NO /NO
18:00 - 19:00 77 33 4 0 110 4 NO /NO NO / NO NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO/NO NO / NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO /NO NO/NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO /NO NQ / NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
Daily 1366 569 135 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 P:\KOWK\Kandc\141923\8-planning\80-Data\Warrants\No Build\[2017- Build- CSAH 5 at CSAH 55- Warrant Analysis xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C2¢

) 10901 Red Circle Drive, Suite 200
Minnetonka, MN 55343
o N '

S E 2040 No Build - CSAH 5 at CSAH 55
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Appreach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5NB 2 1680
55 Major App3: CSAH 5/CSAH 15 SB 2 700
OPERATOR: JDA 55 Minor App2: CSAH 55 EB 2 422
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 T (APP.1 + APP. 3) T (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO/NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 115 40 33 0 155 33 NO/NO
7:00 - 8:00 129 57 45 0 186 45 NO /NO
8:00 - 9:00 152 48 38 0 200 38 NO /NO
9:00 - 10:00 139 33 36 0 172 36 NO / NO
10:00 - 11:00 91 46 36 0 137 36 NO /NO
11:00 - 12:00 94 41 31 0 135 31 NO /NO
12:00 - 13:00 85 39 25 0 124 25 NO /NO
13:00 - 14:00 111 46 43 0 157 43 NO /NO
14:00 - 15:00 153 62 24 0 215 24 YES/NO
15:00 - 16:00 155 85 22 0 240 22 YES/NO
16:00 - 17:00 190 87 40 0 277 40 YES/NO
17:00 - 18:00 172 75 36 0 247 36 YES/NO
18:00 - 19:00 94 41 13 0 135 13 NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO
Daily 1680 700 422 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

P:\KO\K\Kandc\141923\8-planning\80-Data\Warrants\No Build\[2040- No Build- CSAH 5 at CSAH 55- Warrant Analysis.xIsx]AllWayStop



/ SHORT ELLIOTT HENDRICKSON INC. Exhibit C2d
10901 Red Circle Drive, Suite 200
/. Minnetonka, MN 55343

S E 2040 No Build - CSAH 5 at CSAH 55
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1680
55 Major App3: CSAH 5/CSAH 15 SB 2 700
OPERATOR: JDA 55 Minor App2: CSAH 55 EB 1 325
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Maijor Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR JWARRANT 1A - 8] WARRANT 1B - 8] WARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP, 3 APP. 2 APP.4 | Z(APP.1+APP.3)| (APP. 20r4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
10:00 - 1:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
3:00 - 4:.00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO / NO NO / NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
6:00 - 7:00 115 40 25 0 155 25 NO / NO NO /NO NO /NO
7:00 - 8:00 129 57 35 0 186 35 NO /NO NO / NO NO / NO
8.00 - 9:00 152 48 30 0 200 30 NO /NO NO /NO NO /NO
9:00 - 10:00 139 33 29 0 172 29 NO / NO NO /NO NO /NO
10:00 - 11:00 91 46 29 0 137 29 NO /NO NO /NO NO /NO
11:00 - 12:00 94 41 24 0 135 24 NO /NO NO /NO NO / NO
12:00 - 13:00 85 39 21 0 124 21 NO /NO NO /NO NO /NO
13:00 - 14:00 111 48 32 0 157 32 NO /NO NO / NO NO / NO
14:00 - 15:00 153 62 17 0 215 17 NO / NO NO / NO NO /NO
15:00 - 16:00 155 85 17 0 240 17 NO /NO NO /NO NO / NO
16:00 - 17:00 190 87 31 0 277 31 NO /NO NO /NO NO /NO
17:00 - 18:00 172 75 25 0 247 25 NO /NO NO /NO NO / NO
18:00 - 19:00 94 41 10 0 135 10 NO /NO NO / NO NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO / NO NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO/NO NO / NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
Daily 1680 700 325 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 PAKOVK\Kandc\141923\8-planning\80-DatatWarrants\No Build\[2040- No Build- CSAH 5 at CSAH 55- Warrant Analysis xlsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C3a
/ 10901 Red Circle Drive, Suite 200
‘ Minnetonka, MN 55343
S E 2017 Build - CSAH 5/CSAH 15 at CSAH 5 Bridge
ALL WAY STOP
WARRANT ANALYSIS
LOCATION: CSAH 5/CSAH 15 at CSAH 5 Bridge
COUNTY: Kandiyohi
REF. POINT: 0 85"% Speed  Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5/CSAH 15 NB 2 1318
55 Major App3:  CSAH 5/CSAH 15 WB 2 991
OPERATOR: JDA 55 Minor App2: CSAH 5 Bridge NB 2 478
55 Minor Appd:  N/A 1 0
0.70 SPEED FACTOR USED? Yes
Minimum Volume Requirement
210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP.2 APP. 4 X (APP.1 + APP, 3) T (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO / NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 92 62 36 0 154 36 NO / NO
7:00 - 8:00 105 62 89 0 167 89 NO /NO
8:00 - 9:00 117 68 50 0 185 50 NO /NO
9:00 - 10:00 114 48 37 0 162 37 NO /NO
10:00 - 11:00 78 70 36 0 148 36 NO /NO
11:00 - 12:00 74 51 31 0 125 31 NO /NO
12:00 - 13:00 66 52 35 0 118 35 NO /NO
13:00 - 14:00 89 61 26 0 150 26 NO /NO
14:00 - 15:00 116 95 19 0 211 19 YES/NO
15:00 - 16:00 114 115 32 0 229 32 YES /NO
16:00 - 17:00 143 136 31 0 279 31 YES /NO
17:00 - 18:00 137 108 35 0 245 35 YES /NO
18:00 - 19:00 73 63 21 0 136 21 NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO
Daily 1318 991 478 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

PAKOWKKandc\141923\8-planning\BO-Data\Warrants\No Build\[2017- Build- CSAH 5 at CSAH 5 Bridge- Warrant Analysis.xIsx]AllWayStop




/ SHORT ELLIOTT HENDRICKSON INC. Exhibit C3b
10901 Red Circle Drive, Suite 200
/. Minnetonka, MN 55343
S E 2017 Build - CSAH 5/CSAH 15 at CSAH 5 Bridge
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5/CSAH 15 at CSAH 5 Bridge
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5/CSAH 15 NB 2 1318
55 Major App3: CSAH 5/CSAH 15 WB 2 991
OPERATOR: JDA 55 Minor App2: CSAH 5 Bridge NB 1 93
55 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - B|WARRANT 1B - 8| WARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP. 4 | Z(APP.1+APP.3)|  (APP. 2 or 4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO/NQO NO /NO NO /NO
1:00 - 2:00 o] 0 0 0 0 0 NO/NO NO/NO NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
6:00 - 7:00 92 62 4 0 154 4 NO / NO NO /NO NO/NO
7:00 - 8:00 105 62 14 0 167 14 NO /NO NO/NO NO/NO
8:00 - 9:00 117 68 9 0 185 9 NO /NO NO/NO NO /NO
9:00 - 10:00 114 48 4 0 162 4 NO /NO NO /NO NO/NO
10:00- 11:00 78 70 7 0 148 7 NO /NO NO /NO NO /NO
11:00 - 12:00 74 51 9 0 125 9 NO /NO NQO /NO NO /NO
12:00 - 13:00 66 52 10 0 118 10 NO /NO NO / NO NO/NO
13:00 - 14:00 89 61 6 0 150 6 NO/NO NO /NO NO/NO
14:00 - 15:00 116 95 4 0 211 4 NO/NO NO / NO NO / NO
15:00 - 16:00 114 115 10 0 229 10 NO/NO NO /NO NO /NO
16:00 - 17:00 143 136 7 0 279 7 NO / NO NO /NO NO / NO
17:00 - 18:00 137 108 6 0 245 6 NO/NO NO /NO NO /NO
18:00 - 19:00 73 63 3 0 136 3 NO / NO NO/NO NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO / NO NO/NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
22:00 - 23:00 0 0 0 0 4] 0 NO /NO NO /NO NO/NO
23:00 - 24:.00 0 0 0 0 0 0 NO/NO NO/NO NO /NO
Daily 1318 991 93 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 P:AKO\K\Kandc\141923\8-planning\80-Data\Warrants\No Build\[2017- Build- CSAH 6 at CSAH 5 Bridge- Warrant Analysis. xlsx]AllWayStop



/ SHORT ELLIOTT HENDRICKSON INC. Exhibit C3c
10901 Red Circle Drive, Suite 200
/. Minnetonka, MN 55343

S E 2040 No Build - CSAH 5/CSAH 15 at CSAH 5 Bridge
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5/CSAH 15 at CSAH 5 Bridge
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed  Approach Deseription Lanes Approach Tolal
DATE: 6/29/2017 56 Major App1: CSAH 5/CSAH 15 EB 2 1623
55 Major App3: CSAH 5/CSAH 15 WB 2 1223
OPERATOR: JDA 56 Minor App2:  CSAH 5 Bridge NB 2 591
55 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 % (APP.1 + APP. 3) % (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO / NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO / NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 114 77 45 0 191 45 NO/NO
7:00 - 8:00 129 77 110 0 206 110 NO /NO
8:00 - 9:00 144 84 62 0 228 62 YES/NO
9:00 - 10:00 141 60 45 0 201 45 NO / NO
10:00 - 11:00 96 86 45 0 182 45 NO / NO
11:00 - 12:00 91 63 39 0 154 39 NO / NO
12:00 - 13:00 81 64 44 0 145 44 NO /NO
13:00 - 14:00 110 75 32 0 185 32 NO / NO
14:00 - 15:00 143 116 23 0 259 23 YES /NO
15:00 - 16:00 140 142 39 0 282 39 YES /NO
16:00 - 17:00 176 168 38 0 344 38 YES /NO
17:00 - 18:00 168 134 44 0 302 44 YES/NO
18:00 - 19:00 90 77 25 0 167 25 NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO / NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO / NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO
Daily 1623 1223 591 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

P:\KOKKandc\141923\8-planning\80-Data\Warrants\No Build\{[2040- No Build- CSAH 5 at CSAH 5 Bridge- Warrant Analysis.xlsx]AllWayStop



/ SHORT ELLIOTT HENDRICKSON INC. Exhibit C3d
10901 Red Circle Drive, Suite 200
/. Minnetonka, MN 55343
S E 2040 No Build - CSAH 5/CSAH 15 at CSAH 5 Bridge
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5/CSAH 15 at CSAH 5 Bridge
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5/CSAH 15 EB 2 1623
55 Major App3: CSAH 5/CSAH 15 WB 2 1223
OPERATOR: JDA 55 Minor App2: CSAH 5 Bridge NB 1 206
55 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%7? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8] WARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP. 4 |Z(APPA+APP.3)|  (aPP.20r4) | MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
2:00 - 3:.00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
400 - 5:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO NO /NO NO/NO
6:00 - 7:00 114 77 13 0 191 13 NO/NO NO / NO NO /NO
7:00 - 8:00 129 77 35 0 206 35 NO/NO NO /NO NO/NO
8:00 - 9:00 144 84 21 0 228 21 NO /NO NO /NO NO /NO
9:00 - 10:00 141 60 12 0 201 12 NO /NO NO /NO NO /NO
10:00 - 11:00 96 86 16 0 182 16 NO /NO NO/NO NO /NO
11:00 - 12:00 91 63 17 0 154 17 NO / NO NO/NO NO / NO
12:00 - 13:00 81 64 19 0 145 19 NO / NO NO/NO NO /NO
13:00 - 14:00 110 75 12 0 185 12 NO / NO NO /NO NO /NO
14:00 - 15:00 143 116 8 0 259 8 NO /NO NO /NO NO / NO
15:00 - 16:00 140 142 17 0 282 17 NO / NO NO/NO NO / NO
16:00 - 17:00 176 168 14 0 344 14 NO /NO NO /NO NO /NO
17:00 - 18:00 168 134 15 0 302 15 NO /NO NO /NO NO /NO
18:00 - 19:00 90 77 7 0 167 7 NO /NO NO /NO NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NQ /NO NO /NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO NO/NO NO / NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
Daily 1623 1223 206 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 P:AKOK\Kandc\141923\8-planning\80-Data\Warrants\No Build\[2040- No Build- CSAH 5 at CSAH 6 Bridge- Warrant Analysis. xisx]AllwayStop




/ SHORT ELLIOTT HENDRICKSON INC. Exhibit C4a
10901 Red Circle Drive, Suite 200
/' Minnetonka, MN 55343

S E 2017 Alternative 1 - CSAH 5 at CSAH 55
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi

REF, POINT: 0 85"% Speed Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5NB 2 1482
55 Major App3: CSAH 5 SB 2 991
OPERATOR: JDA 55 Minor App2: CSAH 55 EB 2 232
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH | MINOR APPROACH | \vaARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP, 3 APP. 2 APP. 4 S (APP.1 + APP. 3) % (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO / NO
3:00 - 4.00 0 0 0 0 0 0 NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 113 62 18 0 175 18 NO / NO
7:00 - 8:00 173 62 25 0 235 25 YES/NO
8:00 - 9:00 161 68 21 0 229 21 YES /NO
9:00 - 10:00 135 48 20 0 183 20 NO /NO
10:00 - 11:00 91 70 20 0 161 20 NO /NO
11:00 - 12:00 86 51 17 0 137 17 NO / NO
12:00 - 13:00 92 52 14 0 144 14 NO /NO
13:00 - 14:00 86 61 23 0 147 23 NO / NO
14:00 - 15:00 107 95 13 0 202 13 NO /NO
15:00 - 16:00 115 115 12 0 230 12 YES /NO
16:00 - 17:00 134 136 22 0 270 22 YES /NO
17:00 - 18:00 119 108 20 0 227 20 YES /NO
18:00 - 19:00 70 63 7 0 133 7 NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO / NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO
Daily 1482 991 232 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

PAKO\K\Kandc\141923\8-planning\80-Data\Warrants\Alternative 1\[2017- Alt 1- CSAH 5 at CSAH 55- Warrant Analysis.xIsx]AllWayStop




SHORT ELLIOTT HENDRICKSON INC. Exhibit C4b

/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343

S E 2017 Alternative 1 - CSAH 5 at CSAH 55
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1482
55 Major App3: CSAH 5 SB 2 991
OPERATOR: JDA 55 Minor App2: CSAH 55 EB 1 11
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8] WARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 |Z(APP1+APP.3)| (APP.20r4) | MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO NO/NO NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO NO/NO NO / NO
2:00 - 3.00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO/NO NO/NO NQO /NO
4:00 - 5:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
5.00 - 6:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
6:00 - 7:00 113 62 0 0 175 0 NO /NO NO / NO NO / NO
7.00 - 8:00 173 62 2 0 235 2 NO/NO NO /NO NO /NO
8:00 - 9:00 161 68 1 0 229 1 NO/NO NO /NO NO /NO
9:00 - 10:00 135 48 0 0 183 0 NO/NO NO /NO NO /NO
10:00 - 11:00 91 70 1 0 161 1 NO /NO NO / NO NO/NO
11:00 - 12:00 86 51 1 0 137 1 NO /NO NO /NO NO /NO
12:00 - 13:00 92 52 1 0 144 1 NO/NO NQO /NO NO /NO
13:00 - 14:00 86 61 1 0 147 1 NO/NO NO /NO NO /NO
14:00 - 15:00 107 95 0 0 202 0 NO /NO NO/NO NO /NO
15:00 - 16:00 115 115 1 0 230 1 NO / NO NO /NO NO / NO
16:00 - 17:00 134 136 2 0 270 2 NO /NO NO /NO NO / NO
17:00 - 18:00 119 108 1 0 227 1 NO / NO NQO/NO NO /NO
18:00 - 19:00 70 63 0 0 133 0 NO /NO NQO/NO NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO/NO NO / NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO/NO NO /NO NO/NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
Daily 1482 991 1" 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 0of 2 P:AKOWKandc\141923\8-planning\B0-Data\Warranis\Alternative 14{2017- Alt 1- CSAH 5 at CSAH 55- Warrant Analysis. xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit Cac

/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343

S E 2040 Alternative 1 - CSAH 5 at CSAH 55
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed  Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1:  CSAH 5 NB 2 1827
55 Major App3: CSAH 5 SB 2 1223
OPERATOR: JDA 55 Minor App2: CSAH 55 EB 2 422
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH [ MINOR APPROACH | \vARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP, 2 APP. 4 X (APP.1 + APP. 3) T (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 140 77 33 0 217 33 YES / NO
7:00 - 8:00 213 77 45 0 290 45 YES /NO
8:00 - 9:00 199 84 38 0 283 38 YES / NO
9:00 - 10:00 166 60 36 0 226 36 YES/NO
10:00 - 11:00 112 86 36 0 198 36 NO/NO
11:00 - 12:00 106 63 31 0 169 31 NO /NO
12:00 - 13:00 113 64 25 0 177 25 NO /NO
13:00 - 14:00 107 75 43 0 182 43 NO/NO
14:00 - 15:00 132 116 24 0 248 24 YES/NO
15:00 - 16:00 142 142 22 0 284 22 YES/NO
16:00 - 17:00 165 168 40 0 333 40 YES /NO
17:00 - 18:00 146 134 36 0 280 36 YES /NO
18:00 - 19:00 86 77 13 0 163 13 NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO/NO
Daily 1827 1223 422 0
Met (Hr)  Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

PAKO\K\Kandc\141923\8-planning\80-Data\Warrants\Alternative 1\[2040- Al 1- CSAH 5 at CSAH 55- Warrant Analysis.xIsxJAlVWayStop
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/ SHORT ELLIOTT HENDRICKSON INC. Exhibit C4d
10901 Red Circle Drive, Suite 200
/| Minnetonka, MN 55343
S E 2040 Alternative 1 - CSAH 5 at CSAH 55
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1827
55 Major App3: CSAH 5 SB 2 1223
OPERATOR: JDA 55 Minor App2: CSAH 55 EB 1 201
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8) WARRANT 1B - 8| WARRANT 1A &
MAJOR MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 | Z(APP.1+APP.3)|  (APP.2or 4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO NO/NO NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO NO/NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
6:00 - 7:00 140 77 15 0 217 15 NO / NO NO /NO NO /NO
7:00 - 8:.00 213 77 22 0 290 22 NO /NO NO / NO NO /NO
8:00 - 9:00 199 84 18 0 283 18 NO / NO NO /NO NO /NO
9:00 - 10:00 166 60 16 0 226 16 NO/NO NO /NO NO /NO
10:00 - 11:00 112 86 17 0 198 17 NO /NO NO /NO NO/NO
11:00 - 12:00 106 63 15 0 169 15 NO /NO NO / NO NO /NO
12:00 - 13:00 113 64 12 0 177 12 NO/NO NO /NO NO /NO
13:00 - 14:00 107 75 21 0 182 21 NO /NO NO /NO NO / NO
14:00 - 15:00 132 116 11 0 248 11 NO / NO NO /NO NO /NO
15:00 - 16:00 142 142 11 0 284 11 NO / NO NO/NO NO / NO
16:00 - 17:00 165 168 20 0 333 20 NO / NO NO /NO NO /NO
17:00 - 18:00 146 134 17 0 280 17 NO /NO NO /NO NO / NO
18:00 - 19:00 86 77 6 0 163 6 NO / NO NO/NO NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO /NO NO/NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO NO / NO NQO /NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
Daily 1827 1223 201 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 P:\KOK\Kandc\141923\8-planning\80-Data\Warrants\Alternative 1\[2040- Alt 1- CSAH 5 at CSAH 55- Warrant Analysis xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C5a

} 10901 Red Circle Drive, Suite 200
Minnetonka, MN 55343
o

S E 2017 Alternative 1 - CSAH 5 North Ramp
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 North Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed _Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1271
55 Major App3: CSAH 5 SB 2 1186
OPERATOR: JDA 40 Minor App2:  TH 23 Ramp WB 2 532
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 % (APP.1 + APP, 3) 2 (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO/NO
1:00 - 2:00 0 0 0 0 0 0 NO/NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 95 79 34 0 174 34 NO/NO
7:00 - 8:00 155 83 37 0 238 37 YES /NO
8:00 - 9:00 132 87 41 0 219 41 YES /NO
9:00 - 10:00 119 63 28 0 182 28 NO/NO
10:00 - 11:00 85 87 25 0 172 25 NO /NO
11:00 - 12:00 72 66 34 0 138 34 NO /NO
12:00 - 13:00 71 65 33 0 136 33 NO / NO
13:00 - 14:00 74 82 41 0 156 41 NO / NO
14:00 - 15:00 91 107 46 0 198 46 NO /NO
15:00 - 16:00 99 122 49 0 221 49 YES /NO
16:00 - 17:00 112 153 69 0 265 69 YES /NO
17:00 - 18:00 101 122 67 0 223 67 YES /NO
18:00 - 19:00 65 70 28 0 135 28 NO/NQO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO
Daily 1271 1186 532 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

P:\KO\K\Kandc\141823\8-planning\80-Data\Warrants\Alternative 1\[2017- Alt 1- CSAH 5 North Ramp- Warrant Analysis.xIsx]JAllWayStop



/ SHORT ELLIOTT HENDRICKSON INC. Exhibit C5b
10901 Red Circle Drive, Suite 200
/. Minnetonka, MN 55343
S E 2017 Alternative 1 - CSAH 5 North Ramp
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 North Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1271
55 Maijor App3: CSAH 5 SB 2 1186
OPERATOR: JDA 40 Minor App2: TH 23 Ramp WB 1 309
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8] WARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 | =(APP1+APP.3)| (APP.20r4) | MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO NO / NO NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
6:00 - 7:00 95 79 16 0 174 16 NO/NO NO /NO NO / NO
7:00 - 8:00 155 83 19 0 238 19 NO /NO NO /NO NO /NO
8:00 - 9:00 132 87 12 0 219 12 NO /NO NO /NO NO /NO
9:00 - 10:00 119 63 12 0 182 12 NO /NO NO / NO NO / NO
10:00 - 11:00 85 87 19 0 172 19 NO /NO NO / NO NO /NO
11:00 - 12:00 72 66 19 0 138 19 NO /NO NO / NO NO /NO
12:00 - 13:00 71 65 11 0 136 11 NO /NO NO /NO NO /NO
13:00 - 14:00 74 82 29 0 156 29 NO / NO NO / NO NO /NO
14:00 - 15:00 91 107 28 0 198 28 NO / NO NO /NO NO /NO
15:00 - 16:00 99 122 29 0 221 29 NO /NO NO / NO NO /NO
16:00 - 17:00 112 153 46 0 265 48 NO / NO NO /NO NO /NO
17:00 - 18:00 101 122 47 0 223 47 NO /NO NO / NO NO / NO
18:00 - 19:00 65 70 22 0 135 22 NO /NO NO /NO NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO NO / NO NO / NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
Daily 1271 1186 309 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 P:AKOVK\Kandc\141923\8-planning\BO-Data\Warrants\Alternative 1\[2017- Alt 1- CSAH 5 North Ramp- Warrant Analysis xIsx]AllwWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C5¢

/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343

S E 2040 Alternative 1 - CSAH 5 North Ramp
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 North Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1562
55 Major App3: CSAH 5 SB 2 1455
OPERATOR: JDA 40 Minor App2:  TH 23 Ramp WB 2 657
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP_ 1 APP. 3 APP. 2 APP, 4 ¥ (APP.1 + APP, 3) T (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO / NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO / NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 117 97 42 0 214 42 YES / NO
7:00 - 8:00 190 102 45 0 292 45 YES /NO
8:00 - 9:00 162 106 51 0 268 51 YES /NO
9:00 - 10:00 147 77 35 0 224 35 YES /NO
10:00 - 11:00 104 107 30 0 211 30 YES/NO
11:00 - 12:00 88 82 43 0 170 43 NO/NO
12:00 - 13:00 87 79 41 0 166 41 NO/NO
13:00 - 14:00 90 100 51 0 190 51 NO /NO
14:00 - 15:00 113 131 56 0 244 56 YES /NO
15:00 - 16:00 122 151 61 0 273 61 YES /NO
16:00 - 17:00 138 188 85 0 326 85 YES /NO
17:00 - 18:00 124 150 82 0 274 82 YES /NO
18:00 - 19:00 80 85 35 0 165 35 NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO / NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO
Daily 1562 1455 657 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

All-way Stop Warrant: Not satisfied

REMARKS:

P:AKO\KKandc\141923\8-planning\80-Data\Warrants\Alternative 1\[2040- Alt 1- CSAH 5 North Ramp- Warrant Analysis. xIsx]AllWayStop




/ SHORT ELLIOTT HENDRICKSON INC. Exhibit C5d
10901 Red Circle Drive, Suite 200
/' Minnetonka, MN 55343

S E 2040 Alternative 1 - CSAH 5 North Ramp
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 North Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1562
55 Major App3: CSAH 5 SB 2 1455
OPERATOR: JDA 40 Minor App2: TH 23 Ramp WB 1 434
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8] WARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 |=(APP.1+APP.3)| (aAPP.20r4) | MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO NO/NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO NO/NO NO / NO
3:00 - 4:00 0 0 0 0 0 0 NQO /NO NO /NO NO / NO
4.00 - 5:00 0 0 0 0 0 0 NO /NO NO/NO NO / NO
5:00 - 6:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
6:00- 7.00 117 97 24 0 214 24 NO /NO NO /NO NO /NO
7:00 - 8:00 190 102 27 0 292 27 NO /NO NO /NO NO /NO
8:00 - 9:00 162 106 22 0 268 22 NO /NO NO/NO NO / NO
9:00 - 10:00 147 77 19 0 224 19 NO/NO NO /NO NO /NO
10:00 - 11:00 104 107 24 0 21 24 NO /NO NO /NO NO / NO
11:00 - 12:00 88 82 28 0 170 28 NO /NO NO /NO NO /NO
12:00 - 13:00 87 79 19 0 166 19 NO/NO NO /NO NO /NO
13:00 - 14:00 90 100 39 0 190 39 NO/NO NO / NO NO/NO
14:00 - 15:00 113 131 38 0 244 38 NO/NO NO /NO NO/NO
15:00 - 16:00 122 151 41 0 273 41 NO/NO NO /NO NO / NO
16:00 - 17:00 138 188 62 0 326 62 NO /NO NO/YES NO /NO
17:00 - 18:00 124 150 62 0 274 62 NO /NO NO/YES NO / NO
18:00 - 19:00 80 85 29 0 165 29 NO / NO NO/NO NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO/NO NO / NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
22:00 - 23:00 0 0 o] 0 0 0 NO/NO NO /NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
Daily 1562 1455 434 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 P:\KOWK\Kandc\141923\8-planning\80-Data\Warrants\Alternative 1\[2040- Alt 1- CSAH 5 Narth Ramp- Warrant Analysis. xlsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C6a

/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343

S E 2017 Alternative 1 - CSAH 5 South Ramp
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 South Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed  Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 660
55 Major App3: CSAH 5 SB 2 948
OPERATOR: JDA 40 Minor App2:  TH 23 Ramp EB 2 834
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 Z (APP.1 + APP. 3) > (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO / NO
3.00 - 4:00 0 0 0 0 0 0 NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 51 60 60 0 111 60 NO / NO
7:00 - 8:00 123 62 68 0 185 68 NO /NO
8:00 - 9:00 67 62 82 0 129 82 NO /NO
9:00 - 10:00 46 50 84 0 96 84 NO / NO
10:00 - 11:00 53 71 49 0 124 49 NO / NO
11:00 - 12:00 46 55 43 0 101 43 NO / NO
12:00 - 13:00 50 50 36 0 100 36 NO /NO
13:00 - 14:00 40 69 49 0 109 49 NO /NO
14:00 - 15:00 24 83 78 0 107 78 NO /NO
15:00 - 16:00 37 90 77 0 127 77 NO / NO
16:00 - 17:00 42 129 86 0 171 86 NO / NO
17:00 - 18:00 47 108 73 0 155 73 NO /NO
18:00 - 19:00 34 59 49 0 93 49 NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO / NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO
Daily 660 948 834 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

P:AKOWKiKandc\141923\8-planning\80-Data\Warrants\Altemative 12017- Alt 1- CSAH 5 South Ramp- Warrant Analysis, xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C6b
10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343
S E 2017 Alternative 1 - CSAH 5 South Ramp
SIGNAL WARRANT
ANALYSIS
LOCATION: CSAH 5 South Ramp
COUNTY: Kandiyohi
REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 660
55 Major App3: CSAH 5 SB 2 948
OPERATOR: JDA 40 Minor App2: TH 23 Ramp EB 1 793
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%7? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Maijor Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8| WARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 |Z(APP.1+APP.3)|  (APP.2or4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO NO/NO NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
6:00 - 7:.00 51 60 59 0 111 59 NO /NO NO /YES NO / NO
7:00 - 8:00 123 62 66 0 185 66 NO /NO NO/YES NO /NO
8:00 - 9:00 67 62 82 0 129 82 NO /NO NO/YES NO / NO
9:00 - 10:00 46 50 82 0 96 82 NO /NO NO /YES NO /NO
10:00 - 11:00 53 71 49 0 124 49 NO / NO NO/NO NO /NO
11:00 - 12:00 46 55 41 0 101 41 NO/NO NO /NO NO /NO
12:00 - 13:00 50 50 36 0 100 36 NO /NO NO /NO NO/NO
13:00 - 14:00 40 69 48 0 109 48 NO /NO NO/NO NO /NO
14:00 - 15:00 24 83 72 0 107 72 NO/NO NO/YES NO / NO
15:00 - 16:00 37 90 67 0 127 67 NO/NO NO /YES NO /NO
16:00 - 17:00 42 129 81 0 171 81 NO /NO NO/YES NO / NO
17:00 - 18:00 47 108 66 0 155 66 NO /NO NO/YES NO /NO
18:00 - 19:00 34 59 44 0 93 44 NO/NO NO / NO NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO NO / NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO NO/NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
Daily 660 948 793 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied
COMMENTS:

Page 1 of 2 P:AKO\K\Kandc\141923\8-planning\80-Data\Warrants\Alternative 11(2017- Alt 1- CSAH 5 South Ramp- Warrant Analysis xlsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C6c

/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343

S E 2040 Alternative 1 - CSAH 5 South Ramp
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 South Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed  Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 810
55 Major App3: CSAH 5 SB 2 1165
OPERATOR: JDA 40 Minor App2: TH 23 Ramp EB 2 1024
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 = (APP.1 + APP. 3) ¥ (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO / NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 63 73 74 0 136 74 NO/NO
7:00 - 8:00 152 76 83 0 228 83 YES /NO
8:00 - 9:00 82 76 100 0 158 100 NO/NO
9:00 - 10:00 57 61 103 0 118 103 NO /NO
10:00 - 11:00 65 87 61 0 152 61 NO /NO
11:00 - 12:00 56 68 52 0 124 52 NO /NO
12:00 - 13:00 60 62 44 0 122 44 NO /NO
13:00 - 14:00 50 85 61 0 135 61 NO /NO
14:00 - 15:00 29 102 96 0 131 96 NO/NO
15:00 - 16:00 45 110 95 0 155 95 NO/NO
16:00 - 17:00 51 160 105 0 211 105 YES / NO
17:00 - 18:00 58 134 89 0 192 89 NO /NO
18:00 - 19:00 42 71 61 0 113 61 NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO/NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO
Daily 810 1165 1024 0
Met (Hr) Required (Hr)
Hours met for warrant: 1] 8

Not satisfied

All-way Stop Warrant:

REMARKS:

PAKOWK\Kandc\141923\8-planning\80-Data\Warrants\Alternative 1\[2040- Alt 1- CSAH 5 South Ramp- Warrant Analysis xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C6d
/ 10901 Red Circle Drive, Suite 200
Minnetonka, MN 55343
o’ N
S E 2040 Alternative 1 - CSAH 5 South Ramp
SIGNAL WARRANT
ANALYSIS
LOCATION: CSAH 5 South Ramp
COUNTY: Kandiyohi
REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 810
55 Major App3: CSAH 5 SB 2 1165
OPERATOR: JDA 40 Minor App2: TH 23 Ramp EB 1 983
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Maijor Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH MAX MINOR |WARRANT 1A - 8| WARRANT 1B - 8] WARRANT 1A &
MAJOR MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 | =(APP.1+APP.3)|  (APP.2or4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00-1:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO NO /NO NO/NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO / NO NO/NO NO /NO
6:00 - 7:.00 63 73 73 0 136 73 NO /NO NO/YES NO /NO
7:00 - 8:00 152 76 81 0 228 81 NO / NO NQO/YES NO /NO
8:00 - 9:00 82 76 100 0 158 100 NO /NO NO/YES NO/YES
9:00 - 10:00 57 61 101 0 118 101 NO / NO NO/YES NO/YES
10:00 - 11:00 65 87 61 0 152 61 NO/NO NO /YES NO /NO
11:00 - 12:00 56 68 50 0 124 50 NO /NO NO /NO NO /NO
12:00 - 13:00 60 62 44 0 122 44 NO/NO NO / NO NO/NO
13:00 - 14:00 50 85 60 0 135 60 NO / NO NO/YES NO/NO
14:00 - 15:00 29 102 90 0 131 90 NO /NO NO/YES NO /YES
15:00 - 16:00 45 110 85 0 155 85 NO /NO NO /YES NO/YES
16:00 - 17:00 51 160 100 0 211 100 NO / NO NO/YES NO/YES
17:00 - 18:00 58 134 82 0 192 82 NO /NO NO/YES NO /NO
18:00 - 19:00 42 71 56 0 113 56 NQ /NO NO/YES NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
2100 - 22:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO/NO NO / NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
Daily 810 1165 983 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied
COMMENTS:
Page 1 of 2 P:\KOKiKandc\141923\8-planning\80-Data\Warrants\Allemative 1{2040- Alt 1- CSAH 5 South Ramp- Warrant Analysis. xIsx]AllWayStop




SHORT ELLIOTT HENDRICKSON INC. Exhibit C7a

/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343

S E 2017 Alternative 2 - CSAH 5 North Ramp
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 North Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1271
55 Major App3: CSAH 5 SB 2 991
OPERATOR: JDA 40 Minor App2:  TH 23 Ramp WB 2 532
55 Minor App4:  CSAH 55 EB 2 232
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 T (APP.1 + APP. 3) T (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO / NO
3:00 - 4:00 0 4] 0 0 0 0 NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 95 62 34 18 157 52 NO /NO
7:00 - 8:00 155 62 37 25 217 62 YES /NO
8:00 - 9:00 132 68 41 21 200 62 NO / NO
9:00 - 10:00 119 48 28 20 167 48 NO / NO
10:00 - 11:00 85 70 25 20 155 45 NO / NO
11:00 - 12:00 72 51 34 17 123 51 NO /NO
12:00 - 13:00 71 52 33 14 123 47 NO /NO
13:00 - 14:00 74 61 41 23 135 64 NO /NO
14:00 - 15:00 91 95 46 13 186 59 NO / NO
15:00 - 16:00 99 115 49 12 214 61 YES /NO
16:00 - 17:00 112 136 69 22 2438 91 YES /NO
17:00 - 18:00 101 108 67 20 209 87 NO / NO
18:00 - 19:00 65 63 28 7 128 35 NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO
Daily 1271 991 532 232
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

PAKOWK\Kandc\141923\8-planning\80-Data\Warrants\Alternalive 2\[2017- Alt 2- CSAH 5 North Ramp- Warrant Analysis.xlsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C7b
10901 Red Circle Drive, Suite 200
' Minnetonka, MN 55343
S E 2017 Alternative 2 - CSAH 5 North Ramp
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 North Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1271
55 Major App3: CSAH 5 SB 2 991
OPERATOR: JDA 40 Minor App2: TH 23 Ramp WB 1 354
55 Minor App4: CSAH 55 EB 1 108
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8] WARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 |Z(APP1+APP.3)[  (APP.20r4) | MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO NO / NO NO/NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO NO /NO NO/NO
4:00 - 5:00 0 0 0 0 0 0 NO / NO NO /NO NO/NO
5.00 - 6:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
6:00 - 7:00 95 62 19 8 157 19 NO / NO NO /NO NO / NO
7:00 - 8:00 155 62 22 12 217 22 NO /NO NO/NO NO / NO
8:00 - 9:00 132 68 17 9 200 17 NO /NO NO /NO NO /NO
9:00 - 10:00 119 48 14 7 167 14 NO/NO NO/NO NO / NO
10:00 - 11:00 85 70 20 8 155 20 NO/NO NO /NO NO /NO
11:00 - 12:00 72 51 24 8 123 24 NO/NO NO / NO NO /NO
12:00 - 13:00 71 52 16 5 123 16 NO/NO NO / NO NO /NO
13:00 - 14:00 74 61 31 12 135 31 NO/NO NO /NO NO / NO
14:00 - 15:00 91 95 32 7 186 32 NO / NO NO / NO NO /NO
15:00 - 16:00 99 115 34 6 214 34 NO /NO NO /NO NO /NO
16:00 - 17:00 112 136 52 11 248 52 NO / NO NO / NO NO /NO
17:00 - 18:00 101 108 51 12 209 51 NO / NO NO /NO NO/NO
18:00 - 19:00 65 63 22 3 128 22 NO /NO NO /NO NO /NO
19:00 - 20:00 0 0 0 0 0 0 NQO /NO NO /NO NO/NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO/NO NO /NO
21:00 - 22:00 0 4] 0 0 0 0 NO/NO NO /NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO/NO NO / NO NO / NO
23:00 - 24:.00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
Daily 1271 991 354 108
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 PAKOWK\Kandc\141923\8-planning\80-Data\Warrants\Alternative 2\[2017- Alt 2- CSAH 5 North Ramp- Warrant Analysis xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C7¢
/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343
S E 2040 Alternative 2 - CSAH 5 North Ramp
ALL WAY STOP
WARRANT ANALYSIS
LOCATION: CSAH & North Ramp
COUNTY: Kandiyohi
REF. POINT: 0 85"% Speed _ Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1562
55 Major App3: CSAH 5 SB 2 1223
OPERATOR: JDA 40 Minor App2:  TH 23 Ramp WB 2 657
55 Minor App4: CSAH 55 EB 2 422
0.70 SPEED FACTOR USED? Yes
Minimum Volume Requirement
210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 T (APP.1 + APP, 3) T (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO / NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 117 77 42 33 194 75 NO /NO
7:00 - 8:00 190 77 45 45 267 90 YES / NO
8:00 - 9:00 162 84 51 38 246 89 YES / NO
9:00-10:00 147 60 35 36 207 71 NO / NO
10:00 - 11:00 104 86 30 36 190 66 NO / NO
11:00 - 12:00 88 63 43 31 151 74 NO / NO
12:00 - 13:00 87 64 41 25 151 66 NO /NO
13:00 - 14:00 90 75 51 43 165 94 NO /NO
14:00 - 15:00 113 116 56 24 229 80 YES /NO
15:00 - 16:00 122 142 61 22 264 83 YES /NO
16:00 - 17:00 138 168 85 40 306 125 YES / NO
17:00 - 18:00 124 134 82 36 258 118 YES / NO
18:00 - 19:00 80 77 35 13 157 48 NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO / NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO / NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO
Daily 1562 1223 657 422
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

P:AKO\K\Kandc\141923\8-planning\80-Data\Warrants\Alternative 2\[2040- Alt 2- CSAH 5 North Ramp- Warrant Analysis xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C7d

/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343

S E 2040 Alternative 2 - CSAH 5 North Ramp
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 North Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1562
55 Major App3: CSAH 5 SB 2 1223
OPERATOR: JDA 40 Minor App2: TH 23 Ramp WB 1 479
55 Minor App4: CSAH 55 EB 1 298
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%7? YES Minimum Volume Requirement
1A 1B 1A&B (80%) |
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8] WARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROAGCH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 | Z(APP.1+APP.3)|  (APP.2or4) MAJOR/MINOR | MAJORMINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO/NO NO / NO NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO/NO NO /NO NO/NO
2:00 - 3:00 0 0 0 0 0 0 NO/NO NO /NO NO/NO
3:00 - 4:00 0 0 0 0 0 0 NO/NO NO / NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO / NO NO /NO NO/NO
6:00 - 7:00 117 77 27 23 194 27 NO /NO NO /NO NO /NO
7:00 - 8:00 190 77 30 32 267 32 NO /NO NO/NO NO / NO
8:00 - 9:00 162 84 27 26 246 27 NO / NO NO/NO NO / NO
9:00 - 10:00 147 60 21 23 207 23 NO /NO NO /NO NO / NO
10:00 - 11:00 104 86 25 24 190 25 NO /NO NO /NO NO / NO
11:00 - 12:00 88 63 33 22 151 33 NO /NO NO /NO NO / NO
12:00 - 13:00 87 64 24 16 151 24 NO /NO NO /NO NO /NO
13:00 - 14:00 90 75 41 32 165 41 NO /NO NO /NO NO / NO
14:00 - 15:00 113 116 42 18 229 42 NO/NO NO / NO NO /NO
15:00 - 16:00 122 142 46 16 264 46 NO /NO NO /NO NO /NO
16:00 - 17:00 138 168 68 29 306 68 NO /NO NO /YES NQO /NO
17:00 - 18:00 124 134 66 28 258 66 NO/NO NO/YES NO /NO
18:00 - 19:00 80 77 29 9 157 29 NO /NO NO /NO NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO/NO NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO NO/NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
Daily 1562 1223 479 298
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 P:AKO\K\Kandc\141923\8-planning\80-Data\Warrants\Alternative 2{2040- Alt 2- CSAH 5 North Ramp- Warrant Analysis, xisx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C8a

} 10901 Red Circle Drive, Suite 200
& Minnetonka, MN 55343

S E 2017 Alternative 2 - CSAH 5 South Ramp
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 South Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed _Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 660
55 Major App3: CSAH 5 SB 2 948
OPERATOR: JDA 40 Minor App2:  TH 23 Ramp EB 2 834
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 T (APP.1 + APP. 3) X (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO
4:00 - 5:00 0 0 Q 0 0 0 NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 51 60 60 0 111 60 NO /NO
7:00 - 8:00 123 62 68 0 185 68 NO / NO
8:00 - 9:00 67 62 82 0 129 82 NO /NO
9:00 - 10:00 46 50 84 0 96 84 NO /NO
10:00 - 11:00 53 71 49 0 124 49 NO /NO
11:00 - 12:00 46 55 43 0 101 43 NO /NO
12:00 - 13:00 50 50 36 0 100 36 NO /NO
13:00 - 14:00 40 69 49 0 109 49 NO /NO
14:00 - 15:00 24 83 78 0 107 78 NO /NO
15:00 - 16:00 37 90 77 0 127 77 NO /NO
16:00 - 17:00 42 129 86 0 171 86 NO /NO
17:00 - 18:00 47 108 73 0 155 73 NO /NO
18:00 - 19:00 34 59 49 0 93 49 NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO
Daily 660 948 834 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

All-way Stop Warrant: Not satisfied

REMARKS:

P\KO\K\Kandc\141923\8-planning\80-Data\Warrants\Alternative 2\[2017- Alt 2- CSAH 5 South Ramp- Warrant Analysis xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C8b
10901 Red Circle Drive, Suite 200
' Minnetonka, MN 55343
S E 2017 Alternative 2 - CSAH 5 South Ramp
SIGNAL WARRANT
ANALYSIS
LOCATION: CSAH 5 South Ramp
COUNTY: Kandiyohi
REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5NB 2 660
55 Major App3: CSAH 5 SB 2 948
OPERATOR: JDA 40 Minor App2: TH 23 Ramp EB 1 793
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%7? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8] WARRANT 1B - 8] WARRANT 1A &
MAJOR MAJOR MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 | Z(APP.1+APP.3)|  (APP. 2 or 4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO NO / NO NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO NO/NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
6:00 - 7.00 51 60 59 0 111 59 NO / NO NO/YES NO /NO
7:00 - 8:00 123 62 66 0 185 66 NO /NO NO /YES NO / NO
8:00 - 9:00 67 62 82 0 129 82 NO / NO NO/YES NO /NO
9:00 - 10:00 46 50 82 0 96 82 NO /NO NO/YES NO /NO
10:00 - 11:00 53 71 49 0 124 49 NO/NO NO /NO NO/NO
11:00 - 12:00 46 55 41 0 101 41 NO /NO NO / NO NO/NO
12:00 - 13:00 50 50 36 0 100 36 NO/NO NO / NO NO/NO
13:00 - 14:00 40 69 48 0 109 48 NO/NO NO /NO NO /NO
14:00 - 15:00 24 83 72 0 107 72 NO /NO NO /YES NO /NO
15:00 - 16:00 37 90 67 0 127 67 NO/NO NO/YES NO /NO
16:00 - 17:00 42 129 81 0 171 81 NO/NO NO/YES NO / NO
17:00 - 18:00 47 108 66 0 155 66 NO /NO NO/YES NO / NO
18:00 - 19:00 34 59 44 0 93 44 NO /NO NO/NO NO /NO
19:00 - 20:00 0 0 0 0 0 [¥] NO /NO NO/NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
Daily 660 948 793 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied
COMMENTS:

Page 1 of 2

P:AKO\K\Kandc\141923\8-planning\80-Data\Warrants\Altemative 2\[2017- Alt 2- CSAH 5 South Ramp- Warrant Analysis. xlsx]AllWayStop




/ SHORT ELLIOTT HENDRICKSON INC. Exhibit C8c
10901 Red Circle Drive, Suite 200
/. Minnetonka, MN 55343

S E 2040 Alternative 2 - CSAH § South Ramp
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 South Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed  Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 810
55 Major App3: CSAH 5 SB 2 1165
OPERATOR: JDA 40 Minor App2:  TH 23 Ramp EB 2 1024
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH | MINOR APPROACH | \vaRRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP, 2 APP. 4 T (APP.1 + APP. 3) T (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 63 73 74 0 136 74 NO /NO
7:00 - 8:00 152 76 83 0 228 83 YES/NO
8:00 - 9:00 82 76 100 0 158 100 NO /NO
9:00 - 10:00 57 61 103 0 118 103 NO / NO
10:00 - 11:00 65 87 61 0 152 61 NO /NO
11:00 - 12:00 56 68 52 0 124 52 NO / NO
12:00 - 13:00 60 62 44 0 122 44 NO /NO
13:00 - 14:00 50 85 61 0 135 61 NO / NO
14:00 - 15:00 29 102 96 0 131 96 NO / NO
15:00 - 16:00 45 110 95 0 155 95 NO / NO
16:00 - 17:00 51 160 105 0 211 105 YES /NO
17:00 - 18:00 58 134 89 0 192 89 NO / NO
18:00 - 19:00 42 71 61 0 113 61 NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO
23:00 - 24:92 0 0 0 0 0 0 NO /NO
Daily 810 1165 1024 0

Met (Hr) Required (Hr)
0

Hours met for warrant: 8

Not satisfied

All-way Stop Warrant:

REMARKS:

P:AKOWiKandc\141923\8-planning\80-Data\Warranis\Alternative 2[2040- Alt 2- CSAH 5 South Ramp- Warrant Analysis. xIsx]AlWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C8d
10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343
S E 2040 Alternative 2 - CSAH 5 South Ramp
SIGNAL WARRANT
ANALYSIS
LOCATION: CSAH 5 South Ramp
COUNTY: Kandiyohi
REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 810
55 Major App3: CSAH 5 SB 2 1165
OPERATOR: JDA 40 Minor App2: TH 23 Ramp EB 1 983
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%7? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH MAX MINOR JWARRANT 1A - 8| WARRANT 1B - 8] WARRANT 1A &
MAJOR MAJOR MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 | Z(APP.1+APP. 3) (APP. 2 or 4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
1:00 - 2:00 0 0 V] 0 0 0 NO /NO NO / NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
6:00 - 7:00 63 73 73 0 136 73 NO / NO NO /YES NO /NO
7:00 - 8:00 152 76 81 0 228 81 NO /NO NO/YES NO /NO
8:00 - 9:00 82 76 100 0 158 100 NO /NO NO /YES NO/YES
9:00 - 10:00 57 61 101 0 118 101 NO /NO NO /YES NO /YES
10:00 - 11:00 65 87 61 0 152 61 NO /NO NO /YES NO / NO
11:00 - 12:00 56 68 50 0 124 50 NO /NO NO /NO NO /NO
12:00 - 13:00 60 62 44 0 122 44 NO /NO NO /NO NO /NO
13:00 - 14:00 50 85 60 0 135 60 NO /NO NO /YES NO /NO
14:00 - 15:00 29 102 90 0 131 90 NO / NO NO /YES NO /YES
15:00 - 16:00 45 110 85 0 155 85 NO /NO NO/YES NO/YES
16:00 - 17:00 51 160 100 0 211 100 NO /NO NO/YES NO /YES
17:00 - 18:00 58 134 82 0 192 82 NO /NO NO/YES NO/NO
18:00 - 19:00 42 71 56 0 113 56 NO / NO NO /YES NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
Daily 810 1165 983 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied

Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied
COMMENTS:
Page 1 of 2 P:\KO\K\Kandc\141923\8-planning\80-Data\Warrants\Alternative 2{2040- Alt 2- CSAH & South Ramp- Warrant Analysis, xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C9a

j 10901 Red Circle Drive, Suite 200
Minnetonka, MN 55343
o

S E 2017 Alternative 3 - CSAH 5 at CSAH 55
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 SB 2 752
55 Major App3:  N/A 2 0
OPERATOR: JDA 55 Minor App2:  CSAH 55 EB 2 232
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 T (APP.1 + APP, 3) % (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO / NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO / NO
5:00 - 6:00 0 0 0 0 0 0 NO / NO
6:00 - 7:00 44 0 18 0 44 18 NO / NO
7:00 - 8:00 61 0 25 0 61 25 NO / NO
8:00 - 9:00 58 0 21 0 58 21 NO / NO
9:00 - 10:00 38 0 20 0 38 20 NO / NO
10:00 - 11:00 46 0 20 0 46 20 NO / NO
11:00 - 12:00 46 0 17 0 46 17 NO / NO
12:00 - 13:00 45 0 14 0 45 14 NO /NO
13:00 - 14:00 51 0 23 0 51 23 NO /NO
14:00 - 15:00 64 0 13 0 64 13 NO / NO
15:00 - 16:00 89 0 12 0 89 12 NO / NO
16:00 - 17:00 96 0 22 0 96 22 NO /NO
17:00 - 18:00 73 0 20 0 73 20 NO /NO
18:00 - 19:00 41 0 7 0 41 7 NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO
Daily 752 0 232 0

Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

P:AKOWK\Kandc\141923\8-planning\80-Data\Warrants\Alternative 3\[2017- Alt 3- CSAH 5 at CSAH 55- Warrant Analysis.xlsx]AllWayStop



/ SHORT ELLIOTT HENDRICKSON INC. Exhibit C9b
10901 Red Circle Drive, Suite 200
/- Minnetonka, MN 55343
S E 2017 Alternative 3 - CSAH 5 at CSAH 55
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 SB 2 752
55 Major App3: N/A 2 0
OPERATOR: JDA 55 Minor App2: CSAH 55 EB 1 135
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,000? NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8| WARRANT 1A &
MAJOR MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP, 1 APP, 3 APP. 2 APP.4 |Z(APP.1+APP.3)| (APP.20r4) | MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO/NO NO /NO NO/NO
1:00 - 2:00 0 0 0 0 0 0 NQO /NO NO / NO NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
5:00 - 6:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
6:00 - 7:00 44 0 10 0 44 10 NO /NO NO /NO NO /NO
7:00 - 8:00 61 0 15 0 61 15 NO /NO NO/NO NO / NO
8:00 - 9:00 58 0 13 0 58 13 NO /NO NO /NO NO /NO
9:00 - 10:00 38 0 13 0 38 13 NO /NO NO /NO NO /NO
10:00 - 11:00 46 0 13 0 46 13 NO /NO NO /NO NO /NO
11:00 - 12:00 46 0 10 0 46 10 NO /NO NO / NO NO/NO
12:00 - 13:00 45 0 10 0 45 10 NO /NO NO / NO NO /NO
13:00 - 14:00 51 0 12 0 51 12 NO/NO NO / NO NO/NO
14:00 - 15:00 64 0 6 0 64 6 NO/NO NO / NO NO/NO
15:00 - 16:00 89 0 7 0 89 7 NO/NO NO /NO NO /NO
16:00 - 17:00 96 0 13 0 96 13 NO /NO NO / NO NO/NO
17:00 - 18:00 73 0 9 0 73 9 NO /NO NO /NO NO /NO
18:00 - 19:00 41 0 4 0 41 4 NO /NO NO /NO NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO/NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
Daily 752 0 135 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 P:AKO\K\Kandc\141923\8-planning\80-Data\Warrants\Alternative 3\[2017- Alt 3- CSAH 5 at CSAH 55- Warrant Analysis. xlsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C9¢

/ 10901 Red Circle Drive, Suite 200
‘ Minnetonka, MN 55343

S E 2017 Alternative 3 - CSAH 5 at CSAH 55
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 SB 2 925
55 Major App3:  N/A 2 0
OPERATOR: JDA 55 Minor App2:  CSAH 55 EB 2 422
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 % (APP.1 + APP. 3) % (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO / NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO / NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 54 0 33 0 54 33 NO / NO
7:00 - 8:00 75 0 45 0 75 45 NO / NO
8:00 - 9:00 72 0 38 0 72 38 NO /NO
9:00 - 10:00 47 0 36 0 47 36 NO /NO
10:00 - 11:00 57 0 36 0 57 36 NO / NO
11:00 - 12:00 56 0 31 0 56 31 NO / NO
12:00 - 13:00 55 0 25 0 55 25 NO/NO
13:00 - 14:00 62 0 43 0 62 43 NO /NO
14:00 - 15:00 79 0 24 0 79 24 NO /NO
15:00 - 16:00 109 0 22 0 109 22 NO / NO
16:00 - 17:00 118 0 40 0 118 40 NO / NO
17:00 - 18:00 90 0 36 0 90 36 NO / NO
18:00 - 19:00 51 0 13 0 51 13 NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO / NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO
Daily 925 0 422 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

P:AKOWK\Kandc\141923\8-planning\80-Data\Warrants\Alternative 3\[2040- Alt 3- CSAH 5 at CSAH 55- Warrant Analysis. xlsx]AllWayStop



/ SHORT ELLIOTT HENDRICKSON INC. Exhibit Cd
10901 Red Circle Drive, Suite 200
/. Minnetonka, MN 55343
S E 2017 Alternative 3 - CSAH 5 at CSAH 55
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 SB 2 925
55 Major App3: N/A 2 0
OPERATOR: JDA 55 Minor App2: CSAH 55 EB 1 325
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8] WARRANT 1A &
MAJOR MAJOR MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 | Z(APP.1+APP.3) (APP, 2 or 4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
6:00 - 7:00 54 0 25 0 54 25 NO /NO NO /NO NO /NO
7:00 - 8:00 75 0 35 0 75 35 NO /NO NO /NO NO /NO
8:00 - 9:00 72 0 30 0 72 30 NO /NO NO /NO NO /NO
9:00 - 10:00 47 0 29 0 47 29 NO /NO NO /NO NO /NO
10:00 - 11:00 57 0 29 0 57 29 NO / NO NO /NO NO /NO
11:00 - 12:00 56 0 24 0 56 24 NO /NO NO /NO NO /NO
12:00 - 13:00 55 0 21 0 55 21 NO /NO NO /NO NO /NO
13:00 - 14:00 62 0 32 0 62 32 NO / NO NO /NO NO /NO
14:00 - 15:00 79 0 17 0 79 17 NO /NO NO /NO NO /NO
15:00 - 16:00 109 0 17 0 109 17 NO /NO NO / NO NO / NO
16:00 - 17:00 118 0 31 0 118 31 NO /NO NO /NO NO /NO
17:00 - 18:00 90 0 25 0 90 25 NO /NO NO /NO NO /NO
18:00 - 19:00 51 0 10 0 51 10 NO / NO NO / NO NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
Daily 925 0 325 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied

Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 P:AKOWK\Kandc\141923\8-planning\B0-Data\Warrants\Alternative 3\[2040- Alt 3- CSAH 6 at CSAH 55- Warrant Analysis. xlsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C10a

/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343

S E 2017 Alternative 3 - CSAH 5 North Ramp
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 North Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1283
55 Major App3: CSAH 5 SB 2 639
OPERATOR: JDA 40 Minor App2:  TH 23 Ramp WB 2 532
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH | MINOR APPROACH | \WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 2 (APP.1+ APP. 3) 3 (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO/NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO / NO
6:00 - 7:00 95 44 34 0 139 34 NO/NO
7:00 - 8:00 155 43 37 0 198 37 NO /NO
8:00 - 9:00 132 50 4 0 182 41 NO /NO
9:00 - 10:00 119 38 28 0 157 28 NO /NO
10:00 - 11:00 85 52 25 0 137 25 NO /NO
11:00 - 12:00 73 36 34 0 109 34 NO /NO
12:00 - 13:00 72 39 33 0 111 33 NO /NO
13:00 - 14:00 74 40 41 0 114 41 NO /NO
14:00 - 15:00 93 55 46 0 148 46 NO /NO
15:00 - 16:00 103 61 49 0 164 49 NO/NO
16:00 - 17:00 113 83 69 0 196 69 NO/NO
17:00 - 18:00 103 61 67 0 164 67 NO /NO
18:00 - 19:00 66 37 28 0 103 28 NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO / NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO
Daily 1283 639 532 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

PAKOWK\Kandc\141923\8-planning\80-Data\Warrants\Alternative 3\[2017- Alt 3- CSAH 5 North Ramp- Warrant Analysis. xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C10b
/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343
S E 2017 Alternative 3 - CSAH 5 North Ramp
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 North Ramp
COUNTY: Kandiyohi

REF, POINT: 0 85M% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1283
55 Major App3: CSAH 5 SB 2 639
OPERATOR; JDA 40 Minor App2: TH 23 Ramp WB 1 309
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
{12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8| WARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP. 4 | Z(APP.1+APP.3)[  (APP. 20r4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO NO/NO NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO NO/NO NO / NO
5:00 - 6:00 0 0 0 0 0 0 NO / NO NO/NO NO /NO
6:00 - 7:00 95 44 16 0 139 16 NO/NO NO/NO NO /NO
7:00 - 8:00 155 43 19 0 198 19 NO / NO NO /NO NO /NO
8:00 - 9:00 132 50 12 0 182 12 NO /NO NO /NO NO/NO
9:00 - 10:00 119 38 12 0 157 12 NO /NO NO /NO NO /NO
10:00 - 11:00 85 52 19 0 137 19 NO/NO NO /NO NO/NO
11:00 - 12:00 73 36 19 0 109 19 NO /NO NO / NO NO /NO
12:00 - 13:00 72 39 11 0 111 11 NO /NO NO /NO NO /NO
13:00 - 14.00 74 40 29 0 114 29 NO/NO NO / NO NO/NO
14:00 - 15:00 93 55 28 0 148 28 NO/NO NO /NO NO/NO
15:00 - 16:00 103 61 29 0 164 29 NO/NO NO /NO NO / NO
16:00 - 17:00 113 83 46 0 196 46 NO /NO NO /NO NO / NO
17:00 - 18:00 103 61 47 0 164 47 NO /NO NO/NO NO / NO
18:00 - 19:00 66 37 22 0 103 22 NO /NO NO/NO NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO/NO NO / NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO NO/NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO /NO NO/NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO/NO NO/NO NO /NO
Daily 1283 639 309 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 P:AKO\K\Kandc\141923\8-planning\80-Data\Warrants\Altemnative 3\[2017- Ait 3- CSAH 5 North Ramp- Warrant Analysis xIsx]AllWayStop




SHORT ELLIOTT HENDRICKSON INC. Exhibit C10c

/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343

S E 2040 Alternative 3 - CSAH 5 North Ramp
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 North Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed  Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1578
55 Major App3: CSAH 5 SB 2 787
OPERATOR: JDA 40 Minor App2: TH 23 Ramp WB 2 657
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 2 (APP.1 + APP. 3) T (APP.2 + APP. 4) MAJOR / MINOR
0:00- 1:00 0 0 0 0 0 0 NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO
4:00 - 5.00 0 0 0 0 0 0 NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 117 54 42 0 171 42 NO /NO
7:00 - 8:00 190 53 45 0 243 45 YES /NO
8:00 - 9:00 162 61 51 0 223 51 YES/NO
9:00 - 10:00 147 47 35 0 194 35 NO /NO
10:00 - 11:00 104 64 30 0 168 30 NO /NO
11:00 - 12:00 90 45 43 0 135 43 NO /NO
12:00 - 13:00 89 49 41 0 138 41 NO /NO
13:00 - 14:00 90 50 51 0 140 51 NO /NO
14:00 - 15:00 115 67 56 0 182 56 NO /NO
15:00 - 16:00 127 75 61 0 202 61 NO /NO
16:00 - 17:00 139 102 85 0 241 85 YES/NO
17:00 - 18:00 127 74 82 0 201 82 NO/NO
18:00 - 19:00 81 46 35 0 127 35 NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO/NO
20:00 - 21:00 0 0 0 0 0 0 NO/NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO/NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO
Daily 1578 787 657 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

All-way Stop Warrant: Not satisfied

REMARKS:

P:\KO\K\Kandc\141923\8-planning\80-Data\Warrants\Alternative 3\[2040- Alt 3- CSAH 5 North Ramp- Warrant Analysis xlsx]AllWayStop



/ SHORT ELLIOTT HENDRICKSON INC. Exhibit C10d
10901 Red Circle Drive, Suite 200
/. Minnetonka, MN 55343
S E 2040 Alternative 3 - CSAH 5 North Ramp
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 North Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 1578
55 Major App3: CSAH 5 SB 2 787
OPERATOR: JDA 40 Minor App2: TH 23 Ramp WB 1 434
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Maijor Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8| WARRANT 1A &
J MAJOR | MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 |Z(APP.1+APP.3)|  (APP.20r4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00-1:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
1:00 - 2:.00 0 0 0 0 0 0 NO /NO NO/NO NO / NO
2:00-3:00 0 0 0 0 0 0 NO /NO NO/NO NO / NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO NO/NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO / NO NO /NO NO / NO
5.00 - 6:00 0 0 0 0 0 0 NO /NO NO/NO NO /NO
6:00 - 7:00 117 54 24 0 171 24 NO / NO NO /NO NO /NO
7:00 - 8:00 190 53 27 0 243 27 NO /NO NO /NO NO / NO
8:00 - 9:00 162 61 22 0 223 22 NO /NO NO /NO NO /NO
9:00 - 10:00 147 47 19 0 194 19 NO /NO NO / NO NO / NO
10:00 - 11:00 104 64 24 0 168 24 NO/NO NO / NO NO /NO
11:00 - 12:00 90 45 28 0 135 28 NO/NO NO /NO NO/NO
12:00 - 13:00 89 49 19 0 138 19 NO/NO NO / NO NQO /NO
13:00 - 14:00 90 50 39 0 140 39 NO/NO NO /NO NO /NO
14:00 - 15:00 115 67 38 0 182 38 NO/NO NO / NO NO /NO
15:00 - 16:00 127 75 41 0 202 41 NO/NO NO /NO NO /NO
16:00 - 17:00 139 102 62 0 241 62 NO /NO NO/YES NO / NO
17:00 - 18:00 127 74 62 0 201 62 NO /NO NO/YES NO /NO
18:00 - 19:00 81 46 29 0 127 29 NO /NO NO/NO NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO / NO NO/NO NO / NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO/NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO NO /NO NQ /NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
Daily 1578 787 434 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 P:AKOK\Kandc\141923\8-planning\80-Data\Warrants\Alternative 3\[2040- Alt 3- CSAH 5 North Ramp- Warrant Analysis.xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C11a

/ 10901 Red Circle Drive, Suite 200
' Minnetonka, MN 55343

S E 2017 Alternative 3 - CSAH 5 South Ramp
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 South Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1:  CSAH 5 NB 2 660
55 Major App3: CSAH 5 SB 2 948
OPERATOR: JDA 40 Minor App2: TH 23 Ramp EB 2 834
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH | MINOR APPROACH | \yARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP, 3 APP. 2 APP. 4 T (APP.1 + APP. 3) S (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 51 60 60 0 111 60 NO / NO
7:00 - 8:00 123 62 68 0 185 68 NO /NO
8:00 - 9:00 67 62 82 0 129 82 NO /NO
9:00 - 10:00 46 50 84 0 96 84 NO / NO
10:00 - 11:00 53 71 49 0 124 49 NO /NO
11:00 - 12:00 46 55 43 0 101 43 NO /NO
12:00 - 13:00 50 50 36 0 100 36 NO /NO
13:00 - 14:00 40 69 49 0 109 49 NO /NO
14:00 - 15:00 24 83 78 0 107 78 NO /NO
15:00 - 16:00 37 90 77 0 127 77 NO / NO
16:00 - 17:00 42 129 86 0 171 86 NO / NO
17:00 - 18:00 47 108 73 0 155 73 NO / NO
18:00 - 19:00 34 59 49 0 93 49 NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO / NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO
23:00 - 24:00 0 0 0 0 0 0 NO/NO
Daily 660 948 834 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

P:\KOWK\Kandc\141923\8-planning\80-Data\Warrants\Altemative 3\[2017- Alt 3- CSAH 5 South Ramp- Warrant Analysis.xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C11b
10901 Red Circle Drive, Suite 200
' Minnetonka, MN 55343
S E 2017 Alternative 3 - CSAH 5 South Ramp
SIGNAL WARRANT
ANALYSIS
LOCATION: CSAH 5 South Ramp
COUNTY: Kandiyohi
REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 660
55 Major App3: CSAH 5 SB 2 948
OPERATOR: JDA 40 Minor App2: TH 23 Ramp EB 1 793
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8| WARRANT 1A &
MAJOR MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 |Z(APP.1+APP.3)|  (APP.20r4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO NO/NO NO /NO
2:00 - 3:.00 0 0 0 0 0 0 NQO /NO NO /NO NO/NO
3:00 - 4:.00 0 0 0 0 0 0 NO / NO NO / NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO NO /NO NO/NO
5:00 - 6:00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
6:00-7:00 51 60 59 0 111 59 NO /NO NO/YES NO/NO
7:00 - 8:00 123 62 66 0 185 66 NQO /NO NO/YES NO /NO
8:00 - 9:00 67 62 82 0 129 82 NO /NO NO/YES NO /NO
9:00 - 10:00 46 50 82 0 96 82 NO /NO NO/YES NO /NO
10:00 - 11:00 53 71 49 0 124 49 NO /NO NO/NO NO /NO
11:00 - 12:00 48 55 41 0 101 41 NO /NO NO /NO NO/NO
12:00 - 13:00 50 50 36 0 100 36 NO/NO NO /NO NQ / NO
13:00 - 14:00 40 69 48 0 109 48 NO/NO NO / NO NO /NO
14:00 - 15.00 24 83 72 0 107 72 NO /NO NO/YES NO /NO
15:00 - 16:00 37 90 67 0 127 67 NO /NO NO /YES NO/NO
16:00 - 17:00 42 129 81 0 171 81 NO /NO NO/YES NO /NO
17:00 - 18:00 47 108 66 0 155 66 NO / NO NO/YES NO /NO
18:00 - 19:00 34 59 44 0 93 44 NO/NO NO /NO NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO NQO/NO NQ /NO
21:00 - 22:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO NO /NO NO/NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
Daily 660 948 793 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied
COMMENTS:

Page 1 of 2

P:AKO\K\Kanda\14192318-planning\80-Data\Warrants\Altemative 3\[2017- Alt 3- CSAH 6 South Ramp- Warrant Analysis.xIsx]AllWayStop




SHORT ELLIOTT HENDRICKSON INC. Exhibit C11c

/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343

S E 2040 Alternative 3 - CSAH 5 South Ramp
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 South Ramp
COUNTY: Kandiyohi

REF. POINT: 0 851, Speed Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 810
55 Major App3:  CSAH 5 SB 2 1165
OPERATOR: JDA 40 Minor App2:  TH 23 Ramp EB 2 1024
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH [ MINOR APPROACH | \vaRRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP, 4 % (APP.1 + APP, 3) T (APP.2 + APP, 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO/NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO
5:00-6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:.00 63 73 74 0 136 74 NO /NO
7:00 - 8:00 152 76 83 0 228 83 YES / NO
8:00 - 9:00 82 76 100 0 158 100 NO /NO
9:00 - 10:00 57 61 103 0 118 103 NO /NO
10:00 - 11:00 65 87 61 0 152 61 NO /NO
11:00 - 12:00 56 68 52 0 124 52 NO / NO
12:00 - 13:00 60 62 44 0 122 44 NO / NO
13:00 - 14:00 50 85 61 0 135 61 NO / NO
14:00 - 15:00 29 102 96 0 131 96 NO / NO
15:00 - 16:00 45 110 95 0 155 95 NO / NO
16:00 - 17:00 51 160 105 0 211 105 YES / NO
17:00 - 18:00 58 134 89 0 192 89 NO / NO
18:00 - 19:00 42 71 61 0 113 61 NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO
23:00 - 24_0_() 0 0 0 0 0 0 NO / NO
Daily 810 1165 1024 0

Met (Hr) Required (Hr)
Hours met for warrant: 0 8

All-way Stop Warrant: Not satisfied

REMARKS:

PAKO\K\Kandc\141923\8-planning\80-Data\Warrants\Alternative 3\[2040- Alt 3- CSAH 5 South Ramp- Warrant Analysis.xIsx]AllVWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C11d

/ 10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343

S E 2040 Alternative 3 - CSAH 5 South Ramp
SIGNAL WARRANT
ANALYSIS

LOCATION: CSAH 5 South Ramp
COUNTY: Kandiyohi

REF. POINT: 0 85""% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 810
55 Major App3: CSAH 5 SB 2 1165
OPERATOR: JDA 40 Minor App2: TH 23 Ramp EB 1 983
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8] WARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP, 3 APP. 2 APP.4 [Z(APP1+APP.3)|  (APP.20r4) | MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO NO / NO NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
6:00 - 7:00 63 73 73 0 136 73 NO /NO NO /YES NO /NO
7:00 - 8:00 152 76 81 0 228 81 NO /NO NO /YES NO /NO
8:00 - 9:00 82 76 100 0 158 100 NO / NO NO/YES NO/YES
9:00 - 10:00 57 61 101 0 118 101 NO / NO NO/YES NO/YES
10:00 - 11:00 65 87 61 0 152 61 NO /NO NO/YES NO/NO
11:00 - 12:00 56 68 50 0 124 50 NO /NO NO /NO NO /NO
12:00 - 13:00 60 62 44 0 122 44 NO /NO NO /NO NO /NO
13:00 - 14:00 50 85 60 0 135 60 NO /NO NO /YES NO /NO
14:00 - 15:00 29 102 90 0 131 90 NO /NO NO /YES NO / YES
15:00 - 16:00 45 110 85 0 155 85 NO/NO NO /YES NO/YES
16:00 - 17:00 51 160 100 0 211 100 NO /NO NO/YES NO/YES
17:00 - 18:00 58 134 82 0 192 B2 NO /NO NO/YES NO /NO
18:00 - 19:00 42 71 56 0 113 56 NO / NO NO /YES NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
Daily 810 1165 983 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied

COMMENTS:

Page 1 of 2 P:AKO\K\Kandc\141923\8-planning\80-Data\WarrantsiAlternative 3\[2040- Alt 3- CSAH 5 South Ramp- Warrant Analysis.xlsx]AllWayStop




/ SHORT ELLIOTT HENDRICKSON INC. Exhibit C12a
10901 Red Circle Drive, Suite 200
/' Minnetonka, MN 55343

S E 2017 Alternative 3 - CSAH 5 at CSAH 55
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiychi

REF. POINT: 0 85"% Speed Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 135
55 Major App3: CSAH 5 SB 2 1003
OPERATOR: JDA 55 Minor App2:  CSAH 5 Bridge WB 2 1494
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP, 3 APP, 2 APP. 4 % (APP.1 + APP, 3) 3 (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO / NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO
4:00 - 5:00 0 0 0 0 0 0 NO / NO
5:00 - 6:00 0 0 0 0 0 0 NO / NO
6:00 - 7:00 10 62 113 0 72 113 NO /NO
7:00 - 8:00 15 62 173 0 77 173 NO /YES
8:00 - 9:00 13 68 161 0 81 161 NO/YES
9:00 - 10:00 13 48 135 0 61 135 NO / NO
10:00 - 11:00 13 70 91 0 83 91 NO / NO
11:00 - 12:00 10 52 87 0 62 87 NO / NO
12:00 - 13:00 10 53 93 0 63 93 NO / NO
13:00 - 14:00 12 61 86 0 73 86 NO / NO
14:00 - 15:00 6 97 109 0 103 109 NO / NO
15:00 - 16:00 7 119 119 0 126 119 NO / NO
16:00 - 17:00 13 137 135 0 150 135 NO /NO
17:00 - 18:00 9 110 121 0 119 121 NO / NO
18:00 - 19:00 4 64 71 0 68 71 NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO / NO
21:00 - 22:00 0 0 0 0 0 0 NO / NO
22:00 - 23:00 0 0 0 0 0 0 NO / NO
23:00 - 24:00 0 0 0 0 0 0 NO / NO
Daily 135 1003 1494 0
Met (Hr) Required (Hr)
Hours met for warrant: 0 8

Not satisfied

All-way Stop Warrant:

REMARKS:

PAKOWKiKande\141923\8-planning\80-Data\Warrants\Alternative 3\[2017- Alt 3- CSAH 5 at CSAH 5 Bridge- Warrant Analysis.xlsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C12b
10901 Red Circle Drive, Suite 200
. Minnetonka, MN 55343
S E 2017 Alternative 3 - CSAH 5 at CSAH 55
SIGNAL WARRANT
ANALYSIS
LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiychi
REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 135
55 Major App3: CSAH 5 SB 2 1003
OPERATOR: JDA 55 Minor App2: CSAH 5 Bridge W8 1 264
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%? YES Minimum Volume Requirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Minor Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8| WARRANT 1A &
MAJOR MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 [Z(APP.1+APP.3)|  (APP.20r4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO NO /NO NQO / NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO NO /NO NO / NO
2:00 - 3:00 0 0 0 0 0 0 NO/NO NO / NO NO /NO
3:00 - 4:.00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO NO /NO NO/NO
6:00 - 7:00 10 62 16 0 72 16 NO /NO NO /NO NO /NO
7:00 - 8:00 15 62 29 0 77 29 NO /NO NO /NO NO /NO
8.00 - 9:00 13 68 28 0 81 28 NO /NO NO /NO NO /NO
9:00 - 10:00 13 48 15 0 61 15 NO / NO NO /NO NO /NO
10:00 - 11:00 13 70 16 0 83 16 NO /NO NO /NO NO/NO
11:00 - 12:00 10 52 21 0 62 21 NO / NO NO /NO NO / NO
12:00 - 13:00 10 53 22 0 63 22 NO /NO NO /NO NO/NO
13:00 - 14:00 12 61 19 0 73 19 NO / NO NO /NO NO /NO
14:00 - 15:00 6 97 16 0 103 16 NO /NO NO /NO NO /NO
15:00 - 16:00 7 119 25 0 126 25 NO / NO NO /NO NO /NO
16:00 - 17:00 13 137 3 0 150 31 NO/NO NO / NO NO / NO
17:00 - 18:00 9 110 16 0 119 16 NO /NO NO /NO NO/NO
18:00 - 19:00 4 64 10 0 68 10 NO /NO NO /NO NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO/NO NO / NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO /NO NO/NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
22:00 - 23.00 0 0 0 0 0 0 NO / NO NO /NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO NO / NO NO /NO
Daily 135 1003 264 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied
COMMENTS:
Page 1 of 2 P:AKOWK\Kandc\141923\8-planning\80-Data\Warrants\Alternative 3\[2017- Alt 3- CSAH 5 al CSAH 5 Bridge- Warrant Analysis.xlsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit C12¢

) 10901 Red Circle Drive, Suite 200
Minnetonka, MN 55343
o N

S E 2040 Alternative 3 - CSAH 5 at CSAH 55
ALL WAY STOP
WARRANT ANALYSIS

LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi

REF. POINT: 0 85"% Speed  Approach Description Lanes Approach Total
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 162
55 Major App3: CSAH 5 SB 2 1239
OPERATOR: JDA 55 Minor App2:  CSAH 5 Bridge WB 2 1842
30 Minor App4:  N/A 1 0
0.70 SPEED FACTOR USED? Yes

Minimum Volume Requirement

210 140
MAJOR APPROACH MINOR APPROACH WARRANT MET
MAJOR MAJOR MINOR MINOR TOTAL TOTAL
HOUR APP. 1 APP. 3 APP. 2 APP. 4 X (APP.1 + APP. 3) 3 (APP.2 + APP. 4) MAJOR / MINOR
0:00 - 1:00 0 0 0 0 0 0 NO /NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO
6:00 - 7:00 12 77 140 0 89 140 NO/YES
7:00 - 8:00 18 77 213 0 95 213 NO/YES
8:00 - 9:00 16 84 199 0 100 199 NO / YES
9:00 - 10:00 16 60 166 0 76 166 NO/YES
10:00 - 11:00 15 86 112 0 101 112 NO/NO
11:00 - 12:00 12 64 108 0 76 108 NO /NO
12:00 - 13:00 12 65 114 0 77 114 NO /NO
13:00 - 14:00 15 75 107 0 90 107 NO/NO
14:00 - 15:00 8 119 134 0 127 134 NO/NO
15:00 - 16:00 7 147 147 0 154 147 NO/YES
16:00 - 17:00 17 170 166 0 187 166 NO/YES
17:00 - 18:00 10 136 149 0 146 149 NO/YES
18:00 - 19:00 4 79 87 0 83 87 NO /NO
19:00 - 20:00 0 0 0 0 0 0 NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO /NO
Daily 162 1239 1842 0

Met (Hr) Required (Hr)
Hours met for warrant: 0 8

All-way Stop Warrant: Not satisfied

REMARKS:

PAKO\K\Kandc\141923\8-planning\80-Data\Warrants\Alternative 3\[2040- Alt 3- CSAH 5 at CSAH 5 Bridge- Warrant Analysis.xIsx]AllWayStop



SHORT ELLIOTT HENDRICKSON INC. Exhibit G12d
/ 10901 Red Circle Drive, Suite 200
Minnetonka, MN 55343
o’ N
S E 2040 Alternative 3 - CSAH 5 at CSAH 55
SIGNAL WARRANT
ANALYSIS
LOCATION: CSAH 5 at CSAH 55
COUNTY: Kandiyohi
REF. POINT: 0 85"% Speed Approach Description Lanes Approach
DATE: 6/29/2017 55 Major App1: CSAH 5 NB 2 162
55 Maijor App3: CSAH 5 SB 2 1239
OPERATOR: JDA 55 Minor App2: CSAH 5 Bridge WB 1 612
30 Minor App4: N/A 1 0
40 MPH OR FASTER? YES
POPULATION < 10,0007 NO
VOLUME REQ. AT 70%7? YES Minimum Volume Reguirement
1A 1B 1A&B (80%)
CORRECTABLE CRASHES: 0 Major Total 420 630 504
(12-month period) Mincr Approach 105 53 84
MAJOR
APPROACH | MAXMINOR |WARRANT 1A - 8| WARRANT 1B - 8] WARRANT 1A &
MAJOR | MAJOR | MINOR MINOR TOTAL APPROACH hr hr B
HOUR APP. 1 APP. 3 APP. 2 APP.4 | Z(APP.A+APP.3)|  (APP.2o0r4) MAJOR/MINOR | MAJOR/MINOR | MAJOR/MINOR
0:00 - 1:00 0 0 0 0 0 0 NO/NO NO /NO NO / NO
1:00 - 2:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
2:00 - 3:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
3:00 - 4:00 0 0 0 0 0 0 NO / NO NO / NO NO /NO
4:00 - 5:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
5:00 - 6:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
6:00 - 7:00 12 77 43 0 89 43 NO /NO NO / NO NO /NO
7:00 - 8:00 18 77 69 0 95 69 NO /NO NO /YES NO/NO
8:00 - 9:00 16 84 66 0 100 66 NO /NO NO/YES NO /NO
9:00 - 10:00 16 60 48 0 76 46 NO /NO NO /NO NO /NO
10:00 - 11:00 15 86 37 0 101 37 NO / NO NO /NO NO /NO
11:00 - 12:00 12 64 42 0 76 42 NO / NO NO / NO NO /NO
12:00 - 13:00 12 65 43 0 77 43 NO / NO NO /NO NO /NO
13:00 - 14.00 15 75 40 0 90 40 NO / NO NO /NO NO /NO
14:00 - 15:00 8 119 41 0 127 41 NO /NO NO /NO NO / NO
15:00 - 16:00 7 147 53 0 154 53 NO /NO NO /YES NO /NO
16:00 - 17:00 17 170 62 0 187 62 NO / NO NO/YES NO /NO
17:00 - 18:00 10 136 44 0 146 44 NO / NO NQO /NO NO /NO
18:00 - 19:00 4 79 26 0 83 26 NO / NO NO /NO NO / NO
19:00 - 20:00 0 0 0 0 0 0 NO/NO NO /NO NO /NO
20:00 - 21:00 0 0 0 0 0 0 NO /NO NO /NO NO/NO
21:00 - 22:00 0 0 0 0 0 0 NO /NO NO /NO NO /NO
22:00 - 23:00 0 0 0 0 0 0 NO /NO NQ /NO NO /NO
23:00 - 24:00 0 0 0 0 0 0 NO/NO NO / NO NO /NO
Daily 162 1239 612 0
Met (Hr) Required (Hr) WARRANT MET:
Warrant 1 Eight Hour Volumes 0 8 Not satisfied
Warrant 1A Minimum Vehicular Volume 0 8 Not satisfied
Warrant 1B Interruption of Continuous Flow 0 8 Not satisfied
1A & 1B Combination of Warrants 0 8 Not satisfied
Warrant 2 Four Hour Volumes 0 4 Not satisfied
Warrant 3 Peak Hour Volumes 0 1 Not satisfied
Warrant 7 Crash Experience 0 8 Not satisfied
COMMENTS:
Page 1 of 2 PAKOWK\Kandc\141923\8-planning\80-Data\Warrants\Alternative 3\[2040- Alt 3- CSAH 5 at CSAH 5 Bridge- Warrant Analysis. xlsx]AllWayStop




Appendix D
Operational Exhibits and Tables
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