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1.0 Introduction

The City of Detroit Lakes and Becker County are considering various street and utility improvements to
Washington Avenue, between Willow Street and West Lake Drive, within the City of Detroit Lakes.
Washington Avenue (CSAH 22) is under the jurisdiction of Becker County and is designated as a state-aid
route. However, the City does handle a fair amount of operation and maintenance of the roadway
under an agreement with Becker County. The proposed improvement project will be a cooperative
project between the two agencies, with Detroit Lakes assuming the lead agency role in terms of project
development and administration.

Washington Avenue is a significant roadway corridor within the City of Detroit Lakes. It extends directly
from Hwy 34 in the northern portion of the City, through the core downtown business district, and
connects to West Lake Drive and City Beach area at the southern end of its length. It is one of the
highest volume streets within the City, carrying more than 5,000 vehicles per day. In addition to a
significant transportation corridor, it provides direct or proximity to many City amenities and attractions
including a hospital, medical clinics, schools, parks, commercial and retail services, library, and the
Becker County Courthouse. It is commonly used for parades, marathons, and other community and civic
events. It is in many ways the ‘front door’ to the community.

1.1 Project Background
Roughly 10 years ago the City began planning efforts for improvements to Washington Avenue.
The overlying objective was to reconstruct the entire length of the street (West Lake Drive to Hwy
34) under separate phased construction projects as conditions warranted and as funding allowed.
Two separate improvement projects have been previously completed on Washington Avenue. In
2008, North Washington Avenue (Hwy 34 to Hwy 10) was completed. In 2015, a segment from
Hwy 10 to Willow Street was completed. The scope of this report includes the remaining portion
of South Washington Avenue, between Willow Street and West Lake Drive.

In addition to basic street and utility improvements, the City has implemented other
improvements that are aimed at enhancing the appearance and function of this area. In 2008,
RDG Planning and Design was contracted by the City to develop a wide range of concepts and
recommendations for enhancement of various business and retail areas within the City. RDG
developed the Detroit Lakes Business Corridors Redevelopment Plan which was adopted by the
City Council in December of 2008. This report contains several recommendations and concepts
relative to aesthetics, streets, sidewalks, and building facades for the downtown Washington
Avenue area. Many of these features have been incorporated into adjacent improvement projects
in the Veteran’s Memorial Parkway and North Washington Avenue. It is the City’s intention to
carry the same theme and features throughout this area of Washington Avenue.

There are several deficiencies within this portion of Washington Avenue that require
improvement or replacement. The primary deficiency is the condition of the street surface. The
street has deteriorated to a poor condition, much of the area does not meet current ADA
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requirements, and in general the area lacks streetscape elements that can enhance a downtown
retail/commercial environment.

The City has been considering improvements to South Washington Avenue over the last five years.
The City’s capital improvement plan has included this project for the past several years. At the
request of the City, Becker County has also included this project on their capital improvement
plan.

Purpose & Scope of Report

The Detroit Lakes City Council has authorized Apex Engineering Group to develop the preliminary
design and this Preliminary Engineer Report (PER) to provide further information, detail, and
recommendations related to the necessary infrastructure improvements.

The scope of this PER will include sanitary sewer, water distribution, stormwater collection and
treatment, streets, grading, traffic signals/intersection control, and related items that are typically
included in projects of this nature. It will also include streetscapes and beautification elements
that are unique to this project area. These may include items such as colored/stamped concrete
sidewalks and intersections, intersection nodes, lighting, trees, benches, bike racks, trash
receptacles, and other amenities that will enhance the area. This study will review the existing
conditions and project needs, examine improvement options along with recommended
improvements, easement needs, project costs, and funding/financing options. The purpose of this
study will be to evaluate and demonstrate the improvement needs/options, cost effectiveness,
feasibility, and make preliminary design recommendations that can be utilized as a basis and
guidelines for the final design process.

The project area will include Washington Avenue, from Willow Street to West Lake Drive, the
Willow Street intersection, the alley west of Washington Avenue, and a short section of Forest
Street, between Lake Avenue and Washington Avenue. The project area is shown in Figure 1
below.

Figure 1: Project Location Map
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1.3 Schedule
Table 1 outlines a preliminary schedule for the proposed project. It is critical to maintain this
schedule to achieve the construction dates that have been preliminarily established.

Table 1: Preliminary Project Schedule

Activity Date

Preliminary Engineering Report January 2020
Public Hearing January 2020
Final Design January — April2020
Approval of Plans and Specifications/Bidding April/May 2020
Receive Bids April 2020
Assessment Hearing April 2020
Award Construction Contract May 2020
Construction Summer 2020

1.4 Related Reports and Plans
Several sources of information were utilized in the development of this report. These include:

= Detroit Lakes Business Corridors Redevelopment Plan prepared by RDG Planning and
Design

= Historical record, design, as-built drawings and drawings provided by the City of Detroit
Lakes and Becker County

= Visual field investigation and observations

= Discussion with City and County staff

= City GIS database

= Topographic survey data by Apex and Meadowland Surveying

= |ntersection Control Evaluation (ICE) Report — SRF Consulting Group

2.0 Existing Conditions and Deficiencies

The following sections outline the need and purpose of the project along with the conditions of existing
infrastructure within or adjacent to the project area. The information contained in the subsequent
sections was derived from review of existing record drawings, as-built plans, City utility maps, field
investigation, and discussion with City staff. Existing infrastructure is depicted in Exhibit No. 1, located

in the Appendix of this report.

2.1 Existing Land Use
The project area consists of flat terrain with very little grade or change in elevation. Land cover
within the project corridor is consistent with and typical of developed urban environments
containing high (nearly 100%) impervious surface coverage and few trees.

Soils in most of the project area are anticipated to be variable as the adjacent lands are
anticipated to be fill material. Soils under the immediate road section are believed to be mostly of
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well-drained granular fill, heavier/organic soils may be present under granular fill. Groundwater is
high in this area and is expected to be within +/- 5 feet of the ground surface. At these elevations,
groundwater will impact underground utility installation in some areas. Soil borings will be
required during the design process to further confirm soil types and groundwater elevations.

The surrounding land use is primarily commercial and retail business. There is some park land
abutting the southeastern portion of the project area. The northern portion of the project area is
zoned B3 and the southern area is zoned R-LB. The southern portion of the project area is within
the 1,000-foot Shoreland Impact Zone (SIZ) of Little Detroit Lake.

Sanitary Sewer

There is existing sanitary sewer along portions of Washington Avenue within the project area.
Most of this sanitary sewer collection system, including mains, manholes, and service laterals
were replaced in 1997, as part of the last reconstruction project on this portion of Washington
Avenue. The sewer consists of eight (8)-inch Poly Vinyl Chloride (PVC) mains and service laterals,
and precast concrete manholes. The existing sanitary sewer is illustrated in Exhibit No. 1 located
in the Appendix.

It is believed that the existing sanitary sewer is in good condition with significant service life
remaining. There have been no issues with the sanitary sewer reported by City Staff. Video
inspection (televising) of the sewer will be completed to confirm the condition and to identify any
localized issues.

There is some older sanitary sewer located at the intersection with Forest/Langford Street, the
southern portion of the parallel alley, a crossing near the southern portion of the project area
(south of North Shore Drive), and southern portion of the alley (west of Washington Avenue). It
does not appear that these areas were replaced with prior projects. The age of this pipe is
unknown and likely more than 70 years old. The condition of the sewer in these locations is
unknown, but it is likely old pipe constructed of Vitrified Clay Pipe (VCP). There are not any
specific or known deficiencies with the pipe other than its age and material. Televising will help
determine this information. Pipe of this age and type is approaching the end of its useful service
and is likely in poor condition.

Watermain

Watermain is located beneath the entire length of Washington Avenue. The water distribution
system in this area was replaced in 1997 with the previous reconstruction project. The mains
consist of eight (8)-inch and 12-inch PVC pipe. The service laterals are likely constructed of copper
pipe or PVC (larger service laterals).

The existing isolation valve placement and spacing appears adequate and consistent with current
practices. Hydrant spacing appears compliant with Insurance Service Office (ISO) requirements
but is a bit larger than typical practices. There is no fire hydrant at the intersection of North Shore
Drive. Ten States Recommended Standards for Waterworks recommends a hydrant at every
street intersection.
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The system is networked well to the adjacent distribution system (connection to adjacent
watermains). Based on a brief review of the City’s water distribution model, the fire flows in this
area are adequate. Increase in watermain size does not appear to be needed and would produce
little or no improvement in fire flow.

There is a small segment of old Cast Iron Pipe (CIP) watermain located on Forest Street. The age
of the watermain is unknown but is likely more than 70 years old. If the project limits include this
area, this watermain should be replaced due to its age.

There are no known or reported deficiencies from City Staff concerning the water distribution
system in this area. The existing system, other than the portion on Forest Street, is anticipated to
have significant service life remaining.

Storm Sewer

There is existing storm sewer running the length of both Washington Avenue and the parallel
alley, within the project area. The storm sewer system within Washington Avenue was
constructed in 1997 with the prior improvement project. The system consists of 30-inch
Reinforced Concrete Pipe (RCP) from Willow Street to Forest Street, and 44 x 27-inch arch RCP
(equivalent to 36-inch pipe) in the southern portion of the project. The manholes and inlets are
constructed of precast concrete. The storm sewer system on Washington Avenue is in good
condition and has significant remaining service life. Stormwater collected by the storm sewer
system in this area is ultimately discharged to the fairgrounds regional treatment basin before
being discharged to the County drainage ditch.

There is also storm sewer located along the length of the alley, west of Washington Avenue. This
system is significantly older and constructed of 27-inch non-reinforced concrete pipe. Pipe of this
material, especially at shallow depths, is somewhat susceptible to cracking.

There is occasionally some localized flooding that occurs on Washington Avenue, primarily
between North Shore Drive and Forest Street. Flooding is typically observed after moderately-
heavy to heavy storm events. Flooding has not resulted in any known property damage. Water
typically surcharges into the street and adjacent park and baseball field.

Flooding has been less severe and less frequent in recent years. This is likely attributed to
upstream improvements to the storm sewer system and the requirement of on-site stormwater
treatment for redevelopment areas. The current City and watershed regulations require
redevelopment sites to incorporate on-site stormwater holding and treatment. Also, a
stormwater detention basin was constructed northeast of the Sanford medical clinic about 10
years ago. This basin allows the upstream system to surcharge to the basin when the downstream
system reaches capacity. The cumulative effect of these has resulted in reduced pressure on the
stormwater system in this area.

There is still some indication of hydraulic deficiencies in the storm sewer in this area. However,
without a detailed study and modeling, it is challenging to determine if these issues are caused by
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downstream hydraulic deficiencies. Flooding could be the result of a lack of hydraulic capacity in
the southern portion of Washington Avenue or further downstream.

The storm sewer in the alley (west of Washington Avenue) does appear to be undersized based on
preliminary analysis. This pipe handles a large upstream drainage area from portions of Willow
Street, Lake Avenue, and Minnesota Avenue.

Street & Sidewalk

The existing street consists of a 47-foot wide (face to face) urban section design, with a
bituminous surface. The existing street was completely reconstructed in 1996. This project
included replacement of the street, sidewalk, curb/gutter, and extensive subgrade correction.
Since this time there has been some periodic maintenance, including patching, crack sealing, and
seal coating. Traffic counts performed in 2016 indicate a current Average Annual Daily Traffic
(AADT) volume of 5,100 VPD.

The street surface is currently in very poor condition. Deficiencies include moderate to severe
longitudinal and transverse cracking. These conditions have resulted in an undesirable ride and a
surface that is difficult to maintain. The poor street condition is one of the primary justifications
for the improvement project. The condition of the street is such that traditional rehabilitation
techniques, such as a mill and overlay, would not provide a lasting or cost-effective improvement.

The existing concrete sidewalks extend from the back of curb and gutter to the edge of the ROW.
They are generally six feet to eight feet wide in most locations. Various areas of the sidewalk have
been repaired or replaced over the course of time. Most of the sidewalk is in fair condition.
However, the sidewalk is not compliant with the American with Disabilities Act (ADA) due to
excessive cross slopes contained at driveway accesses and other locations. Pedestrian ramps at
intersections are also not compliant.

2.5.1 Streetscapes

2.6

This area of the downtown does not contain any streetscapes or amenities beyond that of a
traditional roadway. Downtown areas commonly have features such as benches, bike racks,
trees, planters, decorative sidewalks, or decorative lighting. These amenities can create a
welcoming and functional environment for shoppers and others who are utilizing the retail
areas.

Alley — Willow Street to Forest Street

The existing alley, which runs behind the west side businesses of Washington Avenue, is situated
in a narrow 12-foot wide Right-of-Way (ROW). The alley appears wider in some locations,
depending on the location of buildings relative to the alley. However, the primary driving area
within the ROW is only 12 feet wide.

The existing alley surface is severely deteriorated. It contains significant cracks and offset joints.
It has been patched multiple times in several locations.
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Washington/Willow Intersection

The Washington/Willow intersection is one of the busiest intersections within the City, not located
on a state highway. Since the intersection is included with the scope of the project, it provides an
opportunity to make improvements to the function and efficiency of the intersection. The most
noted deficiency is the lack of any protected/dedicated left turn lanes. At times, this can
adversely impact the ability of vehicles to move through the intersection. Left-turning vehicles
can cause other traffic to queue behind them while waiting for an opportunity to make the turning
movement across opposing traffic. If none of the opposing traffic make a left turn, only the lead
left-turning vehicle is able to make a movement within that cycle of the signal. In general, this can
cause some inefficiencies at the intersection during peak traffic hours.

An Intersection Control Evaluation (ICE) report was completed in October 2019 to further evaluate
the efficiency, operation, and safety of the intersection. Intersection efficiency is measured by
Level of Service (LOS). The primary basis of LOS is the relative delay at the intersection compared
to the volume of traffic processed at the intersection. A copy of the draft ICE report in included in
the Appendix.

The ICE report concluded there are no specific safety concerns with the intersection from a crash
frequency or severity perspective. The existing signal/intersection configuration functions at a
LOS A overall and LOS B on the worse approach during both the peak AM and PM hours. This
means the intersection functions relatively well and there is only marginal room for improvement
in operation and efficiency. A LOS of A at all approaches could be achieved by the incorporation
of dedicated/protected left turn lanes.

Traffic Signals

Traffic signals are located at the Washington/Willow intersection. The signals were replaced in
1996. The existing signal is configured with a pole and mast arm on the Washington Avenue legs
and only a pedestal on the crossing streets. Figure 2 illustrates the typical signal configuration.

Figure 2: Traffic Signal — Southbound Washington Avenue at Willow Street
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A field inspection of the signals was completed in the fall of 2013. Based on visual inspection,
there was no apparent structural deficiencies with the poles, mast arms, or anchor bolts.

The signal heads consist of incandescent signal lights, which are far less energy efficient than the
newer LED lights that are typically used in newer installations.

2.8.1 Signal Controllers
The signal controllers were installed in 1996 with the installation of the lights. The cabinets
housing the controllers and other related electronics are in good condition.

Figure 3: Traffic Signal Controller and Cabinet

The signal system contains vehicle loop detectors. These are utilized to improve the signal
efficiency by changing the phase of the signal, based on the detection of vehicles at various legs
of the intersection. However, it does not appear that the existing loops or related hardware are
properly working. Accordingly, the signals defaulted to an operation of a fixed-timed cycle.

This type of signal alternation works acceptably during periods of moderate to high traffic
volumes, when vehicles tend to queue at all legs of the intersection. However, during periods of
low traffic volumes, this can result in a vehicle queue at the intersection with no cross traffic.
The installation of vehicle detection loops would improve this situation by cycling the signals
when a vehicle approaches the intersection.

2.8.2 Emergency Vehicle Preemption
The existing signal systems do not have Emergency Vehicle Preemption (EVP). EVP consists of a
system installed on authorized emergency vehicles and at traffic signals, which allows the
emergency vehicles to travel through signalized intersections in a safe and timely manner. An
emitter in the emergency vehicle sends a signal so that is detected by the signal system. The
signal system then eliminates conflicting traffic movements to allow the emergency vehicles to
move through the intersection, generally in less time than without the system.
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Figure 4: EVP Indicator & Detector

EVP Detector

EVP Confirmatory
Indicator Light

Both Willow Street and Washington Avenue are commonly used by emergency vehicles due to
their direct/continuous connection with other arterial roadways and highways. The hospital,
city police station, and County sheriff’s office are all located within proximity to this intersection.
Installation of EVP at this intersection could be beneficial.

Pedestrian Signals

The traffic signals do contain pedestrian pushbuttons but no pedestrian signals. The
pushbuttons do not appear to be functional. The ADA contains significant guidance and
regulation relative to accommodation and facility design requirements for disabled persons. The
ADA does contain provisions for Accessible Pedestrian Signals (APS) at signalized intersections,
like the intersection at Washington/Willow. However, this aspect of the ADA has not been fully
adopted by the state of Minnesota. At present, the signal systems are not required to have APS.
However, there is a trend of increasing regulation related to ADA compliance. It is reasonable to
assume that at some point, the City/County will be required to provide APS on these signals. In
addition, there is significant pedestrian traffic in this area of Washington Avenue. One of the
goals of the project is to improve pedestrian facilities in the downtown area. Based on these
factors, it is recommended that APS is to be incorporated into the signal system improvements.

Figure 5: Typical APS Push Button Station & Indicator
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3.0 Proposed Improvements

The following sections outline the proposed improvements based on the deficiencies addressed earlier
in this report. In addition, many of the recommendations are based on broader City concept plans, such
as the RDG Business Corridors Study, and City/County staff recommendations. Proposed improvements
are illustrated in Exhibit Nos. 2 and 3 located in the Appendix of this report.

3.1 Design Standards
Various design standards, practices, and regulatory guidelines will be utilized to design the
proposed improvements to Washington Avenue. The following summarizes the most applicable
regulatory design standards.

Sanitary Sewer: Design will be in accordance with the Minnesota Pollution Control Agency
(MPCA) and the Ten States Standards for Wastewater Facilities.

Watermain: Design will be in accordance with the Minnesota Department of Health (MDH),
Ten States Standards for Water Works, and general City design practices.

Street: Washington Avenue and Willow Street are both designated as state aid routes and
must be designed in accordance with the Minnesota Department of Transportation
(MNDOT) state aid guidelines (Chapter 8820).

Storm Sewer: Design will be in accordance with MNDOT state aid drainage design manual
(Washington Avenue). City storm sewer (outside of Washington Avenue) will be designed
for a three (3)-year, 24-hour storm event, if possible. See proposed storm sewer section
below.

Sidewalks and Pedestrian Facilities: The American Disabilities Act (ADA) of 1992 will be
utilized as well and applicable portions from the Public Rights-Of-Way Accessibility
Guidelines (PROWAG).

3.2 Sanitary Sewer
Most of the sanitary sewer within the project area (specifically Washington Avenue) is about 20
years old and is believed to be in good condition with significant remaining service life. The sewer
will be televised during the final design process to further confirm the condition.

The sanitary sewer located in the southern portion of the alley (West of Washington Avenue),
along a short portion of both Forest Street and Langford Street, is believed to been more than 70
years old and is likely in poor condition. While there are not any specifically known issues with
this sewer, it is reaching the end of its reliable service life. The sewer should be replaced in
conjunction with the other improvements.

The proposed sewer will consist of eight (8)-inch PVC pipe and precast concrete manholes. The
service laterals will also be replaced from the main to the edge of the ROW. The sewer service
laterals will be sized depending on the needs of the specific property. Generally, they will be four
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(4)-inch to six (6)-inch PVC. Cleanouts will be located on each service lateral to aid in future
maintenance.

Watermain

Nearly all the watermain within the project area is about 20 years old and is believed to be in good
condition with significant remaining service life. The watermain distribution system, including
mains, valves, hydrants, and service laterals, were replaced in 1996 with the previous street
improvement project.

There is a segment of CIP watermain on Forest Street, between Washington Avenue and Lake
Avenue. This portion of watermain is beyond its reliable service life and should be replaced since
there will be replacement of the adjacent storm sewer and sanitary sewer. This watermain will be
replaced with a 12-inch diameter PVC pipe.

Other watermain improvements will be limited to the addition and/or relocation of fire hydrants.
The area should also be reviewed for abandoned service laterals that are no longer needed due to
the redevelopment of the adjacent properties. These services should be capped/abandoned at
the main if possible.

Storm Sewer

The storm sewer along most of Washington Avenue is believed to be in good condition and was
constructed about 20 years ago. The system has significant service life remaining. Without
further and more in-depth analysis, it is difficult to conclude if an increase in hydraulic capacity
(size) would provide any benefit to the collection system. Based on preliminary analysis, it
appears the storm sewer along Washington Avenue, between Forest Street and Willow Street is
sufficiently sized to accommodate the local and contributing drainage areas. The localized
flooding that can occasionally occur between Langford Street and North Shore Drive is more likely
the result of downstream system conditions. Accordingly, no improvements to this portion of the
storm sewer (mains) is recommended.

It will be necessary to remove and relocate the existing catch basin inlets located in the curb
throughout the length of the Washington Avenue improvement. The existing inlets will need to
be relocated as a result of the narrowing of the street and shift in curb alignment. It is also
expected that some additional inlets will be needed to meet current MnDOT State-Aid design
standards for gutter spreads. Gutter spread is the term used to describe the distance runoff can
‘spread’ from the gutter into the driving lane during certain storm events. Additional inlets will
likely be needed to become compliant with this design requirement. Inlets and the associated
leads will be replaced with Reinforced Concrete Pipe (RCP) and precast concrete manholes. These
will be tied into the existing storm sewer mains and manholes.

The storm sewer in the alley should be completely replaced due to the material of the existing
pipe and lack of hydraulic capacity. There is a sizable upstream drainage area that flows through
this system. The existing pipe is not large enough to handle this volume. The storm sewer will be
replaced with a 36-inch to 42-inch RCP or High-Density Polyethylene (HPDE) storm sewer. The
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objective is to improve the system capacity in this area to as close to a two-year or three-year
storm event as possible. Pipe size may be limited by grades and available cover, which could limit
the hydraulic capacity of this portion of the system. As part of this improvement, it is also
recommended that this portion of the storm sewer be connected to the storm sewer within the
Washington/Willow intersection. This could allow a secondary point of bypass should either of
the systems reach their capacity.

3.4.1 Hydraulic Capacity Considerations
Both the Washington Avenue and alley storm sewer systems converge together at the Forest
Avenue intersection. Both systems converge into a 27” x 44’ arch RCP pipe (equivalent to a 36"
circular pipe). This creates a point of constriction in the system. This single-arch pipe has far
less capacity than the upstream contributing pipes, creating a situation that will be more severe
once the alley storm sewer pipe is increased in size. Again, it is not entirely clear (without more
significant analysis) if the localized flooding on Washington is caused by downstream conditions
or lack of capacity in the existing system along the southern portion of Washington Avenue
(south of Forest Street).

There are a few options that can be considered in an effort to mitigate the flooding and improve
the storm sewer capacity in this area. The considered options are outlined as follows:

1. Option 1 -Install Parallel Pipe: A second parallel pipe could be installed to increase the
capacity of the system. The existing pipe cannot be replaced with a larger pipe due to a
lack of cover over the pipe. The parallel pipe would extend from the Washington/Forest
intersection to the southern end of the project limits. The pipe would be installed in the
boulevard area along the east side of the street, near the existing pipe. The size of this
pipe may be limited by available cover (the system is very shallow). The cost associated
with this is estimated to be approximately $200,000.

This second pipe will not provide much immediate improvement in terms of hydraulic
capacity since it will be reconnected to the existing single-storm sewer pipe at the
southern end of the project and limited to the capacity of the downstream system.
Increases to this downstream system would be required as part of future projects (e.g.
reconstruction of City Beach and/or reconstruction of the fairgrounds lift station) to
realize any capacity improvements within the current project limits. Under this option,
the City would be somewhat committed to making these downstream upgrades with
future projects. This would be a considerable expense.

2. Option 2 — Create Surface/Subsurface Detention: This option involves the construction
of basin(s) constructed in areas of the City Park adjacent to the storm sewer. The
concept is that the storm sewer would surcharge to these areas before surcharging in
the street. The basins would drain back to the storm sewer as capacity becomes
available. Similarly, this could be accomplished with underground detention chambers.
This would function in a similar fashion but would not directly impact available space in



the park. The underground option would be considerably more expensive than the
surface basin option.

This option is more cost effective and would not rely on the completion of
further/future downstream improvements. Also, these improvements could be
completed now with the Washington Avenue project or could be deferred to a future
date if/when the need for the improvements becomes more evident.

3. Option 3 — Do Nothing: The system does function acceptably during most storm events.
When surcharging does occur, it is only after moderately-heavy to heavy storm events,
does not last for extended periods (typically less than an hour), and does not currently
cause any known property damage. The lack of capacity in some respects is
advantageous from the perspective of reducing surcharge to Little Detroit Lake as it
provides upstream attenuation. This option does not preclude the ability to implement
Option 2 (detention) at some future date if deemed necessary.

The storm sewer will be further analyzed during the design process. For purposes of this report,
it is recommended that the City consider either Option 2 or 3 as outlined above.

3.5 Alley
The surface of the existing alley (west of Washington Avenue) is deteriorated and requires
replacement. It will be replaced with a 12-foot wide bituminous surface and an aggregate base.
The cross slope will be improved (increased) in areas to promote better drainage. Valley gutters
may be required in some locations in order to better channelize and capture drainage.

3.6 Street & Sidewalk — Washington Avenue
The existing street is in very poor condition and requires complete reconstruction. The proposed
street section will consist of a 44-foot wide (face to face) urban section design. This is
approximately three feet narrower than the existing street in an effort to create some boulevard
space that can contain some streetscape features such as trees, colored/stamped concrete, etc.
The 44-foot width provides for 12-foot wide traffic lanes and 10-foot wide parking lanes, which
meets the applicable MNDOT standards and is commonly used elsewhere in the City, including
Washington Avenue, north of the project area.

A concrete surface is recommended due to the longer life cycle when compared to bituminous.
Additionally, bituminous requires more frequent maintenance. Both maintenance and
replacement can result in significant impact and disruption to the adjacent businesses. The
concrete street will be a 10-ton design for a projected Average Annual Daily Traffic (AADT) of
7,100 vehicles per day. This represents a 20-year traffic volume increase of nearly 40 percent.

The existing sidewalk will be replaced with a six (6)-foot wide sidewalk at the outer edge of the
ROW. A colored and stamped concrete will be utilized for the three (3)-foot wide area behind the
curb. This theme has been established in adjacent downtown areas. This provides improved
aesthetics and better defines the primary sidewalk area.
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3.6.1 Streetscapes & Amenities

In recent years, the City has been incorporating various items and design techniques into

improvement projects that are in, or around, the downtown area. These items include colored

and stamped concrete sidewalks and intersections, intersection nodes, trees or planters,

benches, bike racks, trash receptacles, decorative lighting, and other such amenities. These are

aimed at improving the aesthetics and functionality of the downtown environment, which will

ultimately attract more people into this area for shopping and business.

Many of these types of elements will be incorporated into this project. The following

recommendations are based on similar past projects and City staff recommendations.

3.6.1.1 Colored/Textured Concrete

3.6.1.2

As previously mentioned, the sidewalks will be constructed with a +/-3-foot wide
colored and stamped concrete band directly behind the curb. This will also be
used in any node areas. The concrete will be a red color with a herringbone
pattern stamp, similar to other areas of the downtown that have recently been
improved. The Willow/Washington intersection will contain a red concrete island
and border (unstamped) to define the crosswalk areas, similar to other areas of
Washington Avenue.

Figure 6: Proposed Colored Concrete Sidewalk and Intersections

Intersection and Crossing Nodes

Nodes will consist of an area where the curb and gutter bumps out into an
intersection or toward the traffic lane. The primary function of these is to reduce
crossing distances for pedestrians and to allow pedestrians to be more visible to
vehicle traffic before they cross a street. They also add an aesthetic element by
creating some change in curb alignment. The node areas create space for
benches, trees and other amenities. They also tend to slow traffic down due to
the lane constricting effect that they produce. This is generally desirable in a
downtown setting. An example of the intersection nodes is shown in Figure 6
above.
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3.6.1.3

3.6.14

Crossing nodes will be installed only at the intersection of North Shore Drive and
Washington Avenue. Nodes cannot be installed at the Washington/Willow
intersection due to a lack of available space and the need for turning lanes and
turning radiuses.

While there are distinct benefits to these intersection nodes, they can have some
drawbacks and need to be properly placed and designed. The largest concern is
that they reduce the available turning radius for vehicles. This is most
problematic for larger trucks and semi-trucks. Right hand turns are more difficult,
and may not be possible for larger vehicles, given the width of Washington
Avenue. They also create additional difficulty for snow removal and consume
space that might be otherwise used for parking. Some of these concerns can be
mitigated with proper design and utilizing mountable (drive-over) curb.

Trees and Planters

Trees and planters have a positive aesthetic impact in a downtown area in that
they provide shade and soften an otherwise hard landscape.

Trees will be planted within the three (3)-foot colored band of sidewalk and within
the intersection nodes. Cast iron tree grates will be installed with each tree to
facilitate water infiltration and for future replacement needs.

An underground irrigation system will be installed through the project area to
provide water to the trees. The high amount of impervious surface in this setting,
limits the ability of water to infiltrate the soil. Survival of the trees is greatly
improved in this type of environment with an irrigation system. Metering, drain
valves, and controls will be likely located in/on the Washington Baseball Park
property (owned by the City).

Benches, Bike Racks, and Trash Receptacles

Benches, bike racks, and trash receptacles will be located at various locations,
most likely the intersections with North Shore Drive and Willow Street. The
furnishings will be similar to those shown in Figure 7 below. Final selection and
locations of these items will be determined during the final design process.

Figure 7: Proposed Trash Receptacles, Benches, and Bike Racks




3.6.1.5 Beachfront Entrance
Some City officials have suggested that a ‘gateway’ entrance should be created at

the Washington/North Shore Drive intersection. There are several ideas and
concepts that could be developed to provide this feature. Options include
landscaping, vegetation, physical monuments, columns, archways, signage, etc.
Concepts for this cannot be fully developed until the intersection
configuration/control as been established. Once this is selected, space can be
created along the sides of the roadway (boulevard area) that could accommodate
these features. The concept development for these features is outside the scope
of this study and should be developed separately by a landscape architect. The
improvements can be coordinated but contracted and constructed separately.
Cost for these features have not been included in this study.

3.6.2 Lighting
All the existing street lighting will be replaced with decorative-style poles and fixtures. The
lighting will match those that have been installed in adjacent areas of the downtown in recent
years. The lighting will be designed and installed by the City’s Public Utilities Department. All
luminaries will be LED lights.

3.7 Intersection Control and Signals
The ICE report concluded that the existing Washington/Willow intersection configuration operates
at a LOS A overall and at a LOS B for the worst approach during the peak hour of traffic. This
means the intersection is functioning acceptably and there is only marginal room for improvement
to the operation/efficiency of the intersection. The ICE report suggests that if improvements are
made, the incorporation of protected left turn lanes would improve the intersection to a LOS A for
all approaches.

3.7.1 Trdffic Signals
The existing traffic signals are in fair condition but have limited service life remaining. The
existing signals are nearly 25 years old and reaching the end of their typical service life. The
system lacks some operational features that are common in newer signal systems such as APS
and EVP. The existing system does not allow for protected left turns, which can reduce the
efficiency of the intersection, and at least some of the loop detectors are not operational. The
existing system also does not contain any operable pedestrian-crossing functions.

It is not cost effective to try and address the individual issues on a system of this age.
Accordingly, it is recommended that the entire signal system be replaced. The new signal
system should include new poles/mast arms (on new foundations), LED phase indicators, EVP,
and APS. The controller and cabinet will also require replacement ad accommodate new
equipment.




3.7.2

It is recommended, but not required, that protected left turn lanes and signal phases be
incorporated if possible. The increased cost in street and signal improvements is relatively
minor for this.

Based on initial analysis, it appears that it is possible to add dedicated left turn lanes to the
north, south, and west approaches of the intersection. These additions appear to function from
a geometric perspective but may require the acquisition of some property in the respective
corners. This is caused by the need to construct larger curb radiuses to facilitate the right-hand
turning movements that will be pushed to the outer portions of the street. In turn, property will
need to be acquired to provide space for sidewalk and ADA pedestrian ramps and landings. The
additional turning lanes will create some turning movement challenges for larger trucks using
the intersection. The additional lanes result in the possibility that there will be less space
(width) for turning due to additional width of vehicles queued on approaches of the
intersection. This is not necessarily an uncommon issue at urban intersections. Often large
trucks making turning movements at urban intersections must wait for vehicles to clear or rely
upon queued vehicles moving out of the way to allow for their turning movement.

It is unlikely that a protected left turn signal/lane can be incorporated into the east (westbound)
leg of intersection due to ROW space limitations. The gas island of the adjacent gas station is
very close to the edge of the ROW. Acquiring the required property to accommodate the
sidewalk, signal pole, and right-turn geometrics could result in the need to relocate portions of
the gas island or pumps. While it is beneficial to include a protected left turn signal/lane on this
approach, the cost/benefit is likely too low to justify expense resulting from the property
acquisition. This matter will require further review during final design.

If a protected left turn cannot be accommodated in the east approach, there are a couple of
alternatives that could be examined. Either this approach could be constructed without a
dedicated left turn lane and protected left turn signal phase, or the signal could utilize a split
phase for the east/west approaches. A split phase means that all the east bound traffic will be
allowed to proceed through the intersection and then the west bound traffic. These options will
be examined further in the final design.

Mini Roundabout

Another intersection control that can be considered is a mini roundabout. Traditional
roundabouts are becoming a standard option for intersection control of larger intersections with
high volumes, and/or high speeds. They offer several advantages over other intersection
controls such as stop-controlled or signalized intersections. Advantages typically include
improvement to safety, reduced queue times/delay, and increase in capacity. A mini
roundabout is a variation to the traditional roundabout; the primary difference being that mini
roundabouts are substantially smaller. They are intended for urban areas with limited space,
slower speeds, and less traffic volume (typically). For mini roundabouts, the roundabout
elements such as approach lane, entrance, central island, circulating lane, splitter islands, and
guidance signs are designed and placed in such a way to enable most vehicles such as cars, vans,
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SUVs, and small trucks to pass through by staying in the circulatory roadway. The traversable
central island and splitter islands are designed to be utilized by very large vehicles, such as semi-
trucks.

Figure 8: Mini Roundabout — St. James, MN

The Willow/Washington intersection meets several criteria that make it a viable option for a
mini roundabout. These include relatively balanced approach volumes, balanced turning
movements, adequate ROW space, and limited large vehicles. Initial examination suggests that
a mini roundabout may offer several advantages over the signalized intersection, as described in
the preceding section. These advantages include:

= Cost— A mini roundabout eliminates the need for a signal system which could save
approximately $300,000 plus long-term operation and maintenance.

= Safety — Roundabouts show an 86% decrease in fatal crashes and 42% in overall crash
rates. Crashes at roundabouts are typically less severe due to the geometrics of the
conflict points. This data is reflective of traditional full-sized roundabouts, but it is
reasonable to assume that mini roundabouts will offer some similar benefit.




= |Improved Capacity — It is estimated that a mini roundabout will reduce overall delay at
the intersection during both peak-hour traffic and periods of low traffic. Queuing will be
reduced during peak hour since vehicles are allowed to continually enter the
intersection, not just with the appropriate signal phase. During periods of low traffic,
vehicles will not be forced to ‘wait’ for the signal, even when there is no other traffic
present.

= Traffic Calming — A mini roundabout will force all approaching traffic to slow for the
intersection.

= ROW Acquisition — A mini roundabout will not require acquisition of any property or
permanent easements. Temporary easements for construction may still be required.

= Parking — There will be less impact to adjacent on-street parallel parking compared to
an improved signalized intersection. A roundabout only requires two lanes of traffic for
each leg of the intersection approaches. The improved signalized intersection would
have three lanes of approaching traffic. Incorporation of traffic lane tapes to introduce
the third leg of traffic eliminates some on-street parking further back from the
intersection.

=  Turning Movements — While somewhat subjective, an argument can be presented that
turning movements are improved, particularly for large vehicles, with the mini
roundabout. A traditional signalized intersection will contain some turning movement
challenges for large vehicles (semi-trucks). Some of these challenges are mitigated by a
mini roundabout due to the traversable central island and splitter islands. These
provide additional space to facilitate these movements that will not be occupied by
gueued vehicles.

There are very few drawbacks to a mini roundabout at the Willow/Washington intersection.
The only significant concern is the lack of any mini roundabouts in this area of the state. This
may create some initial concern by the general public. However, there are two traditional
roundabouts on roadways connected to this intersection and mini roundabouts operate nearly
identical to these for typical vehicles. This should help improve public perception and
acceptability.

3.7.3 North Shore/Washington Intersection
The City has also indicated an interest in examining the option of installing a mini roundabout at
the Washington/North Shore Drive intersection. There have been suggestions that
improvements at this intersection should include turning lanes, pedestrian nodes (shorter
crossing distances), and other enhancements that could possibly improve the aesthetics of the
intersection and/or create and entrance to the adjacent beach front area. There are instances
when making westbound left turns from North Shore Drive to Washington Avenue can be
challenging, primarily during peak traffic hours.

Several improvement options were considered for this intersection. Options considered
included a parkway (median island) configuration, intersection nodes, turning lanes, etc. Most
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of these options could address one or two of the concerns but would magnify or neglect other
concerns. Some of these options/configurations are shown as alternate layouts in Exhibit No. 3.

A mini roundabout is an option that would address the highest number of suggested concerns.
However, a Roundabout Justification Report (RIR) would need to be completed to determine if
this is an allowable intersection control at this location. Once this report has been completed,
further consideration can be given to this option.

3.8 Parking
There is a need for additional parking near the southern end of the project on Washington
Avenue. This area generates a significant need for parking due to proximity to the public beach,
city pavilion, city park, and restaurants. Diagonal parking could potentially be created along the
east side of Washington Avenue to provide additional parking. Diagonal parking provides
approximately double the number of parking stalls per foot, compared to traditional parallel
parking.

There are some challenges with diagonal parking along high-volume roadways like Washington
Avenue. Vehicles backing out of stalls can create traffic hazards. Also, pedestrians retrieving
items from vehicles that are near traffic lanes. These concerns can be mitigated by creating pull-
thru diagonal parking; providing a forward exit lane, as well as a wider shoulder in order to
provide separation from the traffic lanes. Another option is the use of back-in diagonal parking.
This option allows drivers to pull forward out of the parking stall when exiting.

Various options for diagonal parking are presented in Exhibit No. 3. These options can generally
be constructed with any of the intersection configurations. Alternately, traditional parallel parking
can be incorporated.

4.0 Other Design & Construction Considerations

4.1 Permits
Various permits from regulatory agencies will be required for the proposed improvements and will
need to be obtained by the City prior to construction activity.

MPCA (Sanitary Sewer): A permit is not typically required from the Minnesota Pollution Control
Agency (MPCA) for the replacement of existing sanitary sewer if the replacement will not result

in additional flow or service area to the City’s treatment facility. This is the case for the sanitary
sewer improvements recommended in this report.

MPCA (Stormwater & Erosion Control): The MPCA is responsible for administering the National
Pollution Discharge Elimination System (NPDES) permits for storm water construction. This
covers both storm water treatment and erosion/sediment control. A permit application will
need to be submitted for the project since it is disturbing more than one acre of land.




4.2

4.3

MDH: A permit from the Minnesota Department of Health (MDH) will be required for the
replacement of the watermain.

PRWD: A permit and plan review by the PRWD is required for construction erosion and
sediment control, and for storm water treatment. It is assumed that the existing treatment
basin (fairgrounds basin) will satisfy any stormwater treatment requirements.

Easements

Temporary easements will be required to facilitate construction and proposed improvements
along most of the adjacent properties abutting the project. The proposed improvements will
extend from edge-to-edge of the existing 66-foot wide ROW. In most cases, work will need to
extend beyond the ROW onto the adjacent private property. This will allow for the abutting
sidewalks, driveways, and yards to be properly graded and sloped, creating a uniform transition
into the improvements. The temporary easements will likely be limited to +/-10’ in width.

Permanent easements may also be needed from the properties at the intersection of
Washington/Willow, if a signalized intersection is utilized. These may be needed to create
additional area in each corner of the intersection to facilitate the construction of sidewalk, signal
poles, ADA pedestrian ramps, and larger turning radiuses necessitated by the addition of turning
lanes. The permanent easements would be small triangles at the corners of the properties
abutting intersections.

The anticipated easements are shown in Exhibit No. 3 located in the Appendix of the report. The
exact limits of the easements will be refined during the final design process.

Staging/Phasing Considerations
It is critical that the construction improvements be phased in a specific manner and be completed
as efficiently as possible. Accordingly, the contract will specify items such as the following:

e  Commencement and completion dates for various elements of the improvements
e  Length of allowable interruptions for pedestrian access or traffic

. Provisions for nighttime work

. Restrictions over weekends, holidays, and community events

e Monetary penalties for noncompliance with milestones or other provisions

e  The use of high early-strength concrete in critical areas

The construction of the proposed improvements will be staged in a manner that limits the impact
of construction to the traveling public, adjacent businesses, and other community events. It is
important that any staging or phasing not be so restrictive that it dramatically hinders progress or
creates construction complexities that result in excessive increases to project duration and cost.
The final staging plans will be developed during the final design process. However, initial planning
includes the following staging concepts:



e Phase 1 —Washington Avenue: The first portion of work to be completed will include
Washington Avenue, not including the Willow Street intersection. The objective will be
to be complete the Washington Avenue improvements by the middle of July (in time for
the annual Northwest Water Carnival parade).

e Phase 2 — Alley: The improvements within the alley will be completed once Washington
Avenue is open to traffic.

e Phase 3 — Washington/Willow Intersection: The final area of improvements will
include the intersection. This will likely be completed last due to the lead time required
for the delivery of the signal poles/masts and controllers.

4.4 Access, Detours, and Parking
Despite the project being in a downtown environment, access to most of the adjacent businesses
(and other properties) will be maintained during the construction. Access to most of the adjacent
properties can be provided by either side streets or alleys when Washington Avenue is closed to
traffic. In some cases, a temporary access from an adjacent property will need to be created.

Most of the impacted/adjacent properties have off-street parking available. This will minimize the
impact created by the lack of on-street parking during construction.

The project will include several detours through the various phases of construction. Posted
detours will guide thru traffic around the construction area. In some cases, local traffic may be
allowed to drive within the construction area, depending on the current construction activity.
Business signage may be incorporated into the traffic control plan which will assist in guiding
patrons to adjacent businesses.

Temporary wooden boardwalks may be utilized to provide a suitable (ADA compliant) pedestrian
access route to/from parking areas and business accesses (if alternate access is not available). The
boardwalks consist of a plywood surface fastened to a wooden frame. Sections of the boardwalk
can be removed for short periods to facilitate sidewalk and utility improvements and then be
reinstalled when the item of work is completed. The contractor will be required to install the
boardwalk within a few hours of sidewalk removal. Safety fence will be installed along the
perimeter of all boardwalks to clearly delineate allowable pedestrian areas.

The contract will also include provisions that restrict the contractor from performing work that
will restrict access to businesses during normal hours. The contractor will be required to construct
the permanent sidewalk in a manner, and at times, that minimize the impact to businesses. In
some cases, any early closing of a business may have to be coordinated if alternate access is not
available.

5.0 Opinion of Cost

The following table outlines the cost opinion associated with the proposed improvements contained in

this report. There are a number of unknown factors that will continue to be developed in the design
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phase of this project. Accordingly, the costs will continue to be adjusted as the project develops. The
below costs account for engineering fees, undeveloped design details, construction contingency,
permits, easements, minor administrative costs and fees, and geotechnical investigation and testing.
These costs are prorated into the various improvement elements.

Table 2: Opinion of Cost — Proposed Improvements

Street/Sidewalk $2,175,000
Streetscapes $461,000
Alley $136,500
Street Lighting $150,000
Traffic Signal $319,500
Storm Sewer $836,000
Sanitary Sewer $112,000
Sewer Service $7,500
Watermain $60,000
Water Service $2,300

Total: $4,259,800

6.0 Financing

The project costs will be financed by a combination of City funds, County funds, a Local Road
Improvement Program (LRIP) grant, and special assessment to the adjacent properties. The County is
responsible for the basic costs associated with the street, sidewalk, and storm sewer, in addition to a
portion of the street lighting and signal costs, for Washington Avenue. An agreement outlining the
details of the cost participation between the City and County is being developed and will need to be
approved by both entities. The cost participation is like that of past similar cooperative projects
between the City and County. The County will utilize County State Aid funds and LRIP grant to finance
their portion of the project costs. The City will use a combination of general funds, utility funds, and
special assessments to finance their portion of the project costs. Table 3 outlines the respective cost
participation between the City and County based on the draft agreement.
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Table 3: City/County Participation

Item County City/Assessable Total

Street/Sidewalk $1,901,000 $274,000 $2,175,000
Streetscapes SO $461,000 $461,000
Alley SO $136,500 $136,500
Street Lighting $100,500 $49,500 $150,000
Traffic Signal $159,750 $159,750 $319,500
Storm Sewer $295,000 $541,000 $836,000
Sanitary Sewer S0 $112,000 $112,000
Sewer Service SO $7,500 $7,500
Watermain SO $60,000 $60,000
Water Service SO $2,300 $2,300

Total: $2,456,250 $1,803,550 $4,259,800

6.1 Assessable Costs

The assessable share will be determined in accordance with the City’s Special Assessment Policy

(Amended February 2019). The following summarizes how the project costs will be allocated,

based on the special assessment policy, between the City/County funds and assessed properties.

It is important to note that the City Special Assessment policy requires interpretation and its

application can be somewhat subjective. The policy is used as a guide in addition to standard
practices on past similar projects.

Sanitary Sewer and Watermain: Seventy-five (75) percent of the standard sanitary sewer and

watermain costs will be assessed against the benefited properties. “Standard” watermain and
sanitary sewer is generally defined as an eight (8)-inch diameter main. The City will assume
the remaining 25 percent, and any oversizing costs of the sanitary sewer and watermain. For
purposes of this report, it is assumed that the City will assume all costs associated with
oversizing.

Sewer and Water Service Laterals: One-hundred (100) percent of the costs for sanitary sewer

or water service laterals will be assessed to the benefited properties.

Street: Fifty (50) percent of the basic street costs are assessable against the benefitted
properties according to the assessment policy. A basic street is considered a 44-foot wide
(back-to-back of curb), ten (10)-ton, urban section, bituminous street based on the need of
adjacent commercial properties of this area.

e The County will be responsible for all ‘basic’ street costs associated with Washington
Avenue. However, the City’s policy has typically been to assess for the improvement,
regardless of the source of funding. This is similar to assessing for a local street when
Municipal State Aid (MSA) funds are used to pay for the street improvements. However,
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a LRIP grant was received, which is being used to cover some of the additional (beyond
basic) street costs. In this case, City staff is recommending that there is no assessment of
the direct street costs related to Washington Avenue.

e Streetscaping improvements, such as colored/textured concrete, trees, tree grates/guard,
etc. are considered street/surface improvements and will be assessed in accordance with
the assessment policy for the assessment of street improvements.

e The special assessment policy does not specifically address the assessment of traffic
signals. In certain situations, it may be appropriate to assess a portion of the signal costs.
However, it would not be equitable to only assess properties on South Washington
Avenue for this cost. The assessment would need to be spread over a larger area.
Determining this area would be very nebulous. It is recommended that signal costs be
considered a nonassessable cost and be paid by the City.

e Street costs associated with the improvements on Willow Street and Forest Street are not
paid by the County or covered by the LRIP grant and will be assessed in accordance with
the special assessment policy.

Alley: The special assessment policy is silent to the assessment procedures for alleys.
Accordingly, they are viewed as a street improvement. The special assessment policy does
not permit the assessment of parallel streets to commercial property that is less than 200 feet
in depth. Accordingly, the costs for the alley improvements can not be assessed and will be
assumed by the City.

Sidewalk: The County is responsible for the sidewalk costs along Washington Avenue. Fifty
(50) percent of the costs associated with sidewalk in other areas (Forest/Willow) will be
assessed to the benefiting properties.

Stormwater: One-hundred (100) percent of the costs associated with stormwater collection
and treatment are assumed by the City or County. The County will be responsible for costs
directly related to Washington Avenue. The City will be responsible for any other stormwater
costs, including Forest Street, Willow Street, or improved capacity on Washington Avenue
related to upstream drainage conditions. Any City costs related to stormwater improvements
will be paid by the stormwater utility fund.

Lighting: One-hundred (100) percent of the costs associated with lighting are assumed by the
City and County. The County will pay for basic lighting replacement costs. The City is
responsible for the increased costs for decorative lighting poles/fixtures.

Remaining project costs are assumed by the City and/or County. Table 4 indicates the amount of
the various improvements, which the City is responsible for, that will be assessed to the adjacent
and benefitting properties, based on the above allocation of costs.
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Table 4: Distribution of Assessable Project/City Costs

Assessable Cost Total Project

Amount Percentage Cost

Street/Sidewalk $124,000 6% $2,175,000
Streetscapes $230,500 50% $461,000
Alley S0 0% $136,500
Street Lighting S0 0% $150,000
Traffic Signal $0 0% $319,500
Storm Sewer SO 0% $836,000
Sanitary Sewer $36,000 32% $112,000
Sewer Service $7,500 100% $7,500
Watermain $5,000 8% $60,000
Water Service $2,300 100% $2,300

Total: $405,300 10% $4,259,800

6.2 Allocation of Assessable Costs

The assessable costs, presented in Table 4, will be distributed against the benefited properties in

accordance with the City’s Special Assessment Policy, as described in the following section.

Sanitary Sewer & Watermain: The assessable sanitary sewer and watermain costs are divided by

the number of assessable units (frontage) to determine the assessment rate. An assessment to

the property is equal to the assessment rate multiplied by the assessable unit (frontage) for the

property. The assessable unit is considered “frontage” and is determined by the following:

e Forrectangular interior lots, the “frontage” shall be equal to the dimension of the side

of the lot abutting the improvements.

e Forrectangular corner lots, the “frontage” shall be equal to the dimension of the

smaller of the two sides, whether the improvement is made on the street abutting the

short side of the lot, on the street abutting the long side of the lot, or both (i.e. the short

side of the lot is used to determine the frontage).

e An average width/dimension shall be assigned to irregularly-shaped lots to determine

the frontage.

e The assessable unit to be used for water and sewer services is an ‘each’ basis. Each

service installed to a property is considered a unit.

Street & Sidewalk: The assessable street and sidewalk costs are divided by the number of

assessable units (frontage) to determine the assessment rate. An assessment to the property is

equal to the assessment rate multiplied by the assessable unit (frontage) for the property. The

assessable unit is considered “frontage” and is determined by the following:

A
N
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e Forrectangular interior lots, the “frontage” shall be equal to the dimension of the side
of the lot abutting the improvements.

For rectangular corner lots, the “frontage” shall be equal to the dimension of the
smaller of the two sides, plus one-half the distance of the larger of the two sides.
Provided, however, that where the larger of the two sides exceeds 150 feet (residential)
200 feet (commercial), the excess over 150 feet (residential) 200 feet (commercial) shall
be considered frontage (i.e. no more than a 75-foot or 100-foot credit will be given to
the long side of a lot).

An average width/dimension shall be assigned to irregularly-shaped lots to determine
the frontage.

For lots greater than 150 feet (residential) and 200 feet (commercial) in depth, which
abut two parallel streets (or alley), the “frontage” for a surface improvement will be
calculated independently for each frontage.

Table 4 contains the estimated assessment rates and example/typical assessment based on the
cost distribution and allocation of assessable costs described in the preceding sections.

Table 5: Estimated Special Assessments

Assessment Assessment

Item Rate per Unit Unit
Street & Sidewalk $34.43| Front Foot
Streetscapes S$74.01| Front Foot
Sanitary Sewer $55.19( Front Foot
Sanitary Sewer Service $1,888.00 Each
Watermain $51.33| Front Foot
Water Service $2,343.00 Each

Table 6 below outlines typical assessments for various situations and locations within the
proposed project area.

Table 6: Typical Special Assessments

Assessment
Example Amount
Street/Sidewalk, Streetscapes & No Utilities - 50' Lot $5,422
Street/Sidewalk, Streetscapes & No Utilities- 100' Lot $10,844
Street/Sidewalk, Streetscapes & No Utilities - 200' Lot $21,688
Street/Sidewalk, Streetscapes, Sewer, & Water - 50'Lot $11,278
Street/Sidewalk, Streetscapes, Sewer, & Water- 100'Lot $18,326
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Appendix A — Exhibit Drawings
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Introduction

This report comprises the intersection control evaluation (ICE) results for the County State-Aid
Highway (CSAH) 22 (Washington Avenue) at Willow Street intersection in the City of Detroit Lakes,
Becker County, Minnesota (see Figure 1). The purpose of this evaluation was to analyze various
intersection control alternatives under existing and future conditions to identify a preferred
intersection control alternative. The following intersection control alternatives were considered

applicable:

* All-Way Stop Control

* Traffic Signal Control (existing)

* Left-Turn Lane Traffic Signal Control
* Enhanced Traffic Signal Control

* Roundabout Control

The traffic signal control alternative was defined as the existing control scheme with no changes or
improvements. The left-turn lane traffic signal control alternative was defined as the existing
permissive-only left-turn phasing system with the lane configuration adjusted to allow dedicated left-
turn lanes on the northbound, southbound, and eastbound approaches. The enhanced traffic signal
control alternative was defined as the combination of the left-turn lane traffic signal alternative with
flashing yellow arrow (FYA) capabilities and phasing updates on all approaches. The Minnesota
Department of Transportation (MnDOT) currently supports using flashing yellow left-turn arrows in
the majority of signal designs due to their ability to increase left-turn efficiency.

It should be noted that, though all-way stop and roundabout control are viable alternatives at this
location, the City has communicated their preference to retain signalization if the existing system
satisfies signal warrants. Thus, if the existing system meets any signal warrants, both the all-way stop
and roundabout control alternatives will be dropped from the analysis in favor of the signalized
alternatives.

Detailed warrants, operations, safety, and planning-level cost analyses were performed to determine a
preferred intersection control alternative. In addition to the above analyses, other factors considered
applicable to determining the long-term preferred intersection control included:

* Right-of-Way Considerations
¢ Pedestrian Considerations

* Transportation System Considerations
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Intersection Characteristics

Existing Conditions

The CSAH 22 at Willow Street intersection currently operates under signalized control. CSAH 22 is a
two-lane undivided roadway. CSAH 22 has a statutory speed limit of 30 mph (no posted speed limit).
Willow Street is a two-lane undivided roadway with a statutory speed limit of 30 mph (no posted speed
limit). The adjacent area is comprised of commercial businesses in all quadrants with a mix of
commercial and residential land uses nearby. Current intersection geometrics are listed below in Table

1 and shown in Figure 2.

Table 1. Existing Conditions

Approach Lane Configurations

Northbound CSAH 22 (Washington Avenue) One shared left-turn/thru lane, one right-turn lane

Southbound CSAH 22 (Washington Avenue) One shared left-turn/thru lane, one right-turn lane

Eastbound Willow Street One shared left-turn/thru/right-turn lane
Westbound Willow Street One shared left-turn/thru/right-turn lane
DRAFT Intersection Control Evaluation 3 SRF Consulting Group, Inc.
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Crash History

The most recent crash data available (from 2006 through 2015) were obtained from the MnDOT
Crash Mapping Analysis Tool (MnCMAT). When measuring crash data, the critical crash rate
determined by MnDOT is defined using the statewide average rate and the specific volume of the
subject intersection to determine a point at which a high crash rate is considered statistically significant.
If a crash rate exceeds the critical rate, it is highly recommended that action is taken to improve the
safety at that intersection. Nine total crashes were reported at the study intersection during the ten-year
analysis period. This results in a crash rate of 0.24 crashes per million entering vehicles, which is below
the statewide average of 0.54 and the critical value of 0.86 for similar intersections. The fatal and
serious injury crash rate for the intersection was 0.00 crashes per 100 million entering vehicles. This is
below the statewide average of 0.62 and the critical rate of 3.63 for similar intersections. A summary
of the crash data is shown below and in Table 2:

*  Crash Severity:
o 8 — Property Damage Only Crashes
o 1 —Possible Injury (Type C) Crash
*  Crash Type:
o 1—Rear End Crash
o 1 —Sideswipe Passing Crash
o 7 - Right-Angle Crashes

Table 2. Crash History Summary

Number Daily Total Crash Rate @ Fatal & Serious Injury Crash Rate @
Location of Entering
Crashes | Volume | Calculated | Average Critical Calculated Average Critical
CSAH 22
(Washington 9 10,150 | 0.24 0.54 0.86 0.00 0.62 3.63
Avenue) at
Willow Street

(1) Intersection crash rates are expressed in crashes per million entering vehicles.
(2) Intersection crash rates are expressed in crashes per 100 million entering vehicles.
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In addition to the crash data provided my MnCMAT, thirteen detailed crash reports from more recent
crashes were provided by the Detroit Lakes Police Department. It is unclear whether these reports
include every relevant crash at the intersection or which specific period these reports represent. Thus,
these reports were only used to further characterize intersection crash trends and were not used in
calculating actual crash metrics such as the crash rate. The results of these detailed crash reports are
shown below:

*  Crash Severity:

o 13 — Property Damage Only Crashes
*  Crash Type

o 7 —Rear End Crashes

o 1-Lost Control Crash

o 5 —Right-Angle Crashes

This data continues the trends established by the MnCMAT data of a high proportion of low-severity
crashes and right-angle crashes relative to the total crashes. This data also shows a higher proportion
of rear end crashes than the MnCMAT data. No specific safety concerns were identified from the
details within the reports.
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Future Conditions

Future lane configurations were developed to accommodate projected traffic volumes. For the all-way
stop control and traffic signal control alternatives, the lane configuration was assumed to match the
existing intersection layout. For the left-turn lane and enhanced traffic signal alternatives, dedicated
left-turn lanes were assumed on all approaches except the westbound approach. For the roundabout
control alternative, a single-lane roundabout was assumed. The proposed lane configurations are listed
in Table 3 and can be seen in Figure 3.

Table 3. Future Intersection Lane Configurations

Left-Turn Lane and
Enhanced Traffic
Signal Control

All-Way Stop, and

Traffic Signal Control e e

Approach

Northbound CSAH 22
(Washington Avenue)

One shared left-
turn/thru lane

One right-turn lane

One left-turn lane

One Shared
thru/right-turn lane

¢ One shared

left-turn/thru/
right-turn lane

Southbound CSAH 22
(Washington Avenue)

One shared left-
turn/thru lane

One right-turn lane

One left-turn lane

One Shared
thru/right-turn lane

¢ One shared

left-turn/thru/
right-turn lane

Eastbound Willow Street

One shared
left-turn/thru/
right-turn lane

One left-turn lane

One Shared
thru/right-turn lane

¢ One shared

left-turn/thru/
right-turn lane

Westbound Willow Street

One shared
left-turn/thru/
right-turn lane

One Shared left-
turn/thru/right-turn
lane

¢ One shared

left-turn/thru/
right-turn lane

In addition to the alternatives listed above, an alternative featuring dedicated right-turn and left-turn
lanes on both major approaches was considered. However, after completing the analysis for the left-
turn lane alternatives, it was determined that the addition of right-turn lanes would offer only a
marginal benefit to operations which were already well within acceptable ranges. Thus, the addition
of right-turn and left-turn lanes on the major approaches was not considered.

Originally, a dedicated left-turn lane and a shared thru/right-turn lane was assumed for the westbound
approach of both the left-turn traffic signal and enhanced traffic signal alternatives. However, due to
geometric constraints on the westbound approach, the proposed lane configuration was condensed
into a single shared left-turn/thru/right-turn lane. This change was analyzed from an operations
perspective and found to not have a significant negative impact on roadway operations under current
or forecasted conditions. Thus, a single-lane westbound approach was assumed for both alternatives.
This caused the enhanced traffic signal alternative to feature permissive-only left-turn phasing on the
eastbound and westbound approaches due to the lack of a dedicated left-turn lane for westbound
traffic. FYA could still be implemented on the minor approaches during permissive left-turn phasing.
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Traffic Volumes

Existing 13-hour approach volumes at the study intersection were collected in September 2019 by
SRF and are summarized in Figure 4. The existing turning movement counts are shown in the
Appendix.

Future traffic volumes were projected to 2040 using an assumed annual growth of 0.5% percent. The
projected volumes are summarized in Figure 5.
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Analysis of Alternatives

Warrants Analysis

A warrants analysis was performed for the traffic signal control alternative as outlined in the February
2018 Minnesota Manunal on Uniform Traffic Control Devices MnMUTCD). Analysis of signal warrants 1-3
was performed utilizing existing volumes. Signal warrants 4-9 were investigated and were determined
to not be applicable to the study.

The lane geometry and approach speeds assumed for the warrant analysis are shown in Table 4. The
existing lane configuration was assumed for the warrants analysis since the goal of the analysis was to
determine whether or not the current signal was justified.

Table 4. Warrants Analysis Assumptions

Approach Geometry Speed Limit
Northbound CSAH 22 (Washington Avenue) Two or more approach lanes 30 mph
Southbound CSAH 22 (Washington Avenue) Two or more approach lanes 30 mph
Eastbound Willow Street One approach lane 30 mph
Westbound Willow Street One approach lane 30 mph

For the analysis, right-turning vehicles on the minor approaches were included as these turns are not
given a dedicated lane and thus significantly impact the thru-movement on both minor approaches.

The 70 percent traffic volume factor was used for the warrants analysis, as proposed conditions met
the necessary criteria of the City of Detroit Lakes having a population less than 10,000. Table 5
provides a summary of the warrants analysis results, while the detailed volume-based warrants analysis
is included in the Appendix.

In addition to the signal warrants, Multiway Stop Applications Warrant Condition C (MWSA C) was
also evaluated as outlined in the MnMUTCD. The results of the MWSA warrants analysis are also
shown in Table 5.
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Table 5. Existing Warrants Analysis Summary

Existing Volumes 2040 Volumes
MnMUTCD Warrant ReH::i:sed Hours Warrant Hours Warrant

Met Met? Met Met?
MWSA C: Minimum Volumes 8 13 Yes 13 Yes
Warrant 1A: Minimum Vehicular Volume 8 3 No 7 No
ﬁ:gint 1B: Interruption of Continuous 8 0 No 0 No
Warrant 1C: Combination of Warrants 8 0] No 2 No
Warrant 2: Four-Hour Volume 4 4 Yes 8 Yes
Warrant 3B: Peak Hour Volume 1 0] No 3 Yes
Warrants 4-9 Not Applicable

The results of the warrants analysis indicate the intersection satisfies MnMUTCD Signal Warrant 2
with existing volumes and Signal Warrants 2 and 3B with 2040 volumes. The analysis also indicates
that the intersection satisfies MWSA warrants under both existing and 2040 conditions.

Analysis of non-signalized alternatives was not continued in this report after the conclusion that the
existing signal satisfies a signal warrant. This is due to the City’s stated support for the retention of
signalization contingent on a signal warrant being met. Thus, the remaining analysis within this report
focuses only on signalized control alternatives.

Operations Analysis

Operational analysis of the traffic signal control alternatives was performed using Synchro/SimTraffic.
SimTraffic is a microscopic simulation software program that interfaces with Synchro and is used in
this analysis.

The operations analysis identifies a Level of Service (LOS) which indicates how well an intersection is
operating based on delay per vehicle. Delay is calculated based on procedures outlined in the Highway
Capacity Manual (HCM). Intersections are given a ranking from LOS A to LOS F. LOS A indicates
the best traffic operation and LOS F indicates an intersection where demand exceeds capacity. LOS
A through LOS D are considered acceptable because the intersection would be operating under

capacity.

A summary of the operational analysis under existing and 2040 conditions can be seen in Table 6 and
Table 7, respectively. The detailed operational analysis results are shown in the Appendix.
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Table 6. Operations Analysis Results - Existing Conditions

AM Peak Hour PM Peak Hour

Alternative Analysis Tool Delay Delay

(sec/veh) LoS (sec/veh) LOS
Traffic Signal Control . :
(existing) SimTraffic 8/ 10 A/B 8/ 10 A/B
Left-Turn Lane Traffic Signal . :
Control SimTraffic 6/7 A/A 7/9 A/A
Enhanced Traffic Signal . .
Control SimTraffic 7/8 A/A 8/ 10 A/B

Note: Overall results are followed by the worst approach results.
Table 7. Operations Analysis Results - 2040 Conditions
AM Peak Hour PM Peak Hour

Alternative Analysis Tool Delay Delay

(sec/veh) LOS (sec/veh) LOS
Traffic Signal Control . )
(existing) SimTraffic 10/ 12 B/B 9/12 A/B
Left-Turn Lane Traffic Signal . :
Control SimTraffic 7/9 A/A 8/ 10 A/ B
Enhanced Traffic Signal . .
Control SimTraffic 7/8 A/A 8/ 10 A/B

Note: Overall results are followed by the worst approach results.

Operational analysis results of existing and 2040 conditions indicate that all signalized alternatives are
expected to perform with acceptable levels of service through 2040. Both the left-turn lane and
enhanced traffic signal alternatives are expected to offer slight operations benefits over the existing
system.

Safety Analysis

A safety analysis was performed to estimate the number of crashes per year for each traffic control
alternative under existing volumes for the study intersection. For the traffic signal control alternative,
the existing crash rate was assumed to remain. To analyze the crash rates for the left-turn lane and
enhanced traffic signal control alternatives, Crash Modification Factors (CMF) were taken from the
CMF Clearinghouse. The CMF Clearinghouse is a database sponsored by the Federal Highway
Administration and contains CMFs determined through research studies. These CMFs can be used to
estimate the impact that a road or intersection improvement will have on the expected crash rate for
that location. A summary of the projected crashes per intersection alternative is shown in Table 8.
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Table 8. Projected Crashes per Intersection Alternative

Average Daily . Projected
. Base Crash Projected
Alternative Traffic (ADT) Crash Modification Crash Crashes/Year
2019 | 2040 | Rate® Factor Rate® | 2019 2040
Tra_fﬂ(_: Signal Control NA 0.24 0.9 1.0
(existing)
Lgft—Turn Lane Traffic 10,150 | 11,300 0.24 @ 0.876 @ 0.21 0.8 0.9
Signal Control
Enhanced Traffic
)
Signal Control 0.935 0.22 0.8 0.9

(1) Per million entering vehicles (2006-2015 MnCMAT data).

(2) Assumed to match the current crash rate at the intersection.

(3) Using CMF ID 7998 “Install left-turn lane” from FHWA CMF Clearinghouse.

(4) Using CMF ID 7682 “Change from permissive only to flashing yellow arrow protected/permissive left turn” from FHWA CMF
Clearinghouse.

Due to the lack of any fatal or incapacitating injury crashes in the data, a fatal and serious injury crash
analysis was not conducted.

Based on the crash analysis, both the left-turn lane and enhanced traffic signal alternatives are expected
to reduce the crash rate at the intersection. It should be noted that the existing crash rate was not
identified as a major concern. Thus, both alternatives are expected to operate with acceptable safety.

Planning-Level Cost Analysis

Capital Costs

The existing traffic signal alternative carries the lowest cost as it does not involve any changes to the
roadway or the existing signal system. The left-turn lane traffic signal alternative would carry a higher
cost due to changes required to develop left-turn lanes on all approaches. Similarly, the enhanced
traffic signal alternative would incur the roadway costs of the left-turn alternative as well as the cost
for new signal hardware to accommodate FYA capabilities.

Operation and Maintenance Costs

Operations and maintenance cost for the three signal alternatives is expected to be roughly equal.

Right-of-Way Considerations

All three signal alternatives are not expected to require additional right-of-way despite the additional
left-turn lanes in the left-turn lane and enhanced traffic signal alternatives. This is due to the existing
width of all approaches being wide enough to accommodate the additional lanes.
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Pedestrian Considerations

The current intersection is equipped with pedestrian pushbuttons but not pedestrian signal indications.
If the signal system were to be replaced, a more robust pedestrian system would be incorporated into
the design to better match current pedestrian facility standards. This would result in increased
pedestrian safety.

Transportation System Considerations

Currently, the subject intersection is signalized. Thus, all alternatives are expected to be familiar forms
of traffic control to drivers in the area. Additionally, FYA operation is not expected to confuse drivers
due to the required mast arm signing that accompanies it and FYA operation being utilized in other
areas in the City.
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Conclusions

The following intersection control evaluation (ICE) conclusions and recommendations are provided
for the CSAH 22 (Washington Avenue) at Willow Street intersection in Detroit Lakes, Becker County,
Minnesota:

Warrants Analysis
The results of the warrant analyses indicate that the intersection satisfies Signal Warrant 2 with
existing volumes and Signal Warrants 2 and 3B with 2040 volumes.

Operations Analysis

Operational analysis results of existing and 2040 volumes indicate that all three traffic signal
alternatives are expected to perform with acceptable levels of service with proposed lane
configurations.

Safety Analysis

Both the addition of left-turn lanes and the switch to FYA protected-permissive phasing are
expected to decrease the crash rate at the intersection. While the existing crash rate is not a
significant issue, a crash rate reduction is always preferred.

The high frequency of right-angle and rear end crashes within the crash data is typical of a
signalized intersection. However, the crash and fatal and serious injury crash rates are both below
statewide average thresholds.

Planning-Level Cost Analysis

The existing traffic signal alternative is expected to have the lowest cost while the enhanced traffic
signal alternative is expected to have the highest due to the additional hardware and roadway
changes needed.

Right-of-Way Considerations
None of the alternatives are expected to require additional right-of-way.

Pedestrian Considerations

Pedestrian accommodations within the existing signal system do not meet current standards. Thus,
the reconstruction of the signal system within the enhanced traffic signal alternative would include
additions to the pedestrian facilities which would improve pedestrian safety.

Transportation System Considerations

It is expected that drivers will be familiar with all forms of signalized control due to the existing
signalized control of the intersection. FY'A, while potentially unfamiliar to some drivers, should
not confuse drivers due to mast arm signing and FYA utilization in other areas in the City.
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Recommended Intersection Control

A decision matrix was developed to help evaluate the key factors and is presented in Table 9.

Enhanced traffic signal control is recommended for the subject intersection. All three signal
alternatives are expected to operate with acceptable operations and safety. However, the existing signal
system is older and approaching the end of its useful life. Under the enhanced traffic signal control
alternative, a new signal system could be implemented with numerous improvements including better
pedestrian facilities, FY A capabilities, and updated phasing.

The enhanced traffic signal alternative also provides more flexibility with how the signal could be
operated. The signal could still be run with permissive-only left turns, and easily shifted to permissive-
protected or protected-only phasing on the mainline approaches by time-of-day as the City sees fit.
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Table 9. Alternative Decision Matrix

CSAH 22 (Washington Avenue) at Willow Street

a Recommended
Factor Eg?:n":;eg;,ﬁ:'c Alternative(s)
Based on Factor
Edisti All
Warrant x{;iténg « Signal warrants « Signal warrants « Signal warrants Alternatives
Analysis 2040 met met met
All
: Existing Alternatives
O;z\eratlo_nal and * Acceptable LOS * Acceptable LOS * Acceptable LOS
nalysis
2040
X ¢ Low existing  Slightly lower  Slightly lower -
Pro(s): h rat h rat h rat
crash rate crash rate crash rate E Traffic Signal
Control
Safety Analysis
* No potential for
Con(s): dedicated * NA e NA
left-turn phasing
e L e Capital -
Pro(s): Iggtlﬁatfcgzt cost than * NA
P enhanced signal
Planning-Level
Cost Analysis
* Higher capital _— .
Con(s): * N/A cost than Higher capital
o ) cost
existing signal
All
* No additional * No additional * No additional Alternatives
Pro(s): right-of-way right-of-way right-of-way
required required required
Right-of-Way
Considerations
Con(s): « N/A * N/A * N/A
E Traffic Signal
* Improved Control
Pro(s): * N/A * N/A pedestrian
facilities
Pedestrian
Considerations
¢ Substandard * Substandard
Con(s): pedestrian pedestrian * N/A
facilities facilities
All
X ¢ Familiar form of e Familiar form of e Familiar form of Alternatives
Pro(s): ) ) )
) traffic control traffic control traffic control
Transportation
System
Considerations
Con(s): « N/A * N/A * N/A
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Year 2019 Intersection Turning Movement Data



Willow St / SRF Consulting Group Count Date: 10/8/2019
Washington Ave Turning Movement Count
Willow St Willow St Washington Ave Washington Ave 15 min | 15 min

Start EB WB NB SB Veh. Ped %
Time L T R | Ped L T R | Ped L T R | Ped T R  Ped | Total | Total | Trucks
600 3 10 - - 1 3 - 1 - 1 6 - - 3 - - 27 1 7%
615 2 12 - - 2 10 1 - - 9 4 - - 2 2 1 44 1 -
630 4 15 - - 3 8 1 - 2 1 13 - - 4 3 1 64 1 2%
645 11 18 - - 4 16 2 - 2 19 6 - 3 6 5 - 92 - 2%
700 1 21 2 - 4 16 1 - 2 1 7 - - 6 8 - 89 - 1%
715 4 28 2 - 5 18 5 1 - 10 13 - 4 13 2 1 104 2 4%
730 14 44 9 1 5 33 3 - 7 29 17 - 3 10 7 1 181 2 2%
745 18 78 12 - 3 66 7 - 8 26 27 - 6 29 14 2 294 2 3%
800 21 57 7 - 9 49 7 1 4 29 12 - 4 36 9 - 244 1 4%
815 10 35 8 - 6 36 6 - 3 23 13 - 2 19 14 - 175 - 2%
830 8 21 3 - 9 17 5 1 2 29 12 1 28 10 - 145 1 3%
845 12 22 4 1 5 22 11 2 2 30 13 - 3 14 7 - 145 3 3%
900 3 23 8 - 4 18 7 - 3 19 15 - 5 15 12 - 132 - 5%
915 7 18 9 - 10 23 5 2 9 24 12 2 3 21 7 1 148 5 2%
930 8 12 6 - 5 13 9 - 4 31 10 1 4 27 3 - 132 1 3%
945 13 28 2 1 12 18 8 1 2 33 9 - 4 28 9 2 166 4 3%
1000 10 12 2 1 18 10 - 5 31 9 1 - 22 9 1 139 2 3%
1015 11 20 12 - 10 20 8 1 5 24 1 - 3 25 1 1 160 2 2%
1030 10 16 6 - 15 19 5 - 4 22 13 - 4 27 7 - 148 - 5%
1045 15 19 6 2 9 19 12 - 6 38 13 - 2 24 6 - 169 2 2%
1100 8 21 1 2 12 26 6 2 2 29 22 - 8 23 7 1 175 5 4%
1115 9 29 2 - 8 32 9 - 3 28 14 - 6 26 12 - 178 - 4%
1130 9 21 6 - 15 40 5 - 6 34 22 - 3 27 12 200 - 2%
1145 6 24 6 - 18 30 6 - 5 31 15 - 5 33 9 - 188 - 1%
1200 14 25 7 = 18 28 12 1 6 38 23 = 5 39 12 = 222 1 2%
1215 17 32 8 3 14 37 6 - 9 34 10 1 7 34 10 2 218 6 2%
1230 10 16 7 1 17 32 4 4 7 41 13 - 3 27 6 - 183 5 3%
1245 11 30 9 - 11 19 8 - 1 45 18 - 7 37 12 1 208 1 3%
1300 9 26 8 13 23 9 - 10 36 14 1 5 27 9 1 189 2 1%
1315 16 18 5 - 8 25 8 1 9 38 10 - 2 36 14 3 189 4 1%
1330 1 20 6 - 13 33 6 4 5 27 20 1 2 16 16 2 175 7 1%
1345 10 22 9 - 15 26 7 - 12 35 5 1 - 22 12 - 175 1 3%
1400 9 25 4 - 14 19 7 - 6 35 8 - 2 28 1 1 168 1 4%
1415 9 23 6 - 6 20 6 1 2 43 14 - 6 24 14 - 173 1 2%
1430 10 17 3 1 12 22 5 1 3 45 15 - 4 29 10 2 175 4 2%
1445 1 20 3 - 14 31 8 1 6 28 6 - 4 27 11 1 169 2 1%
1500 10 25 3 - 21 40 6 1 5 33 22 - 3 35 12 - 215 1 5%
1515 10 41 12 - 15 45 7 - 4 30 20 - 1 44 12 - 241 - 4%
1530 11 33 17 1 19 42 10 1 8 43 15 - 6 37 16 2 257 4 2%
1545 10 36 7 6 16 57 10 - 7 32 16 6 4 29 11 - 235 12 2%
1600 2 31 7 17 53 7 : 10 34 13 : 5 33 10 : 222 : 1%
1615 8 26 5 - 10 35 8 - 15 34 17 - 6 37 12 - 213 - 3%
1630 7 31 2 - 16 43 6 - 2 36 25 - 6 46 21 - 241 - 1%
1645 10 26 3 - 13 39 3 1 3 34 10 - 5 41 17 1 204 2 -
1700 12 33 4 - 14 35 6 3 4 37 12 - 4 33 16 - 210 3 -
1715 1 27 6 - 13 41 10 1 6 29 14 - 8 40 25 - 230 1 1%
1730 5 38 1 - 17 41 4 - 1 18 16 - 1 32 18 - 192 - -
1745 5 26 3 - 12 29 2 - 1 30 9 - 4 39 17 1 177 1 -
1800 7 21 4 - 12 37 2 - 7 23 8 1 1 21 9 1 152 2 -
1815 6 20 - - 13 16 2 - 2 22 15 2 1 27 6 - 130 2 -
1830 3 27 2 1 10 28 3 1 3 28 19 - 24 10 1 157 3 1%
1845 11 30 2 - 11 26 4 - - 16 18 - 2 21 5 - 146 - -
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Willow St / SRF Consulting Group Count Date: 10/8/2019

Washington Ave Turning Movement Count
Willow St Willow St Washington Ave Washington Ave 15 min 15 min

Start EB wB NB SB Veh. Ped %
Time L | T | R | Ped L | T | R | Ped L | T | R | Ped L | T | R | Ped | Total Total | Trucks

Peak1 0000 to 1000
730 14 44 9 1 5 33 3 - 7 29 17 - 3 10 7 1 181 2 2%
745 18 78 12 - 3 66 7 - 8 26 27 - 6 29 14 2 294 - 3%
800 21 57 7 - 9 49 7 1 4 29 12 - 4 36 9 - 244 1 4%
815 10 35 8 - 6 36 6 - 3 23 13 - 2 19 14 - 175 - 2%
Total 63 214 36 1 23] 184 23 1 22 107 69 - 15 94 44 3 894 3 3%
PHF 075] 069 075 0.64] 070 0.82 0.69] 092 0.64 0.63] 065 079 0.76

Trucks - 3% 3% - - 4% - - - 4% 1% - 7% - 7% - 3%

Peak2 1000 to 1400
1200 14 25 7 - 18 28 12 1 6 38 23 - - 39 12 - 222 1 2%
1215 17 32 8 3 14 37 6 - 9 34 10 1 7 34 10 2 218 5 2%
1230 10 16 7 1 17 32 4 4 7 41 13 - 3 27 6 - 183 4 3%
1245 11 30 9 - 11 19 8 - 1 45 18 7 37 12 1 208 1 3%
Total 52 103 31 4 60 116 30 5 23| 158 64 1 17 137 40 3 831 11 2%
PHF 076 | 080 0.86 0.83] 078 0.63 0.64| 088 0.70 0.61] 088 0.83 0.94

Trucks - 4% 3% - - I% - - 9% - 2% - 12% 1% - - 2%

Peak3 1400 to 2400
1515 10 41 12 - 15 45 7 - 4 30 20 - 1 44 12 - 241 - 4%
1530 1 33 17 1 19 42 10 1 8 43 15 - 6 37 16 2 257 4 2%
1545 10 36 7 6 16 57 10 - 7 32 16 6 4 29 11 - 235 12 2%
1600 2 31 7 - 17 53 7 - 10 34 13 - 5 33 10 - 222 - 1%
Total 33 141 43 7 67 197 34 1 29 [ 139 64 6 16 143 49 2 955 16 2%
PHF 075] 086 0.63 0.88] 086 0.85 073] 081 0.80 067 081 077 0.93

Trucks - 2% 2% - - 5% 6% - 3% - - S| 13% . 1% 2% - 2%
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2006-2015 Crash Data and Rate Comparison



Intersection Safety Screening

Intersection: CSAH 22 (Washington Avenue) at Willow Street

HE S
SHNESO,,

L
Crash Data, 2006-2015. %gg*}

Fatal 0 Entering Volume 10,150
Incapacitating Injury 0 Traffic Control Signals
Non-incapacitating Injury 0 Environment Suburban
Possible Injury 1 Speed Limit 30 mph
Property Damage 8
Total Crashes 9

Annual crash cost = 514,380

Statewide Comparison Signals: low volume, low speed
Observed 0.24 Observed 0.00
Statewide Average 0.54 Statewide Average 0.62
Critical Rate 0.86 Critical Rate 3.63
Critical Index 0.28 Critical Index 0.00

The observed crash rate is the number of crashes per million entering vehicles (MEV). The critical
rate is a statistical comparison based on similar intersections statewide. An observed crash rate
greater than the critical rate indicates that the intersection operates outside the expected, normal
range. The critical index reports the magnitude of this difference.

The observed total crash rate for this period is 0.24 per MEV; this is 72% below the critical rate.
Based on similar statewide intersections, an additional 23 crashes over the ten years would

indicate this intersection operaters outside the normal range.

The observed fatal and serious injury crash rate for this period is 0.00 per 100 MEV; this is 100%
below the critical rate. The intersection operates within the normal range.

Developed by MnDOT Office of Traffic, Safety Technology. May 2014.



2019 Warrants Analysis



WARRANTS ANALYSIS Existing Year 2019
k CSAH 22 (Washington Avenue) at Willow Street
Consulting Group, Inc.  Intersection Control Evaluation
City of Detroit Lakes, Becker County
= s Location:  City of Detroit Lakes, Becker County Speed (mph) Lanes Approach
= = Date: 10/21/2019 30 2 ormore |Major Approach 1:  Northbound CSAH 22
S £ [|Analysis Prepared By:  Kevin Olm 30 2 ormore |Major Approach 3:  Southbound CSAH 22
é ,§ Population Less than 10,000: Yes 30 1 Minor Approach 2:  Eastbound Willow Street
m = |Seventy Percent Factor Used: Yes 30 1 Minor Approach 4:  Westbound Willow Street
Major Major | Total | Warrant Met Minor Minor Largest | Warrant Met Met Same Hours Combination | MWSA (C)
o Hour | Approach 1|Approach 3| 1+3| 420 | 630 | Approach2 | Approach 4 | Minor App.| 105 53 | Condition A | ConditionB| A B 210 140
-~ I6-7 AM 73 28 101 75 51 75 X
2 7-8 AM 157 102 259 243 166 243 X X X X
g 8-9 AM 172 147 319 208 182 208 X X X X
S 9-10 AM 171 138 309 137 132 137 X X X X
< 10-11 AM 181 140 321 139 156 156 X X X X
{7 11-12 AM 211 171 382 152 207 207 X X X X X
§ 12-1 PM 245 194 439 | X 186 207 207 X X X X X X
< 1-2 PM 221 161 382 160 186 186 X X X X X
= 2-3 PM 211 170 381 140 164 164 X X X X X
X 3-4 PM 235 210 445 | X 215 288 288 X X X X X X
2, 4-5 PM 233 239 472 | X 158 250 250 X X X X X X
he 5-6 PM 177 237 414 171 224 224 X X X X X
< I6-7 PM 161 127 288 133 164 164 X X X X
"2 7-8 PM 114 126 240 106 103 106 X X X X
£ [8-9 Pm 67 85 152 67 71 71 X
‘;‘ 9-10 PM 51 42 93 40 52 52
10- 11 PM 0 0 0 0 0 0
3 0 7 0 13
Warrant and Description Hours Met Hours Required Met/Not Met
MWSA (C): Multiway Stop Applications Condition C 13 8 Met - Multiway Stop Applications
"g' E Warrant 1A:  Minimum Vehicular Volume 3 8 Not Met
E E Warrant 1B:  Interruption of Continuous Traffic 0 8 Not Met
=3 Warrant 1C: Combination of Warrants 0 8 Not Met
Warrant 2:  Four-Hour Vehicular Volume 4 4 Met - Warrant 2 Satisfied
Warrant 3B: Peak Hour 0 1 Not Met
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Consulting Group, Inc.

WARRANTS ANALYSIS

Existing Year 2019

City of Detroit Lakes, Becker County

CSAH 22 (Washington Avenue) at Willow Street
Intersection Control Evaluation

Warrants Analysis: Warrant 2
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Notes:

1. 80 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET APPROACH WITH TWO OR MORE LANES AND 60 VPH APPLIES AS
THE LOWER THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.
2. INTERSECTION IS EITHER (1) WITHIN A COMMUNITY LESS THAN 10,000 POPULATION OR (2) HAS SPEEDS ABOVE 40 MPH ON MAJOR STREET.



WARRANTS ANALYSIS Existing Year 2019
k CSAH 22 (Washington Avenue) at Willow Street

Consulting Group, Inc. Intersection Control Evaluation
City of Detroit Lakes, Becker County

WARRANT 3 - PEAK HOUR
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MAJOR STREET -- TOTAL OF BOTH APPROACHES -- VPH
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Notes: 1. 100 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET APPROACH WITH TWO OR MORE LANES AND 75 VPH APPLIES AS

THE LOWER THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.
2. INTERSECTION IS EITHER (1) WITHIN A COMMUNITY LESS THAN 10,000 POPULATION OR (2) HAS SPEEDS ABOVE 40 MPH ON MAJOR STREET.



2040 Warrants Analysis



WARRANTS ANALYSIS Forecast Year 2040
k CSAH 22 (Washington Avenue) at Willow Street
Consulting Group, Inc.  Intersection Control Evaluation
City of Detroit Lakes, Becker County
= s Location:  City of Detroit Lakes, Becker County Speed (mph) Lanes Approach
= = Date: 10/22/2019 30 2 ormore |Major Approach 1:  Northbound CSAH 22
S £ [|Analysis Prepared By:  Kevin Olm 30 2 ormore |Major Approach 3:  Southbound CSAH 22
é ,§ Population Less than 10,000: Yes 30 1 Minor Approach 2:  Eastbound Willow Street
m = |Seventy Percent Factor Used: Yes 30 1 Minor Approach 4:  Westbound Willow Street
Major Major | Total | Warrant Met Minor Minor Largest | Warrant Met Met Same Hours Combination | MWSA (C)
o Hour | Approach 1|Approach 3| 1+3| 420 | 630 | Approach2 | Approach 4 | Minor App.| 105 53 | Condition A | ConditionB| A B 210 140
; I6-7 AM 82 31 113 83 57 83 X X
= 7-8 AM 235 180 415 360 265 360 X X X X X
- 8-9 AM 192 163 355 230 203 230 X X X X X
- 9-10 AM 191 153 344 152 148 152 X X X X X
ff 10-11 AM 202 156 358 154 174 174 X X X X X
@ 11-12 AM 236 190 426 | X 168 231 231 X X X X X X
= 12-1 PM 274 216 490 | X 206 231 231 X X X X X X
g 1-2 PM 247 179 426 | X 177 208 208 X X X X X X
= 2-3 PM 236 189 425 X 155 183 183 X X X X X X
»n 3-4 PM 263 233 4% [ X 238 322 322 X X X X X X
@ |4-5 PM 270 240 510 | X 255 340 340 X X X X X X X
‘_g 5-6 PM 198 263 461 X 189 250 250 X X X X X X
< I6-7 PM 180 141 321 147 183 183 X X X X
-g 7-8 PM 127 140 267 117 115 117 X X X X
g 8-9 PM 75 94 169 74 79 79 X X
g 9-10 PM 57 47 104 44 58 58 X
10-11PM 0 0 0 0 0 0
7 0 11 1 13
Warrant and Description Hours Met Hours Required Met/Not Met
MWSA (C): Multiway Stop Applications Condition C 13 8 Met - Multiway Stop Applications
"g' E Warrant 1A:  Minimum Vehicular Volume 7 8 Not Met
E E Warrant 1B:  Interruption of Continuous Traffic 0 8 Not Met
=3 Warrant 1C: Combination of Warrants 1 8 Not Met
Warrant 2:  Four-Hour Vehicular Volume 7 4 Met - Warrant 2 Satisfied
Warrant 3B: Peak Hour 3 1 Met - Warrant 3B Satisfied




WARRANTS ANALYSIS Forecast Year 2040
k CSAH 22 (Washington Avenue) at Willow Street

Consulting Group, Inc. Intersection Control Evaluation
City of Detroit Lakes, Becker County

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME
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MAJOR STREET -- TOTAL OF BOTH APPROACHES -- VPH
Number of Hours Satisfying Requirements: | 7 |
Notes: 1. 80 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET APPROACH WITH TWO OR MORE LANES AND 60 VPH APPLIES AS

THE LOWER THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.
2. INTERSECTION IS EITHER (1) WITHIN A COMMUNITY LESS THAN 10,000 POPULATION OR (2) HAS SPEEDS ABOVE 40 MPH ON MAJOR STREET.



WARRANTS ANALYSIS Forecast Year 2040
k CSAH 22 (Washington Avenue) at Willow Street

Consulting Group, Inc. Intersection Control Evaluation
City of Detroit Lakes, Becker County
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Notes: 1. 100 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET APPROACH WITH TWO OR MORE LANES AND 75 VPH APPLIES AS

THE LOWER THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.
2. INTERSECTION IS EITHER (1) WITHIN A COMMUNITY LESS THAN 10,000 POPULATION OR (2) HAS SPEEDS ABOVE 40 MPH ON MAJOR STREET.



2019 Detailed Operations Analysis
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