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1.0 Study Process

1.1 Study Purpose and Approach

The 84th Street corridor between France Avenue and Penn Avenue has been
identified for upcoming pavement maintenance. The segment from France
Avenue to Xerxes Avenue is tentatively planned for reconstruction and the
segment from Xerxes Avenue to Penn Avenue is tentatively planned for an
overlay in the next few years. The purpose of this study is to evaluate the existing
and future operations of the corridor to determine whether the existing striping
configuration as a four-lane undivided roadway or intersection traffic control
needs modifications to meet current and future needs.

The study focuses on two main components: intersection traffic control options
for the Xerxes Avenue intersection and roadway options for the 84th Street
corridor between France Avenue and Penn Avenue. In addition, City staff is
working with the School District to address existing site circulation issues at
Washburn Elementary School that are currently impacting the safety and
operations of 84th Street. At this time, concepts have been developed and
discussions are taking place to determine what concept, if any, could be
implemented by the School District. These concepts are discussed later in the
report.

1.2 Public Involvement

Public and agency participation are critical to developing a preliminary design
that balances the needs of various stakeholders, each of which may view the
roadway from a different perspective. An open and fair process was used to
ensure that we build credibility with the residents and school representatives. The
study process included a comprehensive public involvement program, including
stakeholders group meetings, a neighborhood open house, City Council study
sessions and a City Council public hearing. It was also important to keep the
residents well informed with updated study information posted on the City’s
website.

The public involvement components for the study are described below:

Stakeholders Group Meetings

The stakeholders group played an important role in the study. Their
responsibilities were to identify study issues and provide feedback on corridor
and school-related improvements. Members of the stakeholders group included:

e Bloomington Public School District #271 Representatives
e Washburn Elementary School

o Northwestern Health Sciences University
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e City of Bloomington Police
e City of Bloomington Fire

e City of Bloomington Engineering

There was a kick-off meeting for the stakeholders group at the front end of the
study process to obtain feedback on corridor, intersection and school/university-
related issues and concerns. Additional meetings were held with District and
Washburn Elementary representatives to discuss possible options to improve
drop-off/pick-up and pedestrian crossing issues.

Neighborhood Open Houses

A neighborhood open house was strategically integrated into our study process to
solicit input from the public on study corridor issues, needs, corridor options and
impacts.

Presentation materials included:

e Corridor Issues Map
e Corridor/Intersection Options (3)

e School Drop-Off/Pick-Up Options (4)

Summary comments received at the open house and via the website are included
in Appendix A.

Meeting Schedule

The public involvement components, including the participation of the
stakeholders group and open houses are listed below:

o Stakeholders Group Kick-Off Meeting — December 13, 2011
o Stakeholders Group Meeting #2 — January 20, 2012

e Bloomington City Council Study Session — February 27, 2012
o Neighborhood Open House — April 10, 2012

e Stakeholder Group Meeting #3 — May 11, 2012

e Bloomington City Council Study Session — May 21, 2012

e Bloomington City Council Public Hearing — June 25, 2012

Project Website

A link on the City’s website was available to post study information at key points
in the process. This provided residents and stakeholders with up-to-date study
information, while offering another option to stay connected throughout the study
process.
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2.0 Current Transportation Problems & Issues

2.1 Data Collection Plan

SRF’s data collection efforts focused on gathering and organizing a variety of
information related to the study corridor, which is summarized below:

Daily Traffic Volumes

Existing daily traffic volumes were provided by City staff to evaluate segment
capacity needs for vehicles along the corridor.

Peak Hour Turning Movement Counts

Peak hour turning movement counts at three major and three minor intersections
were provided by City staff and collected by SRF to evaluate the current level of
service, delays and queues. Three representative minor intersections were
selected and used to determine side-street delays currently experienced by
motorists wanting to enter the 84th Street corridor.

Corridor and Intersection Data

A variety of information such as existing roadway widths, segment and
intersection geometrics, sidewalk/trail facilities, routes and connections, on-street
parking, transit routes and stops, adjacent development along the corridor,
existing right-of-way widths, speed limits, and overhead utilities was collected to
complete a thorough analysis of existing conditions.

Crash Data

Segment and intersection crash data was obtained from Mn/DOT’s database for
the most current three-year period (2008 to 2010) to identify any safety concerns
along the corridor and at key intersections.

Future Daily Traffic Forecasts

Future daily traffic forecasts from the City’s updated Transportation Plan were

used to evaluate segment capacity needs in year 2030. In addition, this data was
used to project 2030 intersection volumes, to be used in the operations analysis
for future conditions.

Speed Data

The study corridor of 84th Street is currently posted at 30 mph. Speed data
collected in 2011 indicates a 85th percentile speed of 37 mph. The Bloomington
police department acknowledges high speeds along the corridor and regularly
provides the necessary speed enforcement.
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The City’s Alternative Transportation Plan

The City’s Alternative Transportation Plan (ATP) includes important information
that identifies existing and proposed trails, pedestrian-ways and on-road
bikeways that collectively form the backbone of an integrated city-wide
transportation system. The 84th Street corridor is not identified as an on-road
bikeway in the ATP. However, it does identify Xerxes Avenue as a proposed on-
road bikeway north and south of 84th Street.

2.2 Evaluation & Findings

Currently, the segment of 84th Street between France Avenue and Penn Avenue
is a four-lane undivided roadway with sidewalk on both sides of the corridor. It
has a 44-foot roadway width and speed limit of 30 mph. A majority of the
roadway restricts parking on both sides, with some areas limited to morning and
afternoon commuter peak period restrictions.

The intersection of 84th Street/Xerxes Avenue is a T-intersection currently
controlled by an old span wire traffic signal that has reached the end of its service
life and is due for replacement. In addition to the age of the traffic signal, steep
grades west of the intersection create sight distance issues for motorists waiting
on the south approach of Xerxes Avenue to enter 84th Street.
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The 84th Street corridor between France Avenue and Penn Avenue experiences
heavy directional (unbalanced) traffic volumes during the p.m. peak period.
During the a.m. peak period, the westbound and eastbound traffic volumes are
similar in magnitude. However, during the p.m. peak hour, the eastbound traffic
volume is significantly larger than the westbound volume. This unbalanced
traffic flow is due to additional vehicles that use this corridor during the p.m.
peak period because of congested parallel routes in the area.

Traffic Volume Profile
84th Street - West of Xerxes Avenue
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Based on the data collected for the 84th Street corridor, a comprehensive
evaluation of current transportation problems and issues along the corridor was
conducted. The results of the data collection task and the analysis of existing
conditions are summarized below and in Appendix B, Figure 1.

Segment Capacity Analysis

Congestion on the roadway system is known to exist when the ratio of traffic
volume to roadway capacity (v/c ratio) approaches or exceeds 1.0. The volume to
capacity ratio provides a measure of congestion along a segment of roadway and
can help determine the number of lanes necessary to accommodate existing and
future traffic volumes. As a planning-level exercise, average daily traffic capacity
ranges for different facility types were used to determine the roadway design
options that can be considered for the 84th Street corridor. As listed below, these
volume ranges are based on guidance from the Highway Capacity Manual,
discussion with the Metropolitan Council and professional engineering judgment.

e Two-lane undivided urban — 8,000 to 10,000 vehicles per day
e  Three-lane urban — 14,000 to 17,000 vehicles per day
e Four-lane undivided urban — 18,000 to 22,000 vehicles per day

Based on the current traffic volumes ranging from 6,000 to 7,000 vehicles per
day, the existing four-lane section of 84th Street provides the necessary capacity
for acceptable operations. Based on the future 2030 traffic forecasts ranging from
8,000 to 11,000 vehicles per day, there is the opportunity to reduce the capacity
of the roadway to be in line with the future traffic it serves, allowing the space to
accommodate other modes with a more complete streets approach. Since this is a
planning-level exercise and does not provide a basis for determining the need for
specific intersection geometrics, an operations analysis at the key intersections
was conducted to determine if other proposed sections can handle future peak
hour volumes. Results of this analysis are summarized in the Roadway and
Intersection Layout Options section of the report.

Existing Intersection Operations Analysis

To determine how traffic is currently operating along the corridor, an operations
analysis was conducted for the study intersections. All signalized intersections
were analyzed using the Synchro/SimTraffic software. The unsignalized
intersections were analyzed using the Highway Capacity Software. Capacity
analysis results identify a Level of Service (LOS), which indicates the quality of
traffic flow through an intersection. Intersections are given a ranking from LOS
A through LOS F. LOS A indicates the best traffic operation, with vehicles
experiencing minimal delays. LOS F indicates an intersection where demand
exceeds capacity, or a breakdown of traffic flow. LOS A through D are generally
considered acceptable by drivers. LOS E indicates that an intersection is
operating at, or very near its capacity and vehicles experience substantial delays.

The traffic operations at an unsignalized intersection with side-street stop control
considers the overall intersection level of service that takes into account the total
entering volume and the capability of the intersection to accommodate these
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volumes. It also considers the level of service on the side-street approach. Since
the mainline does not have to stop at a side-street stop controlled intersection, the
majority of intersection delay can be attributed to the side-street approaches. It is
typical of intersections with higher mainline traffic volumes to experience high
levels of delay on the side-street approaches (poor levels of service), but an
acceptable overall intersection level of service during the peak hour periods.
However, as the side-street delay increases, motorists tend to accept smaller gaps
and/or take greater risks. These eventually could lead to safety problems.

As shown in Table 2.1, the results of the analysis indicate that all study
intersections currently operate at an acceptable overall level of service during the
a.m. and p.m. peak hours, with existing traffic controls and geometrics.

Table 2.1 Existing Conditions — Peak Hour Capacity Analysis
Level of Service Results

84th Street Intersection A.l\lilbz?ak Sld[t:j;;eet P'M|_|'0T,?ak Sldlgt-alset)r/eet
France Avenue D NA D NA
Xerxes Avenue B NA B NA
Washburn Avenue* A/B 11 seconds A/B 10 seconds
NHSU West Driveway* A/B 14 seconds A/C 21 seconds
Russell Avenue/NHSU East* AlC 21 seconds AIC 19 seconds
Penn Avenue A NA B NA

Note: * Indicates the intersection is a side-street stop controlled intersection. The overall level of
service is followed by the side-street approach level of service. Side-street delay is shown for the
worst side-street approach.

Safety Analysis

Mn/DOT’s Crash Mapping Analysis Tool (MNCMAT) was used to review the
most current three-year period (2008-2010) to identify safety concerns along the
corridor and at the study intersections. In order to determine the significance of
the reported crashes, the associated crash rate for the study intersections and
segments were also calculated. Crash rates are numerical values that compare one
particular intersection to intersections of similar characteristics. The results of the
safety analysis are summarized below.

84th Street Segment

During the most recent three-year period (2008-2010), only three crashes
occurred on 84th Street between France Avenue and Penn Avenue. This results
in a calculated segment crash rate of 0.45 crashes per million vehicle miles
(MVM), which is below Hennepin County’s average crash rate for similar type
roadways (1.85 crashes per MVM).
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84th Street and France Avenue Intersection

During the same three-year period (2008-2010), 11 crashes occurred at the
intersection of 84th Street/France Avenue. This results in a calculated
intersection crash rate of 0.38 crashes per million entering vehicles (MEV),
which is below Hennepin County’s average crash rate for similar type
intersections (0.45 crashes per MEV).

84th Street and Penn Avenue Intersection

During the same three-year period (2008-2010), eight crashes occurred at the
intersection of 84th Street/Penn Avenue. This results in a calculated intersection
crash rate of 0.46 crashes per million entering vehicles (MEV), which is above
Hennepin County’s average crash rate for similar type intersections (0.22 crashes
per MEV).

When an intersection is above the average crash rate for a similar intersection,
the critical crash rate can be computed to determine the significance of the
greater than average rate. For the intersection of 84th Street/Penn Avenue, the
calculated crash rate of 0.46 crashes per MEV is above the critical crash rate of
0.43 crashes per MEV, indicating that there is a statistically significant crash
issue at the intersection.

Further review of the types of crashes occurring at the intersection of 84th
Street/Penn Avenue was conducted. Recent crash data does not indicate any
specific trends, with a variety of crashes (rear end, sideswipe, left turn and right
angle) occurring at this intersection. In addition, improvements recommended in
this study will not impact the intersection at Penn Avenue. Since Penn Avenue is
a County Road, this intersection is under the jurisdiction of Hennepin County.
Therefore, the City should discuss this crash issue with the County to determine
if any improvements could be made to this intersection to improve its overall
safety.

Washburn Elementary School Issues

The Washburn Elementary School is located on the south side of the 84th Street
corridor, approximately 400 feet east of Xerxes Avenue. Currently, there are two
main issues that have been identified at the school. The first issue that needs to be
addressed is the safety of school-aged pedestrians crossing 84th Street, especially
from the northeast. Representatives from the school have indicated that it is
difficult to get students from the east to walk past the school entrance, to cross at
the signalized intersection of Xerxes Avenue.

The second issue involves the site circulation for parent drop-off and pick-up
operations, and its impact on traffic on 84th Street. The narrow throat of the
school driveway makes it difficult for vehicles to enter and exit at the same time.
Currently, vehicles queues back out of the school parking lot onto 84th Street,
during the morning arrival and afternoon pick-up periods. At times, vehicles
making a left-turn movement into the site were waiting in the through lane on
84th Street before entering.
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3.0 Roadway & Intersection Layout Options

3.1 84th Street/Xerxes Avenue Intersection

As previously mentioned, the intersection of 84th Street/Xerxes Avenue is a
T-intersection currently controlled by an old span wire traffic signal that has
reached the end of its usable life and is due for replacement. In addition to the
age of the traffic signal, steep grades west of the intersection create sight distance
issues for motorists waiting on the south approach of Xerxes Avenue. The
evaluation of the 84th Street corridor includes traffic control options for the
Xerxes Avenue intersection to determine the recommended intersection control.
Although the existing traffic signal does not meet warrants, traffic signal control
will still be one of the options considered.

Traffic control options considered at the 84th Street/Xerxes Avenue intersection
include:

Traffic Signal
All-Way Stop
Side-Street Stop
Roundabout

3.2 84th Street Corridor

Currently, the segment of 84th Street between France Avenue and Penn Avenue
is a four-lane undivided roadway with sidewalk on both sides of the corridor. It
has a 44-foot roadway width and speed limit of 30 mph. A majority of the
roadway restricts parking on both sides, with some areas limited to morning and
afternoon commuter peak period restrictions. The following corridor options
were considered:

e Four-Lane Roadway — this option maintains the existing roadway
width of 44 feet. It will be striped to include two 11-foot travel lanes in
each direction.
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e Three-Lane Roadway — this option maintains the existing roadway
width of 44 feet. It will be striped to include two 11-foot travel lanes, a
12-foot center left-turn lane and two five-foot shoulders. The existing
on-street parking (time restricted) will be eliminated.
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3.2 84th Street Corridor & Xerxes Avenue
Intersection

In order to determine how the combined 84th Street corridor and Xerxes Avenue
intersection options will accommodate current and future traffic volumes, an
operations analysis was conducted for the a.m. and p.m. peak hours for the
following combined options:

e Four-Lane with New Traffic Signal

e Four-Lane with All-Way Stop

e Four-Lane with Side-Street Stop

e Four-Lane with Multi-Lane Roundabout
e Three-Lane with New Traffic Signal

e Three-Lane with All-Way Stop

e Three-Lane with Side-Street Stop

e Three-Lane with Single-Lane Roundabout

Based on the operations analysis results (delays and queues), right-of-way
impacts, and/or cost estimate, the following combined options were eliminated
from further consideration:

e Four-Lane with Side-Street Stop

e Four-Lane with Multi-Lane Roundabout

e Three-Lane with All-Way Stop

e Three-Lane with Side-Street Stop

e Three-Lane with Single-Lane Roundabout

More detailed information can be found in Table 1 of Appendix B.

Based on the corridor evaluation and study findings, the stakeholders group
selected three roadway and intersection layout options, to move forward to the
neighborhood open house for public input. These options address the needs and
issues identified through the data collection and existing conditions evaluation,
while providing an improved transportation system that balances the multi-modal
needs of the facility.

e Option 1 - Four-Lane with New Traffic Signal
e Option 2 — Four-Lane with All-Way Stop
e Option 3 — Three-Lane with New Traffic Signal

84TH STREET AND XERXES AVENUE TRAFFIC STUDY 11
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The results of the operations analysis for future 2030 conditions have been
summarized in Table 3.1 (4-Lane Options) and Table 3.2 (3-Lane Option) for the
three options presented at the open house. As shown in Tables 3.1 and 3.2, the
results for the 84th Street/France Avenue and 84th Street/Penn Avenue
intersections have the same level of service since no physical changes are being
proposed as part of this study. For the 84th Street/Xerxes Avenue intersection,
the level of service results in parentheses (Table 3.1) represents the four-lane
option with all-way stop control. The remaining results for this intersection in
Tables 3.1 and 3.2 represent the four-lane and three-lane options with a new
traffic signal.

As shown below, the results of the analysis indicate that all study intersections
are expected to operate at an overall acceptable level of service during the a.m.
and p.m. peak hours. However, the operations analysis results of the three-lane
roadway option indicate that significant queues will develop (approximately
1,300 feet) at Xerxes Avenue on eastbound 84th Street during the p.m. peak
hour. Average and maximum queue lengths for key movements of the 3-lane

option are shown in Appendix A.

Table 3.1 2030 Conditions 4-Lane Options — Peak Hour Capacity Analysis

Level of Service Results

84th Street Intersection A.I\LI'.OEtraak Sidgélsatlgleet P"}A_I'OZ?ak Sidgélsatl;eet
France Avenue D NA D NA
Xerxes Avenue B (B) NA B (C) NA
Washburn Avenue ) A/B 12 seconds A/B 12 seconds
NHSU West Driveway ) AlC 17 seconds AIE 49 seconds
Russell Avenue/NHSU East* A/ID 28 seconds AJE 39 seconds
Penn Avenue B NA C NA

Note: @ Indicates the intersection is a side-street stop controlled intersection. The overall level of
service is followed by the side-street approach level of service.

@ The level of service results in parentheses represent the four-lane option with all-way stop control.

Table 3.2 2030 Conditions 3-Lane Option — Peak Hour Capacity Analysis

Level of Service Results

84th Street Intersection A.I\;I'.OI:?ak Sidgélsatl;eet P.I\|{I|.o|z?ak Sidgj;;eet
France Avenue D NA D NA
Xerxes Avenue B NA D NA
Washburn Avenue ) A/B 12 seconds AIC 15 seconds
NHSU West Driveway @ A/B 14 seconds A/D 31 seconds
Russell Avenue/NHSU East* AIC 19 seconds AJE 49 seconds
Penn Avenue B NA C NA

Note: @ Indicates the intersection is a side-street stop controlled intersection. The overall level of
service is followed by the side-street approach level of service.
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3.3 Washburn Elementary School Issues

As described earlier in the report, the two main issues associated with the
Washburn Elementary School are the safety of school-aged pedestrians crossing
84th Street and the poor site circulation that creates a queuing problem that
impacts 84th Street traffic. As previously mentioned, the on-site operations create
delays for motorists entering the school parking lot. Vehicles making a left- or
right-turn movement into the site are forced to wait in the through lanes on 84th
Street. This creates a safety problem with conflicts between vehicles traveling
along and those in a stopped condition on the 84th Street corridor.

In addition to the three roadway and intersection layout options, site
improvements to address the issues at the Washburn Elementary School were
developed. As summarized below, all options are expected to improve the flow
of traffic in and out of the school parking lot, reducing the potential for entering
queues to spill back onto 84th Street.

Option A

Option A widens the throat and adds a median to better direct inbound and
outbound traffic.

Option B

Option B has some similarities to Option A, such as widening the throat and
adding a median to better direct inbound and outbound traffic. However, this
option limits the outbound traffic to a right-turn movement. This will simplify the
intersection and reduce the potential for conflicts, but could result in the increase
of u-turn movements east of the school on 84th Street.
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Option C

Option C separates the conflicting inbound and outbound traffic movements.
This improvement will simplify the main parking lot driveway by relocating the
outbound traffic further east. However, it will impact the green space east of the
parking lot.

Option D

Option D is an expansion of Option A, as it widens the throat and adds a median
to better direct inbound and outbound traffic, and includes an exclusive
eastbound right-turn lane for traffic entering the site. This will provide additional
storage for motorists wanting to enter the school parking lot, while moving them
out of the through traffic lane.
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Other options were developed and considered to provide an ingress or egress to
the parking lot onto a street other than 84th Street. However, these options were
eliminated due to the increase in pedestrian conflicts that would be created within
the school site.

It is important to note that the School District and City staff is currently
discussing the four options and no decision has been made at this time. Although
these options are independent of this study, it would be cost effective if school
modifications were made during the 84th Street pavement maintenance projects.
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4.0 Neighborhood Open House

A neighborhood open house was scheduled during the study process to solicit
input from the public on study corridor/intersection issues, needs, options and
impacts. The open house took place on April 10, 2012 at Washburn Elementary
School. At the open house, residents were asked to rank the three selected
options and fill out comment sheets. In addition, an online survey was set-up on
the City’s website to collect responses from residents that were unable to attend
the open house. A summary of the open house comments received at the open
house and via the website are summarized below.

Table 4.1 Summary Results

Option No. Ranked #1 Ranked #2 Ranked #3
1 (4-lane with signal) 26 6 14
2 (4-lane with all-way 1 14 27
stop control)
3 (3-lane with signal) 23 9 12

o Fifty-four people (representing 48 residences) attended the open house.

e Of residents adjacent to 84th Street, 10 of 13 selected Option 3 as their
first choice. Assumes online comments.

e More detailed responses are shown in Appendix B.

Based on open house comments and results on the ranking exercise to identify
the highest ranked option, there was approximately 50/50 split between the four-
lane roadway with a new traffic signal and three-lane roadway with a new traffic
signal. Both of these options have similar cost estimates and produce acceptable
intersection levels of service under existing and 2030 conditions. However, the
operations analysis results of the three-lane roadway option indicate that
significant queues will develop (approximately 1,300 feet) on eastbound 84th
Street during the p.m. peak hour. See Appendix C, Table 1 for more detailed
analysis results.
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5.0 Consultant Recommendation

5.1 Stakeholders Group Discussions

Based on discussions with the project stakeholders, the three-lane with a new
traffic signal option was preferred for the corridor because it addresses the main
corridor issues:

o  Pedestrian safety
e Vehicle speeds

o Existing signal at Xerxes Avenue (needs replacement)

5.2 Selection of the Preferred Option

Based on resident feedback, stakeholder’s preferences, understanding of the
City’s goals and engineering judgment; SRF recommends the three-lane with a
new traffic signal option.
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This recommendation is based on the following:

Improves pedestrian, bicycle and vehicular safety without the
expansion of the existing curb-to-curb width (except at the school
entrance)

Provides a buffer between vehicles and pedestrians/bicyclists
Provides speed reduction and uniform flow

Supports adjacent land use and improved left-turn protection by
providing a center left-turn lane on a roadway with numerous
residential driveways

Supports neighborhood context and promotes safe and convenient
travel to and from the Washburn Elementary School

Supports the City’s functional classification system as a Major
Collector roadway

Low-cost implementation that does not preclude future modifications

In addition to the preferred option, we recommend the following:

A new crosswalk constructed near Thomas Avenue with pedestrian
amenities (Amy to provide detail)

An eastbound right-turn lane at the Washburn Elementary School
driveway, to maintain a free-flow through lane during the morning and
afternoon parent drop-off and pick-up times

The three-lane option would function as a “share the road” between
Xerxes Avenue and Washburn Avenue, since an on-road bikeway
north and south of 84th Street is proposed in the ATP
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6.0 City Council Recommendation

6.1 City Council —June 25, 2012

At the City Council Public Hearing on June 25, 2012, the Council approved
Option 3, providing a three-lane segment of 84th Street between France Avenue
and Penn Avenue with a new traffic signal at Xerxes Avenue and an enhanced
pedestrian crossing at 84th Street and Thomas Avenue. With the opportunity for
concerned residents to speak, the majority of the residents that spoke were in
favor of Option 3.
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Appendix A. 3-Lane Option Queuing Results
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Appendix B. Open House Summary Comments
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Appendix C. Study Figure & Table
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