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EXECUTIVE SUMMARY

Introduction

The following report presents the findings of a study evaluating current and future transportation conditions for all modes
of travel within the 10" Street study area, bordered by 17th Street to the north, 10th Street to south, Dunn Street to the
west, and the State Road 45/46 Bypass to the east. The Indiana University campus comprises the majority of the study
area. This study was funded as a collaborative effort by Indiana University, the City of Bloomington and the

Bloomington/Monroe County Metropolitan Planning Organization.

This study was developed with a context sensitive approach recognizing that the majority of the study area is comprised of
a university campus. All modes of transportation operate and experience times of congestion and delay within the study
area. Vehicles travelling though the study area (mostly City oriented), and vehicles travelling to and within the study area
(mostly University oriented) are competing for the same roadway capacity. On 10™ Street, Bloomington Transit buses,

University buses, bicycles, pedestrians and private vehicles all strive to use the same limited cross-section of public space.

The existing goals and policies of the community and University were used as a guideline to develop study goals. Public and
stakeholder input was used alongside the policy goals to develop alternatives for study. Given the multi-modal nature of
the study area, the alternatives were evaluated using criteria assembled to address issues across all modes. The study
process actively engaged stakeholders to gain broad input. Finally, an alternative was selected and refined to become the

preferred alternative and the recommendation of this report.
Alternatives

An analysis of existing conditions showed a study area with several areas of concern spread across multiple modes of travel.
There are numerous congestion spots along the 10" Street corridor, generated by a mix of local (University) and commuter-
based traffic. In addition, the 10" Street corridor experiences a significant mixing of different modes, with heavy use by
pedestrians, bicyclists, transit vehicles and automobiles on a relatively narrow right-of-way. This is created by a lack of a
distinct east-west hierarchy within the study area, as there is a lack of routing options for most modes. The amount of
turning vehicles at intersections also indicates a lack of options in the north-south direction, generating conflicts at

intersections and undue delay for drivers.

These existing areas of concern were used as the basis to develop the set of alternatives studied in this report, along with
prior concepts and analyses performed in the study area. The prior concepts of an extension of Law Lane between 10"
Street to the east and 13"/14™ Streets to the west has led to greater feasibility and support. Based on all stakeholder
input, it was decided to focus any new roadway construction alternatives on similar concepts. In addition, based on input
and existing policies (notably the Complete Streets Policy), it was decided not to include alternatives that restricted modes

from roadways (ie. no new roadways without bike lanes or sidewalks, no roadways converted to transit or pedestrian only).
The three alternatives developed were:
=  Alternative 0: A no-build alternative that represents future conditions without any action

= Alternative 1: A build alternative that includes a new Law Lane/14th Street extended corridor, and uses that new

corridor to create a pair of one-way streets with the new corridor westbound, and 10" Street eastbound

= Alternative 2: A build alternative that includes a new Law Lane/14th Street extended corridor with two-way

circulation
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Evaluation

The alternatives developed were evaluated in three different ways. First, they were tested against the goals of the project--
to increase mobility for all modes within the study area and to improve safety. Second, the alternatives were judged for
their ease of implementation. Finally, a cost estimate for each alternative was assembled. The evaluation of the

alternatives and stakeholder input were used to select one of the three alternatives for refinement into the preferred

alternative and final recommendation. The following table summarizes the findings from the evaluation.

Evaluation Criteria

Alternative 0
No-build Alternative

Alternative 1

Alternative 2

Study Goals

One-way Pair

Two-Way Circulation

Vehicle Mobility

Some improvement over existing
conditions via signal timing changes.
No significant reduction in vehicle
congestion.

Traffic models show great benefit to
vehicle throughput in study area.

Traffic models show benefit to vehicle
throughput, although not as much as
Alternative 1.

More intuitive system with lower
overall trip lengths, compared to
Alternative 1.

Transit Mobility

No improvement over existing
conditions.

Increases mobility of east-west routes
through study area. One-way pair

would make stop location and routing
more difficult and confusing to riders.

Allows more flexibility in routing and
stop placement.

Bicycle Mobility

No improvement over existing
conditions.

Would add westbound bicycle lanes
on new Law Lane/14th St corridor and
eastbound lanes on 10" St. Increase
in speeds could intimidate cyclists.

Would add bicycle lanes in both
directions on new Law Lane/14™ St
corridor.

Pedestrian Mobility

No improvement over existing
conditions.

Would add sidewalks on new Law
Lane/14th St corridor. Increase in
speeds is contrary to improving
pedestrian safety.

Would add sidewalks on new Law
Lane/14th St corridor.

No improvement over existing

Studies show one-way streets have

Lower speeds on two-way streets
reduce severity of accidents,

study goals.

Safety conditions lower vehicle accident rates than compared to one-way streets. More
' two-way streets. flexibility in routing allows better
access for emergency vehicles.
Meets some of the study goals.
Sacrifices multimodal goals at the .
Does not meet any of the stated - . Meets all of the study goals. Best fits
Summary expense of a significant increase to

vehicular mobility. Some negative
impacts may be able to be mitigated.

with MPO, IU and City policies.

Other Factors

Implementation

N/A

Needs to be fully constructed prior to
switching operations to one-way pair.

Can be constructed and operated in
phases without major disruption.

Cost Estimate

N/A

Approximately $9.5 million, not
counting right-of-way costs.

Approximately $9.2 million, not
counting right-of-way costs.*

Public Input

Some support from public who did
not think benefits outweighed cost.

Less public support.

Majority of public support.

* - Upon selection as preferred alternative, cost estimate was refined to $7.96 to 8.72 million, for a 65’ and 80’ ROW respectively
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Preferred Alternative

Based on the analysis findings, University, City, MPO and stakeholder input, Alternative 2 was selected as the preferred
alternative. Alternative 0, the no-build alternative, was dismissed because it does not address any of the study goals. In
addition, there is significant momentum behind a build alternative being implemented in the study area, given a variation

of the build alternatives that have been discussed for decades and had been included in long-range plans.

It is important to note that the analysis shows that both the one-way and two-way alternatives demonstrate a marked
improvement over existing conditions. The one-way pair (Alternative 1) improves the corridor significantly for vehicular
traffic traveling through the corridor. The two-way alternative (Alternative 2) shows some improvement for vehicular
through traffic, though not to the same extent as the one-way pair. However, the two-way alternative does outperform the
one-way pair when it comes to how the corridors meet the needs of bicyclists, pedestrians, transit riders, emergency access
and future growth of the University. For this reason, the two-way alternative became the preferred alternative since the
study goals include enhancing all modes of transportation. Alternative 2 is a better fit with existing MPO, IU and City

policies.

Two refinements to the two-way alternative are included in the preferred alternative: measures to encourage use of the

new 14" Street/Law Lane Corridor, and a program to restrict access drives on the 10™ Street corridor.

It should be noted that the feasibility of the preferred alternative is reliant upon many factors. Chief among these is cost.
The City and IU will need to jointly seek federal funds for the design, right-of-way, and construction costs associated with
the project. In the absence of adequate funding, the City and IU may explore cooperative arrangements to reduce the cost

to either entity especially as it relates to right-of-way, subject to the approval of the Mayor and the Board of Trustees.

Implementation of the recommendations contained within this report will include detailed analyses and traffic modeling
necessary to detail operational characteristics of the new roadway and serve as an input to design. There are numerous
operational and design details to be determined in further study and they are outlined in the report. Further traffic
engineering analysis also may be needed to validate the preferred alternative. In addition, several mitigation measures can

be put into place prior to construction of the preferred alternative.

April 30, 2010 viii



10" Street Mobility Study Gorove/Slade Associates

INTRODUCTION

East-west connectivity through the northern portion of the Indiana University campus (roughly, the 10" Street and 14™
Street corridors) has long been identified as a local transportation challenge. Movement within campus, movement
between points east and west of campus, and the operation of local transit routes are all made difficult due to limited east-
west connectivity. This report presents the findings of a study evaluating current and future transportation conditions for
all modes of travel and makes recommendations for improvements that would address mobility issues within the study

area.

This study was developed with a context sensitive approach, recognizing that the majority of the study area is comprised of
a college campus. All modes of transportation operate and experience times of congestion and delay within the study area.
Vehicles travelling though the study area (mostly City oriented), and vehicles travelling to and within the study area (mostly
University oriented) are competing for the same roadway capacity. On 10™ Street, City buses, University buses, bicycles,

pedestrians and private vehicles all strive to use the same limited cross-section of public space.

The existing goals and policies of the community and University were used as a guideline to develop study goals. Public and
stakeholder input was used alongside the policy goals to develop alternatives for study. Given the multi-modal nature of
the study area, the alternatives were evaluated using criteria assembled to address issues across modes including
significant stakeholder input. Finally, an alternative was selected and refined to become the preferred alternative and the

recommendation of this report.

Purpose

The purpose of the 10" Street Mobility Study was to reach a consensus on the strategic layout of the transportation system
and develop a rough cost estimate. This study reached conclusions and recommendations after developing and evaluating
alternatives, while incorporating public input during the entire process. The recommendations contained within will be
consulted as the City moves forward to program the project into the MPQO’s Transportation Improvement Plan (TIP) in order

to gain federal funding for design and construction.

This study is a feasibility study, performed with a level of detail of macro scale. Once project funding is secured and the

design of the recommended alternative is developed, there will be many aspects of the alternative to detail.

Team

Indiana University (University or 1U) undertook this project, in partnership with the Bloomington/Monroe County
Metropolitan Planning Organization (MPQO) and the City of Bloomington (City). The University engaged a Consultant Team
to assist with this study. The Consultant Team was led by Gorove/Slade Associates, Inc. and supported by Bledsoe Riggert &
Guerrettaz, Inc. The Consultant Team, together with the University, MPO and City formed the Project Team. In addition to
the Project Team input was gathered during the process at two sets of public workshops where residents, students and

community stakeholders were actively engaged in developing alternatives.

Study Area
Figure 1 shows the study area, bordered by 17th Street to the north, 10th Street to south, Dunn Street to the west, and the

State Road 45/46 Bypass to the east. Indiana University comprises the majority of the study area. Figure 2 shows the

existing land uses within the study area.
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Figure 1: Site Location & Study Area
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Figure 2: Land Uses in the Study Area

Study Goals

The purpose of the study was to evaluate current and future transportation conditions for all modes of travel and make
recommendations for improvements that would address mobility issues. While the primary focus of the study was east-
west mobility, north-south connectivity in the study area was also evaluated to ensure that a comprehensive solution was

achieved.
The goals of the study were based on these objectives and included:
=  Increase the mobility of persons through the study area by either
@ Increasing the mobility of private automobiles,
@ Increasing the mobility of public transit,
@ Increasing the mobility of bicyclists, or
@ Increasing the mobility of pedestrians; and

= |mprove safety across all modes of transportation.
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Background Documents

Over the course of this study, the study team reviewed several significant documents released by the University, the City of
Bloomington and the MPO.

City of Bloomington Growth Policies Plan (2002)

The City’s Growth Policies Plan (GPP) provides guidance for the development of undeveloped parcels and redevelopment
sites, and establishes a structure for development based decision making. Included are policies on urban form, the

environment, traffic and community character. Of relevance to this report are the following policies:

= “Limit the Spatial Extent of Community Growth”. Part of this policy is discouragement of urban development to
the north and east of State Road 45/46 Bypass, or to the north and east of the study area. This suggests mobility in

the study area is a higher priority than mobility through the study area, such as commuter traffic;
= “Enhance and Expand Public Transit Services”. This matches one of the study goals of this project;
=  “Enhance Bicycle and Pedestrian Transportation Facilities”. This matches one of the study goals of this project;

= “Implement Traffic Management Strategies”. Included in this policy are measures to reduce the dependence on

arterial corridors servicing suburban based traffic, and better connect street grids in urban communities; and

= “Mitigate Traffic”. The GPP’s recommendation to increase opportunities for bicycle, pedestrian and transit usage

matches a goal of this study.

Included in the GPP is the Master Thoroughfare Plan, which establishes typical street cross sections and helps preserve
right-of-way for future streets and establishes construction standards. Also included as part of the Master Thoroughfare
Plan is the Alternative Transportation and Greenways System Plan which preserves right-of-way and defines construction

standards for bicycle and pedestrian facilities.

An extended Law Lane connection is included in the Master Thoroughfare Plan. This shows Law Lane connecting to 10™
Street in the east, improved and extended west to 13" or 14" Street. It is designated as a secondary arterial, which has a

total right-of-way of 80 feet, including one travel lane in each direction, a center turning lane/median, and bicycle lanes.

Indiana University Master Plan (2009)

The IU Master Plan indentifies major infrastructure projects and the direction of campus growth over the next 20 twenty
years. The plan includes an extended Law Lane roadway connecting 10™ Street in the east to 14" Street in the west similar
to prior ideas presented by the University and City. In addition, the plan includes removal of a significant amount of surface
parking in the middle of campus and development of new facilities in the campus core (many on top of current parking
lots). The goal is to allow for walking, bicycling, and campus transit to be the major modes of transportation within the
campus, by creating a denser campus core instead of expanding outward. Included to help this goal is the improvement of
Woodlawn Avenue as a north-south transit-oriented roadway connecting the campus to the remote parking lots near the

athletic facilities.

Figure 3 shows a general overview of where new building construction is planned in the IU Master Plan.
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Figure 3: Future Land Use Changes due to the Indiana University Master Plan

MPO’s Long Range Transportation Plan (2006)

The Long Range Transportation Plan (LRTP) is a document required by federal statutes to obtain funding for transportation
projects. It includes a vision statement, a plan for future transportation needs including evaluation of several alternatives,
and a cost feasibility plan for identified improvements.

Several parts of the Vision Statement are relevant to this project, including:
=  Develop a truly multi-modal system;

=  Create a fully developed network of alternative transportation facilities;

Reduce the number and length of auto-trips;
=  Achieve the widest possible range of alternatives to the automobile; and
= |ncrease the safety of all users of the transportation system.
The LRTP includes the following projects within or adjacent to the study area:
=  The expansion of the State Road 45/46 Bypass from Walnut Street to 3" Street (committed project);
= Addition of bicycle lanes and sidewalks to 17" Street within the study area (non-committed project);

=  Addition of roadway connecting 14™ Street at its intersections with Dunn Street and Indiana Avenue east to the

Bypass, alighment to be determined (non-committed project); and

= Connecting Dunn Street across the railroad tracks at the western edge of the study area (non-committed project).
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MPO’s Complete Streets Policy (2009)

The Complete Streets Policy was written to empower and direct citizens, elected officials, government agencies, planners,
engineers, and architects to use an interdisciplinary approach to incorporate the needs of all users into the design and

construction of roadway projects funded through Bloomington/Monroe County MPO.
The goals of the Complete Streets Policy are:

=  To ensure that the safety and convenience of all users of the transportation system are accommodated, including
pedestrians, bicyclists, users of mass transit, people with disabilities, the elderly, motorists, freight providers,

emergency responders, and adjacent land users;

= To incorporate the principles in this policy into all aspects of the transportation project development process,
including project identification, scoping procedures and design approvals, as well as design manuals and

performance measures;

=  To create a comprehensive, integrated, and connected transportation network that supports compact, sustainable

development;
= To ensure the use of the latest and best design standards, policies and guidelines;
=  To recognize the need for flexibility to accommodate different types of streets and users; and

=  To ensure that the Complete Streets design solutions fit within the context(s) of the community.

Summary

These documents heavily influenced this study and the evaluation of alternatives. A common theme within all of the policy
documents was to focus on all modes of travel and to enhance existing neighborhoods instead of encouraging additional
suburban development. The idea of complete streets aligned well with the study goals, and in particular, attention was
paid to develop and evaluate alternatives that incorporated all modes of transportation instead of excluding a single mode
for a greater enhancement of another. This led to the development of measures of effectiveness for a multi-modal

approach. This will be discussed further in the following sections.

In addition, the idea of enhancing and extending 14" Street and Law Lane has been around for many years. A proposal of a
Law Lane extension was incorporated into a University plan from the 1960s. The Law Lane extension concept has gained a

lot of momentum as a solution in the study area.

Study Process

This study was structured as a planning-level study, focusing on all modes of transportation and including significant public

input. Two sets of public workshops were conducted, in April and September of 2009.

The technical analyses conducted for this project for planning purposed to test overall feasibility. Traffic engineering
techniques were performed to evaluate alternatives, but not to the level of specificity necessary for detailed design or

operations studies. Instead, enough analyses were conducted to make decisions and compare/contrast alternatives.
The following is a general timeline of study milestones:

=  May 9, 2008: The MPO passes the Unified Planning Work Program which allows federal funds to be spent on the
study;
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= QOctober 2008: Indiana University selects Gorove/Slade Associates, Inc. as the consultant for the project;
= March 2009: Contracts are finalized between the University, MPO, the City, and the consultant for the project;

=  March-May 2009: Data is collected for the project (traffic counts, pedestrian counts, bicycle counts, transit

ridership, utility information, on-line survey etc.);
= April 16, 2009: Two public workshops are held to get public input on the study area;
= April-September: The consultant formulates alternatives for consideration;

= September 10, 2009: Two public workshops are held to get public input on the work performed by the consultant

on the alternatives;
= Fall 2009: Discussions take place within the study team to determine the preferred alternative;
= January 2010: First draft of final report is issued; and

=  April 2010: Final report is issued.
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DEVELOPMENT OF ALTERNATIVES

Analysis of Existing Conditions

The existing conditions of the study area were analyzed to determine if any areas of concern or opportunity exist within the
transportation network, to establish a point of reference for the analysis of future traffic conditions, and to help generate
alternative concepts. The following summary of transportation facilities was compiled based on interviews with the

University and City Staff, existing reports, maps and information, and observations within the study area.

Roadways

The University is served by a roadway network that includes arterials important to local traffic such as the SR 45/46 Bypass,
roadways that service as important campus circulators such Fee Lane and Jordan Avenue, and streets that serve both
purposes, such as 10™ Street. The study area is bordered by 17" Street on the north, 10" Street on the south, Dunn Street
on the west, and the SR 45/46 Bypass on the east. Figure 4 shows the street network of the study area and the existing
traffic controls at the study intersections.

Figure 5 shows the classifications of the roadways located in the study area, as well as the average daily traffic (ADT), as
given on the City’s transportation maps. Average daily traffic (ADT) shows the average typical weekday traffic along a

roadway, which is the total in both directions obtained from varying years within the study area.

These figures show that there are limited options for north-south traffic through the University campus. The Indiana
Avenue/Dunn Street, Fee Lane, and Jordan Avenue connections do have high volumes and are all primarily used to collect
and distribute traffic. The SR 45/46 Bypass is the only commuting or through roadway in the area that can be considered a
north-south roadway. The SR 45/46 Bypass is planned to be widened from a 2-lane to a 4-lane cross-section by the Indiana
Department of Transportation (INDOT).

The primary east-west routes through campus are 17" Street, 10" Street, and the 3™ Street/Atwater Avenue one-way pair;
the latter is not part of the study area. 17" Street is not used as a through route, primarily because it terminates at the SR
45/46 Bypass at an intersection without a traffic signal to aid vehicles turning on and off the SR 45/46 Bypass. Encouraging
more traffic to utilize 17" Street would most likely involve placing a traffic signal at the intersection with the SR 45/46
Bypass. This improvement is currently planned by INDOT as part of the SR 45/46 Bypass widening project. 10" Street also
appears to act as a collector/distributor roadway instead of a through roadway during the morning and afternoon peak
periods due to heavy University oriented use. During the non-peak periods, 10™ Street is more conducive to serving

through traffic.

Existing roadway capacity analyses were performed for the study area. Traffic volumes were assembled using counts
obtained from the City and supplemented by counts conducted for the University Master Plan by Gorove/Slade. The
existing count data was compiled and analyzed using the Synchro, Version 7 software package. Capacity analyses were
performed using the SimTraffic software to simulate the existing roadway conditions in the study area. According to the
simulation results, all study intersections operate under acceptable conditions during the morning peak period, and the

following intersections operate under unacceptable conditions during the afternoon peak period:

1. 17" Street and Fee Lane
2. Law Lane and Jordan Avenue

3. 10" Street and Woodlawn Avenue
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4. 10™ Street and Jordan Avenue

5. 10" Street and the SR 45/46 Bypass

The existing simulation results show that there is a significant amount of congestion and delay experienced by vehicles
along the 10" Street corridor. This is due to the heavy amount of vehicle and bus traffic along the corridor, in addition to
large volumes of pedestrians and bicycles interacting with vehicles. However, the simulation results do not show the
unacceptable conditions observed by Gorove/Slade at the intersection of 10" Street and Fee Lane. The simulation shows
that the intersection operates under acceptable conditions because it cannot simulate large volumes of pedestrians
jaywalking across the intersection and other problems that lead to congestion and vehicular delay. Detailed capacity

analysis results are shown in Appendix A.

Figure 6 shows the primary parking areas located within the study area. Approximately 9,500 University parking spaces are
accessed from the roadways within the study area. The parking types consist of four categories. The grouping and coloring
shown on Figure 6 are based on which of the four categories is the majority within a given group. The following categories

are based on the type of traffic each type of parker generates:
1. Academic/staff/research parking, which generates traffic during the morning and afternoon peak periods;

2. Commuter student parking, which generates traffic all-day but not as concentrated during the morning peak

period;
3. On-campus student parking, which generates relatively little traffic per space; and
4. Other spaces that have multiple uses, such as the parking garages and visitor parking.

As can be seen on Figure 6, 10™ Street, Law Lane, and Fee Lane are very important roadways, which provide access to

University parking facilities for employees and commuting students.

Figure 7 shows the concerns for the roadways located in the study area. A common concern in the study area is the existing
congestion of the 10™ Street corridor due to its heavy use by multiple modes of transportation. Long vehicular queues
develop on a regular basis during the morning and afternoon peak periods near the center of the University campus along
10" Street. These qgueues primarily develop due to a lack of alternatives for vehicular traffic to travel through the study
area. Roadways in the study area also develop congestion due to the amount of parking located near and within the study

area and the lack of options for drivers to avoid routes with pedestrians.

There is also a lack of north-south connectivity in the eastern portion of the study area. This is shown by the lack of a direct
connection between 10" Street and 17" Street east of Jordan Avenue. In addition to this, east of the Indiana Avenue/Dunn
Street pair, no direct connection is provided between the 3" Street/Atwater Avenue pair on the south side of campus and

the SR 45/46 Bypass on the north side of campus.
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Transit Services

The University campus is served by seven different IU campus and Bloomington Transit bus routes, as shown on Figure 8.
The primary University routes serve the campus area located between 10™ Street and 3™ Street in a clockwise loop around
the central academic areas. Additional routes serve the remote parking areas located near the Memorial Stadium along
17" Street and the student housing located along Jordan Avenue and Union Street. Bloomington Transit provides bus
service through the study area along 10" Street, Fee Lane, 17" Street, Dunn Street, and 14" Street. Students and faculty at

the University are provided free rides on both the Indiana University and Bloomington Transit systems.

According to historical monthly ridership data for the Transit systems from 1996-2008, overall transit ridership has
increased significantly, as shown on Figure 9. The policy change to allow students and faculty to ride Bloomington Transit
for free can be seen in the data from 1999-2000, which shows a sharp increase in ridership on Bloomington Transit, as well
as a slight decrease in ridership on University Transit, which resulted in an overall increase in total ridership. Prior to this,
ridership growth was rather static.

Figure 10 compares the total monthly ridership data for the University Transit system and the Bloomington system between
January and April of 2008 and 2009, respectively. From these two figures, it can be seen that ridership on both the
Bloomington Transit and Indiana University Transit systems are heavily impacted by the University academic calendar.
Ridership data provided by the transit systems shows that ridership varies significantly through the year, with daily
variations as well.

Detailed transit ridership data is provided in Technical Attachment 3: Data Collection.
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Figure 8: Transit Routes within the Study Area
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Bicycles

Bicycle use is prevalent in the study area due to the University, and many bicycle racks on campus are frequently parked
over-capacity. Figure 11 shows the existing bicycle routes located in the study area. Existing bicycle facilities in the study
area consist mainly of striped bicycle lanes on Fee Lane and portions of Jordan Avenue, 11" Street, and Cottage Grove
Avenue. Bicyclists frequently utilize the sidewalks in favor of the roadways due to high traffic volumes and speeds on the
study roadways, such as 10" Street. Bicyclists travel in the street on roadways with lower traffic volumes.

Figure 12 shows the concerns in the study area related to bicycles. As stated above, there is a concern over existing
congestion on the 10™ Street corridor due to its heavy use by multiple modes of transportation. Along the corridor, many
bicyclists prefer to ride on the sidewalks due to a lack of bicycle facilities and heavy vehicular traffic. However, travel on the
sidewalks is impeded by high pedestrian volumes and is prohibited in Bloomington per local ordinance. In the study area,
the only striped bicycle lanes are provided on Fee Lane and portions of Jordan Avenue, providing limited north-south

bicycle connectivity and no complete east-west connectivity. Due to a lack of bicycle routes, conflicts are created for
bicyclists with pedestrians and vehicles.

3 % -
4 %, Existing Bicycle Routes
E19a5t-5 B e o, % : )
= b ¥ === - Signed Bike Routes
P 2 %%& and Bicycle Lanes
g - Sidepaths and
= Multi-Use Trails
E1705t E1785t gt St
g 2
Beisasts é e 2
=] E < ®
= 3 i g = -1 u.-,
b
E1505t T £ g g Selbach ,,
= = E
B
E 1455 E14pst 2
I e E1385t g
12080 ) T %é,
s 2
£ e lowy,
o z ----“'—
3 Rl
2 -
E 100 St E E1008t 0@ St Bl E10°St
2 B
& z 2
F 3 A
i Egust $ % % X % v
z = =
s EEastgateLn
g Egast ] 2 EB% St
2 z = =

Figure 11: Existing Bicycle Facilities in the Study Area
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Figure 12: Existing Bicycle Concerns

Pedestrian

Pedestrian volumes within the campus are very high. Existing pedestrian facilities in the study area consist of sidewalks and
crosswalks. Figure 13 shows the existing pedestrian facilities located in the study area. Sidewalks are provided along the
major roadways in the study area, including 10™ Street, Law Lane, Jordan Avenue, and Fee Lane. Crosswalks are provided

at major intersections in the study area, though several are located at intersections without a traffic signal

Figure 14 shows the concerns in the study area related to pedestrians. As stated above, there is a common concern over
existing congestion on the 10™ Street corridor due to its heavy use by multiple modes of transportation. A lack of vehicular
options for routing creates conflict points between pedestrians and vehicles. Additionally, the use of sidewalks by cyclists
creates conflicts between pedestrians and bicycles on the sidewalks located within the study area. Few roadways in the
study area have sidewalks on both sides of the street. In addition to a lack of sidewalks, high vehicular speeds and long
distances between intersections with traffic signals makes it difficult for pedestrians to cross roadways within the study
area. A large barrier in the study area is the railroad tracks, which travel east-west, just south of 13" Street and Law Lane.
There are limited crossings provided for pedestrians, which has led to informal pedestrian crossings along heavily trafficked
paths. In addition to the limited number of railroad crossings, the at-grade pedestrian crossings in the study area do not

include signals or gates. Figure 15 shows the railroad crossings located within the study area.
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Figure 15: Existing Railroad Crossings in the Study Area

Safety

According to the latest MPO Crash Report available at the time this report was written, several of the City’s high accident
rate locations are within the study area. Table 1 shows the top 15 crash locations, ranked by the 4-year average of
vehicular crashes per Million Entering Vehicles (MEV) from 2003 to 2006. Locations in the study area are shown in italics,
which are five of the study intersections, ranked first, second, seventh, twelfth, and fifteenth in the City. The five ranked

study intersections and their corresponding crash rate are shown on Figure 16.

In addition to vehicular crashes, six study intersections rank in the top 15 crash locations for bicycles and pedestrians. Table
2 shows the top 15 bicycle and pedestrian crash locations, ranked by the total number of occurrences from 2003 to 2006.
Locations in the study area are shown in Italics, which are ranked fourth, fifth, sixth, seventh, tenth, and fourteenth in the

City. The six ranked study intersections and their corresponding crash rate are shown on Figure 16.

During the course of this study, a pedestrian was killed and a few others were injured within the study area. This has drawn
increased attention to make improvements that will ensure safe interactions between motorists and pedestrians. A special
task force of City and IU interests developed a list of specific measures to be undertaken at locations throughout the 1U
campus.
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Table 1: Crashes per Million Entering Vehicles by Location, Ranked by 4-Year Average, 2003-2006

. Year 4-Year
Rank Location
2003 2004 2005 2006 Average

1 13" Street & Indiana Avenue 4.76 5.95 3.96 4.24 4.73
2 17" Street & Fee Lane* 4.66 3.44 2.17 3.08 3.34
3 Bloomfield Road & State Road 37 3.28 3.47 3.46 2.86 3.27
4 Country Club Drive & Walnut Street 3.22 2.78 3.25 2.38 291
5 3" Street & Jordan Avenue 2.21 2.83 3.80 2.14 2.75
6 State Road 37 & Vernal Pike 2.47 2.50 2.34 2.22 2.48
7 10" Street & Jordan Avenue 1.97 2.15 2.23 2.31 2.17
8 3" Street & Indiana Avenue 2.68 1.55 1.03 2.19 1.86
9 Atwater Avenue & Henderson Street 1.72 1.85 1.74 1.96 1.82
10 8" Street & College Avenue 1.46 1.23 2.34 2.22 1.81
11 3" Street & Smith Road 1.31 2.30 1.41 2.03 1.76
12 10" Street & Fee Lane 1.82 1.95 0.87 2.06 1.68
13 3" Street & Liberty Drive 1.21 1.69 1.87 1.52 1.57
14 3" Street & State Road 37 1.36 2.04 1.46 1.08 1.49
15 10" Street & State Road 45/46 Bypass 1.32 1.45 1.45 1.57 1.45

* - 17" Street & Fee Lane intersection has been improved

Table 2: Bicycle and Pedestrian Crashes by Location, Ranked by Total Occurrence, 2003-2006

. Crash Type Annual
Rank Location
Bicycle Pedestrian Total
1 3" Street & Jordan Avenue 5 12
2 7" Street & Jordan Avenue 4 3 7
3 Jones Avenue & Jordan Avenue 1 6 7
4 10" Street & Fee Lane 1 4 5
5 10" Street & Jordan Avenue 2 3 5
6 10" Street & State Road 45/46 Bypass 2 3 5
7 17" Street & Fee Lane* 2 3 5
8 3" Street & Gates Drive 1 4 5
9 3" Street & State Road 45/46 Bypass 0 5 5
10 10" Street & Woodlawn Avenue 0 4 4
11 3" Street & State Road 37 0 4 4
12 Kirkwood Avenue & Walnut Street 2 2 4
13 11" Street & Fee Lane 3 0 3
14 17" Street & Walnut Grove 0 3 3
15 19" Street & Walnut Street 3 0 3

* - 17" Street & Fee Lane intersection has been improved
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Public Input

Public Workshops

Two Public Workshops were held on April 16, 2009 to gain public input on the existing conditions analyses to date and on
thoughts concerning alternatives to be developed. Workshop participants included a variety of approximately 25
stakeholders such as residents, business owners, students and City Council members. Input was gained through a ‘dot map’
exercise and break out groups. The ‘dot map’ exercise consisted of giving participants red and green dots and a map of the
study area. Green dots were for opportunities or ‘pros’ of the transportation network, and red for concerns or ‘cons’. The

resulting maps including annotations are shown on Figure 17 and Figure 18.

Break-out groups were used to gain comments from the public in smaller groups, to maximize the amount of comments
received and look for repeated concerns and ideas. The following were the six most often listed comments from the break-
out groups:

= Connect Law Lane;

=  Improve connectivity;

=  Create/improve railroad crossings for vehicles and pedestrians;
=  Provide two-way circulation;

= Improve pedestrian/transit conditions; and

= Maintain green space.
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Figure 17: Summary of Public Workshop Roadway Concerns

April 30, 2010 20



10" Street Mobility Study Gorove/Slade Associates

m .
£ = ; "64% Public Workshop Summary
£1955t e pportunity for more - B
x Park ‘n' Ride at Stadium. | = 5 @ - Areawith Opportunity
e18a5t - .E %% or Positive
Opp:n;t_unlly‘flm D'"unn,/ T E
i a8 intersection. =
E1708t E170St g St
¥ z
2 & £
ge 15‘$t§ 2 g : 5
T z g § g ; Lig,
E1595t z § Belbach i,y
i
E 1405t E1405t z
&
5
E13051 4
: “f
. ES
Phds L 5= _th{_n
1008t E10° 5t
& i S
H E et W
& = Opportunity to reopen & 5 3 % ==
= ! £ 7t Street to bus traffic. % § F E EEastgate Ln
£ ! £ H z
é Egt5t g : ‘; = 4 EB® 5t

Figure 18: Summary of Public Workshop Roadway Opportunities

Online Survey

An online survey was also conducted early in the process to give direction on the framework by which the study goals
would be evaluated in greater detail. It was listed on City Planning’s website and Facebook site. There were 40 responses,

and included the following findings:

=  The majority (75%) of survey respondents were non-students working full-time jobs. More than half of those

respondents were non-University employees.
= Approximately 10% of respondents were students, with approximately half of those being IU-students.

=  Approximately 75% of respondents chose motorized vehicle as primary mode of transportation; 12% chose

walking, 7% transit, and 5% bicycle.

= Approximately 30% of respondents utilized their primary mode several times per day. 30% of respondents chose

their primary mode because it was most convenient.
= The majority (60%) of the respondents travel through the study area, utilizing 10th Street to get across town.
=  Approximately 70% of the respondents travel east-west through the study area.

=  Respondents ranked the following forms of transportation that should receive the most attention and funding in

the future: bicycle, transit/bus, walking, motorized vehicle.

= Respondents ranked pedestrian safety and automobile mobility/accessibility/congestion as the top transportation

concern for the study area.

=  The top alternatives for the corridor were the following:
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1) Construct additional roadway and make one-way pairs (33%)
2) Restrict access on existing 10th Street (23%)
3) Construct additional roadway and make 2-way pairs (18%)

In summary, the survey respondents were primarily non-students that drove through the study area, and not associated
with the University. The majority supported the extension of Law Lane as a one-way pair with 10™ Street because it would
reduce travel times through the study area by increasing speeds and reducing delay. Top priorities identified were

pedestrian safety and automobile mobility.

Alternatives

The existing conditions analysis shows a study area with several areas of concern spread across multiple modes of travel.
There are numerous congestion spots along the 10" Street corridor, generated by a mix of local (University) and commuter-
based traffic. In addition, the 10" Street corridor experiences a significant mixing of different modes, with heavy use by
pedestrian, bicyclists, transit vehicles and automobiles on a relatively narrow right-of-way. This is created by a lack of a
distinct east-west hierarchy within the study area, as there is a lack of routing options for most modes. The amount of
turning vehicles at intersections also indicates a lack of options in the north-south direction, generating conflicts at

intersections and undue delay for drivers.

These existing areas of concern were used as the basis to develop the set of alternatives studied in this report, along with
prior concepts and analyses performed in the study area, and the direction provided in the GPP Master Thoroughfare Plan.
The prior concepts of an extension of Law Lane between 10" Street to the east and 13"/14™ Streets to the west has led to
greater feasibility and support. Based on public and stakeholder input, it was decided to focus any new roadway
construction alternatives on similar concepts. In addition, based on public input and existing policies, it was decided not to
include alternatives that restricted modes from roadways (ie. no new roadways without bike lanes or sidewalks, no

roadways converted to transit or pedestrian only).

The three alternatives, represented as Figure 19, Figure 20, and Figure 21, were developed from a list generated by public
input and narrowed down by the study team. The final recommendation, the Preferred Alternative, was selected after
these alternatives were evaluated.

Alternative 0: No-Build

Alternative 0, as shown on Figure 19, is representative of the future conditions of the study area under base conditions, and
consists of the ‘no-build’ scenario in this study. The only changes included in Alternative 0 are from committed projects in
the MPQ’s Long Range Transportation Plan, and one improvement contained in the IU Master Plan. This includes the
widening of the Bypass, which is assumed to include a new traffic signal at the intersection of 17" Street, and the creation

of a new transit-based north-south corridor along Woodlawn Avenue.

Alternative 1: 10" Street and Law Lane as 1-Way Streets

Alternative 1, as shown on Figure 20, is an alternative based on the concept for a new east-west road as shown in the
Master Thoroughfare Plan, the Long Range Transportation Plan, and the |IU Master Plan. Starting from the west it would
begin at the intersection of 14" Street and Dunn Street, travel the 14" Street right-if-way and then curve south to meet Law

Lane at its intersection with Fee Lane. Law Lane would be re-constructed between Fee Lane and Union Street, and
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extended east to 10" Street, meeting 10™ Street north of the existing railroad underpass. As per the Master Thoroughfare

Plan, the Law Lane/14th Street extension would be designated a secondary arterial, with a maximum 80 foot right-of-way.

In Alternative 1, the new roadway would be one-way westbound. It would include two travel lanes, with an additional left
turn lane as needed at intersections, a bicycle lane, and sidewalks on both sides. In addition, 10" Street would be converted
to one-way eastbound, and coordinated as a one-way pair with the new roadway. The creation of a one-way pair of streets
through the study area would allow for a reduction in conflicts along intersections, simpler signal timings, and the ability to

greatly reduce congestion and increase east-west throughput of vehicles.

Since this is a planning level effort, the exact alignment and intersection design details are not specified in this alternative,
although some operational characteristics were selected for evaluation purposes. At the western end of the study area, it
was decided to connect the new street to 14™ Street instead of 13" Street for two reasons. First, there was concern about
adding a significant amount of volumes to the intersection of 13" Street and Indiana Avenue, due to its high accident rate.
Ideally, a new roadway intersection a block to the north could draw turning vehicles away from the intersection of Indiana
Avenue and 13" Street. Second, unlike 13" Street, 14™ Street continues to downtown Bloomington, and the north-south
one-way pair of College Avenue and Walnut Street. Connecting to 14™ Street, instead of 13”’, was done in order to

maximize east-west travel and logically fit a new secondary arterial into the City network.

Alternative 2: 10" Street and Law Lane as 2-Way Streets

Alternative 2, as shown on Figure 21, is a very similar concept to Alternative 1. It consists of the same new roadway, in the
same alignment. The difference is that Alternative 2 would maintain 10" Street as two-way operations and designate the
new street also as a two-way street. As per the Master Thoroughfare Plan, the Law Lane/14™ Street extension would be
designated a secondary arterial, with a right-of-way of 80 feet, and would include a travel lane in each direction, a center
turn lane/median, bike lanes and sidewalks. As stated above, the exact alignment and intersection design details are not

specified in this alternative, although some operational characteristics were selected for evaluation purposes.

The concept behind two-way streets is to add to the options given to drivers and minimize confusion and trip length within
the study area itself. Although it will not add as much throughput capacity east-west as a one-way pair, a two-way system
allows for greater redundancy, better accommodation of transit and bicycles and more overall options for all modes of

transportation.
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EVALUATION OF ALTERNATIVES

The alternatives developed were evaluated in three different ways. First, they were tested against the goals of the project--
to increase mobility for all modes within the study area and to improve safety. Second, the alternatives were judged for
their ease of implementation. Finally, a cost estimate for each alternative was assembled. The evaluation of the
alternatives and public and stakeholder input were used to select one of the three alternatives for refinement into the

preferred alternative and final recommendation.

Measures of Effectiveness (MOEs)

The study team evaluated the Alternatives by establishing a set of Measures of Effectiveness (MOEs) that were compared
to the study goals stated in the first chapter of this report. The MOEs selected for the evaluation are a mix of traditional
traffic-based criteria supplemented with multi-modal and sustainability-based criteria. Where possible, the MOE
evaluations were performed quantitatively, although some qualitative MOEs were needed because of the difficult nature of
measuring certain aspects of a transportation system. The following sections of the report summarize the goals and MOE

evaluations. Technical details on the quantitative MOEs can be found in Appendices A and B.

Selection of MOEs

The transportation planning and engineering industry is evolving in response to a realization that a disconnect exists
between stated policy and evaluation methodology. Traditional traffic engineering evaluation techniques focus on
methodologies contained in the Highway Capacity Manual (HCM). These traffic-based measures have been incorporated
into zoning laws and other land use applications, making the quality of traffic flow the main justification of infrastructure

improvements or location of development.

Modern transportation planning thought incorporates concepts such as multimodalism, sustainability and context sensitive
design. Many transportation plans incorporate vision statements and stated policy goals that align with these concepts, as
seen in the review of local policy earlier in this report. These concepts are not well served by the traditional evaluation
techniques, since traffic based MOEs focus on comparisons of traffic volumes to capacity. Often the measures needed to
increase the quality of traffic work against stated policy goals, thus leading to a disconnect between selected alternatives
and stated policy.

Inspired by research and new methodologies created to help solve these issues, this report uses a range of quantitative and
gualitative MOEs that attempt to match the study goals and stated policies. Research into evaluation techniques include
Performance Measurement Framework for Highway Capacity Decision Making, issued by the Transportation Research
Board'. This report established a modern framework for selecting performance-related measures to support capacity
related decision making. The Leadership in Environmental and Energy Design — Neighborhood Development (LEED-ND)®
program, was reviewed to examine the state-of-the practice methodologies of measuring sustainability. The LEED-ND
program integrates the principles of smart growth, urbanism and green building into the first national system for
neighborhood design, and is used to evaluate the sustainability of a neighborhood. The LEED-ND evaluation process

includes transportation measures that inspired some of the study MOEs.

Thus, this study incorporates traditional and non-traditional MOEs. Where possible, performance-related quantitative

MOEs were used. In some instances there is not a quantitative measurement that relates to study goals, or is easily

! SHRP 2 — REPORT S2-C02-RR, Performance Measurement Framework for Highway Capacity Decision Making, Transportation Research Board, 2009
* LEED 2009 for Neighborhood Development Rating System, US Green Building Council, 2009, www.usgbc.com
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measurable or calculated. Thus, several qualitative MOEs were incorporated into this report to round out the MOEs and
ensure that each study goal was given weight. A drawback to this evaluation methodology is that by increasing the amount
of MOEs used and incorporating qualitative discussions into the process, the selection of an alternative is a more judgment-
based decision in lieu of a purely numbers based decision. The study team decided that it was best to go ahead with the

comprehensive evaluation of alternatives rather than rely on the limited traditional measures.

This study explored using many different MOEs, which after being reviewed for applicability were reduced to the following
list of study MOEs:

=  Traditional MOEs: Intersection Level of Service (LOS) and corridor travel times (described in Appendix A).

= Non-traditional MOEs (quantitative): Intersection density, block circulation, bicycle facility coverage, pedestrian
facility coverage, pedestrian LOS (described in Appendix B)

= Non-traditional MOEs (qualitative): Ease of transit routing and stop location placement, bicycle mobility barriers,

pedestrian mobility barriers, review of related safety studies, perception of safety

Evaluation of Alternatives

The following section reviews each of the stated study goals from the first chapter of this report to the MOEs in order to

determine how well each Alternative meets the study goals.

Vehicle Mobility

The mobility of vehicles was evaluated using measures that quantify the ability of the study area roads to circulate and
distribute traffic within the study area (Block Circulation, Intersection Density), process vehicles through the study area

(Corridor Travel Times), and handle problematic congestion spots (LOS).

= Block Circulation
Block circulation refers to the ability of vehicles to circulate around a block. Ideally, vehicles can travel both
clockwise, and counter-clockwise around a block. This aids in reducing a driver’s trip length, increases the
intuitiveness of the roadway network, makes signing and wayfinding easier, and allows for easier and shorter
recovery routes for lost drivers. It is used as a measure of how easy it is to navigate and find your way within the
study area itself. Good block circulation is also more forgiving for changing populations, as it can handle different
access and development scenarios. Additionally, it is a good MOE to compare both east-west and north-south
connectivity simultaneously. Block Circulation also influences transit operations and emergency vehicle

operations.

Within the study area, there are small, neighborhood size blocks, and large blocks within the University area that
lack internal roadways. Under Alternative 0, most blocks would have complete circulation, as would the blocks
under Alternative 2, with the only difference being the average size of the blocks (discussed under Intersection
Density, below). Under Alternative 1, the block circulation would be disrupted, as the one-way pair of streets
would impede complete circulation through most of the study area. Calculations for this MOE are included in
Appendix B.

= |ntersection Density

This MOE examines the density of streets within the study area. A higher intersection density leads to a more

‘porous’ network with more options for drivers, and can generally support more curb cuts and access points. It is
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usually an indicator of mobility within a study area, instead of through a study area. Only roadways and
intersections that lead to additional ones are included in the calculation (eliminating intersections that lead to

dead ends and cul-de-sacs).

The addition of the new 14" Street/Law Lane roadway in Alternatives 1 and 2 slightly decreases the intersection
density within the study area because several intersections are removed to allow the connection of Law Lane with
14" Street. This change in intersection density is small enough to be negligible and the results show that this MOE

should not be a significant factor in selecting an alternative. Calculations for this MOE are included in Appendix B.

= |ntersection Level of Service

Intersection Level of Service (LOS) is a calculation of the performance of a roadway intersection in terms of overall
delay to drivers that pass through it. For this MOE, LOS was projected out ten years for major study area
intersections during the morning and evening commuter rush hours for each Alternative. (The 10-year projection
may require additional analysis as required by state or federal regulations.) This is a traditional traffic engineering
MOE, used to determine the amount of congestion before and after changes to a traffic system. Thus, this MOE
allows a comparison of how each Alternative addresses congestion on an intersection by intersection basis. The
LOS calculations were performed using traffic modeling, incorporating the software package Synchro/SimTraffic.
Details on this MOE are included in Appendix A.

The findings of the LOS analysis showed that Alternative 0 would continue to have many of the same congestion
problems that the study area has today. However, signal timing changes applied to the Alternative 0 analysis led
to significant improvements to the existing congested intersections. Alternative 1, with the one-way pairs, is
projected to alleviate all of the unacceptable delays and congestion spots, although it should be noted that the
volume of vehicles is kept constant for each Alternative. Most likely more vehicles would use the roadways in the
study area, hence another way to look at these results is that Alternative 1 would be able to accommodate
additional vehicles in the same time period at the same congestion levels that exist today. Alternative 2 showed a
significant improvement in LOS, but not as dramatic as the results for Alternative 1. For some intersections,

getting both east-west and north-south traffic to improve would not be attainable in Alternative 2.

= Corridor Travel Times

Corridor travel times were also used to judge the vehicular mobility of each alternative. Travel times were
calculated on 10" Street and the new 14" Street/Law Lane roadway for each alternative for the AM and PM
commuter rush hours. This is a traditional traffic engineering MOE, used to determine the amount of time is
needed to traverse the study area before and after changes to a traffic system. Thus, this MOE allows a
comparison of how each Alternative addresses delay experience by drivers travelling through the study area. The
LOS calculations were performed using traffic modeling, incorporating the software package Synchro/SimTraffic.

Details on this MOE are included in Appendix A.

The travel time calculations showed that both Alternatives 1 and 2 provide a dramatic improvement on east-west
travel times across the corridor. It should be noted that Alternative 2 is able to achieve improvements on par with

Alternative 1 only if signal timings across the corridors are biased to east-west traffic during commuter rush hours.

Alternatives 1 and 2 both show significant improvements to vehicular mobility in the study area. The one-way pair
included in Alternative 1 would allow for a great reduction in congestion in the 10™ Street corridor (or the

accommodation of an increase in traffic at the same congestion levels). The two-way system in Alternative 2 also

April 30, 2010 28



10" Street Mobility Study Gorove/Slade Associates

shows a significant improvement over existing conditions and Alternative 0 but not the same level of improvement
as Alternative 1.

Alternatives 1 and 2 add overall roadway to the study area, allowing for more access opportunities and options for drivers.
Alternative 2 would also maintain the relative ease of block circulation from existing conditions and Alternative 0, where
Alternative 1 would lead to a less intuitive system that would lead to longer overall vehicular trip lengths. Both build
Alternatives significantly improve traffic conditions in the study area, with Alternative 1 showing a great improvement in

both intersection delay and travel times across the study area.

Conversations with the City Engineering Department showed that Alternative 1 was strongly preferred due to its greater
improvement to traffic conditions. Other reasons for the Engineering Department’s preference include right-of-way

impacts, pedestrian safety, environmental impacts, and cost.

Transit Mobility

No specific changes to transit routes are included as part of the Alternatives because it is difficult to predict the nature of
the City and University shuttles at a point in the future as there are many influences to changing and altering transit service.
Instead, the MOEs used to evaluate transit mobility test the ease of routing transit routes through the study area (Block
Circulation), the ability to place stops in a logical manner (Stop Location), and their ability to reduce congestion to aid in

travel times (Intersection Level of Service and Corridor Travel Times).

= Block Circulation
Blocks with complete clockwise and counter-clockwise circulation allow for placement of transit stops on the
desired side of the street, provide better options for turn-around areas, and can simplify routes. Alternative 0 and
2 provide mostly complete circulation in the study area, while Alternative 1 would require rerouting of the vast
majority of existing transit routes.

= Stop Location
Similarly the ability to place stops along a transit route is more difficult along a one-way pair. Thus, Alternative 1

would negatively impact stop placement. This is because on a one-way pair, stops in either direction are not
located on opposite sides of the street as they are on two-way streets. In several locations within the study area,
this would place corresponding stops several blocks apart if routes used the one-way pair. This would increase

walk distances between stops and origin/destination points, which makes transit a less attractive travel choice.

= |ntersection Level of Service

As described above, Alternatives 1 and 2 showed a significant improvement to intersection LOS in the study area,

with Alternative 1 having an even greater positive impact.

= Corridor Travel Times

As described above, Alternatives 1 and 2 showed a significant improvement to corridor travel times in the study
area. Improved travel times would have a positive impact on transit service by reducing travel times for transit

routes traveling east-west through the study area.

The transit mobility evaluation shows that Alternative 1 would have the greatest improvement to congestion and delay, and
would improve transit travel times greater that Alternative 2. On the other hand, Alternative 2 would allow for more

flexibility in routing within the study area and better placement of stops along the major east-west corridors.
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Conversations with the local transit operators, Bloomington Transit and Indiana University Transit, showed a strong

preference for Alternative 2.

Bicycle Mobility

The MOEs used to evaluate bicycle mobility included the amount of bicycle facilities provided and the ability of the network

to encourage and facilitate cycling.

Compared to Alternative 0, Alternatives 1 and 2 both increase the amount of bicycle facilities in the study area. The new

14™ Street/Law Lane roadway would include bicycle lanes, as per the Master Thoroughfare Plan.

In Alternative 1, the new roadway as a one-way street would only include bicycle lanes on one side of the road. This could
lead to bicyclists riding on the opposite sidewalk or in the wrong direction in the bike lane. This could be mitigated through
a contra-flow bicycle lane or an off-street path, although this would be less intuitive to both bicyclist and drivers and would

negatively impact bicycle travel times.

In addition, one-way pairs generally lead to higher speeds than two-way streets. Thus, Alternative 2 would both increase

the amount of bicycle facilities and allow for the lower speeds that bicyclists prefer.

Pedestrian Mobility

The mobility of pedestrians in the study area was evaluated by examining the amount of sidewalks in each alternative, the

expected wait for a ‘walk’ sign at traffic signals, and the ability of the network to encourage and facilitate pedestrians.

Both Alternative 1 and 2 would add a significant amount of sidewalk to the study area, compared to Alternative 0. There is
no difference in the amount of sidewalk added between the proposed one-way and two-way systems. Similarly, there was
no difference in the delay expected by pedestrians waiting for a “walk” sign at traffic signals. Based on the traffic signal
timings developed to test vehicular mobility, the pedestrian delay at crosswalks will be kept at acceptable conditions in
each Alternative. This is because the width of the roadways are not wide enough to create long crosswalks and there are

few traffic control elements that will take time away from “walk” time provided for pedestrians to cross the roadway.

As discussed for bicycles, the pedestrian experience along 10™ Street and the new 14™/Law Lane extension would be

enhanced with lower speeds along those roadways, as would happen in a two-way system compared to a one-way system.

Safety
Safety is a difficult thing to quantify in transportation networks, but several factors that influence safety were evaluated.

First, when comparing Alternatives 1 and 2, a one-way system has fewer possible conflict points at intersections. For
example, head-on collisions are not possible. Additionally, studies of roads that have been converted from two-way to one-
way have shown a decrease in the vehicle accident rate, indicating that one-way streets would have a positive impact.
Unfortunately, no studies have been performed in a University setting, to help determine the impact to transit vehicles,

pedestrians and bicycles.

Second, a major component of accident severity is speed. Since two-way streets are shown to have lower speeds than one-
way streets, this may indicate that accident severity would improve in Alternative 2 compared to Alternative 1. While one-
way flow could reduce vehicle accidents, the increase in speed would likely increase the severity of accidents. Given the

urban, pedestrian environment within the campus, the heavy pedestrian volumes must be considered.
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Finally, access of emergency vehicles may be improved most in Alternative 2. This is because it adds roadways, thus
increasing the amount of access routes, and it maintains two-way circulation on the major corridors, which also increase
access routes and has the most flexibility. Conversations with campus policy, City police, and the City Fire Department

show a strong preference for Alternative 2 for these reasons.

Ease of Implementation

The ease of implementing the two build alternatives was also a factor in selecting a preferred alternative. Alternative 1
would require that the new roadway be fully constructed and operating before switching to the one-way pair system. It
would also require traffic signal, signing and marking work along the 10™ Street corridor before the switch to a one-way pair
is made. By comparison, Alternative 2 could be constructed in sections and would not require any significant operational

changes other than those generated by the addition of the new roadway.

Cost Estimate

The cost to build alternatives is a factor in selecting a preferred alternative. The preliminary cost estimate for the build
alternatives are $9.5 million for Alternative 1 and $9.2 million for Alternative 2. The main differences between the build
alternatives is that Alternative 1 would require less new pavement but would require traffic signal, signing and marking
work along the 10™ Street corridor to convert it to a one-way street. Both alternatives include costs for the realignment of
Walnut Grove between 13th Street and 14th Street; the removal of Walnut Grove between the 13th Street and the railroad
to the south; and modifications to the University’s parking areas along the Law Lane corridor form Walnut Grove east to
Campus View Apartments. Right-of-way acquisition costs were not included in these estimates. The City and IU will need
to jointly seek federal funds for the design, right-of-way, and construction costs associated with the project. In the absence
of adequate funding, the City and IU may explore cooperative arrangements to reduce the cost to either entity especially as
it relates to right-of-way, subject to the approval of the Mayor and the Board of Trustees. The detailed cost estimate is

included as Technical Attachment 1.

Public Input

Two Public Workshops were held on September 10, 2009 to gain public input on the evaluation of the alternatives, and gain
input on which alternative was supported the most by those present. After a presentation, the participants were broken
into groups and asked to form opinions on the alternatives, including a scorecard for Alternatives 1 and 2. Figure 22 shows
the combined scorecard for the six groups. Each group was asked to grade each build alternative on a generic positive,

neutral, or negative impact scale. Figure 22 summarizes these workshop ratings.

The consensus of the approximately 40 attendees was for Alternative 2 between the build alternatives. In addition, some
participants noted their approval of Alternative 0, as they were not convinced either build alternative was worth the cost

estimate.

The written and spoken comments from the public work-sessions showed a variety of concerns. The two most common
were: (1) a concern that transit would not significantly improve on 10" Street, including a desire to close 10" Street to
private vehicles, and (2) a concern that vehicles would not change their existing driving patterns from 10" Street to the new
14" Street/Law Lane extension, thus negating the positive impact of the new roadway. Closing 10™ Street to private
vehicles would be very difficult due to the amount of existing access to parking and buildings along 10™ Street. One group

even recommended a hybrid solution that involved a two-way new 14™ Street/Law Lane and a one-way 10™ Street, to
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‘force’ drivers to the new road, but still allow for access to the parking garages and lots along 10" Street. These comments
were taken into consideration during the refinement of the preferred alternative.

Alternative 1: Alternative 2:

One-way Streets Two-way Streets

Improve Mobility of Vehicles

East-west connectivity, north-south connectivity, tt'“ “ ‘ t""'

block circulation, flexibility, intuitiveness

Improve Mobility of Transit

Corridor travel times, ease of routing, ease of '“m‘ t"t'f

stop placement, flexibility, intuitiveness for riders

Improve Mobility of Pedestrians

te=lll| 122
Amount of sidewalks, delay at intersections, ease “ “

of crossings, reduction of mobility barriers

Improve Mobility of Bicycles

Quantity and quality of facilities, ease of routing t ““ 't'f .

Enhance Safety

Travel speeds, conflict points, user behavior, "““' t“tt ' .

emergency access

Figure 22: Scorecard for MOEs

Summary

Table 3 summarizes the factors used in evaluating the three alternatives, the comparison of study goals to MOEs, the cost
estimates, the ease of implementation and public input.
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Table 3: Summary of Alternatives Evaluation

Evaluation Criteria

Alternative 0
No-build Alternative

Alternative 1
One-way Pair

Alternative 2
Two-Way Circulation

Study Goals

Vehicle Mobility

Some improvement over existing

conditions via signal timing changes.

No significant reduction in vehicle
congestion.

Traffic models show great benefit to
vehicle throughput in study area.

Traffic models show benefit to vehicle
throughput, although not as much as
Alternative 1.

More intuitive system with lower
overall trip lengths, compared to
Alternative 1.

Transit Mobility

No improvement over existing
conditions.

Increases mobility of east-west routes
through study area. One-way pair

would make stop location and routing
more difficult and confusing to riders.

Allows more flexibility in routing and
stop placement.

Bicycle Mobility

No improvement over existing
conditions.

Would add westbound bicycle lane on
new Law Lane/14th St corridor and
eastbound lanes on 10" Street.
Increase in speeds could intimidate
cyclists.

Would add bicycle lanes in both
directions on new Law Lane/14™ St
corridor.

Pedestrian Mobility

No improvement over existing
conditions.

Would add sidewalks on new Law
Lane/14th St corridor. Increase in
speeds is contrary to improving
pedestrian safety.

Would add sidewalks on new Law
Lane/14th St corridor.

No improvement over existing

Studies show one-way streets have

Lower speeds on two-way streets
could reduce severity of accidents,

study goals.

mobility. Some negative impacts may
be able to be mitigated.

Safety conditions lower vehicle accident rates than compared to one-way streets. More
' two-way streets. flexibility in routing allows better
access for emergency vehicles.
Meets some of the study goals.
Does not meet any of the stated Samf.lce.s §ome.goals at the expense Meets all of the study goals. Best fits
Summary of a significant increase to vehicular

with MPO and City policies.

Other Factors

Implementation

N/A

Needs to be fully constructed prior to
switching operations to one-way pair.

Can be constructed and operated in
phases without major disruption.

Cost Estimate

N/A

Approximately $9.5 million, not
counting right-of-way costs.

Approximately $9.2 million, not
counting right-of-way costs.*

Public Input

Some support from public who did
not think benefits outweighed cost.

Very little public support.

Consensus support from public
workshops.

* - Upon selection as preferred alternative, cost estimate was refined to $7.96 to 8.72 million, for a 65’ and 80’ ROW respectively
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PREFERRED ALTERNATIVE

Selection of Alternative

Based on the analysis findings, public input and stakeholder input, the study team selected Alternative 2 for the preferred

alternative.

Alternative 0, the no-build alternative, was dismissed because it does not address any of the study goals. The issues that
exist today in the study area will only be exacerbated by future University growth and other developments in the area. In
addition, there is significant momentum behind a build alternative being implemented in the study area, given a variation

of the build alternatives has been discussed for decades and had been included in long-range plans.

It is important to note that the analysis shows that both the one-way and two-way alternatives demonstrate a marked
improvement over existing conditions. The one-way pair (Alternative 1) improves the corridor significantly for vehicular
traffic traveling through the corridor. The two-way alternative (Alternative 2) shows some improvement for vehicular
through traffic, though not to the same extent as the one-way pair. However, the two-way alternative does outperform the
one-way pair when it comes to how the corridors meet the needs of bicyclists, pedestrians, transit riders, and emergency
access. For this reason, the two-way alternative became the preferred alternative since the study goals include enhancing

all modes of transportation. Alternative 2 is a better fit with existing City, IlU and MPO policies.

Other benefits of Alternative 2 include more flexibility, which better accommodates emergency vehicles, road closures,
special event traffic management, project phasing, and future changes to transit routes. It also allows transit and fire trucks
to avoid the 10™ Street railroad overpass at the eastern edge of the study area, which has been identified as a major
constraint along the corridor. The intuitive system that the two-way alternative provides is more appropriate for a campus
setting with the inherent high volumes of pedestrians and bicyclists and transit usage these environments generate. This
will particularly become more important in the future, as new campus development is placed along the Law Lane/14th

Street corridor. Lastly, public input gathered during this study demonstrated a clear preference for two-way circulation.

It should be noted that the findings of this report are not against Alternative 1; rather it is currently seen as biased to
vehicle through traffic when compared to Alternative 2. The one-way street pair is inappropriate in this setting for the

following reasons:

=  The grid along 10th Street & Law Lane is not dense enough. The distance between cross streets is much farther
apart than the other one-way pairs in Bloomington. The result is poorer block circulation and grid density as well

as higher vehicular miles traveled.
=  The access needs of the University and changing populations need a forgiving roadway system.

=  One-way pairs will likely result in higher vehicular travel speeds. Increased speeds are expected because the
blocks through the core of campus will be long with relatively few traffic control devices, which is conducive to
high speeds. Speed is one of the most serious safety concerns for the study area because of the preponderance of
pedestrians and bicycles in the corridor. Although one-way pairs have fewer conflict points that could result in
fewer accidents, this benefit is negated by studies that suggest crashes at higher speeds will be more severe and
possibly life-threatening. Again, such potential speed increases don’t fit as well within a university transportation

context.

April 30, 2010 34



10" Street Mobility Study Gorove/Slade Associates

=  The distance between the one-way pairs is too great to be ideal. Bloomington’s existing one-way pairs are one
block apart. At the project’s western limit, the one-way pairs would be five blocks removed. This adversely affects

transit users, pedestrians, and bicyclists.

The actual implementation of the recommendations contained within this report will only begin after further study and
design. Further traffic engineering analysis may be needed to validate the preferred alternative. If, during these processes
it is determined that the one-way pair alternative can overcome these issues and perform better than the two-way street

alternative in achieving study goals and existing policies, than it may be reconsidered for the preferred alternative.

Refinement of Preferred Alternative

During the alternatives evaluation process, several enhancements to Alternative 2 were discussed. Notably, during the
public input process, there were concerns that the public would not drive on the new corridor, and congestion would
continue on the 10™ Street corridor. To account for these concerns, the following refinements to Alternative 2 are
recommended:

=  Encouragement to use the 14" Street/Law Lane Corridor

Engineering solutions should be developed during the design phase of this project to encourage general traffic to
use the new corridor. These solutions could involve the placement and operations of traffic controls, such as
traffic signals, traffic signal timings, turn lanes to and from the corridor, etc. In addition, wayfinding signs for
through traffic should orient traffic to the new corridor.

= Restricting Access on the 10" Street Corridor

Some of the current congestion issues along the 10™ Street Corridor are generated by the significant amount of
access points to parking that currently exist. In order to reduce the amount of traffic that has to drive on this
corridor, it is recommended that future parking and vehicular access points be located on the new 14" Street/Law
Lane corridor, and that each access point on 10™ Street be examined for re-location, and that new access points
are only established if there are no other alternatives. This will allow policy makers the opportunity to explore

promoting transit along this corridor in the future.

Design Considerations for Preferred Alternative

Following the adoption of the recommendations contained in this report, implementation will involve further analysis and
design of the new roadways within the preferred alternative. Based on the analyses and input gained during the evaluation

phase, the following are design considerations that should be addressed during the implementation phase of this project:

= Secondary Arterial vs. Primary Collector

The Master Thoroughfare Plan designates both 10™ Street and the new 14" Street/Law Lane corridor as secondary
arterials. Currently 10" Street does not meet the criteria of a secondary arterial due to a lack of right-of-way width
and the distance between intersections and parking access points. As envisioned, the new corridor would most
likely not meet the criteria of a secondary arterial either due to the access needs along it, and right-of-way
limitations in some areas (a secondary arterial is listed as having an 80’ right-of-way). Thus, there were discussions
regarding changing the designation of these two roadways to primary collectors, which have less stringent access
standards and right-of-way requirements (only 65’). Most likely though, each roadway will have elements of both

designations. This report does not recommend either keeping or changing the designation of these roadways.
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- Low impact design on streetscape

During the study process, there were numerous suggestions that the new 14" Street/Law Lane corridor take
advantage of low impact design in its streetscape. Low impact design refers to a set of practices and controls
employed to manage storm water runoff, as an alternative to conventional storm water runoff management. A
roadway with low impact design implements small scale hydrological controls that treat water close to its source.

This design element should be considered during the implementation phase of the project.

= Pgvement markings for pedestrian and bicycle facilities

The current pavement markings along 10" Street and other roadways within the study area are inconsistent, and
within the campus are not differentiated from other parts of the City. The design process for the new 14"
Street/Law Lane corridor can be used as a chance to develop campus specific pavement markings that are

appropriate for a campus setting with an increased amount of pedestrian and bicycle activity.

= On-street parking on 14" Street and Law Lane

The University currently provides some on-street parking on the existing portions of Law Lane. This report does
not make recommendations on whether to permanently remove this parking or establish parking on other sections
of the new roadway. In addition, no recommendations are made on the on-street parking along the existing

sections of the 14" Street.

= Egst end of Law Lane corridor

The portion of the extended Law Lane that intersects with 10™ Street, just north of the existing underpass is an
important element of the future roadway design. This report recommends that the eventual design help
encourage drivers to use the new roadway rather than 10™ Street but does not specify traffic controls or
operations. There has been discussion of using a modern roundabout to handle vehicular and pedestrian

movements, which should be included in future evaluations at this location.

= 10" Street Underpass

The underpass where 10" Street crosses beneath the railroad on the eastern side of the study area is a constraint
on the transportation system: the awkward geometry limits vehicular speed and is difficult for large vehicles to
pass through; the underpass is not tall enough to accommodate all of the vehicles in the Bloomington Transit fleet;
and it is too narrow to allow for sidewalks on both sides of the street. This report recommends further study of

the underpass, including developing alternatives and cost estimates for future solutions.

= Union Street railroad crossing

The extension of Law Lane east to 10™ Street will create a busier intersection at Law Lane and Union Street. Since
this intersection is directly north of a railroad crossing, it will likely be necessary to upgrade the at-grade crossing
controls. This may be accomplished using a coordinated set of traffic signals at Union Streets intersections with

Law Lane and 10" Street, but a specific recommendation is not included in this report.

=  Alignment at western end of 14" Street/Law Lane corridor

The new roadway corridor was aligned with 14™ Street to reduce the amount of vehicles passing through the
intersection of Indiana Avenue and 13" Street, and to maximize east-west travel and logically fit a new secondary
arterial into the City network. There will be difficulty in implementing this design consideration due to the narrow

right-of-way of 14™ Street in the western end of the corridor, the use of on-street parking on both sides of the
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(narrow) roadway and because 14™ Street does not align across Indiana Avenue. The design of this section of the
new corridor will need close attention to minimize the impact to property owners and maintain quality access for

existing developments. Adjustments in the design should include minimizing the right-of-way where necessary.

In addition, the ‘bend’ of Dunn Street connecting to 13" Street should be examined in an effort to simplify traffic
and reduce the accident rate at the intersection of Indiana Avenue and 13" Street. It may be possible to
disconnect this link in the roadway system and encourage more drivers to use 14™ Street, thus reducing the

amount of traffic and conflicts at the intersection of Indiana Avenue and 13" Street.

Transit routing to take advantage of new roadways

With the extension of Law Lane east to 10" Street, east-west transit routes would be able to avoid the 10" Street
underpass, which limits bus activity, without altering routes significantly. Although no specific recommendations
are included in this report, when this section of roadway is completed, a study of transit route changes should be

considered to take advantage of the new roadways.

Phasing, Implementation and Benchmarks of Preferred Alternative

The preferred alternative can be logically split into three sections, shown on Figure 23, (1) the extension of Law Lane in the

west between Dunn Street and Fee Lane, following the existing alignment of 14™ Street between Indiana Avenue and

Woodlawn Avenue, (2) the existing Law Lane between Fee Lane and Union Street, and (3) the extension of Law Lane in the

east between Union Street and 10" Street. This section of the report details the costs, phasing implications and

benchmarks for construction for these three sections.
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Figure 23: Phasing and Cost Estimate for Preferred Alternative
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Upon selection as the preferred alternative, the cost estimates were reexamined in more detail, refined, and broken down
into the three sections for possible phased construction. The difference in cost between the 80’ right-of-way and the 65
right-of-way are a direct result of the reduction in the pavement from a two lane configuration with a continuous median to
a two lane configuration with opposing left turn lanes at key intersections. The reduction of the cross section also results in
less impact and restoration along the corridor. These estimates continue to carry the costs for the realignment of Walnut
Grove between 13th Street and 14th Street; the removal of Walnut Grove between the 13th Street and the railroad to the
south; and modifications to the University’s parking areas along the Law Lane corridor form Walnut Grove east to Campus
View Apartments. Detailed in the Technical Attachment, the cost estimates for the preferred alternative are slightly lower

than those estimated for Alternative 2 during the evaluation phase of the study.

Phase 1 — Dunn Street to Fee Lane

This section of the new Law Lane corridor involves the extension of Law Lane to the west until it meets the 14™ Street right-
of-way and connects to the existing intersection of 14™ Street and Dunn Street. The cost estimate for this section of

roadway is $4.16 million for an 80" wide cross-section, and $3.75 million for a 65’ wide cross-section.

This section could be phased in conjunction with new developments generated by the University Master Plan or private
development. There are several sites slated for construction along this section of Law Lane, where reconstruction of the
roadway to meet the eventual design could be incorporated. Benchmarks for implementation could be tied to adjacent

improvements, or be initiated when the other phases are completed to ensure corridor continuity.

Phase 2 - Existing Law Lane

This section of the new Law Lane extended corridor would reconstruct the existing section between Fee Lane and Union
Street. The cost estimate for this section of roadway is $3.02 million for an 80’ wide cross-section, and $2.74 million for a

65’ wide cross-section.

This section could be phased in conjunction with the University Master Plan. There are several sites slated for construction
along this section of Law Lane, where reconstruction of the roadway to meet the eventual design could be incorporated.
Benchmarks for implementation could be tied to adjacent improvements, or be initiated when the other phases are

completed to ensure corridor continuity.

Phase 3 — Between Union Street & 10" Street

This section of the new Law Lane extended corridor would extend Law Lane east from its intersection with Union Street
until it intersects 10™ Street at the eastern edge of the study area. The cost estimate for this section of roadway is $1.54

million for an 80’ wide cross-section, and $1.46 million for a 65’ wide cross-section.

This section could be phased relatively early in the implementation process. A key benefit to this section is that east-west
transit routes would be able to avoid the 10™ Street underpass, which limits bus activity, without altering routes
significantly. East-West routes would be able to use Union Street as a connection between 10" Street and the Law Lane
corridor, using the extension of Law Lane to 10" Street as a connection back to the original route. In addition to aiding

transit vehicles, this new roadway connection would provide a benefit to fire department vehicle mobility.

Because of these benefits, it is recommended that this phase of the preferred alternative is implemented first.
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Benchmarks for the implementation of this phase of the corridor include: (1) when triggered by transit usage and efficiency
goals; (2) when the remaining phases are completed in order to achieve a complete corridor; and (3) as a maintenance of

traffic plan, when reconstruction of the 10" Street underpass commences.

Interim Mitigation Concepts for 10" Street

As the preferred alternative is being implemented, some of the goals within this project could be accomplished through
mitigation measures independent of any alternative. The following interim mitigation measures, developed during the

evaluation and refinement process, could be implemented to the 10" Street corridor within their own timeline.

= Pgvement Markings for Bicyclists

The quality of the bicycling experience along the 10" Street corridor could be improved through the study and
implementation of enhanced markings. These could include adding bicycle lanes and sharrows. The 10" Street

corridor has a constrained right-of-way, so an innovative combination of treatments may be warranted.

= “Polly Grimshaw” rail-with-trail through campus

The City’s bicycle and pedestrian plan, contained within the Growth Policies Plan, contains a plan to build a multi-
use trail adjacent to the existing railroad corridor within the campus. This plan could be implemented as an
interim measure prior to the completion of the Law Lane corridor, and even continue to operate as a quality non-

auto east-west connection once the preferred alternative is completed.

= |ncreases to transit service, shelters, next bus technology

Enhancements to the corridor’s transit service could be implemented in the interim along the 10" Street corridor.
These measures could include shelters, sidewalk improvements, and technological improvements such as the

ability to disseminate real-time information on bus locations and estimate arrival and wait times at specific stops.

= Signing/striping for pedestrians

The current pavement markings along the 10™ Street corridor are inconsistent, and within the campus are not
differentiated from other parts of the City. Due to the heavy pedestrian use of this corridor, a new campus-
standard for pedestrian oriented pavement marking and mid-block crossings could be used in the interim to help

address pedestrian concerns.

= Speed Limits
To address safety and pedestrian/bicycle concerns within the study area, a speed limit study could be conducted to
determine the appropriate vehicular speeds in the campus setting where there is a significant presence of

vulnerable road users.

= Signal timing study

The traffic models developed to evaluate existing conditions suggested that signal timings could be studied in

more detail to develop timing plans to help alleviate some traffic issues on the corridor.
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Conclusions

The study team selected Alternative 2, the two-way alternative, for the preferred alternative, as it does outperform the
one-way pair when it comes to how the corridors meet the needs of bicyclists, pedestrians, transit riders, and emergency
access, as well as private motor vehicles. It is a better fit with existing City, IlU and MPO policies, notably the Complete

Streets Policy. Public input gathered during this study demonstrated a clear preference for two-way circulation.

It is important to note that the analysis shows that both the one-way and two-way alternatives demonstrate a marked
improvement over existing conditions. The one-way pair (Alternative 1) improves the corridor significantly for vehicular
traffic traveling through the corridor. The two-way alternative (Alternative 2) shows some improvement for vehicular
through traffic, though not to the same extent as the one-way pair. However, the two-way alternative does outperform the
one-way pair when it comes to how the corridors meet the needs of bicyclists, pedestrians, transit riders, emergency access
and future growth of the University. For this reason, the two-way alternative became the preferred alternative since the
study goals include enhancing all modes of transportation. Alternative 2 is a better fit with existing MPO, IU and City

policies.

The preferred alternative can be constructed in three logical phases. The westernmost phase, between Union Street and

10" Street, would be the most beneficial to construct first, since it would add mobility for transit and emergency vehicles.

Two refinements to the two-way alternative are included in the preferred alternative: measures to encourage use of the

new 14" Street/Law Lane Corridor, and a program to restrict access drives on the 10" Street corridor.

Implementation of the recommendations contained within this report will include detailed analyses and traffic modeling
necessary to detail operational characteristics of the new roadway and serve as an input to design. There are numerous
operational and design details to be determined, outlined earlier in the report. In addition, several mitigation measures can

be put into place prior to construction of the preferred alternative.
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APPENDIX A: CAPACITY ANALYSES

This appendix details the technical traffic analyses prepared for this study. It includes descriptions of data calculated, the
methodology of analysis used to calculate existing conditions, and the traffic-based measures of effectiveness (MOEs) in the

report.

Existing Capacity Analysis

The existing conditions of the study are analyzed to determine if any existing areas of concern or opportunity exist within

the transportation network and to establish a point of reference for the analysis of future traffic conditions.

Existing Roadway Network

The study area is bordered by 17" Street on the north, 10" Street on the south, Dunn Street on the west, and the SR 45/46
Bypass on the east. Figure 4 in the main body of the report shows the street network of the study area and the existing

traffic controls at the study intersections.

The study area has several key local access roadways classified by the City of Bloomington. Average daily traffic (ADT)
volumes were obtained for the heavily trafficked roadways in the study area from the City of Bloomington. The roadways

in the study area include the following:

= SR 45/46 Bypass
The SR 45/46 Bypass is a 2-lane roadway that runs north-south through the study area. The roadway is classified
as a primary arterial with an average daily traffic of 24,800 vehicles between 17" Street and 10" Street. Within the

limits of the study area, the Bypass runs between 17" Street and 10" Street.

» 17" Street
17" Street is a 2-lane roadway that runs east-west through the study area. The roadway is classified as a
secondary arterial with an average daily traffic of 15,000 vehicles between Dunn Street and Fee Lane and 7,400
vehicles between Fee Lane and the SR 45/46 Bypass. Within the limits of the study area, 17" Street runs between
Dunn Street and the SR 45/46 Bypass.

= 14" Street
14"™ Street is a 2-lane roadway that runs east-west through the study area. The roadway is classified as a local
street. Within the limits of the study area, 14" Street runs between Dunn Street and Walnut Grove Street.

» 13" Street
13" Street is a 2-lane roadway that runs east-west through the study area. The roadway is classified as a local
street with an average daily traffic of 3,000 vehicles between Dunn Street and Walnut Grove Street and 4,800
vehicles between Walnut Grove Street and Fee Lane. Within the limits of the study area, 13" Street runs between

Dunn Street and Fee Lane.

= [lawlane
Law Lane is a 2-lane roadway that runs east-west through the study area. The roadway is classified as a local

street. Within the limits of the study area, Law Lane runs between Fee Lane and Union Street.
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= 10" Street
10™ Street is a 2-lane roadway that runs east-west through the study area. The roadway is classified as a
secondary arterial with an average daily traffic of 9,100 vehicles between Indiana Avenue and Woodlawn Avenue,
20,800 vehicles between Woodlawn Avenue and Walnut Grove Street, 16,500 vehicles between Walnut Grove
Street and Jordan Avenue, 15,800 vehicles between Jordan Avenue and Union Street, and 12,900 vehicles between
Union Street and the SR 45/46 Bypass. Within the limits of the study area, 10™ Street runs between Dunn Street
and the SR 45/46 Bypass.

= Dunn Street
Dunn Street is a 2-lane roadway that runs north-south through the study area. The roadway is classified as a

secondary arterial. Within the limits of the study area, Dunn Street runs between 17" Street and 13" Street.

= Indiana Avenue
Indiana Avenue is a 2-lane roadway that runs north-south through the study area. The roadway is classified as a
secondary arterial with an average daily traffic of 5,500 vehicles between 17" Street and 10" Street. Within the

limits of the study area, Indiana Avenue runs between 17" Street and 10" Street.

=  Woodlawn Avenue

Woodlawn Avenue is a 2-lane roadway that runs north-south through the study area. The roadway is classified as
a primary collector. Within the limits of the study area, Woodlawn Avenue runs between 17" Street and 13"
Street and between 12" Street and 10" Street.

= Walnut Grove Street

Walnut Grove Street is a 2-lane roadway that runs north-south through the study area. The roadway is classified
as a local street with an average daily traffic of 1,300 vehicles between 17" Street and 13™ Street and 2,300
vehicles between 13" Street and 10™ Street. Within the limits of the study area, Walnut Grove Street runs
between 17" Street and 10" Street.

=  Feelane
Fee Lane is a 2- to 3-lane roadway that runs north-south through the study area. The roadway is classified as a
primary collector with an average daily traffic of 8,200 vehicles between 17" Street and 13" Street, 6,900 vehicles
between 13" Street and Law Lane, and 7,400 vehicles between Law Lane and 10" Street. Within the limits of the

study area, Fee Lane runs between 17" Street and 10" Street.

= Jordan Avenue
Jordan Avenue is a 2-lane roadway that runs north-south through the study area. The roadway is classified as a
primary collector with an average daily traffic of 8,100 vehicles between Law Lane and 10" Street. Within the

limits of the study area, Jordan Avenue runs between 17" Street and 10" Street.

= Sunrise Drive
Sunrise Drive is a 2-lane roadway that runs north-south through the study area. The roadway is classified as a local

street. Within the limits of the study area, Sunrise Drive runs south from 10" Street
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= Union Street
Union Street is a 2-lane roadway that runs north-south through the study area. The roadway is classified as a
primary collector with an average daily traffic of 3,600 vehicles north of 10" Street and 10,800 vehicles south of

10™ Street. Within the limits of the study area, Union Street runs between 10™ Street and Lingelbach Lane.

= Jefferson Street
Jefferson Street is a 2-lane roadway that runs north-south through the study area. The roadway is classified as a

local street. Within the limits of the study area, Jefferson Street runs south from 10" Street

A map of the roadway functional hierarchy and Average Daily Traffic (ADT) is included as Figure 5 in the main body of the

report.

Existing Traffic Volumes

Two sources of data provided existing peak hour turning movement traffic volumes. Turning movement counts were
obtained for several of the study intersections from the City of Bloomington from 2000 and 2007. These counts were
supplemented by turning movement counts performed by the City and Gorove/Slade on Tuesday through Thursday, March
17 through 19, 2009 from 7:00 am to 10:00 am and from 3:00 pm to 6:00 pm. The existing traffic volumes compiled for the
intersections contained within in the study area are shown in Figure 24 and Figure 25. The morning and afternoon peak
hours for the system of intersections being studied occurred between 8:45 to 9:45 AM and 5:00 to 6:00 PM, respectively.

The existing turning movement counts are included in Technical Attachment 3.

It should be noted that a planning-study level of analysis was applied for this study. In accordance with that, extensive data
collection was not performed. The count data obtained from the City of Bloomington was provided from previous studies
performed by other firms. Several of these counts were provided as printouts from the software program HCS, which
included only vehicular counts. Pedestrian data, bus blockages per hour, and truck data were not included in these counts.
The counts performed by Gorove/Slade concentrated exclusively on vehicular turning movement and pedestrian counts.

Future studies could include new, detailed turning movement counts, in order to collect all supplemental data.

Assembly of Traffic Model

In order to evaluate the roadway network, intersection capacity analyses were performed for the existing conditions at the
intersections contained within the study area during the morning and afternoon peak hours. The Synchro/SimTraffic
software package was used to compile a traffic model with the existing volumes and data obtained from the City of
Bloomington and from field reconnaissance performed by Gorove/Slade. This data included existing lane configurations,

traffic controls, and signal timings at the intersections shown within the study area.

The SimTraffic portion of the Synchro, Version 7 software package was used to analyze the study intersections. SimTraffic

modeling using simulation was chosen over Highway Capacity Manual (HCM) methodologies incorporated into Synchro

because it is especially useful for analyzing complex situations that are not easily modeled macroscopically. SimTraffic
modeling better evaluates the effect of signalized intersections on nearby unsignalized intersections and driveways, delays
generated by pedestrians crossing roadways, the operation of intersections under heavy congestion, and closely spaced
intersections with blocking and lane change problems. SimTraffic results typically match queues and observations of

intersections in the field more closely than do results from the HCM methodology.
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As stated previously, extensive data collection was not performed for this study. Due to this, several default values were
assumed during the assembly of the traffic model. This includes the peak hour factor (PHF), which was assumed to be a
default of 0.92. In order to remain consistent between all forms of data used, the default PHF was assumed for all the study
intersections. As standard practice, the default PHF would have been used for all future scenarios since traffic patterns in
the future do not necessarily follow existing traffic patterns. Using the default PHF also remains consistent throughout the
entire analysis. However, altering the PHF would be performed for all alternatives and would not result in a significantly
different result. The relative ranking of alternatives would remain unchanged. In addition to PHF, the default percentage of
truck traffic (2%) was assumed for the traffic model. Truck data was also not included in the traffic counts. Future
engineering studies could include more accurate PHF and truck data. Similarly, altering the percentage of truck traffic
within the traffic models would not result in a significantly different result. Lastly, several variables were not included in
the development of the traffic model, such as bus blockages along the corridor. This is due to the lack of data collection, as
well as the limitations of the traffic model. SimTraffic does not explicitly model factors such as bus blockages, so the data
was not included in the existing traffic model. Additionally, bus blockages for the future scenarios are unknown due to the
rerouting of existing transit routes with the roadway improvements recommended. In order to remain consistent between

all models, bus blockages were not included in any of the scenarios.

Existing Capacity Analysis Results

Intersection capacity analyses were performed for the existing conditions, as described above, at the intersections
contained within the study area. The results of the intersections capacity analyses are shown on Figure 26 and Figure 27 for
the morning and afternoon peak hours, respectively. The results are expressed in level of service (LOS) for the overall
intersection. An overall LOS is shown for the signalized and all-way stop-controlled intersections. For two-way stop-
controlled or T intersections, an overall delay is defined in the HCM, so the LOS shown is based on the delay of the minor

approach(s) of the intersection.

As shown on Figure 26 and in Table 4, all study intersections operate at acceptable (LOS D or better) conditions during the
morning peak hour. During the afternoon peak hour, as shown on Figure 27 and in Table 4, the following intersections

operate at unacceptable LOS:
= 17" Street and Fee Lane
= law Lane and Jordan Avenue
= 10" Street and Woodlawn Avenue
= 10" Street and Jordan Avenue
= 10" Street and the SR 45/46 Bypass

These results generally confirm what has been observed by Gorove/Slade during field reconnaissance. The only exception
is the intersection of 10" Street and Fee Lane, which also appears to operate at unacceptable conditions during the
afternoon peak hour. This was observed to be due mostly by pedestrians jaywalking across the intersection during the

vehicular phases, which is not modeled in SimTraffic.
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Future Capacity Analysis — Alternative 0, No-Build Scenario

Alternative 0 Roadway Network

The future roadway network is based on the existing configuration of the roadways in the study area. It was assumed that
a few key roadway improvements would be implemented in the future, no-build scenario. These include the following

roadway and intersection improvements:
= Construct a traffic signal at the intersection of 17" Street and the SR 45/46 Bypass;
=  Widen the SR 45/46 Bypass to a 4-lane cross-section; and
=  Remove the Walnut Grove Street railroad crossing and replace with an at-grade crossing along Woodlawn Avenue

The no-build scenario also includes some signal timing improvements along the 10™ Street and Law Lane corridors in order
to improve intersections that operate with unacceptable levels of delay under the existing conditions. Most notably, this
includes the intersections of Jordan Avenue with 10" Street and Law Lane, which are vastly improved in the traffic model
with signal timing changes. This was done to create a better comparison with the build scenarios, which also include signal

timing changes.

Alternative 0 Traffic Volumes

For all alternatives, the LOS was projected out to 10 years. A 10 year time line was chosen because this is the earliest that
improvements are anticipated to occur (State and federal regulations may require additional analysis beyond 10 years).In
order to account for traffic generated by nearby development and inherent growth on the roadways within the study area,
a one percent growth rate per year was assumed. This growth rate was assumed based on Census information gathered
from the City of Bloomington. The one percent growth rate was summed to be sufficient to account for growth related to
Indiana University because the Master Plan does not include significant new traffic generators, as the University intends to
keep the relative amount of parking on campus the same as it develops and grows. Traffic volumes were also rerouted due
to the construction of the new Woodlawn Avenue railroad crossing. The traffic volumes for the no-build scenario for the

intersections contained within in the study area are shown in Figure 28 and Figure 29.

Alternative 0 Capacity Analysis Results

Intersection capacity analyses were performed for the no-build scenario using SimTraffic simulation at the intersections
contained within the study area. The results of the intersections capacity analyses are shown on Figure 30 and Figure 31 for
the morning and afternoon peak hours, respectively. The results are expressed in level of service (LOS) for the overall
intersection. An overall LOS is shown for the signalized and all-way stop-controlled intersections. For two-way stop-
controlled or T intersections, an overall delay is defined in the HCM, so the LOS shown is based on the delay of the minor

approach(s) of the intersection.

As shown on Figure 30 and in Table 4, all study intersections operate at acceptable (LOS D or better) conditions during the
morning peak hour. During the afternoon peak hour, as shown on Figure 31 and in Table 4, the following intersections

operate at unacceptable LOS:
= 17" Street and Dunn Street
= 10" Street and Indiana Avenue

= 10" Street and Woodlawn Avenue
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= 10" Street and Jordan Avenue

A few of the study intersections are improved in the no-build scenario due to signal timing changes including the
intersections of (1) 17" Street and Fee Lane, (2) Law Lane and Jordan Avenue, and (3) 10" Street and the SR 45/46 By pass.

Travel time results for the morning and afternoon peak hours through the 10" Street corridor were also recorded for the

no-build scenario, which are shown in Table 6.

Future Capacity Analysis — Alternative 1, 10" Street and Law Lane as 1-Way Streets

Alternative 1 Roadway Network

The future roadway network for the one-way pairs scenario is based on the existing lane configurations in the study area,
including the improvements listed above for the no-build scenario. For the one-way pairs, it was assumed that Law Lane
will travel westbound, and 10" Street will travel eastbound. The cross-section of the proposed Law Lane extension was
assumed to be 2-lanes, with turn-lanes provided at intersections. Traffic controls at the study intersections were based on
what was necessary for capacity along the corridor. As stated above, the one-way pairs scenario also includes some signal
timing improvements along the 10™ Street and Law Lane corridors in order to improve intersections that operate with

unacceptable levels of delay under the existing conditions.

Alternative 1 Traffic Volumes

The traffic volumes for the one-way pairs scenario are based on the volumes from the no-build scenario, as explained
above. In addition to the growth-rate assumed to account for future growth, vehicles were rerouted throughout the
roadway network due to the construction of the Law Lane extension and the conversion to one-way pairs. The traffic
volumes for the one-way pairs scenario for the intersections contained within in the study area are shown in Figure 32 and
Figure 33.

It should be noted that the traffic volumes included in this study are of a planning level type analysis. They are not intended
to be design-level volumes. In a future engineering study, the projected traffic volumes for the one-way pairs scenario
could be revised to show a larger volumes of vehicles turning at intersections due to rerouting with the one-way streets.

However, revising the traffic model parameters and volumes would not significantly changes the results of this study.

Alternative 1 Capacity Analysis Results

Intersection capacity analyses were performed for the one-way pairs scenario using SimTraffic simulation at the
intersections contained within the study area. The results of the intersections capacity analyses are shown on Figure 34
and Figure 35 for the morning and afternoon peak hours, respectively. The results are expressed in level of service (LOS) for
the overall intersection. An overall LOS is shown for the signalized and all-way stop-controlled intersections. For two-way
stop-controlled or T intersections, an overall delay is defined in the HCM, so the LOS shown is based on the delay of the

minor approach(s) of the intersection.

As shown on Figure 34 and Figure 35 and in Table 4, all study intersections operate at acceptable (LOS D or better)
conditions during the morning and afternoon peak hours. All of the study intersections that operate at unacceptable
conditions during the afternoon peak hour under the existing conditions are improved to acceptable conditions in the one-

way pairs scenario.
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Travel time results for the morning and afternoon peak hours through the 10™ Street and Law Lane corridors were also

recorded for the one-way pairs scenario, which are shown in Table 6.

Future Capacity Analysis — Alternative 2, 10" Street and Law Lane as 2- Way Streets

Alternative 2 Roadway Network

The future roadway network for the two-way pairs scenario is based on the existing lane configurations in the study area,
including the improvements listed above for the no-build scenario. The cross-section of the proposed Law Lane extension
was assumed to be 2-lanes, with turn-lanes provided at intersections. Traffic controls at the study intersections were based
on what was necessary for capacity along the corridor. As stated above, the two-way pairs scenario also includes some
signal timing improvements along the 10™ Street and Law Lane corridors in order to improve intersections that operate

with unacceptable levels of delay under the existing conditions.

Alternative 2 Traffic Volumes

The traffic volumes for the two-way pairs scenario are based on the volumes from the no-build scenario, as explained
above. In addition to the growth-rate assumed to account for future growth, vehicles were rerouted throughout the
roadway network due to the construction of the Law Lane extension. It was assumed that approximately 50-60% of the
existing westbound traffic and approximately 30-40% of the existing eastbound traffic would be rerouted to Law Lane. The
traffic volumes for the two-way pairs scenario for the intersections contained within in the study area are shown in Figure
36 and Figure 37.

It should be noted that the traffic volumes included in this study are of a planning level type analysis. They are not intended
to be design-level volumes. In a future engineering study, the projected traffic volumes for the two-way pairs scenario
could be revised to show a larger volumes of traffic traveling on the 10™ Street versus the Law Lane corridor. However,
revising the traffic model parameters and volumes would not significantly change the results of this study (the comparative

performance of each alternative’s MOEs).

Alternative 2 Capacity Analysis Results

Intersection capacity analyses were performed for the two-way pairs scenario using SimTraffic simulation at the
intersections contained within the study area. The results of the intersections capacity analyses are shown on Figure 38
and Figure 39 for the morning and afternoon peak hours, respectively. The results are expressed in level of service (LOS) for
the overall intersection. An overall LOS is shown for the signalized and all-way stop-controlled intersections. For two-way
stop-controlled or T intersections, an overall delay is defined in the HCM, so the LOS shown is based on the delay of the

minor approach(s) of the intersection.

As shown on Figure 38 and in Table 4, all study intersections operate at acceptable (LOS D or better) conditions during the
morning peak hour. During the afternoon peak hour, as shown on Figure 39 and in Table 4, the following intersections
operate at unacceptable LOS:

= Law Lane and Fee Lane
= Law Lane and Jordan Avenue

= 10" Street and Jordan Avenue
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A few of the study intersections are improved in the two-way pairs scenario due to signal timing changes and rerouted
volumes including the intersections of (1) 17™ Street and Fee Lane, (2) 10™ Street and Woodlawn Avenue, and (3) 10™

Street and the SR 45/46 By pass.

Travel time results for the morning and afternoon peak hours through the 10™ Street and Law Lane corridors were also

recorded for the two-way pairs scenario, which are shown in Table 6.
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Comparison of Capacity Analysis Results

Table 4 shows a comparison of the capacity analysis results for all the scenarios outlined above.

Results
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Table 5 shows a summary of the capacity analysis results, as shown in Table 4. As shown in the table, improvements
included in the no-build scenario are evident in the afternoon peak hour, with the reduction of the number of intersections
operating at LOS F. For the one-way alternative, all study intersections are improved to operate at acceptable conditions
during the morning and afternoon peak hours. This is due to the configuration of the one-way streets moving vehicles
efficiently through the corridor. For the two-way alternative, all intersections operate at acceptable conditions during the
morning peak hour and three intersections operate at unacceptable conditions during the afternoon peak hour. The
number of unacceptable intersections is greater in the two-way alternative than the one-way alternative. However, it
should be noted that the number of unacceptable intersections in decreased from the existing conditions to the future two-

way alternative.

Table 5: Summary of Capacity Analysis Results

Number of Intersections with Level of Service Grade
Leve! of Existing Conditions No-Build Scenario One-Way Alternative Two-Way Alternative
Service
AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak

A 16 11 16 11 15 11 16 6

B 6 3 6 4 8 4 8 10

C 2 3 3 3 1 7 1 5

D 1 3 0 3 1 3 0 1

E 0 1 0 2 0 0 0 2

F 0 4 0 2 0 0 0 1

Table 6 shows a comparison of travel time results for the 10" street and Law Lane corridors for each of the future
scenarios. Both the one-way and two-way alternatives show improvements in the corridor travel time due to the increase

in capacity with the construction of the Law Lane extension.

Table 6: Comparison of Travel Time Results

Travel Time Results (Minutes)
Corridor No-Build Scenario One-Way Alternative Two-Way Alternative
AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak
10" Street Eastbound 4.2 20.2 4.1 5.6 4.1 5.0
10" Street Westbound 5.0 6.4 - - 4.4 5.2
Law Lane Eastbound - -- -- - 3.6 5.5
Law Lane Westbound -- -- 3.4 4.0 3.6 3.8

It should be noted that the two-way alternative shows better travel time than the one-way alternative although the
intersections operate under more congestion. This is due to the process of calculation for intersection delay and total
travel time. Travel time is calculated using origin-destination data to only count vehicles that came from the next upstream
link, which is almost equivalent to taking the travel time of only those vehicles that travel the entire corridor. In contrast,
intersection delay measures the travel time of all vehicles within the system. In this case, the higher levels of intersection
delay simulated in the two-way alternative are most likely due to the delay experienced by turning movements, which is

not reflected in the travel time. Signal timing and coordination also affect the arterial travel time.
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Figure 24: Existing Traffic Volumes, Page 1
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Figure 27: Existing Afternoon Peak Hour Levels of Service

April 30, 2010 54



10" Street Mobility Study

Gorove/S|

ade Associates

8%, 88a g o g8
wEs A cene ) E g A__os/o1 285 A__or/g 555 A o1/g )
‘J L «—spi/se L «—5/s ‘J «——0/0 ‘J i | < GRL/SIT ‘J [ ‘—smfg
—SE/01 —0E/01 > —&/g »> —02/8 ‘o Al——052/501
AP\ A\ Yo" oM ®
\ > O/ > L/ > Ny &
orz/csr A ‘} - v/t A ‘} | /s A ‘} | s/o_ A ‘} [’ ost/g9 —A
ort/ss—»| o wg 89S —»| wouw S0—» cow 0S1/S0T — | 9 o 082/091 —»
SL/ST Ty § ;._3 ﬁ 58/02 Ty E g‘ § 5/0 v S g‘ W 5/0 vy - g
a 2 &
4 N
0 a8
E & 33 Ao
! s ‘ l L «——out/sy «——00e/51T
e = « ——GL/61 —SE1/59
3 2 o\ S\
19 € AZETE e >
H: g 01/0 | ] oze/ser —»| | |
1 8 5[] s> g2y oc/ey | g
il 3 Ty | Faa a3
e T - s
H = =
Lla 8
e % 2
J! . (1] [z Ny — ] ‘
#@ ! S = s 8BS ~0/0
3 s : a3 < 0E6/08S | l g «—0/0
] ' -« /
%ey t i g g f_h_\v— 0z/061 @y 0/0
H = -
e rE - N ATt >
5 W - T soe/069 — W | | | s1/01 — [ ] ]
S @ H ;T |lE o= 086/0Z "y | =8 ofo—» sgo
g i ¥ g , sg woer Ty | w37
; = 2 § =
©) " 2
‘-' i o w
! o o & )
. | M = - e
e“'*% i - g S8 S8g A co/er
£ i ; | <—s9/51
:.‘ ) «< ‘l'fb-l\‘a—sm
; C .
H -« -« »
£ wveooib | gergr —A | T or/s —A ] T |
ORI H ) SET/G6 — g Sv/st Pl omg
o D) @ -
ST w88
28 |, sow | Ao
| \—cg/oh ‘ «— 012/021
@ O @ » __‘v—mﬂ;z < ‘)-r\ — 051/5t
[t7}
% A »
‘: ANy 1504 B ! N TSI N [ ot/01 A ‘1 [’
b § w s81/08 —M w2 8
2d si—y | 25
CRRNO L L :
g | : SAy- IR N 3
& % H 8 - 8o
i & 4 TeZ ef e
anyssa —= § onyssagn-— & 2Eg A /g1 588 A g
L& '] | «——0er/oy «— 0L
SR @ @ O N RUBIPULN « ‘Pr_\v—sswss « ‘)ro\v— s/0
= © )
! & < T » »
15 uung N @ 15 uung N : T G—guwion or/sr —A | T [ s/s —A | T |
x & % I & 3 : g 2 soi/sti—»| gag 05/09 —»| wuww
& & £ I & T i b 3 wory | 33 sy | T
i ¥ ISWRD N o : 15 1R £ 9

Figure 28: Alternative 0 Traffic Volumes, Page 1

April 30, 2010



10" Street Mobility Study

Gorove/Slade Associates

& = T = = ™
8 A go/se RS A ozz/sz gg
| | «——5z2/89 «——06/59 | ‘ «——00E/0TT | A ceioe
e )-r_\v—o_:_;gy A\Y s <y ANY S » L oy
© S @ @O
» < > <
or/os A ﬁ T | si/os—»| | | os/sy A T [’
00E/S9T— | o v o — w o GBE/GST w0 o
woe—y | EEE || Y| ER viEs g8
“gg g il 8
m o~
2
()| sgs
e g g8 e A o9/0p
- = | i | < —se1/s6
g =) « » 501/99
H = oY
(3] ]
18 € Y
s @ oz1/sy A “| |"
R 'g w659 —>| o m o
" —" -
:; g :IQ: 5t/02 | 4 & E P
; =
5 =
| @ 3 -
@ (=] o e @ e
Y 4 : = = Fag
#\@ ! é = 28R A 0z/s
e e B[] 40l
N : = ) -
% ; = A T
§ g @/ § = o
S ! S o Y.
£ e LI R st/s A || >
5 g g 2 |
Ky uepIof N ! ] s < 5/5
§ O I si/s ~ v [ 2§ 8
/ g 558
i =
= 2K i
z %“ -
@ o 2
%% \ o A ggs A orr/or
% ! J i |p <—q9z/s8
@; @Y 521/96
~—0 &
i ampueport| | cry/op —A ﬂ r
S s6z/sar > 0} 12
Iy i 888
I g set/or Y | @ 2 S
' i o
r ol =
p— naayN ?’ @ E E
: )
- =
:. .(|
UGS INU BN X l
; 0)
3 H osz/sit A [ % T
= N 15U04 N ! anyIsauog N |
1 ‘r‘ 0EL/0L '_V 29
Ay UMR{POOM N r," @ DAY UMBIBOOM N .."‘:_" g“
'] 0
g 3 5
. YR N
b % : § 2w 88 o
i e % s 8 S88
— — g onyssdan-——fp S8 3 A ost/sL g8 A oz/se
| & b ]i| «—— 001/51 | | {’ «——018/02Y
EA— amy eupIpUl N <. > 05/01 « ov1/s6
sy ; © Y A\
e r., ® S
15 0ung N 15 uung N : &—sutgy| | 0£/01 A ﬁ |’ ore/ser A r
& : o & 7
s ! 2 & % ‘ § g sor/o9 —| ser/ser—>| o o o
§ % £ = & & : z b | oe/st v | 2B 8 /sty | g S 3
—a I swEN- L w i 18 1ueIn N "gs i
—

Figure 29: Alternative 0 Traffic Volumes, Page 2

April 30, 2010

56



10™ Street Mobility Study

Gorove/Slade Associates

E 5 E7 =
E 1955t é AEMORL g %ﬁ Future Moming Peak Hour
|- o s ‘%%b (X) - Level of Service
Eﬂ-s:© . E17a5t . . . . e st
fs? 1 3 |
‘Ena-stg % § g ! l i
E1505t— i = g § § i _ Ungelbacy,,
514-&. . E14nst . ! § /
--------------- o 0090 | F
£ 12061 T T ;
E4105t § m-,“”mh %""
p— —3 S S o .
EColuge&v:Dl E A
2 1 0 o T e _.
gl - . E1095t @ . E40nSE . ----- ""'.*--.. Em-st©-
z 1 Y N T T |
g. | Egest- i g 2 A | | -
; P § E 3 % 7 E€astgate L
§ L gamst § H H H E E855t
z = = = z z
Figure 30: Alternative 0 Morning Levels of Service
3 g 7
o é — i '%% Future Afternoon Peak Hour
|- - s %-%b (X) - Level of Sevice
Eﬂ-s. . E1705t G @ @ . ear*st
fs? 1 3
‘Ena-stg % § g ! l i
E1505t— i = g § § i _ Ungelbacy,,
514.5. . E14151 . ) § /
--------------- ©i® O @ |
RS e %,
_EHeSE : § S e N b i @
ECattage Grove Dr E TR .
E1085t . . 105t . £10°5t @ ‘‘‘‘‘ ':- ElO‘St@
& | S T I A AT A D S, -_
g. | Egest i g 2 A | | -
| & z 2 E % g EEastgateLn
§ L gamst 5 § H H H E E855t
z = = = z z
Figure 31: Alternative 0 Afternoon Levels of Service
April 30, 2010 57



10" Street Mobility Study Gorove/Slade Associates

- - 2 g 238
82 g 852 6 5 8 s, SEs
58S A ce/oe Ba2 A nc/ot S22 o A cr/on a8 % -]
| l | «——si/sE ‘J «—s/s | ‘ L <—o0/0 i | | €—or/smr | i L «——spi/sy
- » — » — « — «< » — < —
Qf se/01 v Qv 0g/o1 v ';;\v sz/o1 G;\v 0z/s -\ S61/00T
\.J‘ / . \./4 > ) Y
otz/ser A r se/or A ‘1 [ s/s _A || OT1/56 — 511/611 —»
ov1/58—> g8 s/5—> 288 50 —» sg= 08/01 "y sez/03 g
si/sz Ty sSa S8/02 Ty = s/o ¥ 5
& 5 S
h w [=2";]
g 89w
S 5w S w2
3 & & = asa
! E i L «——ou1/sy 1| «——05/01
g =) < T GLT/ST < | > ¢ ce/sp
§ = & =Y
{ € - \ 4
J 8 ||| — Y | o61/5zL P
i % = sifst Ty | 2w 091/0L Y
- 3 88
= =1 8 g
= - - ~
J’ w x
i a ©
i < L
Jo HE &
] i =
; )
o i g = 538
' e i o B «——086/085 | L <«—su/st
L ! b —02/061 <« 5/5
& . ; g = &Y ()Y
7 2 = \:‘) \:-y
= - | g &_ <4 »
5 o F o = S00/069 > S1/01 »
— @ 5 P3| g = sz y | 28 o/ Ty
£ ! g . S g
5 ! = =g
/ 5 g 2
© SIS
! = =
/ S § g 3 8 8
[ M ol
Q"’% i \ o A S |E % g8 A co/or
2 i L «——so1/0z
! > < l (Y s
= o~
\
] Ay URRIOFN A | % A T
: ge/01 | 5/ 4 ]
ARSI N i ) Ser/ss o 2 051/0L —» w9 g
g e =g 0L/§ e S
Ly ¥ g8 A e
{
sy
wyaag N @ &
" §‘“ g w 88 A
: % g S ___Ob/SE
{ i [ A__ss/sv | i | | €—sssn
h »
@:smamm« ; e C.\‘f sufse ||« Q\Y s
; 0
i L — [" ot/o1 A | ["
. " a: v " s o SET/06—» o 19 o
g ANEUMBIPOOMN 55 5Ty | B 5
@ any URE|pOOM N H | 8 & &
% § 5
& d i anyHied N § - -
& &7 b oy . .-
2 I T 52 falr il
INYS5I3N -‘." & § Ay SSad N & R g A czion S8y
L& w L «——oet/ov [ || |€——soss
any BuBIpUIN @ = any eusipur « AT s <. > A\l
/ <t =
! & o/ \}
15 uung N 15 Uung i H & 1suunan or/er A ‘1 r 52/06 —p
L4 & L i 5 @ ik SO01/ST1 | 2 2o 08/0z "y
@ & S i & i E & . -
5 & g PR S : B a oY | g SR
o T sweny 0 ¥ : 15 uRI § o

Figure 32: Alternative 1 Traffic Volumes, Page 1

April 30, 2010 58



10" Street Mobility Study

Gorove/Slade Associates

2 E
$¥3 4
- B
S = A oez/cn
| | | |<«——ss/os <«——06z/011
« i »> v out/ost i A oou/0sz v sz A oor/sr
O ® o
@ Y | J N
oL/op —» sa/os —A | [
58,6t Ty 00Z/08 v w2 o
w2 o
o W
e M
i o
SR
8
E A__09/0v
= «——0vZ/091
2 ®
£ J
= ocrce —A ‘} [’
= 061/06 Pl oesg
H =] g o
= F w3
@/ |9 % :
d 8
! g |
o )
3
o® =
@*’\ % ; P Y
‘ﬁ’ & 3 = «4— G1/6
* : 001 3 ©
5 o = ovior—A [T | |
savuepiory E - < sl BgR
§ ; , S¢S
: g 8
! ~
%, f § A
%‘h ¥ A cor/e
! p \4— 0EE/SHT
= ©
Tt
; OMPURRIOEN | oz ropy A ||
e H svz/sst —»| w0 oo
§ S£8
5 ] L=
" o~ ™
{
ujead N b
weeyn 7
1S BA0UD INUIEM N ! )
: —(0
& 3
: " 741
S i § — oep/oTT |
f 28
AL d @ A LMEIDOOM N B
7 { 5
é g :. any HEd N § § ﬁ "
[ I H ss2 |,
WY SSIIN % A L 1 88 oz/se
L& w A ger/os 1| «——o19/021
Ny BURIPUI N —tu @ any eueipu| N /__\4— Sv1/02 < L » C—;\"_ 0v1/56
] <t
| ; ® Gz,
15 uung N 5 uung i H 3 & wswunan | 0ZZ/G8 - A ‘1 r 0LE/G9T A ‘\ |
2z & % H I : ¥ g soz/szl Ty 588 g:;ﬁ::— > 2gg
g & c & g T b g e Y| e35
[ | i W& : 19 N 5% =

Figure 33: Alternative 1 Traffic Volumes, Page 2

59

April 30, 2010



10™ Street Mobility Study

Gorove/Slade Associates

E 19551 E MEMORIAL ; \. "%‘% Future Moming Peak Hour
E18u5t | Y | E ﬁﬁ% ® - Level of Service
‘E g _ E;}lst-_ . . i e.ﬂ'%\
i d P
* E - g i
E1505t ; 1 I bi lhﬂbmh
E=t4-st.' . ewsr. y '
---------- Q- @—@ i S
Eazst 1T T ' :
[y, %
EH15t- - i % e ‘."“E.-'-'Ef_ A
£ Cottage Grove Dr E [ — .
- E10%5t E1055t . E10m5t- ‘ -------- .‘ ’.:_“ E“F'Sf@
£ H s !r N | 1T | € Trttceee
,§ ~ EGeSt '!. § £ ) . . Rt
J - ; {/ 1 ; 3 E "
£ Egnst E g g s s p—
= F > = = = =
Figure 34: Alternative 1 Morning Levels of Service
3 s ’%
E19m5t E .'\11\.5:;"‘[]1||Ie.|: g %% Fi Afternoon Hour
b | E %«% (X) - Level of Senvice
Eﬁ-“-m@) § 2 5;1-51-__. © © ‘ e-&'l'st.- \
L I O
E1625tT = ¥ 5
I 1
E 1508t ; ! bi %Mm
ki) @ E1amst -
EM‘St@ . y

NFoster-Dr

E 120051 -‘ ------ - %a
E1155t - i 3 ] "“--E'.'.'f'f . 3
- £ i 1 O~
ECaltage Grove Dr -1 ¥ 1 = - . .
B0t © @ E1095t @ . Eim&t@ --------- . -.;..._. _____ E!O'St-@
: i3 / | T
2 : E:s(... ; £ | % { % g g % EEastgnteln
5. Edhst — E g H gj, 5 E E8est
E =z = = =
Figure 35: Alternative 1 Afternoon Levels of Service
60

April 30, 2010




Gorove/Slade Associates

10" Street Mobility Study

a3 & o S8 g8« =6 u Seg
883 | A guze 858 | A g B3 | A g SEE | Aoz 828 | A _pwziom B35 | A _gg
| | | |4——ses/osr L | | oseroer | «—— ose/ozt [ || |€¢—suse _ «—av/s L _V <——sge/szt
«< .Y\.l/i] 59/51 .“IJ1| sz/on «< v W.../<| or/or «< W\ J/d] /g « ..,W._./d..| /01 ~ |./1| §/5
SV 5 3 & T LTI ST X
06/09 A || | cg/op A _ 09t1/55 A J _ oz/sz — A || | or/s —A N ot/oz — A _
wheZE—| g gsefore —» | oo ose/orz —»| L Lo SzI/09 —» Y o I 09E/008 — | & o o
sy | S&S 0v2/06 — €539 si—y | SE3 ss—y | 583 ss—y | 5% sy | 5SS
dad v Ea8 &8 58 5% g
o (=] o
£8a Eg €z &3 588
B3 | A gee S38 | A g g3 83| , BEE| A _osi/sa
| H | | €—osesszr | 7 | | €—o09z/ser H A__ooz/oer «——092/551 | | —S22/06 _ _f «——098/992
« | > — 5/5 < > 0E/5T > —01/01 SP1/09 <« > | 4—082/597 « —08/5¢
A A\ Y o) ) e\
® ® = D 9 ©® ®
P\ A_ .ﬁ j oo A | 4 _Y _Y cor/ser_ A | _.Y o0z1/09__A oc/oz A _
0se/00z—»| o wmo OIR/SET—P | o 2N e A 561/061—» gz/egi—P [  n o s
§/5y e o /sy PR S 3 @ = oLfst S92
= X z = =z
=3 = W 15483 m
2S5 | A_en SBWIN|OA J1jje1L INOH Yead Aep}aaM d/INY - XXXX/XXXX i m 2
= £ =
< _Y A”cmméum e - z 7 £ ods
A\ 0/0 S]oal}S ABM-¢ 10§ SBUIN|OA Jijjel | INOH Yead : 0
&) H i
sis__h A._ H _v. 15013 i . S 150l 3 1501 3 1S%0T
oes/ooe—»| 'L .
S5y =S8 Sl T e 3 H-aig 3Belog 3
@ s s, 4 g §%ii3
3 = ey, S W
258 | A _seoe &ww D T —_ S -
F | | €—ozs/0eg] 2 w iy S
< | » — s s
¥ SE/SL @ e
® s 2 @& po-=
sr/ar A .A._ H _Y eﬁ-zm @ eﬁ._:m
os/sez—W| o
SE/SS Ty W sl W _..__550?: | 1 10513
g =
§ H H
w & = E) m W § 2 m mﬁ&.uu
m B m A oz/st 3 £ H W ] 3 w
| [€——svzroee @ @ @ @ H
| A Ll iSall3
<« P ﬂ\./( "0€/05 ot I @ @
U H
oz/5__A A__ H _Y z 150813
e 4 Y % 4 =
G o W, -
SGE/GLT m m m < 7 m 150613
5 ° #ee s 2
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Figure 37: Alternative 2 Traffic Volumes, Page 2
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Figure 39: Alternative 2 Afternoon Levels of Service
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APPENDIX B: MOE CALCULATIONS

Gorove/Slade used a wide range of quantitative measures of effectiveness (MOE) to evaluate the three alternatives. A
range of MOEs were used to understand how each alternative impacted all users of the transportation network, including
transit passengers, cyclists, and pedestrians. The MOEs included engineering evaluation criteria, such as intersection delay
and corridor travel time, and criteria developed based on planning and sustainability principles. The remainder of this

appendix describes the MOEs in greater detail and provides information on the analysis and results.

LOS and Travel Time Delay
These MOEs are described in Appendix A.

Intersection Density

Under this measure, Gorove/Slade counted the total number of intersections within the study area and calculated
intersection density per square mile. Intersection density measures the internal connectivity and porosity of the network.
A high number of intersections per square mile indicates that a roadway network has more options for its users, will be
more flexible, and will provide a good basis for the transportation system. This MOE was developed based on a Leadership
in Environmental and Energy Design — Neighborhood Develop (LEED-ND) credit. LEED is a building and development rating
system developed through the creation and implementation of universally understood and accepted sustainability criteria.
The LEED-ND rating system integrates the principles of smart growth, urbanism and green building into a system for

evaluating neighborhood design.

Table 7: Intersection Density MOE Analysis

ALTERNATIVE 0 — NO BUILD ALTERNATIVE 1 — ONE-WAY ALTERNATIVE 2 - TWO WAY
Intersections: 72 Intersections: 69 Intersections: 69
Density: 111 intersections /square Density: 106 intersections /square Density: 106 intersections /square
mile mile mile

Same as Existing Conditions Slightly Worse than Alternative 0‘ Slightly Worse than Alternative 0‘

Table 7 lists the results of this MOE. There are no significant changes in the total number of intersections or intersections
per square mile between each alternative; however, there are slightly fewer intersections under alternatives 1 and 2 than
under the no build option. The difference is negligible and none of the alternatives reach the 140 intersections per square
mile recommended by the LEED-ND rating system. The study area has several super blocks and a large amount of open
space, which impacts the number of intersections per square mile. Since each alternative is below the 140 threshold but

within a similar range, each alternative has a similar level of connectivity.

The decrease in intersections from Alternative 0 and Alternative 1 and 2 is a result of the elimination of intersections
between Fee and Woodlawn along Law Lane. The reduction in the number of intersections does not result in a significant

reduction in vehicle circulation or intersection density. Figure 2 shows the change in intersections between Fee and
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Woodlawn along Law Lane. Note that the figure shows that Woodlawn Avenue will be connected under both Alternative 1
and 2. This will increase north south connectivity and improve circulation despite the loss of several intersections in this

area.

Block Circulation

Under this measure, Gorove/Slade evaluated the clockwise/counter clockwise circulation on block by block basis. This MOE
measures the intuitiveness of the roadway grid, and how forgiving the grid is for new/lost drivers. Good circulation reduces

overall travel distances, helps disperse traffic better, and allows for easier transit routing.

Table 8: Block Circulation MOE Analysis

ALTERNATIVE 0 — NO BUILD ALTERNATIVE 1 — ONE-WAY ALTERNATIVE 2 - TWO WAY
Circulation No. of Blocks Circulation No. of Blocks Circulation No. of Blocks
Complete 25 Complete 6 Complete 24
Clockwise only 6 Clockwise only 15 Clockwise only 6
Counterclockwise only10 Counterclockwise only19 Counterclockwise only10
None 2 None 3 None 3

Same as Existing Conditions Worse than Alternative 0 ‘ Same as Alternative 0

Table 8 lists the results for this MOE. The analysis found that there is good block circulation under the Alternative 0 and
Alternative 2. Alternative 1 provides the least amount of block circulation of the three alternatives. The one-way pair
reduces the circulation of traffic along this corridor and has a significant impact on transit routing. With the two-way pair
transit routes can operate in both directions along Law Lane and 10™ Street. With a two-way pair, route travel time and
walk distances between eastbound and westbound stops are lowest. With a one-way pair, routes would operate
eastbound along 10™ Avenue and westbound along Law Lane. Transit users would have to walk between these two blocks
or beyond depending on their direction of travel and departure/destination point. This may discourage some people from
using transit.

Figure 40, Figure 41, and Figure 42 graphically show block circulation for each alternative. The figures also illustrate the
different development patterns adjacent to the campus and within the campus. To the west there is a compact grid

consistent with traditional urban development patterns, while the north campus area consists of several super blocks.

Bicycle Facility Coverage

Gorove/Slade measured the total linear feet of bicycle lanes and bicycle friendly roadways within the study area to
determine the quantity of bicycle facilities for each alternative. The measurement included residential streets, bike lanes,
and multi-use trails. Residential streets were included in the evaluation because they typically have low traffic volumes and

low traffic speeds. They typically do not require bike lanes because traffic conditions are conducive bicycling.
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Table 9 lists the results for this MOE. While there are not significant differences between the three alternatives, Alternative
2 provides the most bicycling facilities. Under Alternative 1, Law Lane would have one bike lane for eastbound bicycle
traffic while 10" Street would have one bike lane for westbound bicycle traffic. Under Alternative 2, both Law Lane and
10" Street would have bike lanes on both sides of the street to accommodate two-way bicycle traffic along both corridors.
Two-way operation provides more direct routing between travel points and more direct access to travel points along both

roadways. Were the one-way alternative selected, bi-direction bike lanes or multi-use trails could be installed to provide

two-way bicycle traffic along each one-way corridor.

Table 9: Bicycle Facility Coverage MOE Analysis

ALTERNATIVE 0 — NO BUILD

ALTERNATIVE 1 — ONE-WAY

ALTERNATIVE 2 - TWO WAY

Type of Facility Linear Feet Type of Facility Linear Feet Type of Facility
Residential Street 62,200 Residential Street 54,700 Residential Street
Bike Lanes 5,900 Bike Lanes 12,700 Bike Lanes
Multi-Use Trail 1,900 Multi-Use Trail 1,900 Multi-Use Trail
Total 70,000 Total 69,300 Total

Density: 20.4 miles/square mile

Density: 20.2 miles/square mile

Linear Feet
54,700
19,500
1,900
76,100

Density: 22.2 miles/square mile

Same as Existing Conditions

Slightly Worse than Alternative 0‘

Slight Improvement '

Pedestrian Facility Coverage

Gorove/Slade measured the total length of sidewalks for each alternative and developed a density for pedestrian facilities

on per square mile basis. The measurement included all sidewalks and multi-use paths and/or trails. Sidewalks and other

pedestrian facilities promote walking.

Table 10: Pedestrian Facility Coverage MOE Analysis

ALTERNATIVE 0 - NO BUILD

ALTERNATIVE 1 - ONE-WAY

ALTERNATIVE 2 - TWO WAY

Type of Facility Linear Feet Type of Facility Linear Feet Type of Facility
Sidewalks 52,200 Sidewalks 70,800 Sidewalks
Off-Street Path 7,600 Off-Street Path 7,600 Off-Street Path
Total 59,800 Total 78,400 Total

Density: 17.4 miles/square mile

Density: 22.9 miles/square mile

Linear Feet
70,800
7,600
78,400

Density: 22.9 miles/square mile

Same as Existing Conditions

Significant Improvement t

Significant Improvement t

Table 10 lists the results for this MOE. Both Alternative 1 and 2 show significant improvement in the quantity of pedestrian

facilities above the no-build alternative. The majority of the gains result from adding sidewalks along both sides Law Lane

where there are existing sidewalks or pathways on one side of the street or none at all.
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Pedestrian Levels of Service

Gorove/Slade calculated average wait time for a ‘walk’ sign at traffic signals. Long wait times decrease the quality of the

pedestrian network and increases the amount of jaywalking pedestrians.

Table 11: Intersection Delay — Pedestrians MOE Analysis

ALTERNATIVE 0 — NO BUILD

ALTERNATIVE 1 — ONE-WAY

ALTERNATIVE 2 - TWO WAY

LOS Grade No. of crosswalks LOS Grade No. of crosswalks LOS Grade No. of crosswalks
A 57 A 64 A 61

B 19 B 48 B 55

C 8 C 8 C 8

D 0 D 0 D 0

E 0 E 0 E 0

F 0 F 0 F 0

Same as Existing Conditions Improvement f Improvement '

Note: Summation of crosswalk LOS grades for AM and PM commuter peak hours for all crosswalks at traffic signals in study area

Table 11 lists the results for this MOE. Level of service grades were calculated using methodology contained in the Highway
Capacity Manual and signal timings from the traffic model described in Appendix A. The higher the letter grade (A) the

lower the delay. LOS Cindicates an average delay for a ‘walk’ sign of 30 seconds.

Under Alternatives 1 and 2 there is a significant increase in the total number of crosswalks with LOS A and B. The change is

primarily due to the creation of new signalized intersections under Alternatives 1 and 2 and not necessarily improved

conditions. The addition of new signalized intersections and stop controlled crosswalks does improve overall pedestrian

conditions by providing more crossings that improve walking conditions through campus and street crossing.
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Figure 41: Block Circulation MOE Analysis — Alternative 1

April 30, 2010 68



10™ Street Mobility Study

Gorove/Slade Associates

Alt - 2: Two-Way Streets
- Complete circulation

- Clock-wise only

Counterclockwise only

- No circulation

z :
= = AE _\
E i B ; l /__l ES—‘S:l N
Figure 42: Block Circulation MOE Analysis — Alternative 2
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