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Executive Summary

There are 149 traffic signals within the City of Bloomington. Many of these signals are
operated by either Hennepin County or Minnesota Department of Transportation
(Mn/DOT). The City of Bloomington operates 63 of these signals, including seven owned
by the Metropolitan Airports Commission. The City has identified a need to improve the
intersection signal operation efficiency and to determine the necessary actions required to
implement optimized signal coordination where appropriate.

The City of Bloomington received federal money awarded through the Energy Efficiency
and Conservation Block Grant Program (EECBG) as part of the American Recovery and
Reinvestment Act of 2009. The Bloomington Signal Timing Optimization and
Coordination Project allocated a portion of the project budget towards hardware,
controller and communication system investment, which would allow for any signal
coordination plans to be implemented. Additional funding for communications equipment
and infrastructure was dedicated by the City in order to implement coordinated timing
plans in Bloomington's South Loop District.

Project Description and Purpose

The Signal Timing Optimization and Coordination Project included evaluating 61
signalized intersections (including City of Bloomington, Hennepin County and Mn/DOT
operated traffic signals). The primary goal of the Signal Timing Optimization and
Coordination Project is to reduce average fuel consumption and emissions by improving
traffic mobility, decreasing travel times, traffic delays and number of vehicle stops at
signalized intersections. The Signal Timing Optimization and Coordination Project
consisted of the following major components:

e Collecting traffic data (traffic volume counts and travel time studies).

e Conducting a roadway and signal system inventory and evaluating the existing
quality of traffic flow.

e Conducting a signal system hardware and communication components
assessment.

e Conducting a coordination feasibility study to determine coordinated zones,
operation strategies, communication needs and agency maintenance and operation
responsibility (referred to in the following document as indexes).

e Developing a traffic model to support preparing the new signal system timing
coordination plans for each corridor.

e Installing new traffic signal controller equipment and communication devices to
extent the project budget allows.

e Implementing the new timing plans to the street and fine-tuning them to real
traffic conditions to the extent the project budget allows.

e Conducting a “before” and “after” analysis and documenting the project benefits.

e Conducting a comprehensive evaluation of each index and providing the City of
Bloomington with low cost intersection improvements to further maximize
operational efficiencies.
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Elements of Project

An evaluation of the existing condition was completed. Key components of the existing
conditions include collection of intersection and traffic volume characteristics, signal
timing characteristics, development and calibration of the traffic model and
collection/evaluation of current measures of effectiveness. The Synchro7.0 and
SimTraffic7.0 models developed in evaluation of the existing conditions were used to
conduct the coordination feasibility analysis and to create optimized signal timing plans.
A key component of the Signal Timing Optimization and Coordination Project included
conducting an existing signal system inventory and preparing a plan denoting the signal
equipment and communication upgrades needed to allow for the implementation of
traffic signal coordination.

As part of this project, optimized coordinated timing plans were implemented in the
Normandale Lakes District, East Bush Lake Road and the Mall of America area. In
addition, optimized signal timing parameters were developed for approximately 21 non-
coordinated (isolated operation) traffic signals throughout the city. After implementation
of the timing plans, Alliant Engineering and Bloomington staff conducted field reviews
and fine-tuned the signal coordination plans. A benefit/cost analysis was also completed
to evaluate the overall cost-effectiveness of the implemented signal timing plans.

The purpose of this document is to summarize the project process and present the
conclusions of the Signal Timing Optimization and Coordination Project as discussed in
the following sections:

e Introduction (Section 1.0)

e Existing Conditions (Section 2.0)

e Traffic Signal Assessment (Section 3.0)

e Signal Timing Optimization (Section 4.0)

e Project Benefit Analysis (Section 5.0)

e Potential Improvement Measures (Section 6.0)

Signal Coordination

Signal coordination is the process to synchronize the start of the “green light” along the
major roadway (e.g., northbound/southbound Normandale Boulevard), so that vehicles
can travel through a group of signals with minimal or no stopping. There are three key
timing parameters to make signal coordination work and are noticeable to the driver.
These include the “cycle length”, intersection “offset,” or progression, and the individual
traffic movement “green + yellow + red” phase (referred to as a movement “split”).

The cycle length is the total time to complete one sequence of all movements around an
intersection. As shown in Figure ES-1, one cycle length is the total time required to
complete Interval 1 through Interval 4. The cycle length is the most important parameter.
In order for signal coordination to work, all intersections along the arterial must have the
same cycle length (or be a multiple of each other). Choosing the optimum cycle length
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for a system of several intersections is challenging and often requires the use of a traffic
modeling software to help balance coordinated traffic flow on the major roadway and
minimizing delay on the minor street.

The individual movement (e.g., left turn arrow at Normandale Boulevard/94™ Street) split
is the sum of the “green time + yellow interval + red clearance interval). The movement
split represents a percentage of the total cycle length. The movement splits are timed to
clear all waiting motorists on a typical day. However, the total amount of split is
constrained by the cycle length and other conflicting movements; therefore need to be
balanced by the proportion of traffic volume at the intersection.

The offset, also illustrated in Figure ES-1, is the time between the start of the “green
light” at one intersection and the start of “green light” at another intersection. The offset
defines the movement of traffic along the arterial, also referred to as “progression.” The
offset is very important to observe and fine-tune in the field to real traffic speeds and
conditions to help reduce stops and slowing.

0 Progression

ERI L
Ne Al

Major Street
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Cycle Length Movement Split Offset (Progression)

Figure ES - 1. Key Signal Coordination Parameters

Traffic Signal Assessment
Signal coordination requires synchronized time clocks, communication between
intersections and the appropriate infrastructure/hardware to allow the timing plans to
efficiently operate. A system-wide planning level analysis was completed to inventory
the existing equipment, infrastructure, hardware, and communication devices. To help the
City of Bloomington determine the signal equipment needs, a coordination feasibility
assessment was also completed. Many scenarios were evaluated to determine the overall
most efficient operation for each intersection. The analysis also determined where
coordinated zone breaks should be and identified intersections where a jurisdictional
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change in signal operation responsibility might be advantageous. The analysis identified
nine distinct coordination indices. In the following, coordinated traffic signal groupings
throughout the city are referred to as an index (e.g., Normandale Lakes District is Index 2
and Mall of America is Index 7). Results of the analysis were used to develop a signal
upgrade plan and to begin prioritizing implementation of the plan. In addition, the
analysis identified inter-jurisdictional priorities related to maintenance and operations.
Key components of the signal plan are illustrated in Figure ES-2.

Through the EECBG, a portion of the Signal Timing Optimization and Coordination
Project budget was allocated to implementing components of the signal plan. Preliminary
equipment cost and operation user cost benefit estimates were developed to help
prioritize implementation of optimized timing under this contract. Based upon the
equipment cost, project budget, user benefits and ability to implement within the project
timeframe, the signal equipment and communication implementation plan was
prioritized. Index 2, 7 and 8 were implemented under the EECBG.

Project Benefit

The primary goal of signal timing is to respond to the demands of all types of motor
vehicles, bicycles and pedestrians in an optimum or balanced manner. Although efficient
signal coordination will achieve significant benefits, there are some impacts. Traffic flow
and delays must be balanced throughout the system; therefore, trade-offs are always
required. The biggest impact or trade-off with signal coordination projects is the lower
volume cross-street movements could experience a slight increase in wait time. This
occurs because:

e Signal coordination requires that each intersection have the same cycle
length or be multiples of the same cycle length. Typically, there are a few
critical intersections that require a particular cycle length to accommodate the
traffic and pedestrian demands, while others within the system must then be
compatible to allow coordination. This can at times result in a longer wait at
certain locations, than would be otherwise expected.

e A primary goal of signal coordination is to efficiently move the majority
vehicles through the system with the fewest stops and reduced travel time. It
would be ideal if every vehicle entering the system could proceed through the
system without stopping. This is not possible. Therefore, in traffic signal
coordination, the majority rules and the busiest traffic movements are given
precedence over the smaller traffic movements. This means that side street traffic
often experiences a slightly longer wait time. However, once on the main street,
motorists should generally experience better flowing traffic conditions.
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All things considered, coordinated signal timing is one of the most cost-effective ways to
improve traffic flow. This is done by:

e Improving traffic flow through a group or series of traffic signals.

¢ Reducing the overall delay time at an intersection (Note: does not always equal to
an individual motorist’s wait time).

e Accommodating for changes in traffic characteristics due to growth or new
developments.

e Reducing motorist frustration and wear and tear on vehicles by reducing stops and
delay.

e Improving safety by reducing the potential for rear-end crashes.

e Reducing response time for bus service and emergency vehicles.

e Postponing the need for costly road construction by improving traffic flow on the
existing facility.

The key is to balance the positive benefits of signal coordination against the impacts.
Once the benefits are outweighed, then signal coordination is no longer warranted.

A signal coordination benefit analysis was completed for the Signal Timing Optimization
and Coordination Project. The following documents the benefit of the coordination
timing plans implemented under the EECBG as part of the Signal Timing Optimization
and Coordination Project. A detailed project benefit analysis was completed for only
Index 2, Index 7 and Index 8, since these were the highest priority signal upgrades that
occurred under the EECBG budget. A benefit/cost analysis was completed to establish
the annual economic savings. Typical measures of effectiveness (MOE) used in
estimating the benefit of signal optimization projects include approach vehicle delay,
vehicle stops and fuel consumption. Table ES-1 illustrates the overall daily and annual
“before” and “after” network MOE comparison and percent improvement.
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Table ES - 1. Measures of Effectiveness — Network Performance Comparison

Index 2 - Total Network (Daily Summary)

Based on the results, the total estimated annual benefit realized with the implementation
of optimized signal coordination plans is estimated at approximately 2.7 million dollars,
which includes an estimated annual savings of 112,600 gallons of gasoline. The
benefit/cost ratio is computed based on the comparison between the annual net benefit

and the total project cost. The estimated total project cost was $214,000 ($200,000
EECBG and $14,000 of city funds) and includes consulting fees, traffic signal assessment
study and implementation of signal equipment infrastructure. Of the $214,000,
approximately $111,000 is specific to the labor and equipment infrastructure costs
required to implement signal coordination within Index 2, Index 7 and Index 8.Tactics
operating system software is excluded from the benefit/cost analysis. Table ES-2
documents the estimated benefit/cost ratio under the EECBG contract.
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Weekday
MOE Annual
Net Percent Reduction
Before After .
Reduction | Improvement
Stops 173,073 | 149,534 | 23,539 13.6% 5,908,164
(no. of veh)
(Dher')ay 3,168 | 2,783 385 12.1% 96,526
Fuel Consumption | ¢ e | 5811 | 275 4.5% 69,050
(gal)
Index 7 - Total Network (Daily Summary)
Weekday Saturday/Sunday
MOE Annual
Net Percent Net Percent Reduction
e T Reduction | Improvement EIEHITS Pz Reduction | Improvement
Stops 84,796 | 74,941 9,855 11.6% 139,847 130,282 9,565 6.8% 3,563,952
(no. of veh)
Delay 739 738 1 0.1% 1,781 1,639 142 8.0% 16,417
(hr)
(Fg“ael')consump“on 2,290 | 2,237 53 2.3% 4,483 4,248 236 5.3% 40,062
Index 8 - Total Network (Daily Summary)
Weekday
MOE Annual
Net Percent Reduction
Before After .
Reduction | Improvement
Stops 24,724 | 23,019 | 1,705 6.9% 427,955
(no. of veh)
Delay 266 265 1 0.3% 194
(hr)
gu;l)(:onsumptmn 647 633 14 2.2% 3,508
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Table ES - 2. Project Benefit to Cost Ratio
Index Number of | Equpment Cost | Labor Cost |Cost/ Zone Benefit Benefit-Cost
Intersections $) %) ($) %) Ratio

INDEX 2 9 $ 18,300.00 | $ 15,561.31 | $33,861 $2,004,294 59
INDEX 7 10 $ 55,239.00 [ $ 17,290.35 [ $72,529 $652,763 9
INDEX 8 3 $ $ 5,187.10 $5,187 $33,625 6
Total Project Implemented Under EECBG 22 $ 73,539.00 | $38,038.76 | $111,578 $2,690,682 24

As shown, the Signal Timing Optimization and Coordination Project experienced a
benefit/cost ratio of approximately 24:1 when considering only one year of benefit and
the upfront signal equipment infrastructure investment.

Potential Improvement Measures
As part of the Signal Timing Optimization and Coordination Project an operation review
of each of the project intersections was completed. During the field implementation and
signal timing review process, low cost signal operation and geometric improvements that
enhance intersection efficiency were identified for future review and/or possible future

implementation.

Table ES-3 documents potential signal operation and geometric improvement measures

for the key project intersections.
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Table ES - 3. Intersection Improvement Measures

Int.
ID Intersection Responsible Agency | Traffic Management Operation Improvement (s)
Re-stripe Westbound Approach to provide 1-LT, 1-TH, 1-RT
28 Minnesota Drive and Johnson Avenue Bloomington Modify Signal Phasing to include: Phase 2 and 6 (EB/WB) Permissive, Phase 7 (SB LT) Prot/Perm, Phase 4 (SB)
and Phase 8 (NB).
Standard Ring/Barrier Configuration. Operate Phase 4 and 7 on Min Recall
Index 0 29 Bloomington Ferry Rd and Ensign Avenue Bloomington Convert Phase 1 and Phase 5 (EB/WB) left turns to Protected/Permissive Operation
30 Bloomington Ferry Rd and 102nd Avenue Bloomington
31 106th Street and Humboldt Avenue Bloomington Omit Phase 2 (EB/WB Arrows)
32 Bush Lake Rd and 78th Street Bloomington Convert Phase 1 (WB) left turns to Protected/Permissive Operation
33 Bush Lake Rd and Marth Rd Bloomington Repair or install Phase 4 stop bar loop detection, operate on lock and remove MAX Initial timing.
6 American Boulevard and Norman Center Drive Bloomington
7 Normandale Lake Boulevard and 83rd Street Bloomington
8 84th Street and Normandale Lake Boulevard Bloomington
9 84th Street and Norman Center Drive Bloomington
10 CSAH 34 and 84th Street Hennepin County Consider long term intersection geometric/capacity needs (future intersection study)
11 84th Street and Stanley Avenue Bloomington
Index 2 14 98th Street and Toledo Avenue Bloomington See Future Signal Plan Convert EB/WB left turns to protected/permissive operation.
72 CSAH 34 and Old Shakopee Rd Hennepin County
Convert EB/WB left turns to protected/permissive operation.
70 CSAH 34 and 94th Street Hennepin County Lengthen SB Left Turn Lane
Convert EB/WB left turns to protected/permissive operation.
52 CSAH 34 and 98th Street Hennepin County Lengthen SB Left Turn Lane
71 CSAH 34 and 102nd Street Hennepin County Construct exclusive WB right turn lane
15 98th Street and Little Avenue Bloomington
16 98th Street and Collegeview Rd Bloomington Convert Phase 1 and Phase 5 (EB/WB) left turns to Protected/PermilssiAve Operation .
Convert Phase 3 and Phase 4 (NB/SB) to Phase 4 and Phase 8 Permissive Only Operation
17 CSAH 17 and 98th Street Hennepin County Install Stop Bar Loop Detection or Video Detection o .
Convert Phase 3 and Phase 7 (EB/WB) left turns to Protected/Permissive Operation
Index 3 i
X 18 CSAH 17 and 102nd Street Hennepin County See Future Signal Plan
19 CSAH 1 and CSAH 17 Hennepin County
Replace Cabinet and Control Equipment; Or
23 84th Street and Xerxes Avenue Bloomington Remove Signal and Install a Permanent Pedestrian Only Signal
36 CSAH 17 AND 90th Street Hennepin County Convert Phase 3 and Phase 7 (EB/WB) left turns to Protected/Permissive Operation
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Table ES - 3. Intersection Improvement Measures Cont’d

Int.
ID Intersection Responsible Agency | Traffic Management Operation Improvement (s)
1 Lyndale Avenue and Lyndale Circle Bloomington Convert Phase 1 and Phase 5 (NB/SB) left turns to Protected/Permissive Operation
2 Lyndale Avenue and 86th Street Bloomington Convert Phase 1, 3, 5 and Phase 7 (NB/EB/SB/WB) left turns to Protected/Permissive Operation
Index 4 3 Lyndale Avenue and 90th Street Bloomington See Future Signal Plan Convert Phase 1, 3, 5 and Phase 7 (NB/EB/SB/WB) left turns to Protected/Permissive Operation
4 Lyndale Avenue and 94th Street Bloomington Convert Phase 1 and Phase 5 (NB/SB) left turns to Protected/Permissive Operation
5 Lyndale Avenue and 95th Street Bloomington Convert Phase 1 and Phase 5 (NB/SB) left turns to Protected/Permissive Operation
12 98th Street and Logan Avenue Bloomington
Convert Phase 1 and 5 (EB/WB) left turns to Permissive Only or Protected/Permissive Operation;
13 98th Street and James Avenue Bloomington Convert NB/SB to Phase 4 and 8 Permissive Only Operation
Index 5 See Future Signal Plan Upgrade Controller to ASC3 and Program Leading Pedestrian Interval (Phase 4 and Phase 8)
20 CSAH 1 and CSAH 32 Hennepin County
21 CSAH 1 and Logan Avenue Hennepin County
35 CSAH 1 and CSAH 35 Hennepin County
22 CSAH 1 and Old Cedar Avenue Bloomington Split SB loop detectors. (abandon SB right turn lane detectors or install 12s delay)
Convert Phase 1 and Phase 5 (EB/WB) left turns to Protected/Permissive Operation
24 0Old Cedar Avenue and 86th Street Bloomington Split Phase 8 loop detection (Left lane use 3s delay, Right lane use 8s delay)
Restripe the NB approach to include 1-Left turn only lane, 1-shared throught/right turn lane
Index 6 25 01d Cedar Avenue and 90th Street Bloomington See Future Signal Plan In.stall secondary EB Left Lane detector (set 5 feet behind walk). Operate Left lane with 3s delay and Right Lane
with 12s delay
26 86th Street and 12th Avenue Bloomington
27 90th Street and 12th Avenue Bloomington Split the NB/SB detectors. Operate stop bar only. Program 3s delay on Left Lane and 12s delay on RL
43 CSAH 1 and 86th Street Bloomington
49 CSAH 1 at TH 77 N. Ramp Mn/DOT
37 American Boulevard and Thunderbird Avenue Bloomington
38 American Boulevard and 28th Avenue Bloomington Convert to 8 phase operation (long term). Short Fern), convert NB/SB to permissive only, block off inside left turn
lane (WB) and convert EB/WB to protected/permissive
39 CSAH 1 and American Boulevard Bloomington 1. Develop specific timing]
plans that correspond
40 CSAH 1 and Lindau Lane Bloomington with each pre-defined
stage of MOA parking - -
" CSAH 1 and 82nd Street Bloomington access closure. Install stop bar loop detection (Phase 8) remove from detector lock operation.
Index 7
42 CSAH 1 and MOA Transit Station Bloomington 2. Develop coordination /
communication protocal
44 Lindau Lane and Ikea Way Bloomington with MOA to correlate Install advance loop detector for N8 left turn lane (Phase 3)
timing plan change with
45 Lindau Lane and 22nd Avenue Bloomington access closure plan.
46 79th Street and 24th Avenue Bloomington Remove Signal
47 494 and 24th Avenue (SinglePoint) Bloomington
Index 8 34 CSAH 28 and Highwood Drive Hennepin County
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Bloomington, Minnesota

1.0 Introduction

There are 149 traffic signals within the City of Bloomington. Many of these signals are
operated by either Hennepin County or Minnesota Department of Transportation
(Mn/DOT). The City of Bloomington operates 63 of these signals, including seven owned
by the Metropolitan Airports Commission. The City has identified a need to improve the
intersection signal operation efficiency and to determine the necessary actions required to
implement optimized signal coordination where appropriate.

The City of Bloomington received federal money awarded through the Energy Efficiency
and Conservation Block Grant Program (EECBG) as part of the American Recovery and

Reinvestment Act of 2009. The Bloomington Signal Timing Optimization and
Coordination Project allocated a portion of the project budget towards hardware,
controller and communication system investment, which would allow for any signal
coordination plans to be implemented. Additional funding for communications equipment
and infrastructure was dedicated by the City in order to implement coordinated timing

plans in Bloomington's South Loop District.

The geographic extent of the Signal Timing Optimization and Coordination Project is

illustrated in Figure 1.

1.1 Signal Coordination Background

Signal coordination is the process to synchronize the start of the “green light” along the
major roadway (e.g., northbound/southbound Normandale Boulevard), so that vehicles
can travel through a group of signals with minimal or no stopping. There are three key
timing parameters to make signal coordination work and are noticeable to the driver.
These include the “cycle length”, intersection “offset,” or progression, and the individual
traffic movement “green + yellow + red” phase (referred to as a movement “split™).

The cycle length is the total time to complete one
sequence of all movements around an intersection. As
shown to the right, one cycle length is the total time
required to complete Interval 1 through Interval 4. The
cycle length is the most important parameter. In order
for signal coordination to work, all intersections along
the arterial must have the same cycle length (or be a
multiple of each other). Choosing the optimum cycle
length for a system of several intersections is
challenging and often requires the use of a traffic
modeling software to help balance coordinated traffic
flow on the major roadway and minimizing delay on the
minor street.
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The individual movement (e.g., left turn arrow at
Normandale Boulevard/94™ Street) split is the sum of the
“green time + yellow interval + red clearance interval). The

movement split represents a percentage of the total cycle

length. The movement splits are timed to clear all waiting i

motorists on a typical day. However, the total amount of split
is constrained by the cycle length and other conflicting

Major Street
LT Arrows

Y

Minor Street

movements; therefore need to be balanced by the proportion MR
of traffic volume at the intersection.

The offset, shown to the right, is the time between the start .,m.
of the “green light” at one intersection and the start of “green

light” at another intersection. The offset defines the
movement of traffic along the arterial, also referred to as

Q‘ \Maj or Street

‘iplil =% of
Cycle

Progression

fine-tune in the field to real traffic speeds and conditions to
help reduce stops and slowing. E

“progression.” The offset is very important to observe and 5 y

The primary goal of signal timing is to respond to the

demands of all types of motor vehicles, bicycles and pedestrians in an optimum or
balanced manner. Although efficient signal coordination will achieve significant benefits,
there are some impacts. Traffic flow and delays must be balanced throughout the system;
therefore, trade-offs are always required. The biggest impact or trade-off with signal
coordination projects is the lower volume cross-street movements could experience a
slight increase in wait time. This occurs because:

Signal coordination requires that each intersection have the same cycle
length or be multiples of the same cycle length. Typically, there are a few
critical intersections that require a particular cycle length to accommodate the
traffic and pedestrian demands, while others within the system must then be
compatible to allow coordination. This can at times result in a longer wait at
certain locations, than would be otherwise expected.

A primary goal of signal coordination is to efficiently move the majority
vehicles through the system with the fewest stops and reduced travel time. It
would be ideal if every vehicle entering the system could proceed through the
system without stopping. This is not possible. Therefore, in traffic signal
coordination, the majority rules and the busiest traffic movements are given
precedence over the smaller traffic movements. This means that side street traffic
often experiences a slightly longer wait time. However, once on the main street,
motorists should generally experience better flowing traffic conditions.

All things considered, coordinated signal timing is one of the most cost-effective ways to
improve traffic flow. This is done by:

Improving traffic flow through a group or series of traffic signals.
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Reducing the overall delay time at an intersection (Note: does not always equal to
an individual motorist’s wait time).

Accommodating for changes in traffic characteristics due to growth or new
developments.

Reducing motorist frustration and wear and tear on vehicles by reducing stops and
delay.

Improving safety by reducing the potential for rear-end crashes.

Reducing response time for bus service and emergency vehicles.

Postponing the need for costly road construction by improving traffic flow on the
existing facility.

The key is to balance the positive benefits of signal coordination against the impacts.
Once the benefits are outweighed, then signal coordination is no longer warranted.

1.2 Project Goals and Process

The Signal Timing Optimization and Coordination Project included evaluating 61
signalized intersections (including City of Bloomington, Hennepin County and Mn/DOT
operated traffic signals). The primary goal of the Signal Timing Optimization and
Coordination Project is to reduce average fuel consumption and emissions by improving
traffic mobility, decreasing travel times, traffic delays and number of vehicle stops at
signalized intersections. The Signal Timing Optimization and Coordination Project
consisted of the following major components:

e

Collecting traffic data (traffic volume counts and travel time studies).
Conducting a roadway and signal system inventory and evaluating the existing
quality of traffic flow.

Conducting a signal system hardware and communication components
assessment.

Conducting a coordination feasibility study to determine coordinated zones,
operation strategies, communication needs and agency maintenance and operation
responsibility (referred to in the following document as indexes).

Developing a traffic model to support preparing the new signal system timing
coordination plans for each corridor.

Installing new traffic signal controller equipment and communication devices to
extent the project budget allows.

Implementing the new timing plans to the street and fine-tuning them to real
traffic conditions to the extent the project budget allows.

Conducting a “before” and “after” analysis and documenting the project benefits.
Conducting a comprehensive evaluation of each index and providing the City of
Bloomington with low cost intersection improvements to further maximize
operational efficiencies.
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1.3 Project Team

The project was guided by the project team including representatives from the City of
Bloomington (Engineering and Maintenance), Alliant Engineering, Inc., Hennepin
County and Mn/DOT. The role of the project team was to administer and guide the
technical aspects of the project, document existing signal components, coordinate
implementation of signal hardware components, provide input on the project process and
final coordination timing plans.

1.4 Project Intersections

The Signal Timing Optimization and Coordination Project included evaluating 61
signalized intersections as summarized in Table 1. Figure 2 documents the location of
each signalized intersection included in the project. A separate non-EECBG project
administered by Mn/DOT in 2011, addressed traffic signal timing and optimization along the
parallel routes to 1-494. The parallel route optimization project (PRO) included American
Boulevard from approximately Xerxes to 12th Avenue. For this reason, the Bloomington traffic
signals along this segment of American Boulevard were not included in the scope of the EECBG
signal timing project.

1.5 Elements of Project

An evaluation of the existing condition was completed. Key components of the existing
conditions include collection of intersection and traffic volume characteristics, signal
timing characteristics, development and calibration of the traffic model and
collection/evaluation of current measures of effectiveness. The Synchro7.0 and
SimTraffic7.0 models developed in evaluation of the existing conditions were used to
conduct the coordination feasibility analysis and to create optimized signal timing plans.
A key component of the Signal Timing Optimization and Coordination Project included
conducting an existing signal system inventory and preparing a plan denoting the signal
equipment and communication upgrades needed to allow for the implementation of
traffic signal coordination.

As part of this project, optimized timing plans were implemented in the Normandale
Lakes District and the Mall of America area. In addition, optimized signal timing
parameters were developed for approximately 21 non-coordinated (isolated operation)
traffic signals throughout the city. After implementation of the timing plans, Alliant
Engineering and Bloomington staff conducted field reviews and fine-tuned the signal
coordination plans. A benefit/cost analysis was also completed to evaluate the overall
cost-effectiveness of the implemented signal timing plans.

The purpose of this document is to summarize the project process and present the
conclusions of the Signal Timing Optimization and Coordination Project as discussed in
the following sections:

e Existing Conditions (Section 2.0)
e Traffic Signal Assessment (Section 3.0)
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e Signal Timing Optimization (Section 4.0)

e Project Benefit Analysis (Section 5.0)
e Potential Improvement Measures (Section 6.0)
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Table 1. Project Intersection Summary
Existing Responsible Agency
Node |Intersection Operation (Operated By)
1 Lyndale Ave and Lyndale Circle FREE Bloomington
2 Lyndale Ave and 86th St FREE Bloomington
3 Lyndale Ave and 90th St FREE Bloomington
4 Lyndale Ave and 94th St FREE Bloomington
5 Lyndale Ave and 95th St FREE Bloomington
6 American Blvd and Norman Center Dr FREE Bloomington
7 Normandale Lake Blvd and 83rd St FREE Bloomington
8 84th St and Normandale Lake Blvd FREE Bloomington
9 84th St and Norman Center Dr FREE Bloomington
10 CSAH 34 and 84th St FREE Hennepin County
11 84th St and Stanley Ave FREE Bloomington
12 98th St and Logan Ave FREE Bloomington
13 98th St and James Ave FREE Bloomington
14 98th St and Toledo Ave FREE Bloomington
15 98th St and Little Ave FREE Bloomington
16 98th St and Collegeview Rd FREE Bloomington
17 CSAH 17 and 98th St FREE Hennepin County
18 CSAH 17 and 102nd St FREE Hennepin County
19 CSAH 1 and CSAH 17 FREE Hennepin County
20 CSAH 1 and CSAH 32 FREE Hennepin County
21 CSAH 1 and Logan Ave FREE Hennepin County
22 CSAH 1 and Old Cedar Ave FREE Bloomington
23 84th St and Xerxes Ave FREE Bloomington
24 Old Cedar Ave and 86th St FREE Bloomington
25 Old Cedar Ave and 90th St FREE Bloomington
26 86th St and 12th Ave FREE Bloomington
27 90th St and 12th Ave FREE Bloomington
28 Minnesota Dr and Johnson Ave FREE Bloomington
29 Bloomington Ferry Rd and Ensign Ave FREE Bloomington
30 Bloomington Ferry Rd and 102nd Ave FREE Bloomington
31 106th St and Humboldt Ave FREE Bloomington
32 Bush Lake Rd and 78th St FREE Bloomington
33 Bush Lake Rd and Marth Rd FREE Bloomington
34 CSAH 28 and Highwood Dr FREE Hennepin County
35 CSAH 1 and CSAH 35 FREE Hennepin County
36 CSAH 17 AND 90th St FREE Hennepin County
37 American Blvd and Thunderbird Ave FREE Bloomington
38 American Blvd and 28th Ave FREE Bloomington
39 CSAH 1 and American Biwvd FREE Bloomington
40 CSAH 1 and Lindau Ln FREE Bloomington
41 CSAH 1 and 82nd St FREE Bloomington
42 CSAH 1 and MOA Transit Station FREE Bloomington
43 CSAH 1 and 86th St FREE Bloomington
44 Lindau Ln and lkea Way FREE Bloomington
45 Lindau Ln and 22nd Ave FREE Bloomington
46 78th St and 24th Ave FREE Bloomington
47 494 and 24th Awe (SinglePoint) FREE MnDOT
48 CSAH 1 (Old Shak) at 88th St (Ped X-ing) FREE Bloomington
49 CSAH 1 (Old Shak) at TH 77 N. Ramp FREE MnDOT
50 Lyndale Ave and 82nd St FREE Bloomington
51 Lyndale Ave and American Biwvd FREE MnDOT
52 Normandale Blvd and 98th St COORD (TOD) Hennepin County
53 TH 169 at Anderson Lakes E.Ramp FREE MnDOT
54 TH 169 at Anderson Lakes W.Ramp FREE MnDOT
57 82nd St at Knox Ave FREE Bloomington
70 Normandale Blvd and 94th St COORD (TOD) Hennepin County
71 Normandale Blvd and 102nd St COORD (TOD) Hennepin County
72 Normandale Blwvd and Old Shakopee Rd COORD (TOD) Hennepin County
801 CSAH 28 and Chalet Rd COORD (TOD) Hennepin County
802 CSAH 28 and American Blvd COORD (TOD) Hennepin County
803 CSAH 28 and 1-494 South Ramp COORD (TOD) Hennepin County
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2.0 Existing Conditions

An evaluation of the existing conditions was completed. Key components of the existing
conditions include collection of corridor intersection and traffic volume characteristics,
signal timing characteristics, development and calibration of the traffic model and
collection/evaluation of current measures of effectiveness.

2.1 Existing Roadway and Traffic Volume Characteristics
The following sections document the key characteristics of the existing conditions.

2.1.2 Lane Geometries, Signal Phasing, and Signal Timing

Traffic signal phasing layouts were acquired from City of Bloomington, Hennepin
County and Mn/DOT for each of the intersections mentioned previously (Table 1).
Google Earth and field reviews of each of the intersections were conducted to confirm the
intersection lane assignment, geometry, characteristics, as well as storage lengths for each
of the turn bays.

Existing traffic signal timings and Aries databases for each intersection and master
controller were obtained from the respective operating agency. Key parameters include;
minimum green times, clearance intervals, pedestrian intervals and coordination data
where used (cycle length, offset, splits) and coordination time of day settings where used.

2.1.2 Traffic Volumes

Alliant Engineering conducted turning movement volume counts at intersection 1 through
45 during the months of January and February 2010. Turning movement counts were
collected during the a.m. peak period (6:30 a.m. to 9:30 a.m.), mid-day period (10:30
a.m. to 1:30 p.m.) and p.m. peak period (2:30 p.m. to 6:30 p.m.) on weekdays. Saturday
afternoon turning movement counts were collected at the Mall of America in April 2010.
The remaining study intersection volume data were provided by the agencies where
available. In addition to turning movement counts, the City of Bloomington provided
traffic volume tube counts (15-minute interval) at several locations throughout the city.
Based on the turning movement counts and the daily volume profiles, several different
volume cases were developed:

e am. peak

e a.m. off-peak

e mid-day low (balanced low)

e mid-day peak (balanced peak)
e p.m. off-peak

e p.m. peak
S
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e Saturday afternoon peak
e Saturday evening peak

Figure 3 illustrates the daily traffic volume profiles existing at available locations.

The peak hour was identified for each of the three peak time periods (a.m., mid-day and
p.m.). The a.m., mid-day and p.m. peak hour traffic volumes used in the Synchro7.0
model were developed by multiplying the highest 15-minute interval within the
respective intersections peak hour, for each movement, by four. This method results in
the maximum peak volume for each movement, necessary for developing the future
optimized movement splits. To support the signal timing evaluation, a SimTraffic7.0
model was developed for the a.m. and p.m. peak hours. To more accurately replicate the
corridor traffic conditions, a 15-minute interval traffic data set utilizing the raw and
balanced intersection turning movement volumes was created for both the a.m. and p.m.
peak hours. The turning movement volumes collected during the off peak periods were
used to estimate representative volume levels (i.e., using either the average or the
maximum multiplied by four for the volume scenario case).

The intersection turning movement counts were collected over a several week period. As
such, the volumes between intersections were balanced to account for existing queuing,
daily variation and to better estimate the actual volume demand. Balancing of intersection
volumes is critical in developing a calibrated traffic model and making reasonable
comparison to field observed conditions.

2.1.3 Heavy Commercial Vehicle Percentage

Existing heavy commercial vehicle volumes were field collected at each intersection as
part of the intersection turning movement counts. The heavy vehicles were classified as
single-unit or those consisting of more than three axles or being a truck and tractor trailer.
The field collected data was utilized to estimate heavy vehicle percentages for the
mainline and cross streets for a.m., off-peak and p.m. peak periods in the Synchro7.0 and
SimTraffic7.0 models. In addition, the commercial truck percentages are used to estimate
the time value of vehicle delay as part of the benefit/cost analysis. The average truck
percentages are summarized in Table 2.

Table 2. Heavy Truck Percentages

Weekday
Normandale
o S Isolated Boulevard / O Lyndale Avenue / | Old Shakopee Road / T East Bush Lake
Intersections | Normandale Lakes Old Shakopee Road| Old Cedar Avenue Road
District
AM OFF 4.0% 2.7% 2.7% 6.2% 3.3% 10.5% 1.4%
AM PEAK 2.7% 1.8% 2.8% 4.5% 3.3% 6.3% 0.8%
BAL LOW 4.4% 2.9% 3.4% 4.9% 4.3% 9.7% 0.5%
BAL PEAK 4.4% 1.9% 4.2% 3.7% 4.1% 6.7% 1.6%
PM OFF 2.4% 2.6% 0.6% 3.5% 3.7% 6.8% 2.3%
PM PEAK 1.1% 1.2% 1.8% 1.9% 1.8% 4.9% 1.0%
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2.2 Field Studies

Travel time runs were conducted to assist in calibration of the Synchro7.0 and
SimTraffic7.0 models and to provide data for the existing conditions. Field Studies were
conducted according to the methods described in the “Manual of Transportation
Engineering Studies”, ITE, 1994. Figure 4 illustrates the travel time study routes.

2.3 Model Calibration

The roadway geometrics, traffic volume, and signal timing information were utilized to
create a corridor model using the Synchro7.0 modeling software. A SimTraffic7.0
simulation model was created for the a.m. and p.m. peak hours.

The travel time data was used to support the model calibration. The model was calibrated
by adjusting the saturation flow rates and headway factors to obtain values that accurately
depict the approach capacities, travel time and intersection delays. In addition, lane
utilization characteristics were replicated based upon field observed conditions.

2.3.1 Intersection Volumes

The SimTraffic7.0 simulation evaluated a 15-minute volume distribution over both the
a.m. and p.m. peak hours. Raw intersection turning movement volumes, discussed
previously, were balanced and read into the SimTraffic7.0 model. After the intersection
approach saturation flow rates, signal timing information, coding of the model network
characteristics, and critical approach capacities were validated, the sensitivity of the
balanced turning movement volumes were further reviewed in attempt to better replicate
actual volume demand and queuing behavior.

2.3.2 Travel Time Comparison

A comparison of field collected travel time data to the model output was performed to
validate the model calibration. The comparison shows reasonable correlation between the
model output and field collected travel times.
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2.4 Existing Condition Traffic Operations

The following sections document the a.m. peak, mid-day peak and p.m. peak hour traffic
operation analysis and the identified deficiencies under the existing conditions.

2.4.1. Traffic Operation Analysis

Using the calibrated models and the field collected data, an operations analysis was
conducted. The analysis included an intersection capacity and urban arterial street
analysis. The methods of the Highway Capacity Manual (HCM), 2000 Edition and the
Synchro7.0/SimTraffic7.0 software model were used to conduct the analysis. LOS
criteria as defined by the HCM for both signalized intersections and urban arterials are
illustrated in Table 3.

The approach and overall intersection level of service analysis for the a.m., mid-day and
p.m. peak hours for the Signal Timing Optimization and Coordination Project are
documented in Table 4. The LOS D/E boundary is typically considered the indicator of
acceptable congestion. The arterial level of service for the travel time study routes is
documented in Table 5. It should be noted that an urban arterial analysis was not
conducted for all street segments. Only those corridors consisting of primary through
traffic over multiple signalized intersections were documented. The Mall of America area
and the Old Cedar Avenue/Old Shakopee Road areas service unique traffic circulation
and are not accurately represented by the urban arterial analysis methods.

Table 3. LOS Criteria

LOS CRITERIA URBAN STREET LOS
SIGNALIZED CLASS | CLASS I CLASS Il
INTERSECTIONS Range of FFS ~ 55t0 45 mph  45to 35 mph 35 to 25 mph
DCeig;tch))ler Average Travel Average Average
LOS Vehicle LOS Speed Travel Speed Travel Speed
(siveh) (mph) (mph) (mph)

A <=10 A >42 >35 >25

B >10 B >34 >28 >19

C >20 C >27 >22 >13

D >35 D >21 >17 >9

E >55 E >16 >13 >7

F >80 F <=16 <=13 <=7

Source: HCM, Chapter 16, Exhibit 16-2 Source: HCM, Chapter 15, Exhibit 15-2

ALTTANT
- Estewr s, Iee.

Alliant No. 090068 14



Signal Timing Optimization and Coordination Project

Bloomington, Minnesota

Table 4. Existing Intersection Level of Service

April 6, 2012

synchro AM Peak Hour Mid-day Peak Hour PM Peak Hour

Node |Intersection EB | WB [ NB | SB | Int. EB | WB | NB | SB | Int. EB | WB | NB | SB | Int

D Delay | Delay | Delay | Delay | Delay Delay | Delay | Delay | Delay | pelay Delay | Delay | Delay | Delay | Delay
(s/v) | (s/v) | (s/v) | (s/v) | (s/v) | LOS | (s/v) | (s/v) | (s/v) | (s/v) | (s/v) | LOS | (s/v) | (s/v) | (s/v) | (s/v) | (s/v) | LOS

28 |Johnson Ave at Minnesota Dr 240 | 140 | 25.0 [ 180 | 17.0 B 21.0 | 150 | 16.0 [ 21.0 | 180 B 27.0 | 16.0 | 19.0 | 240 | 23.0 C
29  |Ensign Ave at Bloomington Ferry Rd 240 | 11.0 | 19.0 | 11.0 | 170 B 14.0 | 150 | 13.0 | 80 | 130 B 150 | 16.0 | 120 | 6.0 | 11.0 B
30 102nd Ave at Bloomington Ferry Rd 4.0 7.0 0.0 6.0 6.0 A 2.0 2.0 0.0 8.0 3.0 A 2.0 4.0 0.0 6.0 3.0 A
31 Humboldt Ave at 106th St 4.0 4.0 20.0 | 21.0 7.0 A 3.0 3.0 14.0 | 18.0 5.0 A 5.0 4.0 20.0 | 25.0 7.0 A
32 |Bush Lake Rd at 78th St 14.0 | 110 | 110 [ 0.0 | 110 B 10.0 | 100 | 120 [ 00 | 100 ] A 210 | 210 | 180 | 0.0 | 210 C
33 |Bush Lake Rd at Marth Rd 17.0 | 140 | 10.0 | 11.0 | 13.0 B 20.0 [ 14.0 | 12.0 | 140 | 150 B 26.0 | 17.0 | 11.0 | 13.0 | 14.0 B
6 American Blvd at Norman Center Dr 7.1 10.2 3.9 4.9 6.4 A 14.0 | 11.0 7.0 6.0 9.0 A 17.5 | 21.7 5.1 8.5 10.2 B
7 83rd St at Normandale Lake Blvd 179 | 84 | 10.7 | 10.2 | 10.5 B 10.0 | 12.0 | 8.0 | 10.0 [ 10.0 A 109 | 87 79 [ 102 | 9.4 A
8  [84th St at Normandale Lake Blvd 103 | 74 00 | 176 [ 9.8 A 9.0 9.0 0.0 | 130 110 B 213 | 158 | 00 | 140 174 B
9 84th St at Norman Center Dr 5.1 8.5 0.0 14.5 7.2 A 5.0 6.0 0.0 11.0 7.0 A 41.8 9.4 0.0 27.0 | 33.0 C
10  [84th St at Normandale Blvd 53.3 | 285 | 685 | 39.9 | 51.7 D 43.0 | 33.0 | 37.0 | 33.0 | 36.0 D 69.7 | 403 | 47.5 | 975 | 73.8 E
11 84th St at Stanley Rd 5.4 6.4 18.8 | 11.9 9.6 A 4.0 4.0 7.0 6.0 4.0 A 5.8 4.7 22.4 | 159 8.0 A
14 |98th St at Toledo Rd 8.7 67 [ 137 | 7.8 8.5 A 15.0 | 13.0 | 15.0 | 11.0 | 140 B 11.0 | 103 | 138 | 134 | 114 B
52 Normandale Blvd at 98th St 48.5 | 185 | 246 | 27.0 | 26.4 C 44.0 | 33.0 | 18.0 | 26.0 | 28.0 C 42.8 | 382 | 32.6 [ 444 | 40.5 D
70 Normandale Blvd at 94th St 82.1 | 275 | 40.1 | 21.6 | 383 D 53.0 | 36.0 | 12.0 [ 16.0 | 21.0 C 41.2 | 31.7 | 32.1 | 47.8 | 419 D
71 |Normandale Blvd at 102nd St 54.0 | 435 334 | 196 [ 325 | C 34.0 [ 26.0 | 11.0 | 17.0 | 17.0 B 381 | 30.0 [ 20.2 | 153 | 19.2 B
72 |Normandale Blvd at Old Shakopee Rd 273 | 334 ) 473 | 285 [ 317 | C 18.0 | 270 | 430 [ 270 | 250 ] C 34.1 | 47.2 | 39.4 | 48.0 | 421 D
15 Little Rd at 98th St 2.5 3.8 19.1 | 141 53 A 4.0 4.0 9.0 10.0 5.0 A 1.5 3.7 17.4 | 21.2 3.2 A
16 |Collegeview Rd at 98th St 7.9 54 [ 128 | 210 | 81 A 25.0 | 23.0 | 18.0 | 240 [ 230 | C 9.9 86 | 125 | 16.2 | 10.6 B
17 |France Ave at 98th St 19.5 |1 104.0| 295 | 254 | 48.4 D 33.0 [ 440 | 43.0 | 350 | 380 D 27.7 | 351 | 31.5 | 55.5 | 40.4 D
18 France Ave at 102nd St 256 | 142 | 10.1 | 13.6 | 163 B 10.0 | 11.0 7.0 7.0 8.0 A 18.9 | 209 8.5 143 | 140 B
19 France Ave at Old Shakopee Rd 27.8 | 25.1 [ 259 | 20.2 | 25.9 C 26.0 | 26.0 | 33.0 [ 26.0 | 27.0 C 387 | 269 | 30.2 | 28.0 | 32.4 C
23 |Xerxes Ave at 84th St 4.7 39 [ 123 | 00 5.8 A 5.0 5.0 9.0 0.0 6.0 A 8.1 50 [ 125] 00 7.8 A
36 France Ave at 90th St 29.2 | 289 | 393 | 245 | 32.0 C 41.0 | 30.0 | 33.0 | 22.0 | 29.0 C 39.1 | 32.0 | 416 | 476 | 419 D
1 Lyndale Ave at 84th St 17.3 7.4 5.0 6.2 5.8 A 17.0 [ 10.0 | 17.0 | 12.0 | 14.0 B 13.0 | 11.1 | 10.2 6.5 8.5 A
2 Lyndale Ave at 86th St 16.5 | 16.7 | 12.1 | 146 | 150 B 31.0 | 28.0 | 27.0 | 290 [ 290 | C 247 | 234 | 16.6 | 22.6 | 215 C
3 Lyndale Ave at 90th St 175 [ 193 | 166 | 13.5 | 17.2 B 39.0 | 41.0 | 36.0 [ 42.0 | 39.0 D 294 | 264 | 254 | 27.2 | 27.0 C
4 Lyndale Ave at 94th St 13.8 8.2 12.7 8.6 12.0 B 18.0 | 17.0 | 19.0 | 24.0 | 21.0 C 145 | 10.1 | 13.3 | 17.1 | 151 B
5 Lyndale Ave at 95th St 0.0 9.4 4.9 9.4 7.2 A 0.0 [ 140 | 140 ] 9.0 | 120 B 00 | 109 [ 9.7 | 101 ] 101 B
12 |Logan Ave at 98th St 2.9 46 [ 149 | 167 | 51 A 7.0 7.0 9.0 | 110 80 A 4.1 54 [ 150 ] 139 ] 5.6 A
13 |James Ave at 98th St 4.6 4.1 0.1 14.1 4.5 A 13.0 [ 15.0 | 21.0 | 19.0 | 15.0 B 5.0 4.1 19.5 [ 12.6 5.4 A
20 [Penn Ave at Old Shakopee Rd 9.9 | 184 [ 350 | 16.0 | 13.9 B 15.0 | 21.0 | 25.0 [ 9.0 | 17.0 B 97 | 169 [ 23.2 | 12.1 ] 13.0 B
21 Logan Ave at Old Shakopee Rd 11.0 8.9 21.2 7.8 10.9 B 19.0 | 19.0 | 26.0 | 12.0 | 18.0 B 12.2 | 106 | 247 | 164 | 124 B
35 Portland Ave at Old Shakopee Rd 13.2 | 206 | 19.0 | 165 | 17.6 B 21.0 | 23.0 | 24.0 [ 20.0 | 22.0 C 18.1 | 20.8 [ 21.3 | 182 | 193 B
74 |Old Shakopee Rd at 98th St 18.3 5.4 1.0 0.0 5.9 A 28.0 4.0 1.0 0.0 11.0 B 42.3 6.4 1.6 0.0 15.6 B
75 Old Shakopee Rd at I-35W West Ramps 11.6 5.4 24.0 | 295 | 12.8 B 8.0 4.0 13.0 [ 33.0 | 13.0 B 14.4 5.9 29.3 | 33.1 | 145 B
76 |0ld Shakopee Rd at |-35W East Ramps 20.8 | 85 [ 596 [ 0.0 | 254 | C 20.0 | 80 | 360 [ 0.0 | 19.0 B 12.9 | 23.0 | 436 | 0.0 | 22.2 C
77 __|Old Shakopee Rd at Lyndale Ave 147 ] 220382 [ 277 | 217 ] C 11.0 | 230 | 480 [ 360 | 260 ] C 129 | 26.0 | 442 | 36.7 | 26.1 C
78 |Old Shakopee Rd at Garfield Ave 4.5 34 [ 663 | 281 | 46 A 9.0 7.0 | 40.0 [ 23.0 | 11.0 B 7.5 71 [ 382 ] 307 ] 95 A
79 _|Old Shakopee Rd at Grand Ave 44 ] 112 (292 | 319 | 99 A 7.0 [ 11.0 | 33.0 | 350 | 13.0 B 6.7 | 146 | 20.7 | 323 | 134 B
80 |Old Shakopee Rd at Nicollet Ave 10.1 | 19.5 | 51.8 | 51.5 | 22.5 C 6.0 14.0 | 37.0 [ 31.0 | 15.0 B 11.3 | 17.7 | 55.1 | 49.0 | 21.8 C
22 |Old Shakopee Rd at Old Cedar Ave 107 | 132 | 153 | 21.4 | 133 B 8.0 8.0 7.0 [ 16.0 | 9.0 A 183 | 19.0 | 11.7 | 42.8 | 24.0 C
24 |86th St at Old Cedar Ave 9.0 9.2 144 | 114 | 11.8 B 7.0 8.0 9.0 10.0 8.0 A 8.0 9.3 13.8 [ 165 | 113 B
25 90th St at Old Cedar Ave 10.1 4.7 8.6 6.3 8.5 A 9.0 9.0 5.0 9.0 8.0 A 7.9 10.3 8.9 8.0 8.2 A
26 |86th Stat 12th Ave 5.0 6.6 | 175 [ 154 | 9.0 A 5.0 50 [ 12.0] 120 | 8.0 A 5.3 75 [ 168 | 159 | 9.5 A
27 |90th St at 12th Ave 3.2 43 [ 158 | 11.0 | 6.0 A 6.0 6.0 9.0 7.0 6.0 A 3.6 36 [ 151 ] 162 | 65 A
43 |86th St at Old Shakopee Rd 149 | 82 8.9 5.2 8.8 A 6.0 7.0 8.0 5.0 6.0 A 87 | 130 71 5.7 6.9 A
49 |0ld Shakopee Rd at TH 77 East Ramp 34.2 | 29.7 0.0 15.6 | 22.3 C 17.0 | 19.0 | 20.0 | 13.0 | 16.0 B 16.8 | 25.0 [ 26.6 7.4 17.0 B
37 |Thunderbird Rd at American Blvd 5.1 9.6 23.6 | 22.5 | 10.0 A 140 [ 140 | 13.0 | 18.0 | 140 B 7.0 104 [ 19.5 | 21.0 9.9 A
38 28th Ave at American Blvd 5.3 4.5 6.7 0.0 53 A 9.0 6.0 6.0 0.0 7.0 A 7.0 4.3 13.0 0.0 5.8 A
39 |24th Ave at American Blvd 23.2 | 17.6 | 13.7 | 12.8 | 146 B 30.0 [ 27.0 | 23.0 | 220 [ 240 | C 338 | 295 | 247 | 205 | 258 [¢
40 |24th Ave at Lindau Lane 137 ] 00 57 2.8 6.5 A 11.0 | 0.0 8.0 9.0 9.0 A 16.6 | 0.0 7.7 5.0 7.7 A
41 24th Ave at 82nd St 204 | 114 3.8 6.5 6.4 A 20.0 | 140 | 17.0 [ 12.0 | 150 B 12.4 | 125 8.4 7.9 9.4 A
42 24th Ave at Transit Access 9.3 0.8 1.6 0.0 2.2 A 7.0 4.0 4.0 0.0 4.0 A 8.8 13 2.7 0.0 3.0 A
44 |lkea Way at Lindau Lane 15.2 | 103 | 275 | 16.2 | 15.6 B 35.0 | 320 | 29.0 | 330 330]| C 325 | 231 | 32.0 | 16.8 | 27.7 C
45 |22nd Ave at Lindau Lane 65 [ 101 ] 181 | 233 | 7.9 A 13.0 | 25.0 | 22.0 | 30.0 | 19.0 B 10.8 | 16.1 | 16.6 | 319 | 14.2 B
46 24th Ave at Parking Access 19.4 0.0 5.2 9.0 8.7 A 10.0 0.0 4.0 6.0 5.0 A 17.4 0.0 3.7 8.0 6.1 A
47 24th Ave at 1-494 Ramps 4.3 35.2 | 13.0 | 26.6 | 23.3 C 7.0 25.0 | 19.0 [ 28.0 | 20.0 B 4.3 51.3 | 14.3 [ 28.2 | 294 C
34  |EBush Lake Rd at Highwood Dr 618 | 00 | 183 | 45 | 281 | C 13.0 | 0.0 6.0 7.0 8.0 A 270 | 0.0 42 | 107 | 11.8 B

801 |EBush Lake Rd at 84th St 13.1 9.7 27.7 | 16.6 | 13.4 B 15.0 [ 16.0 | 18.0 | 11.0 | 140 B 16.1 | 19.2 [ 243 | 20.6 | 19.7 B

802 |EBush Lake Rd at American Blvd 0.0 28.0 8.1 19.1 | 11.2 B 0.0 19.0 5.0 4.0 5.0 A 0.0 379 7.7 9.2 12.1 B

803 |EBush Lake Rd at I-494 South Ramps 0.0 | 228 [ 99 | 24.0 | 140 B 0.0 [ 240 40 | 100 | 13.0 B 0.0 | 187 | 185 | 14.7 | 16.8 B

Note: Bold denotation indicates approach or intersection operation isa LOS E or F
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Signal Timing Optimization and Coordination Project
Bloomington, Minnesota April 6, 2012

Table 5. Existing Arterial Level of Service

East Bush Lake Road

Northbound
Urban AM Peak Hour Mid-Day PM Peak Hour
Route Travel Route Street | Average Average Average
Class | Travel Speed Travel Speed Travel Speed
(mph)' | Los| (mph) Los|  (mph)* LOS
1 E Bush Lake Rd/Highland Dr to E Bush
Lake Rd/I-494 South Ramp 1 21.6 D 24.6 C 20.8 D
Southbound
Urban AM Peak Hour Mid-Day PM Peak Hour
Route Travel Route Street | Average Average Average
Class | Travel Speed Travel Speed Travel Speed
(mph)' | Los |  (mph)' Los |  (mph)* LOS
1 E Bush Lake Rd/I-494 South Ramp to E
Bush Lake Rd/Highland Dr 1l 32.2 B 28.1 B 25.3 C
Normandale Lakes District
Northbound/Eastbound
Urban AM Peak Hour Mid-Day PM Peak Hour
Route Travel Route Street | _ Average Average Average
Class | Travel Speed Travel Speed Travel Speed
(mph)! | Los| (mph)* Los| (mph) LOS
2 83rd/Normandale Lake Blvd to 84th/Stanley 1 15.1 E 16.6 E 117 F
2a___|Normandale/Old Shakopee Rd to Normandale/84th 1 234 C 29.2 B 25.7 C
Southbound/Westbound
Urban AM Peak Hour Mid-Day PM Peak Hour
Route Travel Route Street | Average Average Average
Class | Travel Speed Travel Speed Travel Speed
(mph)' | Los| (mph)' | Los| (mph)' | LOS
2 84th/Stanley to 83rd/Normandale Lake Blvd 1 15.2 E 16.8 E 14.4 E
2a___|Normandale/84th to Normandale/Old Shakopee Rd 11 29.6 B 27.6 C 23.9 C
France Avenue
Northbound
Urban AM Peak Hour Mid-Day PM Peak Hour
Route Travel Route Street | Average Average Average
Class | Travel Speed Travel Speed Travel Speed
(mph)* | Los| (mph)* Los| (mph)* LOS
3 France/Old Shakopee to France/84th 1l 25.2 C 25.9 C 24.3 C
Southbound
Urban AM Peak Hour Mid-Day PM Peak Hour
Route Travel Route Street |  Average Average Average
Class | Travel Speed Travel Speed Travel Speed
(mph)! | Los| (mph) Los|  (mph)* LOS
3 France/84th to France/Old Shakopee 1 24.8 C 26.2 C 22.0 D
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Signal Timing Optimization and Coordination Project
Bloomington, Minnesota April 6, 2012

Old Shakopee Road / 98" Street / Lyndale Avenue

Northbound / Westbound
Urban AM Peak Hour Mid-Day PM Peak Hour
Route Travel Route Street |  Average Average Average
Class | Travel Speed Travel Speed Travel Speed
(mph)* | Los| (mph)* |iLos| (mph)' | LoS
5a Old Shakopee Rd/Portland Ave to Old Shakopee Rd/Penn Ave 1 27.1 C 22.2 C 25.2 C
5b _ |Old Shakopee Rd/Portland Ave to 98th St/Logan Ave 1 25.6 C 19.6 D 217 D
4 Lyndale Ave/Old Shakopee Rd to Lyndale Ave/84th St 1l 23.3 C 17.6 D 20.9 D
Southbound / Eastbound
Urban AM Peak Hour Mid-Day PM Peak Hour
Route Travel Route Street | Average Average Average
Class | Travel Speed Travel Speed Travel Speed
(mph)' | Los| (mph)! | ros| (mph)' | LoS
5a Old Shakopee Rd/Penn Ave to Old Shakopee Rd/Portland Ave 1 24.8 C 20.9 D 23.2 C
5b 98th St/Logan Ave to Old Shakopee Rd/Portland Ave 1l 25.4 C 20.4 D 22.2 C
4 Lyndale Ave/84th St to Lyndale Ave/Old Shakopee Rd 1l 23.8 C 18.2 D 20.8 D
ALLIANT
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Signal Timing Optimization and Coordination Project

Bloomington, Minnesota April 6, 2012

3.0 Traffic Signhal Assessment

Signal coordination requires synchronized time clocks, communication between
intersections and the appropriate infrastructure/hardware to allow the timing plans to
efficiently operate. A system-wide planning level analysis was completed to inventory
the existing equipment, infrastructure, hardware, and communication devices. To help the
City of Bloomington determine the signal equipment needs, a coordination feasibility
assessment was also completed. Results of the analysis were used to develop a signal
upgrade plan and to begin prioritizing implementation of the plan. In addition, the
analysis identified inter-jurisdictional priorities related to maintenance and operations.

3.1 Signal Equipment Inventory

An inventory of the existing signal equipment was completed with the assistance of
Bloomington Maintenance staff and Hennepin County in March 2010. Key items
inventoried include local and master signal controller, phone line, interconnect type (if
exists), cabinet type and agency responsible for the signal operations. The key
components of the signal equipment inventory are illustrated in Figure 5. Based on the
existing equipment and communication devices, a significant investment on the part of
Bloomington will be required prior to deploying optimized signal coordination plans.

3.2 Coordination Feasibility Analysis

The Synchro7.0 and SimTraffic7.0 models developed for existing conditions were used
to complete a comprehensive evaluation of the key project intersections. Many scenarios
were evaluated to determine the overall most efficient operation for each intersection.
The analysis also determined where coordinated zone breaks should be and identified
intersections where a jurisdictional change in signal operation responsibility might be
advantageous. The analysis identified nine coordination indices as summarized in Table
6.

The coordination indices are illustrated in Figure 6. The coordination feasibility
assessment is provided for reference in Appendix A.
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Signal Timing Optimization and Coordination Project

Bloomington, Minnesota

April 6, 2012

Table 6. Coordinated Index Summary

R ded ded Agency
Index Operation Responsibiilty Communication Operation Notes
Consists of isolated intersections that should continue to operate in free mode or as a stand-alone
1] Free (Isolated) City of Bloomington Direct Connect two-signal coordinated system. West Bush Lake Road/Marth Road and 78th Street could operate
coordinated during peak hours.
Bloomington Ferry/Ensign Avenue should be operated by Mn/DOT if and when the Anderson Lakes
1 Free / Coordinated Mn/DOT 8 . v/ . 8 P v Mn/
Interchange is coordinated.
Normandale Boulevard and the 84™ Street (Normandale Lakes District) traffic signals should
2 Coordinated Hennepin County Dial Up operate as a coordinated zone and be inter-zone coordinated with Hennepin County signals to the
south, extending to Old Shakopee Road.
France Avenue should be coordinated from Old Shakopee Road to the north and include the
3 Coordinated Hennepin County Dial Up Bloomington operated 98th Street signals. 98th Street signals should operate free or half-cycle to
France
4 Coordinated City of Bloomington Direct Connect InterconneFt sh.ould .be installed from 9§th Street to 84th Street. When cycle lengths match, inter-
zone coordination with the 494 PRO project should be made.
" " . . Interconnect should be extended from the existing Hennepin Co 98th Street zone to include James
5 Coordinated City of Bloomington Direct Connect
and Logan Avenue, Old Shakopee Road and Portland Avenue.
Old Shakopee Road should be coordinated from Old Cedar Avenue to 86th Street. The 86th Street
6 Free/ o City of Bloomington Direct Connect and 90th Street tréfflc 5|.gn.als could operate on a low cycle coordln.atlon plan; however, would
Peak Hour Coordination operate most efficiently if interconnected to Portland Avenue and Nicollet Avenue to allow for
improved east/west travel.
The Mall of America should operate in coordination north of Killebrew Drive to 494. Due to the
7 Coordinated City of Bloomington Direct Connect light rail preemption at the 24th Avenue/Killebrew Drive intersection, the Killebrew Drive signals
should operate separately.
. . . East Bush Lake Road at Highwood Drive should be interconnected with the existing Hennepin
8 Coordinated Hennepin County Dial Up
County zone to the north.

3.3 Signal Upgrade Plan

Based on the existing signal equipment and the results of the coordination feasibility
assessment, a long term signal upgrade plan was developed. The signal upgrade plan
provides general guidance to the City of Bloomington on where to invest in deploying
communication devices, new traffic signal controllers and interconnect cable. The plan is
compatible with the City’s vision of providing direct connect communication and remote
zone monitoring through Tactics operating software. It should also be understood the
signal upgrade plan is a living document and will likely change over time as technology
and equipment components or traffic circulation patterns evolve. Key components of the
signal plan are illustrated in Figure 6.

Through the EECBG, a portion of the Signal Timing Optimization and Coordination
Project budget was allocated to implementing components of the signal plan. Preliminary
equipment cost and operation user cost benefit estimates were developed to help
prioritize implementation of optimized timing under this contract. Based upon the

equipment cost, project budget, user benefits and ability to implement within the project
timeframe, the signal equipment and communication implementation plan was prioritized
as documented in Table 7. Index 2, 7 and 8 were implemented under the EECBG.
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Signal Timing Optimization and Coordination Project

Bloomington, Minnesota

Table 7. Signal Upgrade Plan Prioritization

April 6, 2012

Equipment Cost Budget Preliminary User
Estimate Subtotal Benefit
Priority Index Corridors ($) ($) ()
1 Index 2 CSAH 34 (Normandale Boulevard) o $ 18,300 $ 2,004,294
84th Street and Normandale Lakes District
2 Index 8 East Bush Lake Road S - S 33,625
3 Index 7 Mall of America S 55,239 | $ 73,539 | $ 652,763
4 Index 4 Lyndale Avenue S 41,974
; 3 384,500
5 Index 5 Old Shakopee Road / 98th Street S 17,000
6 Index 3 France Avenue and 98th Street S 30,000 S 500,700
7 Index 0 Intersections 28, 29 and 31 Improvements S 16,500 S 149,300
8 Index 6 0Old Shakopee Road / Cedar Avenue S 36,000 | S 141,474 | $ (53,300)
Preliminary Total Estimates $ 215,013 S 3,671,882

Note: Migration to Tactics Operating System ($39,200) is required; however, is not specific to any single Index since it

ultimately monitor all city signals.

! Cost based on interim clock setting techniques (GPS sync devices). Installation of fiber or copper interconnect is expected to exceed $100,000.
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4.0 Signal Timing Optimization

Optimized signal coordination timing plans were developed for Index 2, Index 3, Index 4,
Index 7 and Index 8. However, due to the project budget limit, the signal equipment and
optimized timings plan were only implemented in the field for Index 2, Index 7 and Index
8. The traffic signal optimization included developing time of day (TOD) timing plans
consisting of new cycle lengths, intersection splits and offsets for each index.

4.1 Optimized Signal Operation

Signal coordination is the process to synchronize the start of the “green light” along the
major roadway, so that vehicles can travel through a group of signals with minimal or no
stopping. There are three key timing parameters to optimize and are noticeable to the
driver. These include the “cycle length”, intersection “offset,” or progression, and the
individual traffic movement “green + yellow + red” phase (referred to as a movement
“split”) as will be highlighted in the following sections.

4.1.1 Cycle Length

The cycle length is the most important parameter. In order for signal coordination to
work, all intersections along the arterial must have the same cycle length (or be a multiple
of each other).

Table 8 through Table 12 highlight the cycle lengths selected and associated plan
identification number for each optimized index. The cycle lengths were selected based on
the following key considerations:

e Long enough to accommodate the mainline traffic volume demand.

e Maximizes directional flow during peak periods, but manage cross-street queue
lengths and delays.

e Best maximizes two-way progression during off peak periods, given the existing
signal spacing, signal phasing limitations, vehicle speeds and traffic volume
relationship.

e Compatible with half-cycle or third-cycle operation at lower volume intersections.
e Compatible with cross-coordination progression for intersecting corridors.
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Table 8. Index 2 — Cycle Length Summary
Synchro
Node
No. Intersection AM OFF | AM PEAK | BAL LOW | BAL PEAK | PM OFF | PM PEAK
Pattern 2 Pattern3 Pattern4 Pattern5 Pattern 6 Pattern7
6 American Boulevard at Norman Center Free Free Free Free Free Free
7 83rd Street at Normandale Center 50? 65 Free 50 60 80
8 84th Street at Normandale Center 50" 65 Free 50 60 80
9 84th Street at Norman Center 50 65 Free 50 60 80
10**  INormandale Boulevard at 84th Street 100 130 90 100 120 160
11 84th Street at Stanley 50 65 45 50 60 80
14 98th Street at Toledo Free 65 " Free Free Free g0 ™
52 Normandale Boulevard at 98th Street 100 130 90 100 120 160
70 Normandale Boulevard at 94th Street 100 130 90 100 120 160
71 Normandale Boulevard at 102nd Street 100 130 90 100 120 160
72** |0ld Shakopee Road at Normandale Boulevard 100 130 90 100 100 125
w Intersection will operate FREE due to communication and time sync not being available.
@ NIC Override Pattern 1 Free before the AM peak. (See TOD Schedule)
** Master Controller
Table 9. Index 3 — Cycle Length Summary
Synchro
Node
No. Intersection AM PEAK [ AM OFF | BAL LOW | BAL PEAK | PM OFF | PM PEAK
Pattern 2 Pattern3 Pattern4 Pattern 5 Pattern 6 Pattern7
15 |98th Street at Little Road 68 Free Free Free Free 70
16 98th Street at Collegeview Road 68 Free Free Free Free 70
17 France Aveneu at 98th Street 136 100 90 100 110 140
18 France Avenue at 102nd Street 136 100 90 100 110 140
19 France Avenue at Old Shakopee Road 130 100 90 100 110 125
23 84th Street at Xerxes Avenue Free Free Free Free Free 70
36 France Avenue at 90th Street 136 100 90 100 110 140

Note: The existing a.m. peak cycle length along France Avenue (north of 84™ Street) is 135 seconds. Adding one
second to the cycle length for the entire system will allow full coordination along the corridor, plus half cycle operation
along 98" Street, without requiring any adjustments to the existing offsets north of 84™ Street.
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Table 10. Index 4 — Cycle Length Summary

April 6, 2012

Synchro
Node
No. Intersection AM OFF | AM PEAK | BAL PEAK | PM PEAK
Pattern 2 Pattern 3 Pattern4 Pattern 5
1 Lyndale Avenue at 84th Street 80 90 95 110
2 Lyndale Avenue at 86th Street 80 90 95 110
3 Lyndale Avenue at 90th Street 80 20 95 110
4 Lyndale Avenue at 94th Street 80 90 95 110
5 Lyndale Avenue at 95th Street 80 90 95 110
Table 11. Index 7 — Cycle Length Summary
Synchro
Node
No. Intersection AM OFF | AM PEAK | BAL PEAK | PM PEAK | SATMID | SATPM | BAL LOW
Pattern 2 Pattern3 Pattern4 Pattern 5 Pattern 6 Pattern7 Pattern 8
37 American Boulevard at Thunderbird Street Free 100 Free 110" Free Free Free
38 American Boulevard at 28th Avenue Free 100 Free Free Free Free Free
39 24th Avenue at American Boulevard 90 100 100 110 120 120 90
40 24th Avenue at Lindau Lane 90 100 100 110 120 120 90
41 24th Avenue at 82nd Street 90 100 100 110 120 120 90
42 24th Avenue at Transit Entrance 45 50 50 55 60 60 45
44 Lindau Lane at IKEA Way 70 100 100 110 140 140 90
45 Lindau Lane at 22nd Avenue 70 100 100 110 140 140 90
46 24th Avenue at 79th Street 90 100 100 110 120 120 90
47 24th Avenue at 494 SPUI 90 100 100 110 120 120 90
“ Timebase Free before PM peak hour. (See TOD Schedule)
Table 12. Index 8 — Cycle Length Summary
Synchro
Node
No. Intersection
Pattern 2 Pattern 3 Pattern 4 Pattern6 | Pattern11 | Pattern13
34™*  |csAH 28 at Highwood Dr 70 90 180
801  [csAH 28 at 84th St 70 85 90
802 |csAH 28 at American Blvd 70 85 90
803 |CSAH 28 at I-494 South Ramps 70 85 90

** Master Controller Location
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4.1.2 Intersection Splits

Intersection splits were optimized to minimize delay along the mainline corridor, while
providing adequate time to cross street traffic movements. Further refinement to the
intersection splits was completed by determining the green time required to serve the
expected vehicle queue per cycle. The refined split was calculated by multiplying the
number of vehicles arriving per cycle by a factor 2.1; and adding a clearance factor (or
start up time) of 3 seconds. Using the refined split calculation as a guideline, the overall
cross street and left turn movement splits were adjusted accordingly. Once the offsets
were finalized, left turn and cross-street splits were further inflated at locations where no
impact to mainline vehicle platoons would occur.

4.1.3 Intersection Offsets

The primary objective of the offset optimization process is to maximize two-way vehicle
progression. Offsets were manually manipulated using Synchro7.0. Lead/lead, lead/lag or
lag/lag left turn phasing operation was considered where appropriate to improve the
corridor green band. The lagging left turn (arrow comes up at the end instead of the start
of the adjacent through movement green ball) can only be applied at intersections with
protected only arrows. Several intersections operate with a lagging left turn arrow. There
are several advantages to this operation:

e Increases the green band along the corridor allowing motorists to proceed through
more traffic signals without stopping.

e Reduces the delay for left turning motorists.

e Increases the green time for left turning motorists (can utilize unused green time
from the opposite side through movement). This is not always possible with
lead/lead operation.

e Allows the left turn movements to be progressed through the green light at
downstream intersections.

4.2 Signal Timing Implementation

The Synchro7.0 and SimTraffic7.0 models developed in evaluation of the existing and
optimized conditions were used to support the field reviews and fine tuning of the signal
systems. Alliant Engineering and City of Bloomington staff implemented and conducted
fine-tuning reviews in September 2011 (Index 2 and Index 8) and January 2012 (Index
7). During the field reviews, minor adjustments were made to the optimized timing plans
to improve mainline progression, minimize stops and increase green time allotted to
cross-street and left turn phases.

4.2.1 Controller Settings and Detector Programming

As part of the signal optimization and field implementation, Alliant Engineering also
assisted the City of Bloomington with reviewing and programming the controller option
pages, detector settings and front page timing plan values. New minimum green, red

ALTTANT
- Estewr s, Iee.

Alliant No. 090068 26




Signal Timing Optimization and Coordination Project

Bloomington, Minnesota April 6, 2012

clearance, yellow clearance and pedestrian intervals were developed for each of
Intersections 1 through 45 of the key project intersections (see Table 1). The pedestrian
clearance intervals were developed in accordance with the 2009 Manual on Uniform
Traffic Control Devices. The sequence, recall and option pages were reviewed to ensure
appropriate settings for dual entry, simultaneous gap, back up protection and other
controller settings was completed. At the cabinet, the detection at each intersection was
reviewed and the appropriate settings were adjusted based upon observations, detector
setup and geometrics. The adjustments included adding delay for right turn detectors,
adding lock or non-lock operation where appropriate and adding detector cross-switching
for protected/permissive operation.

4.3 Implemented Signal Timing Plans

The time of day (TOD) schedule and signal timing plans for each index are illustrated in
Table 13 through Table 17. The final intersection splits and offsets, as of January 27,
2012 for Index 2, Index 7 and Index 8 are attached in Appendix B.

Table 13. Index 2 Signal Timing Plans — TOD Schedule

. . Zone 25 Zone 8
Type Operation Time Pattern(z) Pattern(z)
Midnight to 615 AM 1 15
600 AM to 630 AM @ 5
630 AM to 900 AM 3 11
900 AM to 945 AM 2® 5
945 AM to 1030 AM 4®
V{;;';di)y TOD 1030 AM to 230 PM 5@ 7
230 PM to 400 PM 6 9
400 PM to 600 PM 7 13
600 PM to 645 PM 6®
645 PM to 800 PM 4®
800 PM to Midnight 1 15
Saturday (Prog 2) Midnight to 900 AM 1 15
Sunday (Prog 3) Top 900 AM to 800 PM 4% !
800 PM to Midnight 1 15

@ NIC Override Pattern 1(FREE) at: Node 7, 8, 9.
@ NIC Override all Patterns at Nodes 52,70 and 71 in Zone 8
© NIC Override Pattern 1(FREE) at: Node 7

Note: Zone 25 includes Normandale Boulevard/84™ Street and Normandale Lakes District.
Zone 8 includes Normandale Boulevard at 94™ Street to Old Shakopee Road.
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Table 14. Index 3 Signal Timing Plans — TOD Schedule

Type

Operation

Time

Pattern

Weekday
(Prog 1)

TOD

Midnight to 615 AM

630 AM to 700 AM

700 AM to 815 AM

815 AM to 930 AM

930 AM to 1030 AM

1030 AM to 230 PM

230 PM to 330 PM

330 PM to 600 PM

600 PM to 730 PM

730 PM to 930 PM

930 PM to Midnight

Saturday (Prog 2)
Sunday (Prog 3)

TOD

Midnight to 900 AM

900 AM to 800 PM

800 PM to Midnight

RPIAIRPIRPIAOINIO| OO | BRININ W

Table 15. Index 4 Signal Timing Plans — TOD Schedule

: - Pattern /
T Operat T
yPe S me Action Plan
Midnight to 630 AM 100
630 AM to 700 AM 212
700 AM to 815 AM 3/3
Weekda 815 AM to 1115 AM 2/2
Pro 1)y TOD 1115 AM to 345 PM 414
g 345 PM to 600 PM 5/5
600 PM to 700 PM 414
700 PM to 930 PM 212
930 PM to Midnight [ 100
Midnight to 800 AM 100
212
Saturday/Sunday 830 AM to 1030 AM
(Prog 2) TOD 1030 AM to 630 PM 4/4
630 PM to 900 PM 2/2
900 PM to Midnight 100

April 6, 2012
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Table 16. Index 7 Signal Timing Plans — TOD Schedule

Type Operation Time Asﬁggr; | ;n
Midnight to 645 AM 100
645 AM to 715 AM 2@
715 AM to 815 AM 3®
815 AM to 930 AM 2@
Weekday 930 AM to 1100 AM g®®
(Prog 1) TOD
1100 AM to 1500 PM 4®
1500 PM to 1900 PM 5®
1900 PM to 2200 PM 4®
2200 PM to Midnight 100
Midnight to 800 AM 100
800 AM to 900 AM 200
saturday (Prog 2) 900 AM to 1000 AM 4O G0
Sunday (Prog 3) TOD 1000 AM to 1500 PM 6™
1500 PM to 1930 PM 7®
1930 PM to 2200 PM 5@
2200 PM to Midnight 100

@ Action Plan 100(FREE) at: Node 37,38.
@ Action Plan 100 (FREE) at: Node 44,45,

© Action Plan 100(FREE) at: Node 38. Node 37 is Action Plan 100 until 1630, and after 1745.

@ Action Plan 100(FREE) at: Node 44 and 45 until 1030. Action Plan 8 beginning at 1030-1100.

® Action Plan 100 (FREE) at: Node 38, 44,45.
© Action Plan 100 (FREE) at: Node 44,45 --- Program 3
™ Action Plan 100(FREE) at: Node 44 and 45 until 930. Action Plan 4 beginning at 930-1000.

Table 17. Index 8 Signal Timing Plans — TOD Schedule

. . Zone 27 | Zone 28
Type Operation Time . -
Midnight to 645 AM 7 1
645 AM to 930 AM 6 1
930 AM to 1000 AM 4 4
1000 AM to 1115 AM 7 1
Weekday 1115 AM to 1330 PM 4 4
(Prog 1) TOD 1330 PM to 1515 PM 7 1
1515 PM to 1645 PM 11 11
1645 PM to 1745 PM 11 11
1745 PM to 1830 PM 11 11
1830 PM to 1900 PM 4 4
1900 PM to Midnight 7 1
Saturday (Prog 2) TOD
Sunday (Prog 2) Midnight to Midnight 1 1

4.4 Traffic Operation Analysis

April 6, 2012

Using the proposed and implemented optimized timing plans for the Index 2, Index 3,
Index 4, Index 7, and Index 8, the overall intersection and arterial level of service (LOS)
was documented. The overall intersection LOS for each of the intersections during the
a.m., mid-day and p.m. peak hour is documented in Table 18. The arterial LOS for each
vehicle travel time route is documented in Table 19.
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Table 18. Optimized Overall Intersection Level of Service
"After" Condition
Synchro
N:’:e i e AM Peak Hour Mid-day Peak Hour PM Peak Hour
EB | WB | NB | SB | ot EB | WB | NB | SB | ot EB | WB [ NB | SB | ot
Delay | Delay | Delay | Delay Delay Delay | Delay | Delay | Delay Delay Delay | Delay | Delay | Delay Delay
(s/v) | (s/v) | (s/v) | (s/V) | (spv) | LOs | (s/V) | (s/v) | (s/v) | (s/V) | (spv) | Los | (s/v) | (s/v) | (s/v) | (s/V) | (spv) | LOS

6 American Blvd at Norman Center Dr 7.2 11.6 3.5 3.9 6.7 A 15.0 | 13.0 6.0 6.0 9.0 A 18.3 | 21.8 5.2 8.9 10.7 B
7 83rd St at Normandale Lake Blvd 21.8 | 188 | 35 3.2 5.6 A 11.0 | 140 [ 6.0 8.0 10.0 A 103 | 6.4 149 [ 29.9 | 18.0 B
8 84th St at Normandale Lake Blvd 10.7 6.2 0.0 26.6 [ 10.1 B 8.0 2.0 0.0 21.0 | 11.0 B 13.9 | 12.8 0.0 20.8 | 16.3 B
9 84th St at Norman Center Dr 10.6 7.6 0.0 27.2 9.0 A 5.0 3.0 0.0 18.0 5.0 A 12.1 5.4 0.0 32.2 | 115 B
10 84th St at Normandale Blvd 424 | 242 | 244 | 26.2 | 27.1 C 39.0 | 39.0 [ 12.0 | 25.0 | 27.0 C 52.2 | 36.2 | 23.9 | 58.2 | 48.2 D
11 84th St at Stanley Rd 3.3 5.6 27.7 | 12.0 8.8 A 2.0 3.0 18.0 | 14.0 6.0 A 3.3 3.9 36.7 | 26.1 8.4 A
14  |98th St at Toledo Rd 6.8 8.8 23.0 8.5 9.7 A 140 | 14.0 | 18.0 | 13.0 | 150 B 7.0 142 | 240 | 274 | 12.9 B
52 Normandale Blvd at 98th St 55.5 | 195 | 19.1 | 244 | 23.6 C 39.0 | 38.0 [ 19.0 | 27.0 | 29.0 C 717 | 45.0 | 354 | 33.8 | 38.1 D
70 Normandale Blvd at 94th St 55.7 | 26.5 | 43.1 | 31.3 | 39.8 D 46.0 | 33.0 [ 16.0 9.0 18.0 B 65.8 | 55.7 | 28.5 | 41.5 | 40.6 D
71 Normandale Blvd at 102nd St 56.1 | 51.6 | 32.2 | 22.5 | 33.8 C 32.0 | 25.0 2.0 5.0 9.0 A 57.4 | 61.5 | 19.5 | 115 | 21.1 C
72 Normandale Blvd at Old Shakopee Rd 27.1 ] 335 | 50.8 | 31.2 | 325 C 18.0 | 27.0 | 43.0 | 29.0 | 26.0 C 339 | 43.2 | 395 | 451 | 40.1 D
15 Little Rd at 98th St 2.9 5.5 27.6 | 21.8 7.4 A 4.0 4.0 8.0 8.0 4.0 A 1.1 2.8 23.3 | 30.5 2.8 A
16 Collegeview Rd at 98th St 10.8 7.2 18.1 | 27.1 | 111 B 240 | 22.0 | 19.0 | 25.0 | 23.0 C 9.6 7.6 17.4 | 32.7 | 12.9 B
17 France Ave at 98th St 340 | 79.6 | 342 | 27.1 | 463 D 41.0 | 57.0 [ 20.0 | 14.0 | 32.0 C 47.4 | 504 | 36.3 | 31.6 | 40.1 D
18 France Ave at 102nd St 57.2 | 30.7 5.7 9.1 25.7 C 23.0 | 40.0 5.0 10.0 | 13.0 B 34.7 | 55.3 | 10.3 9.3 17.6 B
19 France Ave at Old Shakopee Rd 323 | 22.6 | 46.7 | 36.2 | 31.8 C 16.0 | 25.0 | 40.0 | 19.0 | 23.0 C 29.0 | 25.1 | 419 | 409 | 31.6 C
23 [Xerxes Ave at 84th St 4.8 3.5 11.9 0.0 5.7 A 5.0 5.0 9.0 0.0 6.0 A 5.9 4.5 45.7 0.0 9.4 A
36 France Ave at 90th St 55.3 | 74.1 | 219 | 21.2 | 428 D 50.0 | 39.0 [ 11.0 | 24.0 | 24.0 C 64.8 | 544 | 346 | 419 | 46.2 D
1 Lyndale Ave at 84th St 384 | 13.2 5.8 18.2 | 10.9 B 37.0 | 22.0 8.0 17.0 | 15.0 B 344 | 199 7.6 13.9 | 13.0 B
2 Lyndale Ave at 86th St 324 | 323 9.1 14.5 | 22.6 C 38.0 | 39.0 [ 13.0 | 19.0 | 24.0 C 45.4 | 38.0 | 129 | 17.1 | 25.8 C
3 Lyndale Ave at 90th St 326 | 33.8 | 16.1 | 10.6 | 25.1 C 44.0 | 49.0 [ 21.0 | 19.0 | 31.0 C 44.0 | 37.8 | 23.8 | 19.0 | 29.7 C
4 Lyndale Ave at 94th St 20.8 | 11.4 | 12.0 5.8 12.2 B 29.0 | 21.0 | 13.0 | 12.0 | 16.0 B 24.1 | 104 8.5 8.5 12.5 B
5 Lyndale Ave at 95th St 0.0 13.5 6.5 12.3 9.8 A 0.0 21.0 | 12.0 9.0 12.0 B 0.0 16.7 | 11.6 9.3 11.1 B
37 Thunderbird Rd at American Blvd 5.1 6.8 429 | 32.3 9.9 A 12.0 | 11.0 | 13.0 | 17.0 | 12.0 B 7.3 9.6 39.9 | 40.5 | 11.7 B
38 28th Ave at American Blvd 5.1 5.4 7.7 0.0 5.4 A 8.0 6.0 6.0 0.0 7.0 A 6.8 4.4 13.4 0.0 5.8 A
39 24th Ave at American Blvd 29.7 | 27.2 9.4 10.5 | 14.0 B 35.0 | 29.0 [ 13.0 | 11.0 | 18.0 B 29.4 | 347 | 143 | 12.8 | 21.1 C
40 24th Ave at Lindau Lane 27.1 0.0 7.5 1.0 9.9 A 24.0 0.0 6.0 2.0 7.0 A 26.6 0.0 11.9 2.9 9.3 A
41 24th Ave at 82nd St 58.7 | 329 | 113 8.1 11.3 B 44.0 | 28.0 [ 20.0 9.0 22.0 C 39.7 | 284 | 129 6.2 17.0 B
42 24th Ave at Transit Access 17.3 0.7 1.5 0.0 2.9 A 17.0 3.0 1.0 0.0 3.0 A 15.4 0.9 1.8 0.0 3.2 A
44 Ikea Way at Lindau Lane 6.2 11.3 | 20.6 | 14.2 8.8 A 28.0 | 31.0 | 340 | 39.0 | 32.0 C 243 | 23.1 | 329 | 187 | 254 C
45 22nd Ave at Lindau Lane 4.5 9.2 15.2 | 22.6 6.1 A 6.0 25.0 | 27.0 | 45.0 | 17.0 B 7.2 243 | 27.6 | 57.1 | 18.7 B
46 24th Ave at Parking Access 37.5 0.0 6.5 7.3 8.0 A 35.0 0.0 2.0 1.0 3.0 A 34.9 0.0 4.0 6.1 5.8 A
47 24th Ave at I-494 Ramps 4.1 27.0 | 13.7 | 32.2 | 195 B 6.0 29.0 | 15.0 | 34.0 | 20.0 B 4.3 379 | 10.1 | 347 | 223 C
34 E Bush Lake Rd at Highwood Dr 74.3 0.0 16.1 5.7 30.0 C 28.0 0.0 4.0 3.0 9.0 A 66.6 0.0 4.0 13.6 | 18.1 B

801 |[E Bush Lake Rd at 84th St 169 | 10.9 | 34.0 [ 229 | 173 B 17.0 | 12.0 | 25.0 | 14.0 | 15.0 B 179 | 21.8 | 30.3 | 16.8 | 185 B

802 |E Bush Lake Rd at American Blvd 0.0 28.3 4.4 14.5 7.5 A 0.0 18.0 2.0 4.0 4.0 A 0.0 39.0 9.7 7.9 11.0 B

803 |E Bush Lake Rd at I-494 South Ramps 0.0 21.8 2.9 22.2 8.8 A 0.0 25.0 2.0 9.0 12.0 B 0.0 22.2 6.7 16.3 | 18.2 B

Note: Bold denotation indicates approach or intersection operation isa LOS E or F
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Table 19. Optimized Arterial Level of Service
East Bush Lake Road

Northbound
AM Peak Hour Mid-Day PM Peak Hour
Liiten Average Average Average
Route Travel Route Street
Class Travel Travel Travel
Speed Speed Speed
(mph)' | Los [ (mph)' | Los | (mph)* | LOS
1 E Bush Lake Rd/Highland Dr to E Bush Lake Rd/I-494 South Ramp 11 232 C 24.4 C 23.2 C
Southbound
AM Peak Hour Mid-Day PM Peak Hour
Urban
Route Travel Route Street Average Average Average
Class Travel Travel Travel
Speed Speed Speed
(mph)' | Los | (mph)! [ Los | (mph)' | Los
1 E Bush Lake Rd/I-494 South Ramp to E Bush Lake Rd/Highland Dr 11 319 B 29.0 B 24.1 C
Normandale Lakes District
Northbound/Eastbound
Urban AM Peak Hour Mid-Day PM Peak Hour
Route Travel Route Street
Class Average Average Average
Travel Speed Travel Speed Travel Speed
(mph)* | Los| (mph)' | Los| (mph)* LOS
2 83rd/Normandale Lake Bivd to 84th/Stanley 1 15.9 E 16.3 E 12.0 F
2a__|Normandale/Old Shakopee Rd to Normandale/84th 1 254 C 32.1 B 27.9 C
Southbound/Westbound
AM Peak Hour Mid-Day PM Peak Hour
Urban
Route Travel Route Sctlr:sest e ST e
Travel Speed Travel Speed Travel Speed
(mph)* | Los| (mph)* |iros| (mph) | Los
2 84th/Stanley to 83rd/Normandale Lake Blvd 1 17.0 E 175 D 15.8 E
2a__|Normandale/84th to Normandale/Old Shakopee Rd 11 28.0 B 30.9 B 26.1 C
France Avenue
Northbound
AM Peak Hour Mid-Day PM Peak Hour
Urban
Route Travel Route Street | _ Average Average Average
Class | Travel Speed Travel Speed Travel Speed
(mph)* | Los| (mph)' Los |  (mph)* LOS
3 France/Old Shakopee to France/84th 1l 26.9 C 28.9 B 25.0 C
Southbound
AM Peak Hour Mid-Day PM Peak Hour
Urban
Route Travel Route Street | Average Average Average
Class | Travel Speed Travel Speed Travel Speed
(mph)* | Los|  (mph)* Los |  (mph)* LOS
3 France/84th to France/Old Shakopee 1l 25.4 C 28.5 B 23.7 C
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Lyndale Avenue
Northbound
Urban
Route Travel Route Street
Class AM Peak Hour Mid-Day PM Peak Hour
Average Average Average
Travel Speed Travel Speed Travel Speed
(mph) | Los| (mph)" | Los| (mph)' | Los
4 Lyndale Ave/Old Shakopee Rd to Lyndale Ave/84th St 11 23.7 C 20.7 D 23.2 C
Southbound
Urban
Route Travel Route Street
Class
AM Peak Hour Mid-Day PM Peak Hour
Average Average Average
Travel Speed Travel Speed Travel Speed
(mph) | Los| (mph) Los| (mph)* LOS
4 Lyndale Ave/84th St to Lyndale Ave/Old Shakopee Rd 11 24.4 C 22.2 C 22.9 C
ALLTANT
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5.0 Project Benefit Analysis

The purpose of this section is to document the benefit the coordination timing plans
implemented under the EECBG as part of the Signal Timing Optimization and
Coordination Project. A detailed project benefit analysis was completed for only Index 2,
Index 7 and Index 8, since these were the highest priority signal upgrades that occurred
under the EECBG budget. To help assess the benefit, travel time studies were completed
for the “after” condition and compared to the “before” conditions. In addition, a
benefit/cost analysis was completed to evaluate the overall cost-effectiveness of the
implemented signal timing plans. It should be noted the project benefit is a comparison
between the “before” condition previous signal timing versus the “after” condition
optimized timing plans.

5.1 Before/After Travel Time Comparison

A comparison of the “before” and “after” travel time field studies was made for Index 2
and Index 8. Table 20 and Table 21 provide an overall summary of the travel time runs
and percent improvement for the a.m. peak and p.m. peak periods, respectively.

Table 20. Before/After Travel Time Comparison — A.M. Peak Period

Northbound/Westbound

Free Flow| AM Peak Hour (730-830) AM Overall (600 - 900) (eets Hour(Avehr)age Speed
mp
Before | After Percent Before | After Percent Percent
Improvement Improvement Before After Improvement
Min Sec| Min Sec |[Min Sec Min Sec|Min Sec
Route 2 - 84th Street/ Stanley Rd to Normandale 1 7 ) 9 1 57 9% 2 11]1 s3 13% 18 20 9%
Lake Blvd
Route 2a - Normandale Rd/ Old Shakopee Rd to s 2716 21la m 26% 5 33| 4 35 17% 31 a2 26%
84th Street
Route 1 - East Bush Lake Rd/ Highwood Dr to 1 28l 2 a2 a0 1% 2 25| 2 27 1% 2 2 1%
Metro Blvd
Southbound/Eastbound
Free Flow|  AM Peak Hour (700 - 800) AM Overall (600 - 900) T H°"'(:“;:;'ge Sbeed
Before | After Percent Before | After Percent Percent
Improvement Improvement Before After Improvement
Min Sec| Min Sec |[Min Sec Min Sec|Min Sec
Route 2 - 84th Street/ 83rd Street to Stanley 1 23] 3 9|3 15 3% 3 ol3s = 17% 15 14 3%
Avenue
Route 2a - Normandale Rd/ Old Shakopee Rd to 4 20ls6 167 o 14% 6 29| 6 25 1% 31 27 14%
84th Street
SR::)utetl - East Bush Lake Rd/ 78th Street to 86th 1 2501 23l1 25 2% 1 39| 1 as 9% a 20 2%
ree

1. Alliant Engineeringfield collected travel time runs in May, 2010 (before) and September, 2011 (after).
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Table 21. Before/After Travel Time Comparison — P.M. Peak Period

Northbound/Westbound

Free Flow|  PM Peak Hour (430 - 530) PM Overall (300 - 600) LS ”°“'(:“$:)age SEEss
Before | After R Before | After ORI ORI
Improvement Improvement Before After Improvement
Min_Sec| Min_Sec |[Min Sec: Min Sec|Min Sec
Route 2 - 84th Street/ Stanley Rd to Normandale 1 7 3 411 26 61% 2 39l 1 28 45% 11 27 61%
Lake Blvd
Route 2a - Normandale Rd/ Old Shakopee Rd to s 27| 7 9 5 5 29% 7 18ls o 20% 27 39 20%
84th Street
Route 1 - East Bush Lake Rd/ Highwood Dr to 1 282 46|22 38 5% 2 a0l 2 25 10% 27 2 5%
Metro Blvd
Southbound/Eastbound
Free Flow|  PM Peak Hour (430 - 530) PM Overall (300 - 600) LS ”°“'(:“$:)age SEEss
Before | After R Before | After ORI ORI
Improvement Improvement Before After Improvement
Min_Sec| Min_Sec |[Min Sec! Min_Sec|Min Sec
Route 2 - 84th Street/ 83rd Street to Stanley 1 23| a 2 4 17 6% 2 sl 3 sa 31% 11 11 6%
Avenue
Route 2a - Normandale Rd/ Old Shakopee Rd to s 20|77 205 13 29% 7 7 5 22 25% 2 37 20%
84th Street
z:)rl;t:tl - East Bush Lake Rd/ 78th Street to 86th 1 w52 1al2 14 0% ) 3 2 0 2% 25 25 0%

1. Alliant Engineering field collected travel time runs in May, 2010 (before) and September, 2011 (after).

5.2 Benefit/Cost Analysis

A cost benefit analysis was completed to establish the annual economic savings incurred
in Index 2, Index 7 and Index 8 as a result of the implemented optimized coordination
timing plans. Typical measures of effectiveness (MOE) used in estimating the benefit of
signal optimization projects include approach vehicle delay, vehicle stops and fuel
consumption.

5.2.1 Traffic Volume Cases

In order to compute the daily “before” and “after” MOE’s for the Signal Timing
Optimization and Coordination Project, general traffic volume cases were developed. It is
not feasible or practical to develop hourly traffic volumes for every hour of the day.
Instead, the traffic volume cases were developed in consideration of the particular
corridors general daily hourly volume trend.

Each volume case is assigned and assumed to be applicable for a certain number of hours
of the day as previously discussed in Section 2.1.2. In general, the traffic volume cases
include an a.m. off peak, a.m. peak, mid-day low, mid-day peak, p.m. off peak (before
peak), p.m. peak and p.m. off peak (late evening) and Saturday peak (Index 7) were
developed specifically for each corridor. In order to make an accurate “apple-to-apple”
comparison, the traffic volumes used in the “before” condition (and number of hours) has
to equal the volumes used in the “after” condition (and number of hours) analysis. With
the traffic volume cases constant between the “before”/”after” conditions, the only
variable is the signal timing plans and duration each timing plan is in operation.
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5.2.2 Project Benefit

The project benefit measures of effectiveness are measured through the reduction in
mainline travel time, reduction in vehicle stops and reduction in fuel consumption. Table
22 provides a summary of unit dollar values for each measure of effectiveness.

To determine the annual economic benefit of the Signal Timing Optimization and
Coordination Project, the daily estimated reductions (or increases) in MOE’s are
calculated and are then applied to the unit benefit.

Table 22. Unit Benefit

MOE Unit Price
Value of Time - Truck’ $17.51
Value of Time - Auto* $13.93
Vehicle Stop® $0.055
Fuel Cost® $3.27

1 Mn/DOT Office of Investment Management Benefit-Cost Analysis for Transportation
Projects, Appendix A, Table A.1, SFY2012 Recommended Standard Values
2 Life-Cycle Cost Analysis in Pavement Design, US Dept of Transportation, FHWA,
Table 2.3 (Vehicle Cost per Stop), September 1998 (Refer to Appendix D for calculations)
Index 7 vehicle cost/stop is $0.050
Index 8 vehicle cost/stop is $0.045
3 US Department of Energy, Energy Information Administration, Average Fuel Prices 08/01/10 to 7/31/11

Net Average Daily MOE

The daily savings for each MOE was determined by multiplying the number of hours
each implemented plan is in effect and comparing against the corresponding existing
timing plan and traffic volume conditions. The benefit was computed for weekdays only
for Index 2 and Index 8. Since traffic data was available and given the nature of traffic
conditions surrounding the Mall of America, the Index 7 benefit calculation includes
weekdays and weekends. It should also be noted, the overall net benefit of these measures
accounts for any impacts (i.e., typically an increase in vehicle delay) to cross-street or
mainline MOE’s. Output used in determining each MOE was computed using Synchro7.0
(off peak and mid-day or balanced plans) and SimTraffic7.0 (a.m. and p.m. peak hours).
Table 23 illustrates the overall daily and annual “before” and “after” network
performance comparison and percent improvement. Table 24 provides a detailed
summary of the daily MOE’s and documents the net reduction in vehicle delay, vehicle
stops and fuel consumption. A positive value shown in Table 24 is a benefit (i.e.,
reduction) and a negative value shown is an impact (i.e., increase).
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Table 23. Measures of Effectiveness — Network Performance Comparison

Index 2 - Total Network (Daily Summary)

Table 24. Measures of Effectiveness — Net Average Daily MOE Reductions

Index 2 - Measures of Effectiveness Summary

MOE - Net Reduction from Existing to Proposed Condition®
Fuel
Stops Delay Consumption
(no. of veh) Delay (veh-hr) (gal)
Aggregate (All (veh-hr) (Cross (Al
Timing Plans’ Approaches) (Mainline) Street) Approaches)
AM Peak (630 AM to 930 AM) 2,151 24.6 -5.6 13
Mid-Day Peak Period (1100 AM to 330 PM) 4,482 90.3 -12.6 108
; PM Peak Period (330 PM to 630 PM) 11,398 2101 46.9 54
W |Wkday Off Peak Periods (Remaining Daily Hours) 5,509 49.6 -18.8 101
Z 23,539 374.7 9.8 275.1
Total Project (Average Daily Total) 23,539 374.7 9.8 275.1

1 A positive value equals the net reduction (i.e., benefit) and a negative value equals a net increase (i.e., impact)
2 Off peak period includes the AM OFF, BALANCED and PM OFF Plans.
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Weekday
MOE Annual
Net Percent Reduction
Before After .
Reduction | Improvement
Stops 173,073 | 149,534 | 23,539 13.6% 5,908,164
(no. of veh)
(Dhe')ay 3,168 | 2,783 | 385 12.1% 96,526
r
Fuel Consumption | 5e5 | 5811 | 275 4.5% 69,050
(gah
Index 7 - Total Network (Daily Summary)
Weekday Saturday/Sunday

MOE Annual

Before After Net_ Percent Before After Net_ Percent Reduction

Reduction | Improvement Reduction | Improvement
Stops 84,796 | 74,941 | 9,855 11.6% 139,847 130,282 9,565 6.8% 3,563,952
(no. of veh)
Delay 739 738 1 0.1% 1,781 1,639 142 8.0% 16,417
(hr)
g“ael')co”sumpt'o” 2,290 | 2,237 53 2.3% 4,483 4,248 236 5.3% 40,062
Index 8 - Total Network (Daily Summary)
Weekday
MOE Annual
Net Percent Reduction
Before After .
Reduction | Improvement

Stops 24,724 | 23,019 | 1,705 6.9% 427,955
(no. of veh)
Delay 266 265 1 0.3% 194
(hr)
g“ael')c"”sumpt"’” 647 | 633 14 2.2% 3,508
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MOE - Net Reduction from Existing to Proposed Condition®
Fuel
Stops Delay Consumption
(no. of veh) Delay (veh-hr) (gal)
Aggregate (Al (veh-hr) (Cross (All
Timing Plans Approaches) (Mainline) Street) Approaches)
AM Period (645 AM to 1100 AM) 2,351 221 -11.6 9
Mid-day Period (1100 AM to 400 PM) 3,801 43.0 -44.1 34
; PM Period (400 PM to 1000 PM) 3,703 374 -46.0 10
g Saturday/Sunday (800 AM to 1000 PM) 9,565 150.5 -8.3 236
Z 19,420 253.1 -110.0 288.2
Total Project (Awverage Daily Total) 19,420 253.1 -110.0 288.2

L A positive value equals the net reduction (i.e., benefit) and a negative value equals a net increase (i.e., impact)

Index 8 - Measures of Effectiveness Summary

MOE - Net Reduction from Existing to Proposed Condition®
Fuel
Stops Delay Consumption
(no. of veh) Delay (veh-hr) (gal)
Aggregate (Al (veh-hr) (Cross (All
Timing Plans Approaches) (Mainline) Street) Approaches)
AM Peak (645 AM to 900 AM) 815 5.6 22 5
Mid-Day Peak Period (1115 AM to 315 PM) 502 20 22 9
i PM Peak Period (315 PM to 630 PM) 191 5.8 -75 -4
L{IDJ Wkday Off Peak Periods (Remaining Daily Hours) 198 0.4 -1.0 4
Z 1,705 13.8 -13.0 14.0
Total Project (Average Daily Total) 1,705 13.8 -13.0 14.0

1 A positive value equals the net reduction (i.e., benefit) and a negative value equals a net increase (i.e., impact)
2 Off peak period includes the AM OFF, BALANCED and PM OFF Plans.

Annual Economic Benefit

The net annual economic benefit is based upon 251 Monday to Fridays, 10 Holidays and
104 weekend days (excluded in Index 2 and Index 8). Applying the number of day and
the unit savings to each computed daily MOE, the annual net benefit (or economic
savings) can be estimated. Table 25 documents the overall annual net benefit estimated as
a result of the Signal Timing Optimization and Coordination Project. Based on the
results, the total estimated annual benefit realized with the implementation of optimized
signal coordination plans is estimated at approximately 2.7 million dollars, which
includes an estimated annual savings of 112,600 gallons of gasoline.
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Index 2 - Total Project Benefit

Table 25. Annual Net Benefit (dollar)

April 6, 2012

Truck VEIBENIND || VDT Stops Reduction| Fuel Reduction
Aggregate u Truck Percent .| Days/ Benefit Impact ps ! ! ucti Total Benefit
. 3 Percent Occupancy 2 Benefit Benefit
Timing Plans (Mainline) (Cross-Street) Year ®) ®) ®) © @®)
(Mainline) (Cross-Street)
AM Peak (630 AM to 930 AM) 2.0% 2.7% 1.08 251 $93,346.00 -$21,367.85 $29,422.72 $10,423.78 $111,824.65
Mid-Day Peak Period (1100 AM to 330 PM) 2.4% 1.6% 1.08 251 $342,477.29 -$47,587.41 $61,315.00 $88,643.16 $444,848.04
«~ |PM Peak Period (330 PM to 630 PM) 1.4% 1.0% 1.08 251 $795,367.59 $177,247.12 $155,941.78 $44,034.31 $1,172,590.80
E Wkday Off Peak Periods (Remaining Daily Hours) 3.0% 1.8% 1.08 251 $188,235.79 -$71,267.45 $75,369.64 $82,692.58 $275,030.55
4 Subtotal (Annual Total Benefit)] $1,419,426.67 $37,024.41 $322,049.14 $225,793.83 [ $2,004,294.05
Total Project - INDEX 2 (Awerage Annual Benefit)] $1,419,426.67 $37,024.41 $322,049.14 $225,793.83 | $2,004,294.05
1 Mn/DOT Metro Traffic Office
2 Total weekday days were reduced by 10 to account for Holidays.
3 Off peak period includes the AM OFF, BALANCED and PM OFF Plans.
Index 7 - Total Project Benefit
Value of Time | Value of Time . .
Aggregate F:I; :_L;Cel;l Truck Percent 1 Days/ Benefit Impact Stop;eR:;Jtctlon Fuegl:;g;cttlon Total Benefit
Timing Plans Mainline (Cross-Street) Occupancy Year %) $) % s )
( ) (Mainline) (Cross-Street) ®) ®)
AM Period (645 AM to 1100 AM) 7.4% 12.0% 1.50 251 $114,518.80 -$59,788.04 $29,270.39 $7,592.12 $91,593.27
Mid-day Period (1100 AM to 400 PM) 5.7% 10.1% 1.50 251 $223,531.54 -$227,356.02 $47,318.12 $27,495.80 $70,989.44
~ |PM Period (400 PM to 1000 PM) 4.4% 6.2% 1.50 251 $194,840.50 -$239,043.42 $46,091.91 $8,125.62 $10,014.62
g Saturday/Sunday (800 AM to 1000 PM) 1.0% 1.0% 150 114 $358,015.49 -$19,720.65 $54,081.13 $87,789.69 $480,165.66
z Subtotal (Annual Total Benefit)] $890,906.34 -$545,908.13 $176,761.55 $131,003.23 $652,762.99
Total Project - INDEX 7 (Average Annual Benefit)] $890,906.34 | -$545908.13 | $176,761.55 | $131,003.23 | $652,762.99
* Assumed averge vehicle occupancy surrounding the mall
Index 8 - Total Project Benefit
Value of Time | Value of Time . .
Aggregate P-I; rrl:::;t Truck Percent .| Days/ Benefit Impact Stop;eR:;.thctlon Fuelalziglfjicttlon Total Benefit
Timing Plans® (Mainline) (Cross-Street) | OCUPANCY |y, 2 %) (%) ©) ©) ©)
(Mainline) (Cross-Street)
AM Peak (645 AM to 900 AM) 1.2% 0.0% 1.08 251 $21,131.87 -$8,409.26 $9,220.79 $4,411.64 $26,355.04
Mid-Day Peak Period (1115 AM to 315 PM) 2.1% 0.9% 1.08 251 $7,520.95 -$8,279.60 $5,674.99 $7,386.93 $12,303.26
« |PM Peak Period (315 PM to 630 PM) 1.0% 3.1% 1.08 251 $22,045.58 -$28,603.89 $2,154.63 -$3,201.00 -$7,604.69
E Wkday Off Peak Periods (Remaining Daily Hours) 0.7% 0.0% 1.08 251 $1,381.87 -$3,917.23 $2,233.80 $2,872.70 $2,571.14
z Subtotal (Annual Total Benefit)] $52,080.26 -$49,209.98 $19,284.21 $11,470.26 $33,624.75
Total Project - INDEX 8 (Average Annual Benefit)] $52,080.26 -$49,209.98 $19,284.21 $11,470.26 $33,624.75

1 Mn/DOT Metro Traffic Office
2 Total weekday days were reduced by 10 to account for Holidays.

3 Off peak period includes the AM OFF, BALANCED and PM OFF Plans.

5.2.3 Project Cost

Costs for most roadway improvement projects are associated with capital costs, future
costs, and operations and maintenance costs. At the end of the analysis period, there
would also be a remaining capital value. This is also true for the Bloomington Signal
Timing Optimization and Coordination Project, since investment was made in the
implementation of selected components of the Signal Upgrade Plan. However, for
purposes of simplifying the benefit/cost analysis, the remaining capital value
(depreciation of cost) was not accounted for. The costs included in the analysis are:

e “Operations” cost and includes the labor required to develop and implement the
new signal timing plans.
e Implementation of signal equipment infrastructure in Index 2 and Index 7. Index 8

did not require any capital costs to implement signal coordination.
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The estimated total project cost was $214,000 ($200,000 EECBG and $14,000 of city
funds) and includes consulting fees, traffic signal assessment study and implementation
of signal equipment infrastructure. Of the $214,000, approximately $111,000 is specific
to the labor and equipment infrastructure costs required to implement signal coordination
within Index 2, Index 7 and Index 8. Tactics operating system software is excluded from
the benefit/cost analysis.

5.2.4 Project Benefit/Cost Ratio

The benefit/cost ratio is computed based on the comparison between the annual net
benefit and the total project cost. Table 26 documents the estimated benefit/cost ratio for
each zone and the total project.

Table 26. Project Benefit to Cost Ratio

Index Number of | Equpment Cost | Labor Cost |Cost/ Zone Benefit Benefit-Cost
Intersections $) (%) (%) %) Ratio

INDEX 2 9 $ 18300.00 [ $ 15561.31 | $33,861 $2,004,294 59

INDEX 7 10 $ 5523900 |$ 17,290.35| $72,529 $652,763 9

INDEX 8 3 $ - |$ 5187.10| $5187 $33,625 6

Total Project Implemented Under EECBG 22 $ 73,539.00 | $38,038.76 | $111,578 $2,690,682 24

As shown, the Signal Timing Optimization and Coordination Project experienced a
benefit/cost ratio of approximately 24:1 when considering only one year of benefit and
the upfront signal equipment infrastructure investment.
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6.0 Potential Improvement Measures

As part of the Signal Timing Optimization and Coordination Project an operation review
of each of the project intersections was completed. During the field implementation and
signal timing review process, low cost signal operation and geometric improvements that
enhance intersection efficiency were identified for future review and/or possible future
implementation.

Table 27 documents potential signal operation and geometric improvement measures for
key project intersections.
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Table 27. Intersection Improvement Measures

Int.
ID Intersection

Responsible Agency

Traffic Management

Operation Improvement (s)

28 Minnesota Drive and Johnson Avenue

Bloomington

Index 0 29 Bloomington Ferry Rd and Ensign Avenue

Bloomington

30 Bloomington Ferry Rd and 102nd Avenue

Bloomington

31 106th Street and Humboldt Avenue

Bloomington

32 Bush Lake Rd and 78th Street

Bloomington

33 Bush Lake Rd and Marth Rd

Bloomington

Re-stripe Westbound Approach to provide 1-LT, 1-TH, 1-RT

Modify Signal Phasing to include: Phase 2 and 6 (EB/WB) Permissive, Phase 7 (SB LT) Prot/Perm, Phase 4 (SB)
and Phase 8 (NB).
Standard Ring/Barrier Configuration. Operate Phase 4 and 7 on Min Recall

Convert Phase 1 and Phase 5 (EB/WB) left turns to Protected/Permissive Operation

Omit Phase 2 (EB/WB Arrows)

Convert Phase 1 (WB) left turns to Protected/Permissive Operation

Repair or install Phase 4 stop bar loop detection, operate on lock and remove MAX Initial timing.

American Boulevard and Norman Center Drive

Bloomington

Normandale Lake Boulevard and 83rd Street

Bloomington

84th Street and Normandale Lake Boulevard

Bloomington

84th Street and Norman Center Drive

Bloomington

10 CSAH 34 and 84th Street

Hennepin County

11 84th Street and Stanley Avenue

Bloomington

Index 2 14 98th Street and Toledo Avenue

Bloomington

72 CSAH 34 and Old Shakopee Rd

Hennepin County

70 CSAH 34 and 94th Street

Hennepin County

52 CSAH 34 and 98th Street

Hennepin County

71 CSAH 34 and 102nd Street

Hennepin County

See Future Signal Plan

Consider long term intersection geometric/capacity needs (future intersection study)

Convert EB/WB left turns to protected/permissive operation.

Convert EB/WB left turns to protected/permissive operation.
Lengthen SB Left Turn Lane

Convert EB/WB left turns to protected/permissive operation.
Lengthen SB Left Turn Lane

Construct exclusive WB right turn lane

15 98th Street and Little Avenue

Bloomington

16 98th Street and Collegeview Rd

Bloomington

17 CSAH 17 and 98th Street

Hennepin County

Convert Phase 1 and Phase 5 (EB/WB) left turns to Protected/Permissive Operation
Convert Phase 3 and Phase 4 (NB/SB) to Phase 4 and Phase 8 Permissive Only Operation

Install Stop Bar Loop Detection or Video Detection
Convert Phase 3 and Phase 7 (EB/WB) left turns to Protected/Permissive Operation

Index 3 i
18 CSAH 17 and 102nd Street Hennepin County See Future Signal Plan
19 CSAH 1 and CSAH 17 Hennepin County
Replace Cabinet and Control Equipment; Or
23 84th Street and Xerxes Avenue Bloomington Remove Signal and Install a Permanent Pedestrian Only Signal
36 CSAH 17 AND 90th Street Hennepin County Convert Phase 3 and Phase 7 (EB/WB) left turns to Protected/Permissive Operation
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Table 27. Intersection Improvement Measures Cont’d

Int.
ID Intersection Responsible Agency | Traffic Management Operation Improvement (s)
1 Lyndale Avenue and Lyndale Circle Bloomington Convert Phase 1 and Phase 5 (NB/SB) left turns to Protected/Permissive Operation
2 Lyndale Avenue and 86th Street Bloomington Convert Phase 1, 3,5 and Phase 7 (NB/EB/SB/WB) left turns to Protected/Permissive Operation
Index 4 3 Lyndale Avenue and 90th Street Bloomington See Future Signal Plan Convert Phase 1, 3,5 and Phase 7 (NB/EB/SB/WB) left turns to Protected/Permissive Operation
4 Lyndale Avenue and 94th Street Bloomington Convert Phase 1 and Phase 5 (NB/SB) left turns to Protected/Permissive Operation
5 Lyndale Avenue and 95th Street Bloomington Convert Phase 1 and Phase 5 (NB/SB) left turns to Protected/Permissive Operation
12 98th Street and Logan Avenue Bloomington
Convert Phase 1 and 5 (EB/WB) left turns to Permissive Only or Protected/Permissive Operation;
13 98th Street and James Avenue Bloomington Convert NB/SB to Phase 4 and 8 Permissive Only Operation
Index 5 See Future Signal Plan Upgrade Controller to ASC3 and Program Leading Pedestrian Interval (Phase 4 and Phase 8)
20 CSAH 1 and CSAH 32 Hennepin County
21 CSAH 1 and Logan Avenue Hennepin County
35 CSAH 1 and CSAH 35 Hennepin County
22 CSAH 1 and Old Cedar Avenue Bloomington Split SB loop detectors. (abandon SB right turn lane detectors or install 12s delay)
Convert Phase 1 and Phase 5 (EB/WB) left turns to Protected/Permissive Operation
24 Old Cedar Avenue and 86th Street Bloomington Split Phase 8 loop detection (Left lane use 3s delay, Right lane use 8s delay)
Restripe the NB approach to include 1-Left turn only lane, 1-shared throught/right turn lane
Index 6 25 0ld Cedar Avenue and 90th Street Bloomington See Future Signal Plan In_stall secondary EB Left Lane detector (set 5 feet behind walk). Operate Left lane with 3s delay and Right Lane
with 12s delay
26 86th Street and 12th Avenue Bloomington
27 90th Street and 12th Avenue Bloomington Split the NB/SB detectors. Operate stop bar only. Program 3s delay on Left Lane and 12s delay on RL
43 CSAH 1 and 86th Street Bloomington
49 CSAH 1 at TH 77 N. Ramp Mn/DOT
37 American Boulevard and Thunderbird Avenue Bloomington
38 American Boulevard and 28th Avenue Bloomington Convert to 8 phase operation (long term). Short tfernj, convert NB/SB to permissive only, block off inside left turn
lane (WB) and convert EB/WB to protected/permissive
39 CSAH 1 and American Boulevard Bloomington 1. Develop specific timing|
plans that correspond
40 CSAH 1 and Lindau Lane Bloomington with each pre-defined
stage of MOA parking - -
. CSAH 1 and 82nd Street Bloomington access closure. Install stop bar loop detection (Phase 8) remove from detector lock operation.
Index 7
42 CSAH 1 and MOA Transit Station Bloomington 2. Develop coordination /
communication protocal
44 Lindau Lane and lkea Way Bloomington with MOA to correlate Install advance loop detector for NB left turn lane (Phase 3)
timing plan change with
45 Lindau Lane and 22nd Avenue Bloomington access closure plan.
. Remove Signal
46 79th Street and 24th Avenue Bloomington
47 494 and 24th Avenue (SinglePoint) Bloomington
Index 8 34 CSAH 28 and Highwood Drive Hennepin County
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Index 0 Coordination Feasibility Summary

Preliminary Analysis

Total Network Delay Summary (Veh-Hr)

Volume Existing Proposed
Case
AM OFF 5.0 4.0
AM PEAK 20.0 15.0
MID-DAY LOW 5.0 4.0
MID-DAY PEAK 10.0 7.0

PM OFF 17.0 14.0

PM PEAK 28.0 23.0
Intersection Delay Summary (Veh-Hr)

AM OFF AM PEAK MID-DAY LOW MID-DAY PEAK PM OFF PM PEAK
R Intersection
Intersection
No. Existing Proposed Existing Proposed Existing | Proposed | Existing | Proposed | Existing | Proposed | Existing | Proposed
Minnesota Drive at Johnson Avenue 28 13 0.9 4.7 2.2 15 0.7 3.8 17 35 1.6 7.8 3.1
Bloomington Ferry Road at Ensign Avenue 29 1.3 1.0 5.2 3.4 1.0 0.9 2.0 1.7 2.4 2.2 33 3.0
Bloomington Ferry Road at 102nd Street 30 0.2 0.2 0.7 0.6 0.2 0.2 0.2 0.2 0.5 0.5 0.4 0.4
106th Street at Humboldt Avenue 31 0.6 0.6 23 20 0.8 0.8 0.7 0.7 1.7 1.7 2.7 2.7
West Bush Lake Road at 78th Street 32 0.9 0.9 3.6 3.6 0.9 0.9 1.5 15 5.9 5.9 10.7 10.7
West Bush Lake Road at Marth Road 33 0.8 0.8 3.2 3.2 0.5 0.5 15 1.5 2.3 2.1 31 2.9
Total Network 5.0 43 19.7 14.9 4.8 4.0 9.8 7.3 16.3 139 28.0 22.7
Intersections (28, 29 and 31) 3.1 24 12.2 7.5 3.2 23 6.5 4.1 7.7 5.5 13.8 8.8
Total Stops (Veh)
| . AM OFF AM PEAK MID-DAY LOW MID-DAY PEAK PM OFF PM PEAK
. ntersection
Intersection
No. Existing Proposed Existing Proposed Existing Proposed Existing | Proposed Existing | Proposed Existing | Proposed

Minnesota Drive at Johnson Avenue 28 224 198 555 427 234 186 465 351 448 338 794 623
Bloomington Ferry Road at Ensign Avenue 29 230 202 654 540 219 207 344 316 413 384 512 481
Bloomington Ferry Road at 102nd Street 30 51 51 182 152 68 68 55 57 127 126 108 107
106th Street at Humboldt Avenue 31 197 177 469 461 213 228 200 212 453 393 580 579
West Bush Lake Road at 78th Street 32 161 161 452 452 164 164 260 260 724 717 1100 1100
West Bush Lake Road at Marth Road 33 167 167 581 582 111 111 237 236 354 330 470 447
Total Network 1030 956 2893 2614 1009 964 1561 1432 2519 2288 3564 3337
Intersections (28, 29 and 31) 651 577 1678 1428 666 621 1009 879 1314 1115 1886 1683




Index 0 Coordination Feasibility Summary

Preliminary Analysis
Fuel Consumption (Gallon)

Intersection Intersection AM OFF AM PEAK MID-DAY LOW MID-DAY PEAK PM OFF PM PEAK
No. Existing Proposed Existing Proposed Existing | Proposed | Existing | Proposed | Existing | Proposed | Existing | Proposed

Minnesota Drive at Johnson Avenue 28 5 5 15 12 5 4 11 9 10 8 18 14
Bloomington Ferry Road at Ensign Avenue 29 6 6 20 18 6 6 9 9 13 13 18 18
Bloomington Ferry Road at 102nd Street 30 1 1 4 4 2 2 2 2 3 3 4 4
106th Street at Humboldt Avenue 31 5 5 12 12 5 5 5 5 12 11 14 14
West Bush Lake Road at 78th Street 32 3 3 11 11 4 4 6 6 17 17 25 25
West Bush Lake Road at Marth Road 33 3 3 10 10 2 2 4 4 7 6 9 8
Total Network 23 23 72 67 24 23 37 35 62 58 88 83
Intersections (28, 29 and 31) 16 16 a7 42 16 15 25 23 35 32 50 46

Estimated Annual Benefit ($)

(Note: Peak Periods Only - Analysis does not account for other plans or other periods of day)

Network Benefit
Total Index S 149,274.67
Intersections Improvements (28, 29, 31 Only) $ 142,788.48

Scenarios Summary

Existing: Existing conditions

Proposed: Revised Maximum Green Timing Parameters

The following intersection improvements are recommended:
1. Bloomington Ferry Road/Ensign: Convert the EB/WB left turns to protected/permissive operation (currently protected only)

2. 106th Street at Humboldt Avenue: Omit the EB/WB protected arrow phase (turn off phase 2)

3. Minnesota Drive at Johnson Avenue: Reassign the westbound approach to include 1-LT, 1-TH and 1-RT lane.
Change the phasing to EB/WB Phase 2/6 Permissive Only. NB to Phase 8 and SB to Phase 4 and 7. Phase 7 is a leading protected/permissive left turn phase. Phase 4 should be on minimum recall.




Index 2 Coordination Feasibility Summary

Preliminary Analysis

Total Network Delay Summary (Veh-Hr)

Coordination Scenarios

Volume L
Existing N N . . B
Case Scenario 1 Scenario 2 Scenario 3 Scenario 4 Optimum
AM PEAK 197.6 198.2 189.7 198.5 192.4 189.7
MID-DAY PEAK 106.0 110.0 - - - 110.0
PM PEAK 335.1 357.8 3154 335.8 3925 3154
Intersection Delay Summary (Veh-Hr)
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Intersection Intersection Coordination Scenarios Coordination Scenarios Coordination Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 Scenario4 | Optimum Scenario 1 | Scenario 2 Scenario 3 Scenario4 | Optimum Scenariol | Scenario 2 Scenario 3 Scenario4 | Optimum
Norman Center Dr at American Blvd 6 29 3.0 2.8 29 29 2.8 11 11 11 12 11 11 2.0 2.0 - - - 2.0
Normandale Lake Blvd at 83rd St 7 27 4.7 4.8 5.0 7.0 4.8 19 13 1.2 12 1.2 1.2 2.0 2.0 - - - 2.0
Normandale Lake Blvd at 84th St 8 114 10.0 9.8 9.7 153 9.8 3.9 4.7 4.8 4.7 114 4.8 3.0 5.0 - - - 5.0
Normand Center Dr at 84th St 9 217 9.6 9.1 12.6 10.8 9.1 3.8 4.0 4.1 4.1 4 4.1 2.0 3.0 - - - 3
Normandale Blvd at 84th St 10 116.8 125.5 109.7 116.6 1323 109.7 48.5 43.6 46.6 44.9 35.1 46.6 36.0 36.0 - - - 36
Stanley Rd at 84th St 11 31 37 37 3.6 31 3.7 2.7 3.6 37 35 33 3.7 1.0 2.0 - - - 2
Toledo Ave at 98th St 14 4.8 6.5 5.2 5.7 4.9 5.2 2.4 3.0 27 29 27 2.7 5.0 7.0 - - - 7
Normandale Blvd at 94th St - 38.9 38.9 36.9 34 30.5 36.9 29.5 28.4 26.3 26.7 30.4 26.3 12.0 11.0 - - - 11
Normandale Blvd at 98th St - 36.5 34.9 36.6 38.2 333 36.6 20.5 19.4 17.3 19.4 17.8 17.3 16.0 15.0 - - - 15
Normandale Blvd at 102nd St - 129 14.7 129 13.8 13.1 12.9 21.0 29.4 19.4 28.8 26.6 19.4 7.0 6.0 - - - 6
Normandale Blvd at Old Shakopee Rd - 48.7 50.1 47.1 47.4 44.1 47.1 326 331 329 32.8 327 329 18.0 18.0 - - - 18
300.4 301.6 278.6 289.5 297.3 278.6 167.9 171.6 160.1 170.2 166.3 160.1 104.0 107.0 0.0 0.0 0.0 107.0
Total Stops (Veh)
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Intersection Intersection Coordination Scenarios Coordination Scenarios Coordination Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 Scenario4 | Optimum Scenario 1 | Scenario 2 Scenario 3 Scenario4 | Optimum Scenario1 | Scenario 2 Scenario 3 Scenario4 | Optimum
Norman Center Dr at American Blvd 6 410 417 408 414 414 408 172 179 180 178 168 180 333 333 - - - 333
Normandale Lake Blvd at 83rd St 7 591 556 582 584 736 582 414 185 167 176 177 167 366 300 - - - 300
Normandale Lake Blvd at 84th St 8 1360 1205 1194 1177 1369 1194 423 416 422 410 632 422 527 398 - - - 398
Normand Center Dr at 84th St 9 1663 850 792 1027 1046 792 445 387 408 403 440 408 507 303 - - - 303
Normandale Blvd at 84th St 10 4978 5436 5086 5288 6384 5086 2816 2428 2653 2553 2233 2653 2370 2337 - - - 2337
Stanley Rd at 84th St 11 481 418 411 409 425 411 432 392 396 380 474 396 240 178 - - - 178
Toledo Ave at 98th St 14 719 694 631 685 620 631 360 293 306 330 316 306 754 591 - - - 591
Normandale Blvd at 94th St - 2288 1720 1826 1564 1518 1826 1644 1501 1482 1440 1739 1482 1044 980 - - - 980
Normandale Blvd at 98th St - 2274 1472 2045 1806 1920 2045 1220 987 922 1062 968 922 1348 1038 - - - 1038
Normandale Blvd at 102nd St - 998 901 843 1028 852 843 1431 1605 1116 1518 1485 1116 702 754 - - - 754
Normandale Blvd at Old Shakopee Rd - 3142 3258 2972 3144 2859 2972 2438 2442 2408 2409 2402 2408 1516 1755 - - - 1755
18904 16927 16790 17126 18143 16790 11795 10815 10460 10859 11034 10460 9707 8967 o [] [] 8967




Index 2 Coordination Feasibility Summary

Preliminary Analysis

Fuel Consumption (Gallon)

PM PEAK HOUR

AM PEAK HOUR

MID-DAY PEAK HOUR

Intersection Intersection Coordination Scenarios Coordination Scenarios Coordination Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 Scenario4 | Optimum Scenario 1 | Scenario 2 Scenario 3 Scenario4 | Optimum Scenario1l | Scenario 2 Scenario 3 Scenario4 | Optimum
Norman Center Dr at American Blvd 6 4 4 4 4 4 4 2 2 2 2 2 2 6 6 - - - 6
Normandale Lake Blvd at 83rd St 7 4 4 5 5 5 5 3 3 3 3 3 3 7 7 - - - 7
Normandale Lake Blvd at 84th St 8 14 13 13 13 14 13 9 9 9 9 11 9 11 12 - - - 12
Normand Center Dr at 84th St 9 23 20 20 20 20 20 11 11 11 11 11 11 12 11 - - - 1
Normandale Blvd at 84th St 10 48 51 46 49 54 46 27 26 27 27 24 27 127 126 - - - 126
Stanley Rd at 84th St 11 4 4 4 4 4 4 3 4 4 4 4 4 5 6 - - - 6
Toledo Ave at 98th St 14 9 10 10 10 10 10 6 6 6 7 6 6 16 16 - - - 16
Normandale Blvd at 94th St - 85 85 85 85 80 85 58 57 56 57 57 56 75 72 - - - 72
Normandale Blvd at 98th St - 53 51 52 53 49 52 40 41 40 40 41 40 55 50 - - - 50
Normandale Blvd at 102nd St - 42 42 43 42 41 a3 47 48 47 50 49 a7 40 39 - - - 39
Normandale Blvd at Old Shakopee Rd - 60 60 59 60 57 59 43 43 43 42 43 a3 71 75 - - - 75
345.6 3433 339.5 343.0 336.2 339.5 250.2 250.2 248.1 250.9 249.7 248.1 425.0 420.0 0.0 0.0 0.0 420.0
Mainline Arterial Travel Time Summary (Seconds)
Northbound / Eastbound
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Segment - Coordination Scenarios - Coordination Scenarios - Coordination Scenarios
Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Optimum Scenario 1 | Scenario 2 | Scenario 3 Scenario 4 Optimum Scenario 1 Scenario 2 | Scenario 3 Scenario 4 Optimum
84th Street - 83rd to Stanley Rd 235.6 202.5 203.9 209.7 2211 202.5 166.7 186.6 180.1 184.9 193.9 180.1 165.5 163.0 - - - 163.0
Normandale Blve - Old Shakopee to 84th St 457.8 446.5 452.4 449.2 420.1 446.5 466.6 459.4 452.0 430.9 463.1 452.0 401.9 382.1 - - - 382.1
98th St - Normandale to Toledo Ave 90.0 1129 92.7 110.8 94.7 92.7 93.6 101.8 96.5 102.0 98.5 96.5 95.5 81.7 - - - 817
Southbound / Westbound
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Segment - Coordination Scenarios - Coordination Scenarios - Coordination Scenarios
Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Optimum Scenario1 | Scenario2 | Scenario 3 Scenario 4 Optimum Scenario 1 Scenario 2 | Scenario 3 Scenario 4 Optimum
84th Street - Stanley to 83rd St 194.7 179.9 177.4 176.9 166.2 176.9 176.3 1785 180.9 182.9 164.9 180.9 158.9 135.5 - - - 135.5
Normandale Blve - 84th to Old Shakopee Rd 488.9 530.2 497.3 504.0 570.2 497.3 393.2 393.1 366.3 384.8 383.6 366.3 422.6 387.0 - - - 387.0
98th St - Toledo to Normandale Blvd 73.2 99.9 84.1 75.7 83.0 75.7 86.4 88.0 87.0 90.4 87.1 87.0 83.0 729 - - - 72.9




Index 2 Coordination Feasibility Summary

Prel

inary Analysis
Scenarios Summary

PM Peak Hour

Existing: Existing conditions

Scenario 1: Operate Optimum 170s Cycle at Intersections 10, 70, 52, and 71. Operate Intersections 7, 8, 9, 11, and 14 at a half cycle of 855

Scenario 2: Match 125 second cycle length to Old Shakopee Rd Zone 8 at Intersections 70, 52 and 71. Operate Intersection 14 at the half cycle of 62.5.

Operate Optimum 170s Cycle at Intersection 10. Operate Intersections 7, 8, 9, and 11 at the half cycle of 85s.

Scenario 3: Operate Optimum 140s Cycle at Intersections 70, 52, and 71. Operate Intersection 14 at the half cycle of 70s.

Operate Optimum 170s Cycle at Intersection 10. Operate Intersections 7, 8, 9, and 11 at the half cycle of 85s.

Scenario 4: Match 125 second cycle length to Old Shakopee Rd Zone 8 at Intersections 10, 70, 52 and 71. Operate Intersections 7, 8,9, 11, and 14 at the half cycle of 62.5

Optimum: Scenario 2

AM Peak Hour

Existing: Existing conditions

Scenario 1: Operate Optimum 170s Cycle at Intersections 10, 70, 52, and 71. Operate Intersections 7, 8, 9, 11, and 14 at a half cycle of 855

Scenario 2: Match 130s cycle length to Old Shakopee Rd Zone 8 at Intersections 70, 52 and 71. Operate Intersection 14 at the half cycle of 65.

Operate Optimum 170s Cycle at Intersection 10. Operate Intersections 7, 8, 9, and 11 at the half cycle of 85s.

Scenario 3: Operate Optimum 140s Cycle at Intersections 70, 52, and 71. Operate Intersection 14 at the half cycle of 70s.

Operate Optimum 170s Cycle at Intersection 10. Operate Intersections 7, 8, 9, and 11 at the half cycle of 85s.

Scenario 4: Match 130 second cycle length to Old Shakopee Rd Zone 8 at Intersections 10, 70, 52 and 71. Operate Intersections 7, 8, 9, 11, and 14 at the half cycle of 65

Optimum: Scenario 2

MID-DAY Peak Hour

Existing: Existing conditions

Scenario 1: Operate Optimum 100s Cycle at Intersections 10, 70, 52, and 71 and run coordination with Old Shakopee Rd Zone 8. Operate Intersections 7, 8, 9, 11, and 14 at 100s cycle length
Scenario 2: NA

Scenario 3: NA
Scenario 4: NA

Optimum: Scenario 1



Index 2 Coordination Feasibility Summary

User Benefit Analysis

Measures of Effectiveness Summary

MOE - Net Reduction from Existing to Proposed Conditior|

Fuel
Stops Delay Consumption
(no. of veh) Delay (veh-hr) (gal)
Aggregate (Al (veh-hr) (Cross (All
Timing Plans’ Approaches) (Mainline) Street) Approaches)
AM Peak (630 AM to 930 AM) 2,151 24.6 -5.6 13
Mid-Day Peak Period (1100 AM to 330 PM) 4,482 90.3 -12.6 108
; PM Peak Period (330 PM to 630 PM) 11,398 210.1 46.9 54
g Wkday Off Peak Periods (Remaining Daily Hours) 5,509 49.6 -18.8 101
Z 23,539 374.7 9.8 275.1
Total Project (Average Daily Total), 23,539 374.7 9.8 275.1
* A positive value equals the net reduction (i.e., benefit) and a negative value equals a net increase (i.e., impact)
2 Off peak period includes the AM OFF, BALANCED and PM OFF Plans.
Unit Benefit
Unit Prices
MOE Unit Price
Value of Time - Truck' $17.51
Value of Time - Auto" $13.93
Vehicle Stop® $0.055
Fuel Cost® $3.27
1 Mn/DOT Office of Investment Management Benefit-Cost Analysis for Transportation
Projects, Appendix A, Table A.1, SFY2012 Recommended Standard Values
2 Life-Cycle Cost Analysis in Pavement Design, US Dept of Transportation, FHWA,
Table 2.3 (Vehicle Cost per Stop), September 1998 (Refer to Appendix D for calculations)
% US Department of Energy, Energy Information Administration, Average Fuel Prices 08/01/10 to 7/31/11
Total Project Benefit
Value of Time | Value of Time . .
Aggregate P-It-e I:CJZ:t Truck Percent Occupancy: Days/ Benefit Impact StOpSBS:SfLthCtIOH FueIBl:sg:i:tlon Total Benefit
T P (Mainlin) (Cross-Street) upancy Year? ®) ®) ©) ©) ®)
(Mainline) (Cross-Street)
AM Peak (630 AM to 930 AM) 2.0% 2.7% 1.08 251 $93,346.00 -$21,367.85 $29,422.72 $10,423.78 $111,824.65
Mid-Day Peak Period (1100 AM to 330 PM) 2.4% 1.6% 1.08 251 $342,477.29 -$47,587.41 $61,315.00 $88,643.16 $444,848.04
o |PM Peak Period (330 PM to 630 PM) 1.4% 1.0% 1.08 251 $795,367.59 $177,247.12 $155,941.78 $44,034.31 $1,172,590.80
E Wkday Off Peak Periods (Remaining Daily Hours) 3.0% 1.8% 1.08 251 $188,235.79 -$71,267.45 $75,369.64 $82,692.58 $275,030.55
Z Subtotal (Annual Total Benefit] $1,419,426.67 $37,024.41 $322,049.14 $225,793.83 $2,004,294.05
Total Project - INDEX 2 (Average Annual Benefit)] $1,419,426.67 $37,024.41 $322,049.14 $225,793.83 $2,004,294.05

! Mn/DOT Metro Traffic Office
? Total weekday days were reduced by 10 to account for Holidays.

% Off peak period includes the AM OFF, BALANCED and PM OFF Plans.




Index 3 Coordination Feasibility Summary

Preliminary Analysis

Total Network Delay Summary (Veh-Hr)

Coordination Scenarios

Volume g
Existing )
Case Scenario 1 Scenario 2 Scenario 3 Optimum
AM PEAK 358.8 380.5 385.1 0.0 390.3
MID-DAY PEAK 255.0 247.0 250.0 243.0 0.0

PM PEAK 433.4 445.7 424.2 474.5 451.2

Intersection Delay Summary (Veh-Hr)
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Intersection Intersection Coordi Scenarios Coordi Scenarios Coordination Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4

98th Street at Little Street 15 11 alil 1.2 13 1.0 1.4 1.8 1.7 0.0 1.5 1.0 1.0 1.0 1.0 0.0
98th Street at Collegeview Road 16 4.2 4.7 4.6 4.3 4.3 2.6 29 2.6 0.0 2.8 9.0 9.0 9.0 9.0 0.0
France Avenue at 98th Street 17 349 37.2 40.8 40.9 36.9 38.1 37.6 36.6 0.0 40.3 29.0 31.0 30.0 24.0 0.0
France Avenue at 102nd Street 18 7.5 9.3 9.0 9.8 10.0 8.0 16.5 11.6 0.0 14.6 3.0 5.0 5.0 4.0 0.0
France Avenue at Old Shakopee Road 19 29.2 29.5 33.6 30.3 30.5 18.2 20.9 22.2 0.0 21.8 15.0 14.0 17.0 13.0 0.0
84th Avenue at Xerxes Avenue 23 23 2.8 2.7 2.8 2.7 11 1.9 1.9 0.0 1.1 1.0 1.0 1.0 1.0 0.0
France Avenue at 90th Street 36 36.2 39.1 36.3 40.2 35.5 20.6 27.2 28.3 0.0 28.6 18.0 14.0 13.0 14.0 0.0
Old Shakopee Road at Normandale 72 37.2 38.0 36.2 38.6 39.1 317 28.8 30.6 0.0 29.7 18.0 16.0 18.0 15.0 0.0
France Avenue at 494 S Ramp 304 18.0 21.7 24.1 23.2 223 21.0 227 204 0.0 20.8 25.0 21.0 21.0 21.0 0.0
France Avenue at American Boulevard 305 62.1 58.7 58.9 52.0 61.9 349 349 36.7 0.0 36.2 30.0 30.0 30.0 31.0 0.0
France Avenue at 84th Street 306 23.1 17.8 18.4 19.6 211 19.3 15.0 15.7 0.0 15.3 11.0 9.0 9.0 11.0 0.0
Total Network 255.8 259.9 265.8 263.0 265.3 196.9 210.2 208.3 0.0 212.7 160.0 151.0 154.0 144.0 0.0
Index 3 Intersections 115.4 123.7 128.2 129.6 120.9 90.0 108.8 104.9 0.0 110.7 76.0 75.0 76.0 66.0 0.0




Index 3 Coordination Feasibility Summary

Preliminary Analysis

Total Stops (Veh)

Intersection

PM PEAK HOUR

AM PEAK HOUR

MID-DAY PEAK HOUR

Intersection Coordi Scenarios Coordination Scenarios Coordination Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4
98th Street at Little Street 15 150 126 149 166 126 236 237 247 0 216 400 400 400 400 0
98th Street at Collegeview Road 16 700 573 574 532 560 431 385 366 0 387 921 918 918 918 0
France Avenue at 98th Street 17 2370 1871 2038 1959 2003 2242 2076 2025 0 2147 2182 2094 2071 1869 0
France Avenue at 102nd Street 18 707 598 522 594 627 843 1058 724 0 803 835 428 383 409 0
France Avenue at Old Shakopee Road 19 2100 1786 1971 1837 1827 1506 1151 1364 0 1344 1412 1380 1329 1297 0
84th Avenue at Xerxes Avenue 23 367 271 257 227 229 227 189 186 0 225 231 150 150 148 0
France Avenue at 90th Street 36 2307 1899 1751 2029 1720 1562 1271 1293 0 1302 1618 1093 1046 1440 0
Old Shakopee Road at Normandale 72 2283 2157 2199 2225 2232 2488 2387 2469 0 2399 1518 1305 1518 1412 0
France Avenue at 494 S Ramp 304 1359 1867 2080 2002 1822 1201 1458 1255 0 1325 2017 2019 2019 2020 0
France Avenue at American Boulevard 305 2600 2310 2478 2479 2432 2051 2003 2105 0 2094 2250 2144 2144 2284 0
France Avenue at 84th Street 306 1474 1062 1097 1228 1542 1327 979 992 0 982 1072 827 827 1084 0
Total Network 16417 14520 15116 15278 15120 14114 13194 13026 0 13224 14456 12758 12805 13281 0
Index 3 Intersections 8701 7124 7262 7344 7092 7047 6367 6205 0 6424 7599 6463 6297 6481 0
Fuel Consumption (Gallon)
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Intersection Intersection Coordil Scenarios Coordination Scenarios Coordination Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4

98th Street at Little Street 15 8 8 7 8 7 6 6 6 0 6 13 13 13 13 0
98th Street at Collegeview Road 16 8 8 8 8 8 6 6 6 0 6 23 23 23 23 0
France Avenue at 98th Street 17 56 56 56 58 56 42 43 43 0 a4 87 87 86 80 0
France Avenue at 102nd Street 18 28 28 28 28 28 21 23 23 0 23 34 31 31 30 0
France Avenue at Old Shakopee Road 19 57 57 57 58 57 46 48 48 0 a7 62 61 62 60 0
84th Avenue at Xerxes Avenue 23 11 11 11 11 11 6 6 6 0 6 8 7 7 7 0
France Avenue at 90th Street 36 46 48 47 47 47 41 43 43 0 a4 81 71 70 76 0
0ld Shakopee Road at Normandale 72 54 54 53 54 54 52 51 52 0 51 71 67 71 68 1]
France Avenue at 494 S Ramp 304 19 20 20 20 20 39 41 42 0 a3 54 52 52 52 0
France Avenue at American Boulevard 305 33 33 32 31 34 21 21 22 0 22 68 67 67 70 0
France Avenue at 84th Street 306 21 21 21 20 20 18 17 17 0 17 53 48 48 53 0
Total Network 340 341 339 342 342 298 306 307 0 309 554 527 530 532 0
Index 3 Intersections 213 215 213 217 214 167 176 175 0 176 308 293 292 289 0




Index 3 Coordination Feasibility Summary

Preliminary Analysis

Mainline Arterial Travel Time Summary (Seconds)

Northbound / Eastbound
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Segment . Coordination Scenarios e Coordination Scenarios e Coordi Scenarios
Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4
France Avenue - Old Shakopee to 494 S Ramp 498.8 487.2 490.9 483.4 510.1 465.6 468.4 453.1 0.0 453.1 461.7 405.3 404.9 412.1 0.0
0ld Shakopee Road - Normandale to France Ave 138.9 129.5 143.1 131.2 131.9 123.0 111.8 120.2 0.0 119.8 128.4 120.3 1231 118.7 0.0
98th Street - Little Street to France Avenue 93.1 106.9 106.1 109.4 109.8 77.8 89.0 87.5 0.0 90.2 115.3 126.0 126.0 120.5 0.0
Southbound / Westbound
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Segment . Coordination Scenarios Coordi Scel e Coordination Scenarios e Coordi Scenarios
Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4
France Avenue - 494 S Ramp to Old Shakopee 498.9 472.2 443.6 472.9 477.6 450.3 436.8 437.0 0.0 434.8 430.6 399.2 407.7 400.7 0.0
Old Shakopee Road - France Ave to Normandale 203.0 209.8 213.6 209.5 211.8 194.9 170.6 184.2 0.0 185.3 187.3 171.2 181.8 170.8 0.0
98th Street - France Avenue to Little Street 114.9 133.6 137.9 139.2 134.9 205.0 197.9 196.3 0.0 204.6 145.9 172.2 172.2 154.4 0.0

Scenarios Summary

PM Peak Hour
Existing: Existing conditions

Scenario 1: Match 140 second cycle length at 36, 17 and 18. Intersection 19 Operates at 125s cycle to match Normandale. Intersections 15, 16 and 23 operate on 70s half cycle.

Scenario 2: Match 140 second cycle length at 36, 17 and 18. Intersection 19 Operates 140s cycle to match France Ave. Intersections 15, 16 and 23 operate on 70s half cycle.

Scenario 3: Operate 150 second cycle length at 36, 17 and 18. Intersection 19 Operates at 125s cycle to match Normandale. Intersections 15, 16 operate on 75s cycle and 23 operates on 70s half cycle.
Scenario 4: Match 140 second cycle length at 36, 17 and 18. Intersection 19 Operates at 125s cycle to match Normandale. Intersections 15, 16 and 23 operate on 70s half cycle. (LAG SB left turns on France Avenue)

AM Peak Hour
Existing: Existing conditions

Scenario 1: Match 136 second cycle length at 36, 17 and 18 (convert Zone 26 to 136s cycle). Intersection 19 Operates at 130s cycle to match Normandale
Scenario 2: Match 136 second cycle length at 36, 17 and 18 (convert Zone 26 to 136s cycle). Intersection 19 Operates at 136s cycle to match Normandale

Scenario 3: Not Evaluated

Scenario 4: Match 136 second cycle length at 36, 17 and 18 (convert Zone 26 to 136s cycle). Intersection 19 Operates at 136s cycle to match Normandale

MID-DAY Peak Hour
Existing: Existing conditions

Scenario 1: Match 116 second cycle length at 36, 17 and 18 (convert Zone 26 to 116s cycle). Intersection 19 Operates at 100s cycle to match Normandale
Scenario 2: Match 116 second cycle length at 36, 17 and 18 (convert Zone 26 to 116s cycle). Intersection 19 Operates at 116s cycle to match Normandale. Intersections 15, 16 operate Free and 23 operate on 58s half cycle.

Scenario 3: Operate 100 second cycle length at 36, 17 and 18. Intersection 19 Operates at 100s cycle to match Normandale. Intersections 15, 16 operate Free and 23 operates on 58s half cycle.

. Intersections 15, 16 and 23 operate on 68s half cycle.
. Intersections 15, 16 and 23 operate on 68s half cycle.

. Intersections 15, 16 operate Free and 23 operate on 58s half cycle.

. Intersections 15, 16 operate on 68s half cycle. Intersection 23 operates Free




Index 3 User Benefit Analysis

Preliminary Analysis

Measures of Effectiveness Summary

(France Avenue - Old Shakopee Rd to

MOE - Net Reduction from Existing to Proposed Condition *

ol
t 3
ES
58
s 8
5
g3
g e Fuel
5
gy Delay Consumption
= S3 Stops Delay (veh-hr) (gal)
§8osd Aggregate (no. of veh) (veh-hr) (Cross (A1l
g
S<¢ EE Timing Plans’ (All App! ) inli Street)® Approaches)
54
§S<SET verall Index 3 - Dail 8 . -120.
3 :< E: Overall Index 3 - Daily 11,546 179.2 1203 144
EE88EE
MOE - Net from Existing to Proposed Condition
- Fuel
e Delay Consumption
- H Stops Delay (veh-hr) (gal)
E g Aggregate (no. of veh) (veh-hr) (Cross (An
z ;‘; Timing Plans® (All Approaches) inli street)’ Approaches)
] France Avenue at Old Shakopee Road - Daily 1,862 12.1 -18.2 2
g2
ol
" A positive value equals the net reduction (i.e., benefit) and a negative value equals a net increase (i.e., impact)
? Includes sum total of all daily timing plans proposed for operation.
* Where obtained, AM and PM peak hour cross-street field collected approach delays (before and after) were used in lieu of model output.
Unit Benefit
Unit Prices
MOE Unit Price
Value of Time - Truck" $17.08
Value of Time - Auto" $13.59
Vehicle Stop? $0.065
Fuel Cost’ $2.64
 Mn/DOT Office of Investment Management Benefit-Cost Analysis
for Transportation Projects, Appendix A, Table A.1, SFY2010
Recommended Standard Values
? Life-Cycle Cost Analysis in Pavement Design, US Dept of Transportation, FHWA,
Table 2.3 (Vehicle Cost per Stop), September 1998 (Refer to Appendix D for calculations)
The vehicle stop value is $0.064 for TH 62 and $0.057 for TH 169
The vehicle stop value is $0.068 for TH 55, TH 149 and TH 3
? US Department of Engergy, Engergy Information Administration,
Average Fuel Prices 9/01/09 to 8/31/10
Total Benefit
2
S v
t g%
[ S
g S
s § S Value of Time | Value of Time Stops A
g &= Aggregate Truck Percent | Truck Percent Days/ Benefit Impact Reduction y Total Benefit
3 ig Timing Plans® inli (Cross-Street) | © Yeart © © Benefit Be(nse)flt ©
S 23 (Mainline) (Cross-Street) )
=z g S
§Eotd
v e
83§ s
musS &S
'R
$SE¥SS
E £ e § 2 @ |overall Index 3 - Daily 2.5% 2.4% 1.08 251 $662,875.89 -$445,103.82 $187,807.44 $95,088.84 $500,668.35
- Value of Time | Value of Time Stops T
o Aggregate Truck Percent | Truck Percent Days/ Benefit Impact Reduction Ny Total Benefit
B Timing Plans® inli (Cross-Street) | © Yeart © © Benefit Benefit ©
23 2 ®
28 (Mainline) (Cross-Street) $)
]
ig
9
)
)
©
£ France Avenue at Old Shakopee Road - Daily 2.5% 2.4% 1.08 251 $44,877.05 -$67,331.69 $30,290.74 $1,076.79 $8,912.89

* Mn/DOT Metro Traffic Office

? Total weekday days were reduced by 10 to account for Holidays.

? Includes sum total of all daily timing plans proposed for operation.




Index 4 and Index 5 Coordination Feasibility Summary

Preliminary Analysis

Total Network Delay Summary (Veh-Hr)

Coordination Scenarios
Volume o
Case Exlsting Scenario 1 Scenario 2 Scenario 3 Optimum
AM PEAK 123.2 128.5 132.1 127.8 121.8
MID-DAY PEAK 187.0 171.0 - 168.0 145.0
PM PEAK 194.1 194.9 206.1 194.8 179.0
Intersection Delay Summary (Veh-Hr)
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Intersection Intersection Coordination Scenarios Coordination Scenarios Coordination Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 Optimum Scenario 1 | Scenario 2 | Scenario 3 | Optimum Scenario 1 | Scenario 2 | Scenario 3 | Optimum
Lyndale Avenue at 84th Street 1 3.6 5.2 53 5.1 2.6 1.2 22 22 22 0.9 7.0 8.0 - 8.0 4.0
Lyndale Avenue at 86th Street 2 12.9 15.4 16.2 15.5 12.7 5.6 8.5 8.3 8.0 6.9 17.0 17.0 - 17.0 11.0
Lyndale Avenue at 90th Street 3 18.8 21.4 26.1 20.9 17.2 7.7 10.8 14.0 10.3 8.3 28.0 25.0 - 25.0 17.0
Lyndale Avenue at 94th Street 4 7.7 6.9 8.8 6.9 6.1 3.2 4.3 4.2 37 19 12.0 12.0 - 12 7
Lyndale Avenue at 95th Street 5 4.6 49 6.2 5.1 2.6 1.7 25 25 2.2 1.2 6.0 4.0 - 4 3
Lyndale Avenue at 98th Street - 248 238 24.6 25.1 24.7 14.7 14.6 15.6 14.5 14.6 240 24.0 - 24 24
Logan Avenue at 98th Street 12 2.6 3.0 3.0 24 2.2 21 21 21 21 19 3.0 3.0 - 2 2
James Avenue at 98th Street 13 2.4 37 34 2.7 2.7 1.8 2.0 2.2 1.5 1.7 7.0 6.0 - 3 3
Old Shakopee Road at Penn Avenue 20 7.3 7.8 7.8 7.9 7.8 6.2 7.8 7.4 7.3 7.6 7.0 6.0 - 6 6
Old Shakopee Road at Logan Avenue 21 6.4 5.8 5.8 5.7 5.7 4.5 5.8 5.6 6.1 5.6 7.0 5.0 - 5 5
Old Shakopee Road at 98th Street - 134 10.5 10.6 9.8 10 4.2 4.1 4.0 4 4 8.0 7.0 - 8 8
98th Street at Nicollet Avenue - 15.8 14.6 14.5 14.8 13.6 139 10.8 111 11.2 10.5 8.0 6.0 - 6 6
98th Street at Portland Avenue 35 12.7 129 13.0 13.2 13.1 103 10.9 10.8 11.4 10.5 11.0 9.0 - 9 9
133.0 135.9 145.3 135.1 121.0 77.1 86.4 90.0 84.5 75.6 145.0 132.0 0.0 129.0 105.0




Index 4 and Index 5 Coordination Feasibility Summary

Preliminary Analysis

Total Stops (Veh)

Intersection

Intersection

PM PEAK HOUR

AM PEAK HOUR

MID-DAY PEAK HOUR

Coordination Scenarios

Coordination Scenarios

Coordination Scenarios

No. Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 Optimum Scenario 1 | Scenario 2 | Scenario 3 | Optimum Scenario 1 | Scenario 2 | Scenario 3 | Optimum

Lyndale Avenue at 84th Street 1 530 428 412 423 295 167 165 165 187 81 1174 703 - 703 463
Lyndale Avenue at 86th Street 2 1394 1142 1312 1166 1138 777 744 782 739 704 1592 1288 - 1288 1191
Lyndale Avenue at 90th Street 3 1698 1552 1709 1527 1532 944 1030 1014 981 905 2043 1800 - 1800 1643
Lyndale Avenue at 94th Street 4 945 661 774 657 724 461 468 466 430 341 1284 1152 - 1152 808
Lyndale Avenue at 95th Street 5 656 574 483 606 441 343 376 304 357 284 914 398 - 398 583
Lyndale Avenue at 98th Street - 1813 1746 1779 1831 1835 1090 1082 1122 1073 1085 1800 1967 - 1964 1934
Logan Avenue at 98th Street 12 451 285 286 346 324 342 293 286 273 248 941 683 - 590 590
James Avenue at 98th Street 13 348 296 306 401 410 231 174 184 208 227 1005 670 - 582 582
Old Shakopee Road at Penn Avenue 20 1029 696 708 726 703 823 625 579 590 597 884 549 - 563 563
Old Shakopee Road at Logan Avenue 21 805 432 418 422 410 619 476 487 496 475 863 642 - 676 676
Old Shakopee Road at 98th Street - 989 975 996 881 877 545 542 549 553 555 840 1087 - 959 958
98th Street at Nicollet Avenue - 1297 1185 1167 1160 1074 1082 786 814 805 789 946 689 - 689 689
98th Street at Portland Avenue 35 1397 1021 1013 1041 1028 1198 965 973 1026 959 1300 859 - 859 859

13352 10993 11363 11187 10791 8622 7726 7725 7718 7250 15586 12487 0 12223 11539
Fuel Consumption (Gallon)

PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Intersection Intersection Coordination Scenarios Coordination Scenarios Coordination Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 Optimum Scenario 1 | Scenario 2 | Scenario 3 | Optimum Scenario 1 | Scenario 2 | Scenario 3 | Optimum

Lyndale Avenue at 84th Street 1 12 12 12 12 11 6 6 7 6 6 31 28 - 28 23
Lyndale Avenue at 86th Street 2 13 14 14 14 13 6 8 7 7 7 50 47 - 47 43
Lyndale Avenue at 90th Street 3 27 28 29 28 27 14 16 17 15 15 71 66 - 66 60
Lyndale Avenue at 94th Street 4 19 19 19 19 19 8 9 8 8 8 41 40 - 40 34
Lyndale Avenue at 95th Street 5 9 9 10 9 9 4 4 4 4 4 28 22 - 22 23
Lyndale Avenue at 98th Street - 19 18 19 19 18 12 11 12 11 12 52 54 - 53 53
Logan Avenue at 98th Street 12 8 8 8 8 8 7 7 7 7 7 19 16 - 15 15
James Avenue at 98th Street 13 7 7 7 7 7 6 6 6 6 6 21 18 - 15 15
Old Shakopee Road at Penn Avenue 20 17 17 17 17 17 13 14 14 14 14 25 21 - 21 21
Old Shakopee Road at Logan Avenue 21 18 18 18 18 18 14 15 15 15 15 28 25 - 25 25
Old Shakopee Road at 98th Street - 17 17 17 17 17 14 14 14 14 14 34 35 - 35 35
98th Street at Nicollet Avenue - 29 29 29 29 29 26 25 25 25 25 42 38 - 38 38
98th Street at Portland Avenue 35 11 12 12 12 12 10 11 11 11 11 40 36 - 36 36

206.0 206.4 209.3 207.0 203.6 140.2 144.0 1445 142.8 141.1 482.0 446.0 0.0 441.0 421.0




Index 4 and Index 5 Coordination Feasibility Summary

Preliminary Analysis

Mainline Arterial Travel Time Summary (Seconds)
Northbound / Eastbound

PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Segment Existing Coordination Scenarios - Coordination Scenarios . Coordination Scenarios
Scenario 1 Scenario 2 Scenario 3 Optimum Scenario 1 | Scenario 2 | Scenario 3 | Optimum Scenario 1 | Scenario 2 | Scenario 3 | Optimum
98th Street - Logan to Portland Avenue 310.9 275.0 279.3 275.7 276.0 272.5 268.5 256.6 261.5 262.7 344.4 318.7 - 315.0 315.0
Old Shakopee Road - Penn to Portland Avenue 334.2 319.9 319.9 319.3 318.0 319.0 3145 310.8 313.4 313.9 378.5 353.0 - 353.0 353.0
Lyndale Avenue - 98th Street to 84th Street 3222 291.0 298.9 298.4 284.9 289.6 280.7 277.6 280.8 275.0 382.9 317.8 - 317.8 316.6
Southbound / Westbound
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Segment Existing Coordination Scenarios . Coordination Scenarios - Coordination Scenarios
Scenario 1 Scenario 2 Scenario 3 Optimum Scenario 1 | Scenario 2 | Scenario 3 | Optimum Scenario 1 | Scenario 2 | Scenario 3 | Optimum
98th Street - Portland to Logan Avenue 3119 293.8 297.7 299.5 294.2 293.1 269.4 277.2 280.3 276.1 340.1 3135 - 310.1 309.9
Old Shakopee Road - Portland to Penn Avenue 368.0 3353 340.9 339.6 334.1 3493 317.2 325.1 328.0 325.2 408.9 361.9 - 361.7 361.5
Lyndale Avenue - 98th Street to 84th Street 3441 3133 3228 3129 304.7 300.3 298.5 307.3 304.5 284.5 394.1 344.2 - 344.2 335.3
Estimated Annual Benefit ($)
(Note: Peak Periods Only - Analysis does not account for other plans or other periods of day)
Network Scenario 1 Scenario 2 Scenario 3 Optimum
98th Street, Old Shakopee Road, Lyndale Avenue | $ 313,053.73 | $ 162,513.97 | $ 384,414.03 | $ 963,248.90




Index 4 and Index 5 Coordination Feasibility Summary

Preliminary Analysis

Scenarios Summary

PM Peak Hour

Existing: Existing conditions

Scenario 1: Match 130 second cycle length to 98th Street Zone 13 at Intersections 12, 13, 20, 21 and 35. Operate Optimum 110s Cycle at Intersections 1-5

Scenario 2: Match 130 second cycle length to 98th Street Zone 13 at Intersections 12, 13, 20, 21 and 35. Match 130s Cycle at Intersections 3-5. 110s Cycle at Intersections 1-2

Scenario 3: Match 130 second cycle length to 98th Street Zone 13 at Intersections 20, 21 and 35. 110s Cycle at Intersections 1-5. 65s Half-Cycle at Intersections 12-13
(Convert Phasing at 98th Street/James to 6-phase and operate 65s half-cycle at 98th/James and 98th/Logan)

Optimum: 65second cycle length at Intersections 12, 13, 130s cycle at intersections 20, 21 and 35. 110s Cycle at Intersections 1-5

Convert Phasing at 98th Street/James Avenue to: Prot/Perm E/W and Perm Only N/S
Convert Phasing at Lyndale/95th Street to: Prot/Perm N/S

Convert Phasing at Lyndale/94th Street to: Prot/Perm N/S

Convert Phasing at Lyndale/90th Street to: Prot/Perm N/S and Prot/Perm E/W
Convert Phasing at Lyndale/86th Street to: Prot/Perm N/S and Prot/Perm E/W
Convert Phasing at Lyndale/84th Street to: Prot/Perm N/S

AM Peak Hour

Existing: Existing conditions

Scenario 1: Match 120 second cycle length to 98th Street Zone 13 at Intersections 12, 13, 20, 21 and 35. Operate Optimum 90s Cycle at Intersections 1-5

Scenario 2: Match 120 second cycle length to 98th Street Zone 13 at Intersections 12, 13, 20, 21 and 35. Match 120s Cycle at Intersections 3-5. 90s Cycle at Intersections 1-2

Scenario 3: Match 120 second cycle length to 98th Street Zone 13 at Intersections 20, 21 and 35. 85s Cycle at Intersections 1-5. 60s Half-Cycle at Intersections 12-13
(Convert Phasing at 98th Street/James to 6-phase and operate 60s half-cycle at 98th/James and 98th/Logan)

Optimum: 60second cycle length at Intersections 12, 13, 120s cycle at intersections 20, 21 and 35. 85s Cycle at Intersections 1-5

Convert Phasing at 98th Street/James Avenue to: Prot/Perm E/W and Perm Only N/S
Convert Phasing at Lyndale/95th Street to: Prot/Perm N/S

Convert Phasing at Lyndale/94th Street to: Prot/Perm N/S

Convert Phasing at Lyndale/90th Street to: Prot/Perm N/S and Prot/Perm E/W
Convert Phasing at Lyndale/86th Street to: Prot/Perm N/S and Prot/Perm E/W
Convert Phasing at Lyndale/84th Street to: Prot/Perm N/S

MID-DAY Peak Hour

Existing: Existing conditions

Scenario 1: Match 100 second cycle length to 98th Street Zone 13 at Intersections 12, 13, 20, 21 and 35. Operate Optimum 100s Cycle at Intersections 1-5

Scenario 2: Not Applicable

Scenario 3: Match 100 second cycle length to 98th Street Zone 13 at Intersections 20, 21 and 35. 100s Cycle at Intersections 1-5. 50s Half-Cycle at Intersections 12-13
(Convert Phasing at 98th Street/James to 6-phase (omit arrows) and operate 50s half-cycle at 98th/James and 98th/Logan)

Optimum: 50s cycle length at Intersections 12, 13, 100s cycle at intersections 20, 21 and 35. 100s Cycle at Intersections 1-5

Convert Phasing at 98th Street/James Avenue to: Prot/Perm E/W and Perm Only N/S
Convert Phasing at Lyndale/95th Street to: Prot/Perm N/S

Convert Phasing at Lyndale/94th Street to: Prot/Perm N/S

Convert Phasing at Lyndale/90th Street to: Prot/Perm N/S and Prot/Perm E/W
Convert Phasing at Lyndale/86th Street to: Prot/Perm N/S and Prot/Perm E/W
Convert Phasing at Lyndale/84th Street to: Prot/Perm N/S



Index 6 Coordination Feasibility Summary

Preliminary Analysis

Total Network Delay Summary (Veh-Hr)

Coord Scenarios

Volume -
Existing
Case Scenario 1
AM PEAK 118.6 125.1
MID-DAY PEAK 15.0 17.0
PM PEAK 445 48.8

Intersection Delay Summary (Veh-Hr)

PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Interscction Intersection Coord Scenarios Coord Scenarios Coord Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 1 Scenario 1
Old Shakopee Rd at Old Cedar Ave 22 15.9 16.1 9.3 10.3 4.0 4.0
86th St at Old Cedar Ave 24 31 3.6 31 4.1 2.0 3.0
90th St at Old Cedar Ave 25 20 2.0 2.4 2.7 1.0 1.0
86th St at 12th Ave 26 2.4 2.4 2.0 2.0 1.0 2.0
90th St at 12th Ave 27 0.5 0.8 1.1 1.2 1.0 1.0
86th St at Old Shakopee Rd 43 29 3.7 33 34 2.0 2.0
Old Shakopee Rd at TH 77 East Ramp 49 9.0 12.0 17.1 19.0 4.0 4.0
Old Shakopee Rd at TH 77 West Ramp 100 5.5 4.9 5.4 7.4 0.0 0.0
Total Network 35.8 40.6 38.3 42.7 15.0 17.0
Old Shakopee Road 27.8 31.8 29.7 32.7 10.0 10.0
Total Stops (Veh)
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Intersection Intersection Coord Scenarios Coord Scenarios Coord Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 1 Scenario 1
Old Shakopee Rd at Old Cedar Ave 22 1691 1559 1047 938 808 517
86th St at Old Cedar Ave 24 535 495 542 524 431 501
90th St at Old Cedar Ave 25 444 411 356 368 298 196
86th St at 12th Ave 26 400 405 321 296 355 287
90th St at 12th Ave 27 260 236 221 198 287 182
86th St at Old Shakopee Rd 43 515 437 526 423 463 379
Old Shakopee Rd at TH 77 East Ramp 49 903 863 1198 1065 629 535
Old Shakopee Rd at TH 77 West Ramp 100 270 294 175 228 246 246
Total Network 4748.0 4406.0 4211.0 3812.0 3271.0 2597.0
Old Shakopee Road 3109.0 2859.0 2771.0 2426.0 1900.0 1431.0




Index 6 Coordination Feasibility Summary

Preliminary Analysis

Fuel Consumption (Gallon)

PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Intersection Intersection Coord Scenarios Coord Scenarios Coord Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 1 Scenario 1

Old Shakopee Rd at Old Cedar Ave 22 17 17 15 15 22 19
86th St at Old Cedar Ave 24 12 13 13 13 17 19
90th St at Old Cedar Ave 25 13 13 12 12 12 11
86th St at 12th Ave 26 9 9 9 9 12 12
90th St at 12th Ave 27 7 7 8 8 9 8
86th St at Old Shakopee Rd 43 13 13 16 16 17 16
Old Shakopee Rd at TH 77 East Ramp 49 17 18 20 20 20 19
Old Shakopee Rd at TH 77 West Ramp 100 23 23 23 24 12 12
Total Network 87.6 88.6 92.9 94.4 109.0 104.0
Old Shakopee Road 47.3 48.1 50.7 51.5 59.0 54.0

Estimated Annual Benefit ($)

(Note: Peak Periods Only - Analysis does not account for other plans or other periods of day)

Network Scenario 1
86th Street, 90th Street and Old Shakopee Road S (53,209.24)
0ld Shakopee Road Only S (22,687.89)

Scenarios Summary

PM Peak Hour
Existing: Existing conditions

Scenario 1: 100 second cycle length along OSR and 60 second cycle along 86th, Old Cedar and 90th St

AM Peak Hour
Existing: Existing conditions

Scenario 1: 120 second cycle length at Cedar/OSR and OSR/TH 77 E. Ramp. Operate Optimum 60s Cycle at remaining intersections.

MID-DAY Peak Hour
Existing: Existing conditions

Scenario 1: 80 second cycle length at Cedar/OSR, OSR/86th and OSR/TH 77 E. Ramp. Operate Optimum 60s Cycle at remaining intersections.




Index 7 Coordination Feasibility Summary

Preliminary Analysis

Total Network Delay Summary (Veh-Hr)

Volume Existin Proposed
Case e P
AM OFF 34.0 320
AM PEAK 36.0 34.4
MID-DAY LOW 29.0 28.0
MID-DAY PEAK 71.0 65.0
PM OFF 72.0 67.0
PM PEAK 711 70.5
SAT PEAK MID 179.0 156.0
SAT PEAK PM 198.0 161.0
Intersection Delay Summary (Veh-Hr)
AM OFF AM PEAK MID-DAY LOW MID-DAY PEAK PM OFF PM PEAK SAT PEAK MID SAT PEAK PM
" Intersection
Intersection
No. Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Pt Existing Pt Proposed
Thunderbird Rd at American Blvd 37 27 1.9 3.0 29 15 12 3.6 31 4.5 3.1 3.4 37 6 6 7 6
28th Ave at American Blvd 38 1.9 1.9 11 13 1.0 0.9 18 18 1.4 1.6 1.6 1.6 1 1 1 1
24th Ave at American Blvd 39 9.1 8.0 8.0 8.5 7.2 5.7 17.3 13.0 15.7 123 19.7 16.2 25 15 31 18
24th Ave at Lindau Lane 40 21 21 1.6 2.0 15 13 4.5 35 4.2 4.2 3.6 4.7 11 11 14 15
24th Ave at 82nd St 41 2.2 27 12 21 1.6 2.2 5.7 8.0 5.0 7.5 3.4 6.2 8 12 10 16
24th Ave at Transit Access 42 0.5 0.5 0.3 0.3 0.4 0.4 0.7 0.5 1.0 0.8 0.7 0.7 1 1 1 1
Ilkea Way at Lindau Lane 44 4.3 35 2.6 22 53 4.9 15.2 14.2 16.8 16.4 10.7 10.5 60 62 60 56
22nd Ave at Lindau Lane 45 25 17 11 1.6 24 2.4 6.9 6.1 71 6.0 4.7 6.5 29 24 26 22
24th Ave at Parking Access 46 12 0.4 39 37 17 13 29 11 2.8 1.7 32 3.4 4 2 4 2
24th Ave at 1-494 Ramps 47 7.8 9.1 11.0 7.6 6.5 7.9 12.1 12.7 119 13.1 141 10.7 34 23 43 23
Total Network 34.2 31.8 33.8 32.2 29.2 283 70.7 64.2 70.5 66.6 65.1 64.2 180 156 198 161




Index 7 Coordination Feasibility Summary

Preliminary Analysis
Total Stops (Veh)

AM OFF AM PEAI MID-DAY LOW MID-DAY PEAK PM OFF PM PEAK SAT PEAK MID SAT PEAK PM

Intersection
No. Existing Proposed Existing Existing Existing Proposed Existing Proposed Existing Proposed Existing Existing Existing Proposed Existing Proposed

Thunderbird Rd at American Blvd 37 435 351 296 184 248 217 527 513 629 519 417 272 733 694 777 739
28th Ave at American Blvd 38 350 355 118 96 196 188 424 423 385 380 222 209 206 202 221 210
24th Ave at American Blvd 39 1016 723 839 719 861 485 1700 1123 1587 1111 1690 1373 2036 1375 2410 1729
24th Ave at Lindau Lane 40 517 204 265 169 382 161 878 425 846 473 529 416 1351 809 1785 1298
24th Ave at 82nd St 41 437 342 179 174 345 250 843 741 784 665 503 463 1066 925 1280 1249
24th Ave at Transit Access 42 166 150 43 38 140 121 245 140 311 197 98 82 352 166 390 224
Ilkea Way at Lindau Lane 44 520 482 332 227 582 501 1214 1204 1354 1346 873 821 2864 2857 2864 2929
22nd Ave at Lindau Lane 45 370 249 122 88 332 259 659 626 673 601 470 413 1567 1729 1452 1543
24th Ave at Parking Access 46 292 93 347 290 444 153 836 195 852 237 261 182 1080 127 1286 153
24th Ave at 1-494 Ramps 47 852 936 974 684 780 822 1151 1452 1112 1438 1183 872 1649 2225 1873 2382
Total Network 4955 3885 3515 2669 4310 3157 8477 6842 8533 6967 6246 5103 12904 11109 14338 12456
Fuel Consumption (Gallon)

AM OFF AM PEAK MID-DAY LOW MID-DAY PEAK PM OFF PM PEAK SAT PEAK MID SAT PEAK PM
Intersection

No. Existing Proposed Existing Existing Existing Proposed Existing Proposed Existing Proposed Existing Existing Existing Proposed Existing Proposed

Thunderbird Rd at American Blvd 37 12 10 9 9 7 7 15 14 17 15 9 10 20 19 21 21
28th Ave at American Blvd 38 11 11 7 7 6 6 12 12 11 11 6 6 6 6 6 6
24th Ave at American Blvd 39 25 21 7 7 20 15 43 34 41 33 16 15 54 41 64 49
24th Ave at Lindau Lane 40 12 9 2 2 9 7 20 15 19 15 6 6 35 30 43 38
24th Ave at 82nd St 41 11 10 3 3 8 7 19 19 17 17 7 7 24 25 28 31
24th Ave at Transit Access 42 4 4 2 2 3 3 6 5 7 6 4 4 8 6 10 8
Ikea Way at Lindau Lane 44 21 20 9 9 22 21 47 46 49 49 17 17 130 130 130 127
22nd Ave at Lindau Lane 45 8 7 3 3 8 7 16 16 17 15 7 8 47 45 44 42
24th Ave at Parking Access 46 10 8 12 13 11 8 19 12 19 12 15 15 26 15 29 16
24th Ave at 1-494 Ramps 47 32 34 17 16 27 28 42 45 39 a3 17 16 72 70 78 68
Total Network 146 134 72 72 121 109 239 218 236 216 103 103 422 387 453 406




Index 7 Coordination Feasibility Summary
User Benefit Analysis

Measures of Effectiveness Summary

MOE - Net Reduction from Existing to Proposed Conditior|
Fuel
Stops Delay Consumption
(no. of veh) Delay (veh-hr) (gal)
Aggregate (All (veh-hr) (Cross (All
Timing Plans Approaches) (Mainline) Street) Approaches)
AM Period (645 AM to 1100 AM) 2,351 22.1 -11.6 9
Mid-day Period (1100 AM to 400 PM) 3,801 43.0 -44.1 34
; PM Period (400 PM to 1000 PM) 3,703 37.4 -46.0 10
g Saturday/Sunday (800 AM to 1000 PM) 9,565 150.5 -8.3 236
Z 19,420 253.1 -110.0 288.2
Total Project (Average Daily Total), 19,420 253.1 -110.0 288.2
* A positive value equals the net reduction (i.e., benefit) and a negative value equals a net increase (i.e., impact)
Unit Benefit
Unit Prices
MOE Unit Price
Value of Time - Truck' $17.51
Value of Time - Auto" $13.93
Vehicle Stop® $0.050
Fuel Cost® $3.27
1 Mn/DOT Office of Investment Management Benefit-Cost Analysis for Transportation
Projects, Appendix A, Table A.1, SFY2012 Recommended Standard Values
2 Life-Cycle Cost Analysis in Pavement Design, US Dept of Transportation, FHWA,
Table 2.3 (Vehicle Cost per Stop), September 1998 (Refer to Appendix D for calculations)
% US Department of Energy, Energy Information Administration, Average Fuel Prices 08/01/10 to 7/31/11
Total Project Benefit
Value of Time | Value of Time . .
Aggregate P-It-e I:CJZ:t Truck Percent o . Days/ Benefit Impact SIODSBER:SL::“O” FueIBl:sg;:tlon Total Benefit
Timing Plans Tt (Cross-Street) ceupancy Year ©)] (%) ©) ©) ($)
(Mainline) (Cross-Street)
AM Period (645 AM to 1100 AM) 7.4% 12.0% 1.50 251 $114,518.80 -$59,788.04 $29,270.39 $7,592.12 $91,593.27
Mid-day Period (1100 AM to 400 PM) 5.7% 10.1% 1.50 251 $223,531.54 -$227,356.02 $47,318.12 $27,495.80 $70,989.44
~ |PM Period (400 PM to 1000 PM) 4.4% 6.2% 1.50 251 $194,840.50 -$239,043.42 $46,091.91 $8,125.62 $10,014.62
E Saturday/Sunday (800 AM to 1000 PM) 1.0% 1.0% 1.50 114 $358,015.49 -$19,720.65 $54,081.13 $87,789.69 $480,165.66
z Subtotal (Annual Total Benefit $890,906.34 -$545,908.13 $176,761.55 $131,003.23 $652,762.99
Total Project - INDEX 7 (Average Annual Benefit)]  $890,906.34 -$545,908.13 $176,761.55 $131,003.23 $652,762.99

* Assumed averge vehicle occupancy surrounding the mall



Index 8 Coordination Feasibility Summary

Preliminary Analysis

Total Network Delay Summary (Veh-Hr)

Coordination Scenarios

Volume -
Existing
Case Scenario 1 Scenario 2 Scenario 3 Scenario 4
AM PEAK 31.8 335 27.7 0.0 0.0
MID-DAY PEAK 8.0 8.0 8.0 0.0 0.0

PM PEAK 393 36.6 44.5 36.1 0.0

Intersection Delay Summary (Veh-Hr)
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Intersection Intersection Coordi Scenarios Coordination Scenarios Coordi Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4
East Bush Lake Road at Highwood Drive 34 4.9 5.8 5.9 5.1 0.0 12.4 13.8 11.7 0.0 0.0 2.0 20 2.0 0.0 0.0
East Bush Lake Road at 84th Street 801 13.1 10.7 16.1 10.9 0.0 6.6 7.4 6.1 0.0 0.0 3.0 3.0 3.0 0.0 0.0
East Bush Lake Road at American Boulevard 802 6.0 5.6 6.4 5.6 0.0 3.4 3.1 2.3 0.0 0.0 1.0 1.0 1.0 0.0 0.0
East Bush Lake Road at I-494 S Ramp 803 9.4 9.3 9.8 9.3 0.0 4.8 39 33 0.0 0.0 2.0 20 2.0 0.0 0.0
Total Network 334 314 38.2 30.9 0.0 27.2 28.2 234 0.0 0.0 8.0 8.0 8.0 0.0 0.0
Index 8 Intersection 4.9 5.8 5.9 5.1 0.0 124 13.8 11.7 0.0 0.0 2.0 2.0 2.0 0.0 0.0
Total Stops (Veh)
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Intersection Intersection Coordi Scenarios Coordination Scenarios Coordi Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4

East Bush Lake Road at Highwood Drive 34 379.0 344 427 427 0 990.0 1152 948 0 0 351.0 284 351 0 0
East Bush Lake Road at 84th Street 801 1335.0 1200 1246 1224 0 889.0 744 698 0 0 517.0 553 526 0 0
East Bush Lake Road at American Boulevard 802 480.0 429 471 428 0 374.0 371 256 0 0 184.0 150 150 0 [}
East Bush Lake Road at I-494 S Ramp 803 1244.0 1259 1262 1260 0 660.0 498 399 0 0 303.0 285 285 0 0
Total Network 3438 3232 3406 3339 1] 2913 2765 2301 0 0 1355.0 1272 1312 0 0
Index 3 Intersections 379 344 427 427 0 990 1152 948 0 0 351.0 284.0 351.0 0.0 0.0




Index 8 Coordination Feasibility Summary

Preliminary Analysis
Fuel Consumption (Gallon)

PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Intersection Intersection Coordil Scenarios Coordination Scenarios Coordil Scenarios
No. Existing Existing Existing
Scenario 1 Scenario 2 Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4
East Bush Lake Road at Highwood Drive 34 17.2 18 18 17 0 10.9 10 9 0 0 13.0 12 13 0 [1]
East Bush Lake Road at 84th Street 801 12.2 12 13 12 0 6.2 6 6 0 0 17.0 17 17 0 0
East Bush Lake Road at American Boulevard 802 13.4 13 13 13 0 8.8 9 9 0 0 5.0 5 5 0 [}
East Bush Lake Road at I-494 S Ramp 803 125 12 12 12 0 6.9 7 6 0 0 9.0 8 8 0 0
Total Network 55 55 56 55 0 33 32 30 0 0 44.0 42 43 0 0
Index 3 Intersections 17 18 18 17 0 11 10 9 0 0 13.0 12.0 13.0 0.0 0.0
Mainline Arterial Travel Time Summary (Seconds)
Northbound / Eastbound
PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Segment e Coordination Scenarios oy Coordi Scenarios . Coordination Scenarios
Existing Existing Existing

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4
East Bush Lake Road - Highwood Drive to 494 S Ramp 173.7 160.4 176.2 160.4 0.0 161.5 167.2 142.3 0.0 0.0 141.8 142.8 144.0 0.0 0.0
Southbound / Westbound

PM PEAK HOUR AM PEAK HOUR MID-DAY PEAK HOUR
Segment - Coordination Scenarios - Coordil Scenarios . Coordination Scenarios
Existing Existing Existing

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4 Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4
East Bush Lake Road - 494 S Ramp to Highwood Drive 1343 128.0 143.4 129.7 0.0 105.3 106.7 106.9 0.0 0.0 121.0 117.6 122.1 0.0 0.0
East Bush Lake Road - WB 84th Street to Highwood Drive 90.4 68.4 743 71.5 0.0 75.8 83.5 83.8 20.4 20.4 72.7 64.2 68.7 0.0 0.0

Scenarios Summary

PM Peak Hour

Existing: Existing conditions

Scenario 1: Match 75 second cycle length at EBL Rd/84th. Intersection 34 Operates at 150s double cycle to match Hennepin Co. Zone 27.

Scenario 2: Operate 115 second cycle length at EBL Rd/84th. Intersection 34 Operates at 115s cycle to match 84th Street. Zone 27 continues to operate on 75s cycle.
Scenario 3: Match 75 second cycle length at EBL Rd/84th. Intersection 34 Operates on 75s cycle to match Hennepin Co. Zone 27.

AM Peak Hour

Existing: Existing conditions

Scenario 1: Operate 100 second cycle length at EBL Rd/84th. Intersection 34 Operates at 100s cycle to match 84th Street. Zone 27 continues to operate on 85s cycle.
Scenario 2: Match 85 second cycle length at EBL Rd/84th. Zone 27 continues to operate on 85s cycle. Intersection 34 Operates FREE.

MID-DAY Peak Hour

Existing: Existing conditions

Scenario 1: Match 70 second cycle length at EBL Rd/84th. Zone 27 continues to operate on 70s cycle. Intersection 34 Operates on 70s cycle.
Scenario 2: Match 70 second cycle length at EBL Rd/84th. Zone 27 continues to operate on 70s cycle. Intersection 34 Operates FREE.




Index 8 Coordination Feasibility Summary

User Benefit Analysis

Measures of Effectiveness Summary

MOE - Net Reduction from Existing to Proposed Conditiort

Fuel
Stops Delay Consumption
(no. of veh) Delay (veh-hr) (gal)
Aggregate (All (veh-hr) (Cross (Al
Timing Plans’ Approaches) (Mainline) Street) Approaches)
AM Peak (645 AM to 900 AM) 815 5.6 -2.2 5
Mid-Day Peak Period (1115 AM to 315 PM) 502 2.0 -2.2 9
2 PM Peak Period (315 PM to 630 PM) 191 5.8 -7.5 -4
g Wkday Off Peak Periods (Remaining Daily Hours) 198 0.4 -1.0 4
Z 1,705 13.8 -13.0 14.0
Total Project (Average Daily Total), 1,705 13.8 -13.0 14.0
* A positive value equals the net reduction (i.e., benefit) and a negative value equals a net increase (i.e., impact)
2 Off peak period includes the AM OFF, BALANCED and PM OFF Plans.
Unit Benefit
Unit Prices
MOE Unit Price
Value of Time - Truck' $17.51
Value of Time - Auto" $13.93
Vehicle Stop® $0.045
Fuel Cost’ $3.27
1 Mn/DOT Office of Investment Management Benefit-Cost Analysis for Transportation
Projects, Appendix A, Table A.1, SFY2012 Recommended Standard Values
2 Life-Cycle Cost Analysis in Pavement Design, US Dept of Transportation, FHWA,
Table 2.3 (Vehicle Cost per Stop), September 1998 (Refer to Appendix D for calculations)
% US Department of Energy, Energy Information Administration, Average Fuel Prices 08/01/10 to 7/31/11
Total Project Benefit
Value of Time | Value of Time . .
Aggregate P-It-e I:CJZ:t Truck Percent Occupancy: Days/ Benefit Impact StopsBeR:;lthctlon Fueglzﬁg;:tlon Total Benefit
Timing Plans® (Mainlingy | (Cross-Street) | ZCUPaney Year® ® ®) ©) ®) ®
(Mainline) (Cross-Street)
AM Peak (645 AM to 900 AM) 1.2% 0.0% 1.08 251 $21,131.87 -$8,409.26 $9,220.79 $4,411.64 $26,355.04
Mid-Day Peak Period (1115 AM to 315 PM) 2.1% 0.9% 1.08 251 $7,520.95 -$8,279.60 $5,674.99 $7,386.93 $12,303.26
o |PM Peak Period (315 PM to 630 PM) 1.0% 3.1% 1.08 251 $22,045.58 -$28,603.89 $2,154.63 -$3,201.00 -$7,604.69
E Wkday Off Peak Periods (Remaining Daily Hours) 0.7% 0.0% 1.08 251 $1,381.87 -$3,917.23 $2,233.80 $2,872.70 $2,571.14
z Subtotal (Annual Total Benefit $52,080.26 -$49,209.98 $19,284.21 $11,470.26 $33,624.75
Total Project - INDEX 8 (Average Annual Benefit) $52,080.26 -$49,209.98 $19,284.21 $11,470.26 $33,624.75

! Mn/DOT Metro Traffic Office
? Total weekday days were reduced by 10 to account for Holidays.

% Off peak period includes the AM OFF, BALANCED and PM OFF Plans.
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Index 2 -- Normandale Lakes and Normandale Boulevard

6. American Boulevard at Norman Center Drive

. . . . . . . . Cycle . .
- Split1 | Split2 | Split3 | Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated | COS/COS Controller Alternate
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;gth (Sec) Phase Phase (251/8) L Type Sequence Notes
AM OFF 6 40 31 0 30 20 31 0 30 0 0 15 0 222/ (222) 2 ASC/2 -
AM PEAK 6 40 31 0 30 20 31 0 30 0 0 15 0 422/ (422) 3 ASC/2 -
BAL LOW 6 40 31 0 30 20 31 0 30 0 0 15 0 111 (133) 4 ASC/2 - Operate Free
BAL LOW 6 40 31 0 30 20 31 0 30 0 0 15 0 111/(111) 4 ASC/2 - New Max | Review Controller
BAL PEAK 6 40 31 0 30 20 31 0 30 0 0 15 0 233/(233) 5 ASC/2 - Programmiyng
BAL PEAK 6 40 31 0 30 20 31 0 30 0 0 15 0 233/(222) 5 ASC/2 -
PM OFF 6 40 31 0 30 20 31 0 30 0 0 15 0 333/ 6 ASC/2 -
PM PEAK 6 40 31 0 30 20 31 0 30 0 0 15 0 533 /(533) 7 ASC/2 -
MAX INI CHECK
MIN SPLIT CHECK 11 28 11 11 21 14
7.83rd Street at Normandale Center
. . . . . . . . Cycle . .
- Split1 | Split2 | Split3 | Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated | COS/COS Controller Alternate
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;gth (Sec) Phase Phase (251/8) L Type Sequence Notes
AM OFF 7 0 25 13 12 0 25 0 0 50 4 4 26+ 222/ (222) 2 ASC/2 B
AM PEAK 7 0 37 15 13 0 37 0 0 65 5 4 26+ 422/ (422) 3 ASC/2 B
BAL LOW 7 0 31 31 20 0 31 0 0 0 0 4 0 111 (133) 4 ASC/2 B
BAL LOW 7 0 31 31 20 0 31 0 0 0 0 4 0 111/(111) 4 ASC/2 B New Front Page. Review Controller
BAL PEAK 7 0 25 13 12 0 25 0 0 50 2 4 26+ 233/(233) 5 ASC/2 B Programming
BAL PEAK 7 0 25 13 12 0 25 0 0 50 2 4 26+ 233/(222) 5 ASC/2 B
PM OFF 7 0 27 20 13 0 27 0 0 60 39 4 26+ 333/ 6 ASC/2 B
PM PEAK 7 0 23 44 13 0 23 0 0 80 52 4 3+ 533 /(533) 7 ASC/2 B
MAX INI CHECK
MIN SPLIT CHECK 36 12 11 25
8. 84th Street at Normandale Center
. . . . . . . . Cycle . .
- Split1 | Split2 | Split3 | Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated | COS/COS Controller Alternate
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;gth (Sec) Phase Phase (251/8) L Type Sequence Notes
AM OFF 8 13 24 0 13 0 37 0 0 50 22 2 26+ 222/ (222) 2 ASC/2 A
AM PEAK 8 18 32 0 15 0 50 0 0 65 11 1 26+ 422/ (422) 3 ASC/2 -
BAL LOW 8 25 36 0 35 0 36 0 0 0 0 1 0 111 (133) 4 ASC/2 -
BAL LOW 8 25 36 0 35 0 36 0 0 0 0 1 0 111/(111) 4 ASC/2 - New Front Page. Review Controller
BAL PEAK 8 13 24 0 13 0 37 0 0 50 20 2 26+ 233/(233) 5 ASC/2 A Programming
BAL PEAK 8 13 24 0 13 0 37 0 0 50 20 2 26+ 233/(222) 5 ASC/2 A
PM OFF 8 13 28 0 19 0 41 0 0 60 46 2 26+ 333/ 6 ASC/2 A
PM PEAK 8 13 33 0 34 0 46 0 0 80 9 1 26+ 533 /(533) 7 ASC/2 -
MAX INI CHECK
MIN SPLIT CHECK 11 28 11 21
9. 84th Street at Norman Center
. . . . . . . . Cycle . .
- Split1 | Split2 | Split3 | Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated | COS/COS Controller Alternate
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;gth (Sec) Phase Phase (25/8) T Type Sequence Notes
AM OFF 9 13 24 0 13 0 37 0 0 50 36 1 26+ 222/ (222) 2 ASC/2 -
AM PEAK 9 15 37 0 13 0 52 0 0 65 16 2 26+ 422/ (422) 3 ASC/2 A
BAL LOW 9 25 51 0 25 0 40.5 0 0 0 0 2 0 111 (133) 4 ASC/2 A
BAL LOW 9 25 51 0 25 0 40.5 0 0 0 0 2 0 111/(111) 4 ASC/2 A New Front Page. Review Controller
BAL PEAK 9 13 24 0 13 0 37 0 0 50 35 1 26+ 233/(233) 5 ASC/2 - Programming
BAL PEAK 9 13 24 0 13 0 37 0 0 50 35 1 26+ 233/ (222) 5 ASC/2 -
PM OFF 9 13 32 0 15 0 45 0 0 60 5 1 26+ 333/ 6 ASC/2 -
PM PEAK 9 13 49 0 18 0 62 0 0 80 11 2 26+ 533 /(533) 7 ASC/2 A
MAX INI CHECK
MIN SPLIT CHECK 11 29 11 21
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10. Normandale Bo

uelvard at 84th Street

. . . . . . . . Cycle . .
- Split1 | Split2 | Split3 | Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated | COS/COS Controller Alternate
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;gth (Sec) Phase Phase (251/8) L Type Sequence Notes
AM OFF 10 18 46 15 21 22 42 18 18 100 29 1368 26+ 222/ (222) 2 ASC/2 (o)
AM PEAK 10 38 50 15 27 22 66 22 20 130 23 2457 26+ 422/ (422) 3 ASC/2 AB
BAL LOW 10 15 40 15 20 18 37 17 18 90 13 1457 26+ 111 (133) 4 ASC/2 B
BAL LOW 10 15 40 15 20 18 37 17 18 90 13 1457 26+ 111/(111) 4 ASC/2 B _
BAL PEAK 10 15 47 15 23 22 40 20 18 100 27 1368 26+ 233/(233) 5 ASC/2 Cc,D MaX INI = P2-25s, P6-255
BAL PEAK 10 15 47 15 23 22 40 20 18 100 27 1368 26+ 233/(222) 5 ASC/2 Cc,D
PM OFF 10 15 59 18 28 30 44 28 18 120 58 1368 26+ 333/ 6 ASC/2 Cc,D
PM PEAK 10 15 85 20 40 46 54 42 18 160 35 1457 26+ 533 /(533) 7 ASC/2 B
MAX INI CHECK
MIN SPLIT CHECK 14.5 36.5 14.5 16.5 14.5 36.5 14.5 16.5
11. 84th Street at Stanley
. . . . . . . . Cycle . .
- Split1 | Split2 | Split3 | Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated | COS/COS Controller Alternate
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;gth (Sec) Phase Phase (251/8) L Type Sequence Notes
AM OFF 11 0 32 0 18 0 32 0 18 50 21 0 26+ 222/ (222) 2 ASC/2 -
AM PEAK 11 0 33 0 32 0 33 0 32 65 55 0 26+ 422/ (422) 3 ASC/2 -
BAL LOW 11 0 28 0 17 0 28 0 17 45 26 0 26+ 111 (133) 4 ASC/2 -
BAL LOW 11 0 28 0 17 0 28 0 17 45 26 0 26+ 111/(111) 4 ASC/2 - New Front Page. Review Controller
BAL PEAK 11 0 32 0 18 0 32 0 18 50 30 0 26+ 233/(233) 5 ASC/2 - Programming
BAL PEAK 11 0 32 0 18 0 32 0 18 50 30 0 26+ 233/ (222) 5 ASC/2 -
PM OFF 11 0 40 0 20 0 40 0 20 60 57 0 26+ 333/ 6 ASC/2 -
PM PEAK 11 0 49 0 31 0 49 0 31 80 54 0 26+ 533 /(533) 7 ASC/2 -
MAX INI CHECK
MIN SPLIT CHECK 23 14 28 14
14. 98th Street at Toledo
. . . . . . . . Cycle . .
R Split1 | Split2 | Split3 | Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated | COS/COS Controller Alternate
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;gth (Sec) Phase Phase (251/8) L Type Sequence Notes
AM OFF 14 20 36 0 30 25 36 0 30 0 0 15 0 222/ (222) 2 ASC/2 -
AM PEAK 14 13 32 0 20 15 30 0 20 65 88 15 26 422/ (422) 3 ASC/2 -
BAL LOW 14 20 36 0 30 25 36 0 30 0 0 15 0 111 (133) 4 ASC/2 - Operate Free
BAL LOW 14 20 36 0 30 25 36 0 30 0 0 15 0 111/(111) 4 ASC/2 - New Max | Review Controller
BAL PEAK 14 20 36 0 30 25 36 0 30 0 0 15 0 233/(233) 5 ASC/2 - Programmiyng
BAL PEAK 14 20 36 0 30 25 36 0 30 0 0 15 0 233/ (222) 5 ASC/2 -
PM OFF 14 20 36 0 30 25 36 0 30 0 0 15 0 333/ 6 ASC/2 -
PM PEAK 14 15 40 0 25 17 38 0 25 80 44 15 26 533 /(533) 7 ASC/2 -
MAX INI CHECK 27
MIN SPLIT CHECK 11 26 11 11 30 11
52. Normandale Boulevard at 98th Street (ZONE 8)
. . . . . . . . Cycle . .
- Split1 | Split2 | Split3 | Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated | COS/COS Controller Alternate
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;gth (Sec) Phase Phase (25/8) T Type Sequence Notes
AM OFF 52 15 49 18 18 18 46 18 18 100 90 2467 26+ 222/ (222) 5 ASC/2 AB,C
AM PEAK 52 15 78 19 18 28 65 19 18 130 16 1358 26+ 422/ (422) 11 ASC/2 D
BAL LOW 52 15 42 15 18 22 35 17 16 90 57 1368 26+ 111 (133) 1 ASC/2 Cc,D
BAL LOW 52 15 42 15 18 22 35 17 16 90 57 1368 26+ 111/(111) 1 ASC/2 Cc,D _
BAL PEAK 52 13 49 20 18 23 39 20 18 100 82 1457 26+ 233/(233) 7 ASC/2 B MaX INI = P2-30s, P6-285
BAL PEAK 52 13 49 20 18 23 39 20 18 100 82 1457 26+ 233/(222) 7 ASC/2 B
PM OFF 52 15 64 17 24 40 39 23 18 120 100 2358 26+ 333/ 9 ASC/2 AD
PM PEAK 52 15 95 20 30 65 45 32 18 160 11 2358 26+ 533 /(533) 13 ASC/2 AD
MAX INI CHECK
MIN SPLIT CHECK 12 24 12 14 12 24 12 14
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70. Normandale Boulevard at 94th Street (ZONE 8)

. . . . . . . . Cycle . .
- Split1 | Split2 | Split3 | Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated | COS/COS Controller Alternate
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;g);th (Sec) Phase Phase (251/8) L Type Sequence Notes
AM OFF 70 15 49 18 18 15 49 20 16 100 26 1368 26+ 222/ (222) 5 ASC/2 C,D
AM PEAK 70 28 59 19 24 17 70 27 16 130 3 1368 26+ 422/ (422) 11 ASC/2 C,D
BAL LOW 70 15 40 17 18 18 37 17 18 90 8 1368 26+ 111 (133) 1 ASC/2 C,D
BAL LOW 70 15 40 17 18 18 37 17 18 90 8 1368 26+ 111/(111) 1 ASC/2 C,D ", _
BAL PEAK 70 15 49 18 18 22 42 18 18 100 30 1368 26+ 233/ (233) 7 ASC/2 cD MaX INI = P2-30s, P6-30s
BAL PEAK 70 15 49 18 18 22 42 18 18 100 30 1368 26+ 233/ (222) 7 ASC/2 C,D
PM OFF 70 15 67 21 17 25 57 20 18 120 50 1358 26+ 333/ 9 ASC/2 D
PM PEAK 70 15 100 27 18 50 65 20 25 160 107 1368 26+ 533/ (533) ilE ASC/2 C,D
MAX INI CHECK
MIN SPLIT CHECK 12.5 28.5 12.5 14.5 12.5 28.5 12.5 14.5
71. Normandale Boulevard at 102nd Street (ZONE 8)
. . . . . . . . Cycle . .
- Split1 | Split2 | Split3 | Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated | COS/COS Controller Alternate
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;g);th (Sec) Phase Phase (251/8) L Type Sequence Notes
AM OFF 71 ilE 54 ilE 20 il 54 il 20 100 45 1357 26+ 222/ (222) 5 ASC/2 -
AM PEAK 71 15 75 15 25 25 65 15 25 130 107 1357 26+ 422/ (422) 11 ASC/2 -
BAL LOW 71 ilE 44 il 20 17 40 il 20 90 17 1357 26+ 111 (133) 1 ASC/2 -
BAL LOW 71 ilE 44 il 20 17 40 il 20 90 17 1357 26+ 111/(111) 1 ASC/2 - ", _
BAL PEAK 71 13 54 13 20 17 50 13 20 100 39 1357 26+ 233/ (233) 7 ASC/2 = MaX INI = P2-38s, P6-34s
BAL PEAK 71 ilE 54 il 20 17 50 il 20 100 39 1357 26+ 233/ (222) 7 ASC/2 -
PM OFF 71 il 74 il 20 il 74 il 20 120 116 1357 26+ 333/ 9 ASC/2 -
PM PEAK 71 il 97 15 B5) 27 83 18 32 160 46 1357 26+ 533/ (533) ilE ASC/2 -
MAX INI CHECK
MIN SPLIT CHECK 12 24 12 14 12 24 12 14
72. Old Shakopee Road at Normandale Bouevard (ZONE 8)
. . . . . . . . Cycle . .
R Split1 | Split2 | Split3 | Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated | COS/COS Controller Alternate
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;g);th (Sec) Phase Phase (25/8) T Type Sequence Notes
AM OFF 72 15 51 15 19 30 36 15 19 100 49 1368 26+ 222/ (222) 5 ASC/2
AM PEAK 72 15 74 22 19 46 43 17 24 130 4 1368 26+ 422/ (422) 11 ASC/2
BAL LOW 72 15 39 17 19 22 32 17 19 90 58 2457 26+ 111 (133) & ASC/2
BAL LOW 72 15 37 19 19 20 32 19 19 90 60 2457 26+ 111/(111) 1 ASC/2 Undate Alt Sequence
BAL PEAK 72 15 46 20 19 23 38 20 19 100 34 1368 26+ 233/ (233) 7 ASC/2 P q
BAL PEAK 72 15 51 15 19 30 36 15 19 100 49 1368 26+ 233/ (222) 5 ASC/2
PM OFF 72 15 51 23 31 25 41 B5} 19 120 108 2357 26+ 333/ 9 ASC/2
PM PEAK 72 15 5 24 31 26 44 36 19 125 111 2357 26+ 533/ (533) ilE ASC/2
MAX INI CHECK
MIN SPLIT CHECK 12 30 12 18 14 30 14 18
= Coordinated Split Ped Interval
= Coordinated Split Max INI Violation
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Index 7 -- Mall of America

37. American Boulevard at Thunderbird

. . . . . . . . Cycle . . .
T Split1 | Split2 | Split3 | Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated Controller| Action - Sequence Sequence
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;?th (Sec) Phase Phase G [PRERIET) Type Plan Timing Plan (ASC2) (ASC3) Notes
AM OFF/BAL LOW 37 25 42 20 26.5 30 42 30 26.5 0 0 1367 0 111 2 ASC/3 2 1 C 5]
AM PEAK 37 15 52 15 18 15 52 15 18 100 61 1467 26+ 222 3 ASC/3 3 1 B,C 7
BAL PEAK 37 25 42 20 26.5 30 42 30 26.5 0 0 1367 0 211 4 ASC/3 4 1 C 5]
PM PEAK 37 20 50 20 20 20 50 20 20 110 45 1467 26+ 333 5 ASC/3 5 1 B,C 7
SAT MID 37 25 42 20 26.5 30 42 30 26.5 0 0 1367 0 411 6 ASC/3 6 1 C 5
SAT PM 37 25 42 20 26.5 30 42 30 26.5 0 0 1367 0 433 7 ASC/3 7 1 (o] 5]
BAL LOW 37 25 42 20 26.5 30 42 30 26.5 0 0 1367 0 133 8 ASC/3 8 1 C 5
MAX INI CHECK
MIN SPLIT CHECK 11 28 11 11 21 14
38. American Boulevard at 28th Street
. . . . . . . . Cycle . . .
T Split1 | Split2 | Split3 | Split4 | Split5 | Split6 [ Split7 | Split8 Offset | Leading | Coordinated Controller| Action - Sequence Sequence
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;?th (Sec) Phase Phase G [RERIET) Type Plan Timing Plan (ASC2) (ASC3) Notes
AM OFF/BAL LOW 38 25 46 215 315 20 42 0 0 0 0 135 0 111 2 ASC/3 2 1 - 1
AM PEAK 38 18 52 12 18 12 58 0 0 100 6 135 26+ 222 3 ASC/3 3 1 = 1
BAL PEAK 38 25 46 215 315 20 42 0 0 0 0 135 0 211 4 ASC/3 4 1 - 1
PM PEAK 38 25 46 215 315 20 42 0 0 0 0 135 0 333 5 ASC/3 5 1 = 1
SAT MID 38 25 46 215 315 20 42 0 0 0 0 135 0 411 6 ASC/3 6 1 - 1
SAT PM 38 25 46 215 315 20 42 0 0 0 0 135 0 433 7 ASC/3 7 1 = 1
BAL LOW 38 25 46 215 315 20 42 0 0 0 0 135 0 133 8 ASC/3 8 1 - 1
MAX INI CHECK
MIN SPLIT CHECK 36 12 11 25
39. 24th Avenue at American Boulevard
. . . . . . . . Cycle . . .
T Split1 | Split2 | Split3 | Split4 | Split5 | Split6 [ Split7 | Split8 Offset | Leading | Coordinated Controller| Action - Sequence Sequence
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;?th (Sec) Phase Phase G [PRERIET) Type Plan Timing Plan (ASC2) (ASC3) Notes
AM OFF/BAL LOW 39 15 39 15 21 24 30 18 18 90 21 2358 26+ 111 2 ASC/3 2 1 AD 10
AM PEAK 39 15 47 17 21 24 38 20 18 100 22 2368 26+ 222 3 ASC/3 3 1 ACD 14
BAL PEAK 39 16 38 21 25 20 34 23 23 100 18 2358 26+ 211 4 ASC/3 4 1 AD 10
PM PEAK 39 18 42 25 25 18 42 25 25 110 5 2358 26+ 333 5 ASC/3 5 1 AD 10
SAT MID 39 18 54 25 23 17 55 30 18 120 16 2358 26+ 411 6 ASC/3 6 1 AD 10
SAT PM 39 20 50 25 25 15 55 32 18 120 5 2358 26+ 433 7 ASC/3 7 1 AD 10
BAL LOW 39 15 39 15 21 24 30 18 18 90 21 2358 26+ 133 8 ASC/3 8 1 AD 10
MAX INI CHECK
MIN SPLIT CHECK 11 28 11 21
40. 24th Avenue at Lindau Lane
. . . . . . . . Cycle . . .
T Split1 | Split2 | Split3 | Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated Controller| Action - Sequence Sequence
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(r;?th (Sec) Phase Phase G [PRETRIET) Type Plan Timing Plan (ASC2) (ASC3) Notes
AM OFF/BAL LOW 40 18 45 0 0 0 63 0 27 90 33 2 26+ 111 2 ASC/3 2 1 A 2
AM PEAK 40 15 55 0 0 0 70 0 30 100 31 2 26+ 222 3 ASC/3 3 1 A 2
BAL PEAK 40 17 55 0 0 0 72 0 28 100 20 2 26+ 211 4 ASC/3 4 1 A 2
PM PEAK 40 18 62 0 0 0 80 0 30 110 6 2 26+ 333 5 ASC/3 5 1 A 2
SAT MID 40 20 65 0 0 0 85 0 35 120 24 2 26+ 411 6 ASC/3 6 1 A 2
SAT PM 40 22 58 0 0 0 80 0 40 120 15 2 26+ 433 7 ASC/3 7 1 A 2
BAL LOW 40 18 45 0 0 0 63 0 27 90 33 2 26+ 133 8 ASC/3 8 1 A 2
MAX INI CHECK
MIN SPLIT CHECK 11 29 11 21
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41. 24th Avenue at 82nd Street

. . . . . . . . Cycle . . .
T Split1 | Split2 | Split3 | Split4 | Split5 | Split6 [ Split7 | Split8 Offset | Leading | Coordinated Controller| Action _— Sequence Sequence
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(nsg?th (Sec) Phase Phase COos Pattern Type Plan Timing Plan (ASC2) (ASC3) Notes
AM OFF/BAL LOW 41 18 43 13 16 25 36 13 16 90 25 1368 26+ 111 2 ASC/3 2 1 CD 13
AM PEAK 41 18 53 13 16 31 40 13 16 100 19 1368 26+ 222 3 ASC/3 3 1 CD 13
BAL PEAK 41 20 39 16 25 20 39 25 16 100 26 1368 26+ 211 4 ASC/3 4 1 CD 13
PM PEAK 41 20 43 18 29 18 45 30 17 110 16 1368 26+ 333 5 ASC/3 5 1 CD 13
SAT MID 41 19 50 15 36 19 50 35 16 120 46 2368 26+ 411 6 ASC/3 6 1 ACD 14
SAT PM 41 16 48 16 40 16 48 40 16 120 38 2368 26+ 433 7 ASC/3 7 1 ACD 14
BAL LOW 41 18 43 13 16 25 36 13 16 90 25 1368 26+ 133 8 ASC/3 8 1 CD 13
MAX INI CHECK
MIN SPLIT CHECK 145 36.5 14.5 16.5 14.5 36.5 14.5 16.5
42. 24th Avenue at Transit Entrance
. . . . . . . . Cycle . . .
I Split1l | Split2 | Split3 | Split4 | Split5 | Split6 [ Split7 | Split8 Offset | Leading | Coordinated Controller| Action _— Sequence Sequence
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(nsg?th (Sec) Phase Phase COos Pattern Type Plan Timing Plan (ASC2) (ASC3) Notes
AM OFF/BAL LOW 42 0 23 12 10 0 23 0 0 45 24 3 26+ 111 2 ASC/3 2 1 = 1
AM PEAK 42 0 28 12 10 0 28 0 0 50 18 3 26+ 222 3 ASC/3 3 1 - 1
BAL PEAK 42 0 26 12 12 0 26 0 0 50 49 3 26+ 211 4 ASC/3 4 1 = 1
PM PEAK 42 0 31 12 12 0 31 0 0 55 46 3 26+ 333 5 ASC/3 5 1 - 1
SAT MID 42 0 36 12 12 0 36 0 0 60 1 3 26+ 411 6 ASC/3 6 1 = 1
SAT PM 42 0 36 12 12 0 36 0 0 60 44 3 26+ 433 7 ASC/3 7 1 - 1
BAL LOW 42 0 23 12 10 0 23 0 0 45 24 3 26+ 133 8 ASC/3 8 1 = 1
MAX INI CHECK
MIN SPLIT CHECK 23 14 28 14
44. Lindau Lane at IKEA Way
. . . . . . . . Cycle . . .
T Split1 | Split2 | Split3 | Split4 | Split5 | Split6 [ Split7 | Split8 Offset | Leading | Coordinated Controller| Action _— Sequence Sequence
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(nsg?th (Sec) Phase Phase COos Pattern Type Plan Timing Plan (ASC2) (ASC3) Notes
AM OFF/BAL LOW 44 19 23 12 16 15 27 12 16 70 0 1367 26+ 111 2 ASC/3 2 1 C 5]
AM PEAK 44 44 25 13 18 18 51 11 20 100 69 1367 26+ 222 3 ASC/3 3 1 C 5]
BAL PEAK 44 20 28 33 19 15 33 52 100 56 136 26+ 211 4 ASC/3 4 1 C 5]
PM PEAK 44 27 25 38 20 17 35 11 47 110 49 1357 26+ 333 5 ASC/3 5 1 - 1
SAT MID 44 44 32 39 25 18 58 17 47 140 53 2357 26+ 411 6 ASC/3 6 1 A 2
SAT PM 44 29 32 57 22 16 45 19 60 140 126 2357 26+ 433 7 ASC/3 7 1 A 2
BAL LOW 44 20 23 29 18 15 28 47 90 69 136 26+ 133 8 ASC/3 8 1 C 5]
MAX INI CHECK 27
MIN SPLIT CHECK 11 26 11 11 30 11
45. Lindau Lane at 22nd Avenue
. . . . . . . . Cycle . . .
T Split1 | Split2 | Split3 | Split4 | Split5 | Split6 [ Split7 | Split8 Offset | Leading | Coordinated Controller| Action _— Sequence Sequence
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(nsg?th (Sec) Phase Phase COos Pattern Type Plan Timing Plan (ASC2) (ASC3) Notes
AM OFF/BAL LOW 45 13 28 13 16 15 26 29 70 2 235 26+ 111 2 ASC/3 2 1 A 2
AM PEAK 45 18 51 13 18 18 51 31 100 70 235 26+ 222 3 ASC/3 3 1 A 2
BAL PEAK 45 18 34 30 18 23 29 48 100 76 135 26+ 211 4 ASC/3 4 1 = 1
PM PEAK 45 15 47 30 18 27 35 48 110 52 135 26+ 333 5 ASC/3 5 1 - 1
SAT MID 45 35 57 28 20 35 57 48 140 50 235 26+ 411 6 ASC/3 6 1 A 2
SAT PM 45 20 50 50 20 30 40 52 140 132 2357 26+ 433 7 ASC/3 7 1 A 2
BAL LOW 45 15 27 28 20 15 27 48 90 74 235 26+ 133 8 ASC/3 8 1 A 2
MAX INI CHECK
MIN SPLIT CHECK 12 24 12 14 12 24 12 14
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46. 24th Avenue at 79th Street

. . . . . . . . Cycle . . .
T Split1 | Split2 | Split3 | Split4 | Split5 | Split6 [ Split7 | Split8 Offset | Leading | Coordinated Controller| Action _— Sequence Sequence
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(nsg);th (Sec) Phase Phase Cos Pattern Type Plan Timing Plan (ASC?2) (ASC3) Notes
AM OFF/BAL LOW 46 15 57 0 18 12 60 0 0 90 14 25 26+ 111 2 ASC/3 2 1 A 2
AM PEAK 46 13 69 0 18 13 69 0 0 100 9 15 26+ 222 3 ASC/3 3 1 - 1
BAL PEAK 46 15 67 0 18 12 70 0 0 100 8 15 26+ 211 4 ASC/3 4 1 = 1
PM PEAK 46 15 77 0 18 12 80 0 0 110 102 15 26+ 333 5 ASC/3 5 1 - 1
SAT MID 46 15 87 0 18 13 89 0 0 120 5 15 26+ 411 6 ASC/3 6 1 = 1
SAT PM 46 15 87 0 18 13 89 0 0 120 115 15 26+ 433 7 ASC/3 7 1 - 1
BAL LOW 46 15 57 0 18 12 60 0 0 90 14 25 26+ 133 8 ASC/3 8 1 A 2
MAX INI CHECK
MIN SPLIT CHECK 12.5 28.5 12.5 14.5 12.5 28.5 12.5 14.5
47. 24th Avenue at 494 SPUI
. . . . . . . . Cycle . . .
I Split1l | Split2 | Split3 | Split4 | Split5 | Split6 [ Split7 | Split8 Offset | Leading | Coordinated Controller| Action _— Sequence Sequence

Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(nsg);th (Sec) Phase Phase Cos Pattern Type Plan Timing Plan (ASC2) (ASC3) Notes
AM OFF 47 20 25 0 45 18 27 0 45 90 57 25 16+ 111 2 ASC/3 2 1 A 2
AM PEAK 47 18 25 0 57 18 25 0 57 100 86 25 48+ 222 3 ASC/3 3 1 A 2
BAL PEAK 47 25 25 0 50 18 32 0 50 100 54 25 16+ 211 4 ASC/3 4 1 A 2
PM PEAK 47 30 25 0 55 18 37 0 55 110 44 25 16+ 333 5 ASC/3 5 1 A 2
SAT MID 47 30 25 0 65 18 37 0 65 120 64 25 16+ 411 6 ASC/3 6 1 A 2
SAT PM 47 40 25 0 55 18 47 0 55 120 49 25 16+ 433 7 ASC/3 7 1 A 2
BAL LOW 47 20 25 0 45 18 27 0 45 90 57 25 16+ 133 8 ASC/3 8 1 A 2
MAX INI CHECK
MIN SPLIT CHECK 12 24 12 14 12 24 12 14

= Phase Omit

= Coordinated Split Ped Interval

= Coordinated Split Max INI Violation
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Index 8 -- CSAH 28 (East Bush Lake Rd)

34. CSAH 28 at Highwood Dr

. . . . . . . . Cycle . .
- Split1 | Split2 | Split3 [ Split4 [ Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated Controller Alternate
Plan Identification Node (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) (Sec) Le(rgth (Sec) Phase Phase CeE L Type Sequence Notes
PM PEAK 2 8% 74% 0% 18% 0% 82% 0% 0% 76% - ASC8000 -
PM PEAK 2 34 14.4 133.2 0 324 0 147.6 0 0 180 136.8 1 26 633 il ASC8000 -
BAL PEAK 19% 53% 0% 28% 0% 2% 0% 0% 61% - ASC8000 - New yellow/reds. Review Controller
BAL PEAK 34 13.3 37.1 0 19.6 0 50.4 0 0 70 42.7 1 26 iy 4 ASC8000 - programming.
PM PEAK 15% 65% 0% 20% 0% 80% 0% 0% 51% ASC8000 -
PM PEAK 34 13.5 58.5 0 18 0 72 0 0 90 45.9 1 26 511 11 ASC8000 --
MAX INI CHECK il 30.5
MIN SPLIT CHECK 13 31 14 21
801. CSAH 28 at 84th St (Zone 27)
. . . . . . . . Cycle . .
- Split1 | Split2 | Split3 [ Split4 [ Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated Controller Alternate
Plan Identification Node ) ) ) %) %) ) ) %) Le(r;gth ) Phase Phase COs Pattern Type Sequence Notes
AM PEAK (SEC) - - ASC/2 -
AM PEAK 801 15 37 15 18 &5 17 18 15 85 52 1368 26+ 211 6 ASC/2 C,D Add to Zone 27. New Yellow/Reds.
BAL PEAK (SEC) - - ASC/2 - Review Controller Programming.
BAL PEAK 801 il 24 15 18 15 22 18 15 70 2 1368 26+ iy 4 ASC/2 C,D Remove MAX INI
PM PEAK (SEC) - - ASC/2 - Reduce Phase 4 MN GRN To 10s
PM PEAK 801 15 31 15 29 15 31 29 15 90 66 2358 26+ 511 11 ASC/2 A, D
MAX INI CHECK &l 32
MIN SPLIT CHECK 13 34 13 19 15 35 15 15
802. CSAH 28 at American Blvd (Zone 27)
. . . . . . . . Cycle . .
- Split1 | Split2 | Split3 [ Split4 [ Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated Controller Alternate
Plan Identification Node ) ) ) ) ) ) ) ) Le(r;gth ) Phase Phase COs Pattern Type Sequence Notes
AM PEAK (SEC) - - ASC/2 -
AM PEAK 802 22 45 18 0 0 67 0 18 85 84 2 26+ 211 6 ASC/2 A
BAL PEAK (SEC) - - ASC/2 - .
BAL PEAK 802 17 35 18 0 0 52 0 18 70 21 1 26+ 133 4 ASCI2 = Review patters 4, 6 and 11 to match
PM PEAK (SEC) - - ASC/2 -
PM PEAK 802 31 41 18 0 0 72 0 18 90 80 2 26+ 511 11 ASC/2 A
MAX INI CHECK
MIN SPLIT CHECK 13 40.5 15.5 18.5 145
803. CSAH 28 at 1-494 South Ramps (Zone 27)
. . . . . . . . Cycle . .
- Split1 | Split2 | Split3 [ Split4 | Split5 | Split6 | Split7 | Split8 Offset | Leading | Coordinated Controller Alternate
Plan Identification Node ) ) ) ) ) ) ) ) Le(r;gth ) Phase Phase COs Pattern Type Sequence Notes
AM PEAK (SEC) - - ASC/2 -
AM PEAK 803 24 36 25 0 0 60 0 25 85 6 1 26+ 211 6 ASC/2 -
BAL PEAK (SEC) - - ASC/2 - .
BAL PEAK 803 21 23 26 0 0 44 0 26 70 48 2 26+ 133 4 ASCI2 A Review patters 4, 6 and 11 to match
PM PEAK (SEC) - - ASC/2 -
PM PEAK 803 24 26 40 0 0 50 0 40 90 7 2 26+ 511 11 ASC/2 A
MAX INI CHECK
MIN SPLIT CHECK 13.5 40.5 14.5 215 145
= Coordinated Split Ped Interval
= Coordinated Split Max INI Violation
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