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Executive Summary 
The MnDOT District 7 – Mankato TH 169 and TH 22 Traffic Signal Optimization 

Project, referred to in the following as Signal Optimization Project, includes the 

evaluation and optimization of 11 traffic signals located in Mankato, Minnesota.  

 

Project Objectives 
The objectives of the Signal Optimization Project are to review the existing conditions, 

optimize the signal system timing, and implement and fine-tune the new timing plans 

within the project. Specific goals of the project include: 

 

1. Review and update the pedestrian and signal controller timing parameters to be in 

accordance with the Minnesota Manual on Uniform Traffic Control Devices 

(MnMUTCD).  

2. Performing a comprehensive network analysis to determine the appropriate 

grouping of signal systems and determining cycle length ranges for peak and off-

peak timing plans appropriate for the daily volume variations along the corridors. 

3. Improve the overall intersection traffic signal efficiency by: 

• Improving traffic flow progression and reducing delays for the major vehicle 

movements. 

• Providing flexibility in the cross-street and left turn movement green times to 

account for demand variability and to minimize adverse impacts (reduce delay 

where possible). 

4. Evaluate and determine flashing yellow arrow (FYA) operation by time of day. 

5. Identify potential low cost operational and intersection safety improvements to 

address crash concerns and to improve traffic flow along the corridor. 

 
Elements of Study 
An evaluation of the existing conditions 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 traffic signal optimization 

included developing timing plans consisting of new cycle lengths, intersection splits, and 

offsets for each of the signalized corridors and intersections. 

 

The optimized coordinated signal timing plans were implemented by Alliant Engineering 

December 10-12, 2019. 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 present the results of the Signal Optimization project, 

which will be discussed in the following sections: 

 

• Introduction (Section 1.0) 

• Existing Conditions (Section 2.0) 
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• Signal Timing Optimization (Section 3.0) 

• Project Benefit Analysis (Section 4.0) 

• Potential Improvement Measures (Section 5.0) 

 

Project Benefit 
A project benefit analysis was completed that determines how well the project goals are 

met by comparing key measures of effectiveness against the existing conditions.  

 

Economics 

A benefit/cost analysis was completed to establish the annual economic savings incurred 

as a result of the Signal Optimization project. Typical Measures of Effectiveness (MOEs) 

used in estimating the benefit of signal optimization projects include total intersection 

delay, vehicle stops, fuel consumption, and air quality emissions (CO, NOx, and VOC). 

Table ES-1 illustrates the overall daily and annual “before” and “after” network MOE 

comparison and percent improvement. 

 

Table ES - 1. Measures of Effectiveness – Network Performance Comparison 

 
 

Based on the study results, an annual benefit is estimated at approximately $2.0 million, 

which includes an estimated annual savings of 75,300 gallons of gasoline, 77,722 hours 

of delay, and 1.6 million stopped vehicles. 

 

The benefit/cost ratio is computed based on the comparison between the annual net 

benefit and the total project cost. As shown in Table ES-2, the Signal Optimization 

project resulted in a benefit/cost ratio of approximately 45:1 considering only one year of 

benefit. 

 

Table ES - 2. Benefit-Cost Ratio  

 

Existing Optimized
Net 

Reduction

Percent 

Improvement

Stops 

(no. of veh)
138,084 131,748 6,337 4.6% 1,590,524

Delay

(hr)
1,511 1,202 310 20.5% 77,722

Fuel Consumption 

(gal)
6,431 6,131 300 4.7% 75,300

Emission (CO)

(kg)
450 429 21 4.7% 5,263

Emission (NOx)

(kg)
87 83 4 4.7% 1,024

Emission (VOC)

(kg)
104 99 5 4.7% 1,220

Annual 

Reduction

Weekday (Daily)

MOE

Number of 

Intersections

Cost

($)

Benefit 

($)

Benefit-Cost 

Ratio

Total Project - 1 Year Benefit 11 $44,998 $2,044,375 45

Total Project - 3 Year Benefit 11 $61,498 $6,133,125 100

Segment
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Project Conclusions 
The implementation of new signal timing throughout the TH 169 and TH 22 signal 

networks achieved the key project goals: 

 

Goal 1: Update Pedestrian and Signal Controller Timing Parameters 

• Optimized yellow, all red and pedestrian clearance intervals (YARP) were 

developed and implemented in accordance with the MnMUTCD and MnDOT 

District 7 standards. 

 

Goal 2: Perform network evaluation 

• A comprehensive network signal optimization analysis was conducted, four 

groups were identified, and coordination plan/time of day plan strategies were 

implemented to best operate the overall system as a network. 

• A range of off-peak period cycle lengths were identified to best fit with the 

corridor progression and daily traffic volume levels, while minimizing 

motorist delay. 

 

Goal 3: Improve intersection traffic signal efficiency. 

• The overall network intersection delay, fuel consumed, and total stops were 

reduced by 21 percent, 5 percent, and 5 percent, respectively.  

• School specific exit timing plans were implemented to increase efficiency of 

intersections during short period traffic surges. 

• Twice per cycle left turn sequencing and associated overlaps were 

implemented at AWF intersections to improve efficiency and safety of the 

intersections through lead/lag left turn operation. 

• Flexible left turn and cross-street splits were developed to accommodate 

variable traffic demand of commercial retail heavy areas. 

 

Goal 4: Determine FYA operation by time of day. 

• The FYA operation was reviewed at eight study intersections and a daily 

schedule for left turn operation was developed for eight locations. 

• The left turn operation was optimized to balance reduction in motorist delay, 

while maintaining a conservative approach to intersection safety. 

 

Goal 5: Identify potential low-cost operation and safety improvement measures 

• A schedule of intersection geometric, signing and lane configuration 

improvements has been developed (Section 5.0). 

• A FYA retrofit assessment was completed to help prioritize potential future 

installations. 
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1.0 Introduction 

The Mankato Traffic Signal Optimization project includes the re-timing of traffic  

signals along Trunk Highway (TH) 169 and TH 22 in the City of Mankato, Minnesota. 

The optimization includes 11 intersections, as illustrated in Figure 1, which were grouped 

into four zones: 

 

• TH 169: Lind Street to Webster Avenue 

• TH 169: Belgrade Avenue Ramps 

• TH 22: CSAH 26 to TH 14 Ramps 

• TH 22: Bassett Drive to TH 83 

 

In coordination with MnDOT Metro District, District 7 received funding to revise signal 

systems at 11 intersections to replace signal controllers with ASC3/Cobalt’s, provide cell 

modem or fiber connectivity hardware, and to integrate the intersections into their 

MaxView Central System.  

1.1 Project Description and Considerations 
TH 169 and TH 22 are major commercial corridors in Mankato and provide regional 

connectivity to Southwest Minnesota. The corridors feature mostly commercial land use, 

but also includes a combination of residential and industrial as well. Weekend traffic is 

largely dictated by shopping. 

 

Eight intersections utilize Flashing Yellow Arrow (FYA) indications, which require 

evaluation and assessment for appropriate operation by time of day.  

 

The objectives of the Signal Optimization project are to review the existing conditions, 

optimize the signal system timing in accounting for key land use, infrastructure and 

operational considerations, and implement and fine-tune the new timing plans. Specific 

goals of the project include: 

 

1. Review and update the pedestrian and signal controller timing parameters to be in 

accordance with the Minnesota Manual on Uniform Traffic Control Devices 

(MnMUTCD).  

2. Performing a comprehensive network analysis to determine the appropriate 

grouping of signal systems and determining cycle length ranges for peak and off-

peak timing plans appropriate for the daily volume variations along the corridors. 

3. Improve the overall intersection traffic signal efficiency by: 

• Improving traffic flow progression and reducing delays for the major vehicle 

movements. 

• Providing flexibility in the cross-street and left turn movement green times to 

account for demand variability and to minimize adverse impacts (reduce delay 

where possible). 

4. Evaluate and determine flashing yellow arrow (FYA) operation by time of day. 
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5. Identify potential low cost operational and intersection safety improvements to 

address crash concerns and to improve traffic flow along the corridor. 

 

1.2 Elements of Study and Purpose 
An evaluation of the existing conditions 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 traffic signal optimization 

included developing timing plans consisting of new cycle lengths, intersection splits, and 

offsets for each of the signalized corridors and intersections. 

 

The optimized coordinated signal timing plans were implemented by Alliant Engineering 

December 10-12, 2019. 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 present the results of the Signal Optimization project, 

which will be discussed in the following sections: 

 

• Existing Conditions (Section 2.0) 

• Signal Timing Optimization (Section 3.0) 

• Project Benefit Analysis (Section 4.0) 

• Potential Improvement Measures (Section 5.0) 
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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 validation of the traffic model, and 

collection/evaluation of current measures of effectiveness. 

 

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

 

2.1.1 Key Intersections 

The Signal Optimization project included developing an existing condition traffic model 

for all intersections. Table 1 summarizes the signalized intersections and existing 

operation characteristics. At the outset of the project, the four project intersections on TH 

169 were interconnected and communicated to the master controller at the TH 169 and 

Belgrade Avenue West Ramp and some project intersection on TH 22 were 

interconnected and communicated to the master controller at TH 22 and Hoffman Road. 

Several intersections were isolated without any form of remote communication.  

 

2.1.2 Lane Geometries 

Google Earth and field reviews of each of the intersections were conducted to establish 

lane geometry for each of the project intersections included in Table 1. MnDOT District 

7 supplemented this data with layouts to confirm any geometric changes incurred from 

recent construction projects.  

 

2.1.3 Signal Phasing and Signal Timing 

Existing traffic signal timings for each intersection and Time-of-Day (TOD) plans were 

obtained from the Direct Connect System. Key parameters include; minimum green 

times, clearance intervals, pedestrian intervals and coordination data (cycle length, offset, 

splits), detection settings, flashing yellow arrow (FYA) operation and TOD settings. 

Figure 2 summarizes the key intersection equipment, interconnect type, special operation, 

and FYA operation for all corridors. Figure 3 illustrates the existing timing plans and 

time of day schedule.  

 

 

 

 

 

 



MnDOT District 7 – TH 169 and TH 22 Signal Optimization Project 

Mankato, MN  June 11, 2020 

 

   
Alliant No. 119-0152.0  8  

Table 1. Intersection Summary and Operation Characteristics 

 
  

Group
Synchro 

Node

Aries/Maxview

System ID
Intersection FYA Operation Notes

101 1735687 TH 169 NB Ramp & Belgrade Avenue EBL

102 1735688 TH 169 SB Ramp & Belgrade Avenue WBL

103 1735689 TH 169 & Webster Avenue -
Mainline Advanced Warning 

Flasher (AWF)

104 1736161 TH 169 & Lind Street -
Mainline Advanced Warning 

Flasher (AWF)

201 1736098 TH 22 & CSAH 26 -
Mainline Advanced Warning 

Flasher (AWF)

202 1736162 TH 22 & Victory Drive All

203 1736084 TH 22 & TH 14 WB Ramp NBL

204 1736085 TH 22 & TH 14 EB Ramp SBL

205 1735326 TH 22 & Bassett Drive All

206 1735894 TH 22 & Hoffman Road EBL/WBL

207 1735171 TH 22 & TH 83 EBL/WBL
Mainline Advanced Warning 

Flasher (AWF)

TH 169

Belgrade 

Avenue

TH 22 South

TH 22 North
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Figure 2. Existing Signal System CharacteristicsMankato TH 169 and TH 22 Signal Optimization Project
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2.1.4 Traffic Volumes 

Turning movement volume counts were conducted at each of the four signals on TH 169 

using data collected in September 2019. These counts were collected from 6:00 AM to 

9:30 AM, 10:30 AM to 1:30 PM, and 2:30 PM to 6:00 PM at Lind St to Webster Ave and 

from 5:00 AM to 9:00 PM at the Belgrade Ave Ramps. The turning movement counts for 

TH 22 were provided by MnDOT, with the two signals at the TH 14 Ramps collected in 

December 2018 and the remaining 5 signals collected in May 2019. Counts were 

collected from 4:15 AM to 10:20 PM at the two signals at the TH 14 ramps, while 24-

hour traffic counts were collected at the remaining five signals. 

 

For each group, the average daily traffic levels and daily volume profiles across that 

corridor were developed to assist with TOD schedule development. Based on the daily 

volume characteristics, the turning movement counts were used to develop key volume 

level scenarios, as follows: 

• AM Off-Peak 1 (Pre-AM Peak) 

• AM Peak 

• AM Off-Peak 2 (Post-AM Peak) 

• Mid-day Low 

• Mid-day Peak (Balanced peak) 

• PM Off-Peak 1 (Pre-PM peak) 

• PM Peak  

• PM Off-Peak 2 (Post-PM peak)  

• Evening 

• Low PM (overnight) 

 

The peak hour was identified for each of the three peak time periods (AM, Mid-day, and 

PM). The AM, Mid-day, and PM peak hour traffic volumes used in the Synchro model 

were developed by multiplying the highest 15-minute interval within the respective 

intersections’ peak hour for each movement by four. 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 volume level scenarios are instrumental in determining the appropriate range 

in cycle lengths and number of timing plans needed throughout a typical weekday and 

weekend. 

2.1.5 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, 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 under each traffic volume scenario. Trucks represented about 5 

percent of the total traffic volume across the total network, with a maximum of 8 percent 

of the traffic on TH 169. In addition, the commercial truck percentages are used to 

estimate the time value of vehicle delay as part of the benefit/cost analysis. Heavy vehicle 

percentages varied across the day due to unique traffic patterns and characteristics. 
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2.2 Base Model Validation 
The roadway geometrics, traffic volume, and signal timing information were utilized to 

create a study area model using the Synchro modeling software. The model was 

calibrated by adjusting the turning speeds, lane utilization, and vehicle positioning 

characteristics in locations where unique traffic characteristics were evident. 

2.3 Existing Performance Measures 
The following sections document the AM, Mid-day, and PM peak hour traffic operation 

analysis under the existing conditions. 

2.3.1 Intersection Level of Service 

The existing condition traffic models were calibrated to existing signal timing 

parameters, lane geometrics (operation), lane utilization, and observed saturation flow 

rates. Using the calibrated models and the field collected data, an operations analysis was 

conducted. The analysis included an intersection capacity, intersection delay and LOS. 

The methods of the Highway Capacity Manual (HCM), 2010 Edition and the 

Synchro/SimTraffic software model were used to conduct the analysis. LOS criteria as 

defined by the HCM for signalized intersections is illustrated in Table 2. The approach 

and overall intersection level of service analysis for the AM, Mid-day, and PM peak 

hours for all project corridors are documented in Table 3. 
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Table 2. LOS Criteria 

 
 

Source: Highway Capacity Manual, 2010 Edition, Transportation Research Board, Exhibit 18-4 for Signalized Intersections and 

Exhibit 19-1 for Unsignalized Intersections.

> 80

Signalized 

Intersection

0 - 10

>10 - 20

>20 - 35

>35 - 55

>55 - 80
Unstable Flow. Low speeds, considerable delay, 

volume at or slightly over capacity.

Forced Flow. Very low speeds, volumes exceed 

capacity, long delays with stop and go traffic.

C

D

E

F

A

B

Free Flow. Low volumes and no delays.

Stable Flow. Speeds restricted by travel 

conditions, minor delays.

Stable Flow. Speeds and maneuverability 

closely controlled due to higher volumes.

Stable Flow. Speeds considerably affected by 

change in operating conditions. High density 

traffic restricts maneuverability, volume near 

capacity.

Delay per Vehicle 

(Seconds)
Level of Service Description

A

B

C

D

E

FREE FLOW. Low volumes and no delays.

Level of Service Description

STABLE FLOW. Speeds restricted by travel

conditions, minor delays.

STABLE FLOW. Speeds and maneuverability closely

controlled due to higher volumes.

STABLE FLOW. Speeds considerably affected by

change in operating conditions.  High density traffic

restricts maneuverability, volume near capacity.

UNSTABLE FLOW. Low speeds, considerable

delay, volume at or slightly over capacity.

FORCED FLOW. Very low speeds, volumes exceed

capacity, long delays with stop-and-go traffic.F

Level of  Service                           Description

A

B

C

D

E

FREE FLOW. Low volumes and no delays.

Level of Service Description

STABLE FLOW. Speeds restricted by travel

conditions, minor delays.

STABLE FLOW. Speeds and maneuverability closely

controlled due to higher volumes.

STABLE FLOW. Speeds considerably affected by

change in operating conditions.  High density traffic

restricts maneuverability, volume near capacity.

UNSTABLE FLOW. Low speeds, considerable

delay, volume at or slightly over capacity.

FORCED FLOW. Very low speeds, volumes exceed

capacity, long delays with stop-and-go traffic.F

Level of  Service                           Description

A

B

C

D

E

FREE FLOW. Low volumes and no delays.

Level of Service Description

STABLE FLOW. Speeds restricted by travel

conditions, minor delays.

STABLE FLOW. Speeds and maneuverability closely

controlled due to higher volumes.

STABLE FLOW. Speeds considerably affected by

change in operating conditions.  High density traffic

restricts maneuverability, volume near capacity.

UNSTABLE FLOW. Low speeds, considerable

delay, volume at or slightly over capacity.

FORCED FLOW. Very low speeds, volumes exceed

capacity, long delays with stop-and-go traffic.F

Level of  Service                           Description

A

B

C

D

E

FREE FLOW. Low volumes and no delays.

Level of Service Description

STABLE FLOW. Speeds restricted by travel

conditions, minor delays.

STABLE FLOW. Speeds and maneuverability closely

controlled due to higher volumes.

STABLE FLOW. Speeds considerably affected by

change in operating conditions.  High density traffic

restricts maneuverability, volume near capacity.

UNSTABLE FLOW. Low speeds, considerable

delay, volume at or slightly over capacity.

FORCED FLOW. Very low speeds, volumes exceed

capacity, long delays with stop-and-go traffic.F

Level of  Service                           Description

A

B

C

D

E

FREE FLOW. Low volumes and no delays.

Level of Service Description

STABLE FLOW. Speeds restricted by travel

conditions, minor delays.

STABLE FLOW. Speeds and maneuverability closely

controlled due to higher volumes.

STABLE FLOW. Speeds considerably affected by

change in operating conditions.  High density traffic

restricts maneuverability, volume near capacity.

UNSTABLE FLOW. Low speeds, considerable

delay, volume at or slightly over capacity.

FORCED FLOW. Very low speeds, volumes exceed

capacity, long delays with stop-and-go traffic.F

Level of  Service                           Description

A

B

C

D

E

FREE FLOW. Low volumes and no delays.

Level of Service Description

STABLE FLOW. Speeds restricted by travel

conditions, minor delays.

STABLE FLOW. Speeds and maneuverability closely

controlled due to higher volumes.

STABLE FLOW. Speeds considerably affected by

change in operating conditions.  High density traffic

restricts maneuverability, volume near capacity.

UNSTABLE FLOW. Low speeds, considerable

delay, volume at or slightly over capacity.

FORCED FLOW. Very low speeds, volumes exceed

capacity, long delays with stop-and-go traffic.F

Level of  Service                           Description
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Table 3. Existing Intersection Level of Service 

 

AM Peak Hour Mid-day Peak Hour PM Peak Hour

EB

Delay

(s/v)

WB

Delay

(s/v)

NB

Delay

(s/v)

SB

Delay

(s/v)

Int.

Delay

(s/v)

LOS

EB

Delay

(s/v)

WB

Delay

(s/v)

NB

Delay

(s/v)

SB

Delay

(s/v)

Int.

Delay

(s/v)

LOS

EB

Delay

(s/v)

WB

Delay

(s/v)

NB

Delay

(s/v)

SB

Delay

(s/v)

Int.

Delay

(s/v)

LOS

101 TH 169 NB Ramp & Belgrade Ave 2.0 7.0 2.0 0.0 4.0 A 2.0 6.0 3.0 0.0 4.0 A 1.0 5.0 2.0 0.0 4.0 A

102 TH 169 SB Ramp & Belgrade Ave 17.0 12.0 0.0 34.0 19.0 B 14.0 7.0 0.0 31.0 14.0 B 12.0 16.0 0.0 37.0 18.0 B

103 TH 169 & Webster Ave 199.0 62.0 17.0 15.0 45.0 D 87.0 62.0 19.0 16.0 30.0 C 218.0 390.0 26.0 19.0 73.0 E

104 TH 169 & Lind St 52.0 32.0 17.0 16.0 19.0 B 44.0 31.0 16.0 17.0 20.0 B 48.0 33.0 17.0 16.0 19.0 B

201 TH 22 & CSAH 26 14.0 33.0 28.0 31.0 29.0 C 13.0 20.0 21.0 27.0 21.0 C 23.0 28.0 20.0 26.0 23.0 C

202 TH 22 & Victory Dr 17.0 19.0 7.0 8.0 11.0 B 31.0 43.0 34.0 28.0 34.0 C 28.0 50.0 43.0 38.0 41.0 D

203 TH 22 & TH 14 WB Ramp 0.0 24.0 5.0 4.0 7.0 A 0.0 38.0 15.0 14.0 17.0 B 0.0 53.0 19.0 16.0 23.0 C

204 TH 22 & TH 14 EB Ramp 21.0 0.0 12.0 12.0 15.0 B 35.0 0.0 18.0 15.0 20.0 B 57.0 0.0 24.0 22.0 29.0 C

205 TH 22 & Bassett Dr 17.0 16.0 5.0 5.0 7.0 A 32.0 31.0 30.0 31.0 31.0 C 25.0 28.0 31.0 37.0 32.0 C

206 TH 22 & Hoffman Rd 86.0 62.0 36.0 42.0 53.0 D 24.0 22.0 24.0 19.0 22.0 C 36.0 32.0 27.0 22.0 26.0 C

207 TH 22 & TH 83 21.0 36.0 37.0 19.0 28.0 C 19.0 28.0 33.0 18.0 22.0 C 27.0 37.0 37.0 26.0 29.0 C

IntersectionNode
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3.0 Signal Timing Optimization 

Optimization of a signalized network is often subjective, and evaluation of performance 

is based on both qualitative and quantitative metrics. A discussion of key priorities and 

objectives, optimization strategy and conclusions, and performance assessment of the 

proposed timing plans was completed.   
 

3.1 Base Timing Parameters 
As part of the signal optimization process, the existing local controller timing parameters 

were reviewed and updated to be in accordance with the latest requirements of the 

Minnesota Manual on Uniform Traffic Control Devices (MnMUTCD) and MnDOT 

District 7. Crosswalk measurements and red clearance interval measurements were 

collected, and the following key controller settings were developed and implemented as 

part of this project (Refer to Appendix A). 

 

• Flashing Don’t Walk (FDW) Time 

• Walk Time 

• Yellow Clearance 

• All Red Clearance 

• Minimum Initial Time (Minimum Green) 

• Maximum Initial Time 

 

3.2 Optimization Objectives and Goals 

The study area consists of 11 signalized intersections. The intersections have varying 

traffic characteristics ranging from high volume regional through traffic, to interchange 

movements, to serving residential neighborhoods, area schools, and local commercial 

retail. The primary high-level goal of the signal timing plans is to first provide for safe, 

and efficient movement of traffic at each intersection, then to provide for orderly 

movement of traffic between successive intersections. The development of optimized 

timing plans must balance many considerations, and may not always improve every 

motorists’ travel time, delay or travel route. The key objectives, goals and considerations 

for the signal timing optimization process included: 
 

• Network Operation  

Development of the most optimum network operation and/or assignment of 

coordination groups. Signal coordination requires a common cycle length to 

maintain vehicle progression through successive intersections. The overall 

network needs to prioritize mobility to meet the District’s goals; however, it is not 

anticipated that all signal systems should operate on the same cycle length under 

every timing plan.  
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• Commercial and Residential Areas 

Consider the varying traffic characteristics at residential neighborhood traffic 

signals versus traffic signals primarily servicing heavy commercial developments. 

Residential traffic signals tend to generate more sensitivity to cycle length (i.e., 

shorter is better) and cross-street delay, whereas commercial based traffic signals 

tend to have high volume and variable turn movement volumes, generally 

requiring a longer cycle length. 

 

• Flexibility 

The range in cycle lengths should provide for flexibility to accommodate the daily 

volume levels, high turning volumes, and the variable volume demand on left turn 

and cross-street movements.  

 

• Performance Measurement 

Key MOE’s include motorist delay, fuel consumption, stops, and travel time. All 

measures were considered and balanced through the optimization process. Each 

measure was reviewed on a network wide level, and no one measure was more 

important than another. When considering the optimization of the corridors as a 

system, it was expected that some intersections may experience MOE increases, 

while the overall system is decreased. 

 

• Flashing Yellow Arrow (FYA) Operation 

Intersections equipped with FYA indications offer the flexibility to control the left 

turn operation (protected, protected/permissive or permissive only) by time of 

day. The appropriate operation by timing plan was determined through 

observation, volume analysis, and the optimization process.  

3.4 Network Signal Optimization Evaluation 
A comprehensive evaluation of the study area intersections was completed to determine 

the best overall network operation, to determine the coordination groups (i.e., locations 

where cycle length changes can occur between adjacent signals), and to assess the 

optimum range of cycle lengths. Key considerations include: 
 

• Pedestrian Intervals: The pedestrian intervals were not specifically 

accommodated for all the intersections in this project. Pedestrian clearance 

intervals do not specifically need to fit within the movement split allocation; 

therefore, were not considered in determining the minimum cycle length or 

network optimization. In most cases, the pedestrian interval timing would 

otherwise require a much longer cycle length than desired. In the instance of a 

pedestrian actuation, the traffic signal will serve the full pedestrian interval, but 

may cause the signal system to lose sync. 

 

• Left Turn Arrows: Left turn arrow phase order sequencing is optimized as a 

lead/lead, lead/lag or lag/lag (for 3-section, t-configuration 5-section or FYA 

indications) to optimize two-way vehicle progression and minimize left turn 

motorist delay. Considerations are made so that left turn phase sequencing avoids 
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the “soft trap” situation that can occur with a lagging protected/permissive green 

arrow (FYA indications). Five-section heads with opposing left turn movements 

are always operated lead/lead. 

 

• Split Allocation: Splits are developed to minimize delay for the intersection. 

Initially the minimum required split time (accounting for lost time, number of 

lanes, traffic demand and other factors) is assigned to non-coordinated phases 

(2n+3 formula) and any extra time given to the coordinated phases. After the 

initial splits are developed, the offsets and phase orders are optimized. Split time 

is then increased on the non-coordinated movements where possible to increase 

flexibility without unduly impacting the mainline progression. 

 

• Offsets: Optimization of the offsets and phase orders was completed manually 

within Synchro to provide the optimum two-way travel time-space diagram for 

progression and corridor drivability. A key goal in the offset optimization was to 

provide as smooth flow as possible on the front end of the platoon, reduce 

potential for platoons to arrive on the yellow change, and minimizing the 

instances of double stops (stopping at two traffic signals in a row). 

 

• Minimum and Optimum Cycle Length: The minimum cycle length (time 

required to service the minimum green and clearance intervals for all phases) at a 

typical 8-phase intersection is between 80 and 90 seconds and can be shorter for 

intersection with less phases or if phases are omitted. The optimum cycle length is 

often much longer than the minimum to provide for intersection flexibility and to 

accommodate the volume demands within the system. General cycle length 

considerations are illustrated in Figure 4. 

 

Figure 4. Minimum and Optimum Cycle Length Considerations 
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A network optimization evaluation was initially completed for the AM, Mid-day and PM 

peak periods. The optimization process involves both a qualitative and quantitative 

evaluation. For each time period, a “screening” analysis that evaluates multiple iterations 

of cycle lengths and phasing sequences was conducted. A combination of factors is 

considered in determining an ideal cycle, including but not limited to delay, stops, 

emissions, fuel, travel time, arterial bandwidth, and qualitative “feel” of progression. 

Time-space diagrams that show too many instances of large queues at the start of the 

green time, or large number of motorists arriving on yellow (or after the yellow change) 

are generally indications of a cycle length that is too short. Conversely, time-space 

diagrams with long periods of time with no platoons indicate a cycle length that is too 

long. The iteration analysis is a subjective assessment of the time-space diagram 

relationship and key performance measures.  

 

In consideration of key project objectives and key traffic patterns, the network 

optimization analysis was broken into four distinct system groups. 
 

TH 169 – Lind St to Webster Ave: 

• This corridor serves as a signalized highway with limited access outside of the 

two signals. There are also Advanced Warning Flashers (AWF) for TH 169 

through motorists, which warn drivers when the mainline lights will change to 

red, helping to keep vehicles at free flow speed when approaching the signals. 

• The area around the signals is industrial, so there is a large amount of heavy 

vehicle traffic along the corridor and turning at the signals.  

• Most motorist are traveling through both signals; therefore, maintaining 

coordination of the mainline through movements allows this corridor to function 

effectively as a trunk highway and only experience minimal mainline delay.  

Belgrade Ave – TH 169 Ramps at Belgrade Ave: 

• This group represents two ramp terminals at a diamond interchange. Belgrade 

Avenue connects the residential areas west of the river to downtown Mankato. 

• Providing a coordinated signal operation strategy between the intersections to 

progress exiting ramp movements, the through movements and mainline left turns 

(lagging sequence) provides most beneficial and efficient diamond interchange 

operation. 

TH 22 North – CSAH 26 to TH 14 South Ramp: 

• Connecting the rural area north of Mankato along TH 22 to the commercial areas 

south of the TH 14 ramps, the areas between CSAH 26 and the ramps are a mix of 

suburban and commercial.  

• The TH 22 North group and South group are separated by two roundabout 

intersections at Adams Street and CR 17. 

• AWFs at TH 22 and CSAH 26 on the mainline transition the southbound traffic 

from the highway to signalized corridor, and vice versa.   
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TH 22 South – Bassett Dr to TH 83: 

• The north end of this corridor is heavily commercial with several large 

department stores and malls.  

• TH 22 and Hoffman lies between Mankato East High School to the east and 

Mankato East Junior High School to the west. The morning inbound rush occurs 

during the AM Peak, a separate plan is not needed, but split accommodations are 

warranted. The afternoon outbound rush occurs in the PM Off-Peak, so plans 

giving additional time to each side of the street are required to prevent excessive 

delays and queues. 

• AWFs at TH 22 and TH 83 intersection transition the northbound traffic from the 

highway to signalized corridor, and vice versa. 

3.5 Optimized Timing Plans 

The network signal optimization evaluation sets the framework for the development of 

each individual coordination timing plan. Development of the optimized timing plans 

include creating weekday and weekend time of day (TOD) timing plans consisting of 

new cycle lengths, intersection splits, and offsets for each group. 
 

3.5.1 Timing Plan Convention 

Based on a review of turning movement count data, field observations of the corridors 

and evaluation of the daily volume levels, a menu of timing plans was devised for each 

group to handle the typical range of traffic patterns experienced. In general, 

approximately six to nine timing plans were developed for each group using the 

following standard pattern numbering convention. The plan numbering conventions are 

denoted in Table 4. 

 

Table 4. Standard Timing Plan Numbering Convention 

 

Pattern Timing Plan

1 FREE

2 AM OFF

3 AM PEAK

4 MID LOW

5 MID PEAK

6 PM OFF

7 PM PEAK

8 EVENING

9 PM LOW

--

16 PM OFF - WB SCHOOL EXIT

26 PM OFF - EB SCHOOL EXIT
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3.5.2 Timing Plans and Cycle Lengths 

Selecting the appropriate array of cycle lengths was based on the varying traffic volume 

demands over the course of a day for each group, the network optimization analysis 

considerations noted previously, and on the following key strategies: 

 

• Long enough to accommodate the mainline traffic volume demand. 

• Flexibility to provide added green time to high volume left turn or cross-street 

traffic movements. 

• Best optimizes two-way vehicle progression, given the existing signal 

spacing, signal phasing, vehicle speeds and traffic volume relationship. 

• Ability to allow half cycle operation (i.e., even cycles) at low phase or low 

volume intersections. 

• Provide cycle length changes no greater than 20-30 seconds to help with faster 

plan transition. 

 

Figure 5 summarizes the signal zone groups, timing plans, and cycle lengths. It should be 

noted that any group or pattern with matching cycle lengths will operate in coordination 

together. The timing plan summary, which documents cycle lengths, split times, offsets, 

and recall data by intersection is provided in Appendix B. 

3.5.3 Time of Day Schedules 

Time of day (TOD) schedules were developed for each signal group based on the 24-hour 

turn movement counts collected along the corridors. The detailed TOD schedule, 

including weekends and holidays for each group is provided for reference in Appendix B. 

To help illustrate the relationship between the optimized cycle lengths and traffic 

volumes along the corridor, color coded graphs illustrating the typical weekday TOD 

schedule for each zone was completed, as shown in Figure 5.  
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Mankato TH 169 and TH 22 Signal Optimization Project Figure 5. Final Timing Plans, Time of Day Schedule, and System Characteristics
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3.5.4 Holiday Schedules 

Table 5 shows the standard day schedule and day plan convention used by MnDOT District 

7. Holidays may affect the traffic patterns and traffic volumes in the study area differently. 

Therefore, it is important to select the appropriate day plan to be active as it may uniquely 

apply for each group, corridor or intersection. The specific controller day plan, holiday, and 

group assignment for the various index networks is shown in Table 6. 
 

Table 5. Day Plan Convention 

 

 

Table 6. Holiday Day Plan Assignment  

 
  

Day Plan 

Schedule
Event Description

1 Weekday - Monday to Friday

2 Weekend - Saturday to Sunday

Schedule Holiday
Day Plan

(DP)
Month Day Date

Applicable 

Network Group

Schedule 1 Weekday (Mon-Fri) DP 1 all Mon-Fri all All

Schedule 2 Weekend (Sat-Sun) DP 2 all Sat/Sun all All

Schedule 5 New Year's Day on Sunday DP 2 January Mon 2 All

Schedule 6 New Year's Day DP 2 January Mon-Fri 1 All

Schedule 7 Memorial Day DP 2 May Mon 25,26,27,28,29,30,31 All

Schedule 8 4th of July on Saturday DP 2 July Fri 3 All

Schedule 9 4th of July DP 2 July Mon-Fri 4 All

Schedule 10 4th of July on Sunday DP 2 July Mon 5 All

Schedule 11 Labor Day DP 2 September Mon 1,2,3,4,5,6,7 All

Schedule 12 Thanksgiving Day DP 2 November Thursday 22,23,24,25,26,27,28 All

Schedule 13 Black Friday DP 2 November Friday 23,24,25,26,27,28,29 All

Schedule 14 Christmas Day on Saturday DP 2 December Friday 24 All

Schedule 15 Christmas Day DP 2 December Sun-Sat 25 All

Schedule 16 Christmas Day on Sunday DP 2 December Mon 26 All

Schedule 17 New Year's Day on Saturday DP 2 December Fri 31 All
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3.5.5 Free vs. Coordinated Operation 

Due to the high variability of free operation, it is favorable to operate the coordinated 

timing plans along a signalized arterial for as long as possible. This reduces the number 

potential stops along a corridor. Theoretically, a vehicle could stop at every signal if the 

whole corridor is operating free. Determination of when to run free over coordination lies 

with a combination of volume analysis and observation of conditions. A general rule of 

thumb for the initial TOD schedule is to operate coordination when there are 

approximately 200-400 vehicle per hour on the mainline. Psychologically, motorists tend 

not to notice the cycle length or be bothered by stopped delay if there are vehicles being 

served by the mainline phases. However, once there are long gaps between mainline 

traffic, the likelihood of a citizen complaint increases. This psychological observation 

often serves as the threshold for running coordination vs free. When there is noticeable 

mainline traffic flow it is beneficial to run in coordination, and when traffic is light such 

that there are frequent cycles with little or no vehicle platoons, it is beneficial to run free 

operation. Free mode operation is case by case for each corridor and final determination 

of TOD observed in the field. 

3.5.6 Advanced Warning Flashers 

As part of the implementation process, all Advance Warning Flasher (AWF) intersection  

sequences were modified to include Phases 1, 2, and 9 in order on Ring 1 and Phases 5, 6,  

and 11 in order on Ring 2. Associated overlaps were also configured to allow leading and  

lagging operation of left turn arrows, and concurrent display of green and the onset of  

yellow intervals for adjacent signal heads. 

3.5.7 Volume to Cycle Comparison 

Figure 6 qualitatively illustrates the relationship between the cycle length and traffic 

volumes at strategic locations on the east, west, and south parts of the study area. Ideally, 

the cycle lengths and associated timing plans will match with the change in traffic 

volume and various traffic volume levels that occur throughout the day. Generally, this is 

the case to provide the time of day transition points for the correct cycle lengths at the 

appropriate volume level.  
 

  



MnDOT District 7 – TH 169 and TH 22 Signal Optimization Project 

Mankato, MN  June 11, 2020 

 

     

Alliant No. 119-0152.0  24         
  

 

 

Figure 6. Optimized Cycle vs Volume Profile Diagram 
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Figure 6. Optimized Cycle vs Volume Profile Diagram (Cont.) 
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3.6 Flashing Yellow Arrow Operation 
The project network has eight intersections with one or more approaches having flashing 

yellow arrow (FYA) indications in operation. As part of the signal optimization and 

coordination plan development, decisions were made regarding the type of left turn phasing 

used throughout the day (protected vs. protected/permissive vs. permissive only). 

Considerations include left turn versus opposing though movement volume (cross-product), 

left turn sight lines, opposing left turn movement traffic volume (i.e., probability of 

sightline being blocked), left turn lane offsets, mainline vehicle progression, intersection 

efficiency, engineering judgement, and community expectations. Based on this analysis and 

discussion with MnDOT District 7, the operation strategy was determined for each 

intersection and timing plan. Intersections with FYA indications and a summary of the 

operation for each timing plan are shown in Figure 5. A summary of the FYA assessment 

and detailed schedule for left turn arrow operation by time of day for each intersection is 

included in Appendix C. The FYA operation was field validated during the implementation 

and revisions made as appropriate. 

 

3.7 Signal Timing Implementation and Fine-Tuning 
MnDOT planned for the installation of Cell Modem communication and associated 

network hardware to provide integration with their Advanced Traffic Management System 

(ATMS) MaxView. Associated with the MaxView integration is the upgrading of ASC2 

controllers to ASC3/Cobalt controllers. All ASC2 project signals received controller 

upgrades and communication to non-interconnected signals was made through cell modem 

connection. The controller upgrades and MaxView integration occurred prior to 

implementation; therefore, the optimized timing plans were implemented on the updated 

traffic signal system. 

 

The optimized timing plans were implemented December 10-12, 2019. The implementation 

process included the programming of the databases for download into the local controllers. 

Each timing plan was then field validated to verify correct intersection operation and that 

the intended splits, offsets, and phase orders were occurring. After the timing plans were 

determined to be operating correctly, specific field observations were made over the course 

of a couple days (each timing plan) to fine-tune splits, offsets, left turn operation and the 

TOD schedule to the observed traffic conditions.  
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3.8 Performance Measurement 
The following section presents the traffic operation analysis results for the optimized signal 

coordination plans.  

3.8.1 Timing Plan Network Analysis 

A network operational analysis using Synchro was performed for the optimized timing 

plans and compared against the equivalent existing condition timing plan. The performance 

metrics used for this analysis are total delay (hours), vehicle stops, and fuel consumption 

(gallons). Figures 7 and Figure 8 summarize the expected delay, vehicle stops and fuel 

consumption improvement by timing plan and weekday day plan (total network), 

respectively. 

 

 

 

Figure 7. Total Network MOE Comparison by Timing Plan  
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Figure 8. Total Network MOE Comparison by Timing Plan (Cont.) 

 

3.8.2 Total Daily Network Analysis 

The optimized total network performance was aggregated for the AM peak period, Mid-

day peak period, PM peak period, and the remaining off-peak periods. Key MOE’s 

include overall delay (hours), vehicle stops, fuel consumption, and air quality emissions 

(CO, NOx, and VOC). Table 7 compares the network performance measures for the 

optimized coordination plans, and Figure 8 summarizes the total aggregated daily 

performance for the key metrics.  

 

Table 7. Optimized Timing Plans Network Performance Summary 

 

AM Peak
Mid-Day 

Peak
PM Peak

Off Peak 

Hours
AM Peak

Mid-Day 

Peak
PM Peak

Off Peak 

Hours
AM Peak

Mid-Day 

Peak
PM Peak

Off Peak 

Hours

Stops 

(no. of veh)
13,386 33,937 30,416 60,346 13,900 33,354 28,332 56,162 -3.8% 1.7% 6.9% 6.9%

Delay

(hr)
181 386 417 528 141 308 322 431 21.7% 20.2% 22.8% 18.4%

Fuel Consumption 

(gal)
639 1,518 1,414 2,860 616 1,465 1,310 2,740 3.6% 3.5% 7.4% 4.2%

Emission (CO)

(kg)
45 106 99 200 43 102 92 192 3.6% 3.5% 7.4% 4.2%

Emission (NOx)

(kg)
9 21 19 39 8 20 18 37 3.6% 3.5% 7.4% 4.2%

Emission (VOC)

(kg)
10 25 23 46 10 24 21 44 3.6% 3.5% 7.4% 4.2%

AM PEAK (0630-0800)

MID-DAY PEAK (1100-1445)

PM PEAK (1515-1745)

OFF PERIODS (Remaining Hours)

Percent Reduction
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Figure 9. Total System Network Comparisons 

 

3.8.3 Intersection Level of Service 

The approach and overall intersection level of service analysis for the AM, Mid-day and 

PM peak periods are documented in Table 8.  
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Table 8. Intersection Level of Service – Optimized Timing Plans 

 
 

AM Peak Hour Mid-day Peak Hour PM Peak Hour

EB

Delay

(s/v)

WB

Delay

(s/v)

NB

Delay

(s/v)

SB

Delay

(s/v)

Int.

Delay

(s/v)

LOS

Exist

Delay

(s/v)

EB

Delay

(s/v)

WB

Delay

(s/v)

NB

Delay

(s/v)

SB

Delay

(s/v)

Int.

Delay

(s/v)

LOS

Exist

Delay

(s/v)

EB

Delay

(s/v)

WB

Delay

(s/v)

NB

Delay

(s/v)

SB

Delay

(s/v)

Int.

Delay

(s/v)

LOS

Exist

Delay

(s/v)

101 TH 169 NB Ramp & Belgrade Ave 1.0 5.0 2.0 0.0 3.0 A 4.0 0.0 5.0 3.0 0.0 3.0 A 4.0 1.0 6.0 2.0 0.0 4.0 A 4.0

102 TH 169 SB Ramp & Belgrade Ave 20.0 9.0 0.0 32.0 18.0 B 19.0 17.0 7.0 0.0 27.0 14.0 B 14.0 24.0 8.0 0.0 37.0 16.0 B 18.0

103 TH 169 & Webster Ave 47.0 19.0 19.0 16.0 22.0 C 45.0 36.0 22.0 15.0 12.0 17.0 B 30.0 52.0 41.0 22.0 18.0 26.0 C 73.0

104 TH 169 & Lind St 50.0 25.0 13.0 15.0 16.0 B 19.0 31.0 21.0 12.0 15.0 16.0 B 20.0 48.0 31.0 13.0 14.0 16.0 B 19.0

201 TH 22 & CSAH 26 10.0 31.0 10.0 26.0 20.0 B 29.0 14.0 29.0 12.0 21.0 16.0 B 21.0 30.0 36.0 12.0 23.0 21.0 C 23.0

202 TH 22 & Victory Dr 25.0 32.0 18.0 11.0 19.0 B 11.0 24.0 30.0 21.0 17.0 23.0 C 34.0 30.0 38.0 26.0 26.0 30.0 C 41.0

203 TH 22 & TH 14 WB Ramp 0.0 30.0 7.0 8.0 10.0 A 7.0 0.0 39.0 12.0 9.0 14.0 B 17.0 0.0 52.0 20.0 10.0 20.0 B 23.0

204 TH 22 & TH 14 EB Ramp 23.0 0.0 14.0 10.0 16.0 B 15.0 14.0 0.0 10.0 5.0 9.0 A 20.0 11.0 0.0 11.0 5.0 8.0 A 29.0

205 TH 22 & Bassett Dr 41.0 31.0 6.0 18.0 16.0 B 7.0 34.0 30.0 23.0 28.0 28.0 C 31.0 34.0 40.0 12.0 40.0 32.0 C 32.0

206 TH 22 & Hoffman Rd 44.0 34.0 21.0 27.0 30.0 C 53.0 33.0 24.0 24.0 12.0 20.0 B 22.0 43.0 34.0 36.0 6.0 23.0 C 26.0

207 TH 22 & TH 83 36.0 55.0 42.0 18.0 38.0 D 28.0 31.0 36.0 25.0 10.0 21.0 C 22.0 34.0 41.0 36.0 19.0 28.0 C 29.0

Node Intersection
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4.0 Project Benefit Analysis 

The purpose of this section is to document the benefit of the Signal Optimization project. 

A benefit/cost analysis was completed to evaluate the overall cost-effectiveness of the 

optimized signal timing plans through the evaluation of key performance measures. 

 

4.1 Benefit/Cost Analysis 
A cost benefit analysis was completed to establish the annual economic savings incurred 

as a result of the Signal Optimization project. Typical measures of effectiveness (MOE) 

used in estimating the benefit of signal optimization projects include approach vehicle 

delay, vehicle stops, fuel consumption, and air quality emissions (CO, NOx, and VOC). 

The following tables represent the benefit-cost comparison for the project as a whole. 

Detailed tables for each of the individual groups can be found in Appendix D.  

  

4.1.1 Traffic Volume Cases 

In order to compute the daily “existing” and “optimized” MOE’s for the Signal 

Optimization project, general traffic volume cases were developed (discussed in Section 

2.1.4). Because the time of day schedules between the existing conditions and the 

implemented optimized conditions differ, a matrix of Synchro files was developed for 

each combination of timing plan/volume case and evaluated over the network to develop 

hourly traffic volumes for every hour of the day. Each volume case is assigned and 

assumed to be applicable for a certain number of hours of the day as previously discussed 

in Section 2.1.4. Each volume case was developed specifically for the corridor. In order 

to make an accurate comparison, the traffic volumes used in the “existing” condition (and 

number of hours) has to equal the volumes used in the “optimized” condition (and 

number of hours) analysis. The benefit/cost analysis includes the daily volume cases for a 

Monday to Friday. 

4.1.2 Corridor Groupings 

Because each corridor group was modeled separately and ran different time-of-day action 

plans, each group received its own benefit/cost analysis according to its unique 

conditions. When compiling all the benefit/cost data to be presented for the whole 

project, the corridors MOE data was summed based on the traffic volume cases. Even 

though some corridors may have seen different volume cases run longer or shorter than 

others, this gives an accurate representation of how the cumulative system improved 

based during the volume range seen across the whole system. The benefit cost reports for 

each of the four groups can be found in Appendix D. 

4.1.3 Project Benefit 

The project benefit measures of effectiveness are measured through the reduction in 

mainline and cross-street delay (total intersection delay-hour), reduction in vehicle stops, 

reduction in fuel consumption, and reduction of air quality emissions. To determine the 

annual economic benefit of the Signal Optimization project, the daily estimated 



MnDOT District 7 – TH 169 and TH 22 Signal Optimization Project 

Mankato, MN  June 11, 2020 

 

     

Alliant No. 119-0152.0  32         
  

reductions (or increases) in MOE’s are calculated and are then multiplied by the unit 

benefit. 

Net Average Daily MOE  

The daily savings for each MOE was determined by multiplying the number of hours 

each optimized timing plan is in effect and comparing against the corresponding existing 

timing plan and traffic volume conditions. It should be noted that 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. Table 9 illustrates the overall daily and annual 

“existing” and “optimized” network performance comparison and percent improvement 

the corridor and documents the net reduction in vehicle delay, vehicle stops, and fuel 

consumption for the total system. Performance metrics for each group can be found in 

Appendix D. A positive value shown in Table 9 is a benefit (i.e., reduction) and a 

negative value shown is an impact (i.e., increase).  

 

Table 9. Measures of Effectiveness – Daily Network Performance Comparison 

 
  

Aggregate 

Timing Plans

Stops 

(no. of veh)

Delay

(veh-hr)

(Cross Street)

Delay 

(veh-hr)

(Mainline)

Fuel 

Consumption 

(gal)

Emissions

CO

(kg)

Emissions

NOx

(kg)

Emissions

VOC

(kg)

AM PEAK (0630-0800) -513.75 22.77 16.48 22.75 1.59 0.31 0.37

MID-DAY PEAK (1100-1445) 583.25 20.27 59.16 53.25 3.72 0.72 0.86

PM PEAK (1515-1745) 2083.50 31.99 62.74 104.25 7.29 1.42 1.69

OFF PERIODS (Remaining Hours) 4183.75 16.69 80.89 119.75 8.37 1.63 1.94

Total System 6,336.75 91.72 219.27 300.00 20.97 4.08 4.86

MOE - Net Reduction from Existing to Optimized Conditions
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Unit Benefit 
Table 10 provides a summary of unit dollar values for each measure of effectiveness. The 

unit values are based on standard economic variables established by the MnDOT Office 

of Investment for Transportation projects and Federal Highway Administration (FHWA). 

Table 10. Unit Benefit 

 
 

Annual Economic Benefit 

The net annual economic benefit is based upon 251 Mondays to Thursdays. Applying the 

number of days and the unit savings to each computed daily MOE, the annual net benefit 

(or economic savings) can be computed. Table 11 documents the overall annual net 

benefit estimated because of the Signal Optimization project. A breakdown for each 

group separately can be found in Appendix D. Based on the results, the total estimated 

annual benefit is estimated at approximately $2.0 million. 

 

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. For this Signal Optimization project, there is not 

a capital or future cost. The only cost is an “operations” cost and includes the labor 

required to develop and implement the new signal timing plans. The estimated project 

cost was $44,998 and includes consulting fees.   

 

Motorist User Costs

MOE Unit Price

Value of Time - Truck1 $32.00

Value of Time - Auto1 $20.30

Vehicle Stop2 $0.066

Fuel Cost3
$2.49

1 Mn/DOT Office of Investment Management Benefit-Cost Analysis 

  for Transportation Projects, Appendix A, Table A.1, SFY2020

  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)
3 US Department of Energy, Energy Information Administration,

   Average Fuel Prices 12/10/18 to 12/9/19

Air Pollutant Damage Costs and Adjustment Factors Used in HERS

Damage Costs 

($/ton)

Urban 

Adjustment 

Factor

Carbon Monoxide (CO) 125 1

Volatile Organic Compounds (VOC) 3437.5 1.5

Nitrogen Oxides (NOx) 4531.25 1.5

HERS-ST 2.0 (Highway Economic Requirements System – State Version) Technical Reports, U.S. Department of

Transportation/Federal Highway Administration, 2002.

Table E5 - "Air Pollution Damage Costs and Adjustment Factors Used in HERS."

Costs converted from Year 2000 to Year 2018 by Consumer Price Index of 1.25.

Pollutant
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Table 11. Measures of Effectiveness – Net Average Daily MOE Reductions 

 
 

4.1.4 Project Benefit/Cost Ratio 

The benefit/cost ratio is computed based on the comparison between the annual net 

benefit and total project cost. Table 12 documents the estimated benefit/cost ratio for 

each corridor and the total project.  

 

As shown, the Signal Optimization project resulted in a benefit/cost ratio of 

approximately 45:1, considering only one year of benefit. Signal timing plans are 

typically used for three to five years; therefore, assuming $500 per year per intersection 

timing plan maintenance cost, the estimated three-year benefit/cost ratio is 100:1. 

 

Table 12. Project Benefit to Cost Ratio 

 

  

Aggregate 

Timing Plans

Value of Time 

Benefit

($)

(Cross Street)

Value of Time 

Benefit

($)

(Mainline)

Stops Reduction 

Benefit

($)

Fuel Reduction 

Benefit

($)

Emission 

Reduction 

Benefit

($)

Total Benefit

($)

AM PEAK (0630-0800) $126,603 $92,443 -$8,734 $14,219 $1,055 $225,585

MID-DAY PEAK (1100-1445) $112,784 $333,211 $9,320 $33,281 $2,469 $491,064

PM PEAK (1515-1745) $177,008 $349,030 $34,299 $65,155 $4,833 $630,326

OFF PERIODS (Remaining Hours) $92,335 $455,697 $68,973 $74,843 $5,552 $697,400

Total System $508,731 $1,230,381 $103,858 $187,497 $13,908 $2,044,375

To
ta

l P
ro

je
ct

 S
ig

n
al

s

Number of 

Intersections

Cost

($)

Benefit 

($)

Benefit-Cost 

Ratio

Total Project - 1 Year Benefit 11 $44,998 $2,044,375 45

Total Project - 3 Year Benefit 11 $61,498 $6,133,125 100

Segment
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4.3 Key Project Highlights 
The project benefit analysis estimates the Signal Optimization project resulted in a 45:1 

benefit/cost ratio and an estimated annual economic savings of $2.0 million. Several 

factors contribute to the project benefit: 

 

Goal 1: Update Pedestrian and Signal Controller Timing Parameters 

• Optimized yellow, all red and pedestrian clearance intervals (YARP) were 

developed and implemented in accordance with the MnMUTCD and MnDOT 

District 7 standards. 

 

Goal 2: Perform network evaluation 

• A comprehensive network signal optimization analysis was conducted, four 

groups were identified, and coordination plan/time of day plan strategies were 

implemented to best operate the overall system as a network. 

• A range of off-peak period cycle lengths were identified to best fit with the 

corridor progression and daily traffic volume levels, while minimizing 

motorist delay. 

 

Goal 3: Improve intersection traffic signal efficiency. 

• The overall network intersection delay, fuel consumed, and total stops were 

reduced by 21 percent, 5 percent, and 5 percent, respectively.  

• School specific exit timing plans were implemented to increase efficiency of 

intersections during short period traffic surges. 

• Twice per cycle left turn sequencing and associated overlaps were 

implemented at AWF intersections to improve efficiency and safety of the 

intersections through lead/lag left turn operation. 

• Flexible left turn and cross-street splits were developed to accommodate 

variable traffic demand of commercial retail heavy areas. 

 

Goal 4: Determine FYA operation by time of day. 

• The FYA operation was reviewed at eight study intersections and a daily 

schedule for left turn operation was developed for eight locations. 

• The left turn operation was optimized to balance reduction in motorist delay, 

while maintaining a conservative approach to intersection safety. 

 

Goal 5: Identify potential low-cost operation and safety improvement measures 

• A schedule of intersection geometric, signing and lane configuration 

improvements has been developed (Section 5.0). 

• A FYA retrofit assessment was completed to help prioritize potential future 

installations. 
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5.0 Potential Improvement Measures 

As part of the Signal Optimization process, a review of the operations at each of the 11 

intersections was completed to determine whether any improvements beyond signal 

timing changes could be made that further enhance the safety/or efficiency of the 

intersections. Recommendations are low cost signal operation or geometric modifications 

based upon field observations and the network optimization analysis.  

 

5.1 Recommended Future Improvements 
Table 13 documents a few potential future improvement measures, which range from 

signal operation efficiency measures to moderate geometric revisions. The improvement 

measures identified do not include major infrastructure investment. Flashing yellow 

arrow (FYA) improvements are also included in Table 13 and will be discussed in the 

following section. 

5.2 Flashing Yellow Arrow Assessment 
Flashing yellow arrow (FYA) traffic signals feature a flashing yellow arrow along with 

the standard red, yellow and green indications. The operation is similar to a standard 

permissive left turn on green ball. However, FYA offers several operational and safety 

benefits: 

 

• Studies have shown that FYA results in fewer motorist mistakes. The FYA has 

been found to be more understandable by the motoring public than the traditional 

left turn on green ball. 

• Reduces motorist delay by providing the flexibility to change left turn phasing 

operation by time of day (i.e. protected only, protected/permissive or permissive 

only). A left turn movement may operate as protected only during the peak hours 

but could operate as permissive left turn during low traffic volume time periods, 

saving considerable delay. 

• Provides opportunity to implement protected only phasing upon pedestrian 

actuation to improve safety of pedestrians within the crosswalk. 

 

Each intersection was evaluated for its suitability for FYA retrofit implementation and 

given a priority ranking of High, Medium or Low. Factors used in determining the 

priority of each intersection included the following: 

 

• Existing signal phasing. Intersections with existing protected only have the most 

potential benefit to be gained from FYA retrofit. While protected only phasing 

may still be needed during peak periods, protected-permissive or permissive only 

phasing can often be used during off peak times. 

• Sight distance. Intersections with good sight distance for left turn movements are 

better candidates for FYA retrofits. Skewed intersections, intersections with 

vertical or horizontal curvature on the approach, and intersections with other non-

standard geometry warrant an in-depth review of sight distance before adding 

FYA.  
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• Need for Lead/Lag phasing. One strategy that FYA indications make possible is  

the use of lead/lag protected/permissive left turn phasing. This type of operation  

can be used to improve two-way progression while minimizing delay for left turn  

movements. Intersections with 5-section protected-permissive left turn indications 

may benefit from conversion to FYA depending on a number of factors including 

traffic volumes and spacing from adjacent intersections.  

• Number of turn lanes. Intersections with dual turn lanes on one or more legs 

have traditionally been operated with protected only phasing by MnDOT. 

Protected-permissive or permissive only phasing can be used for such situations, 

but deeper consideration of other factors including traffic volumes and available 

sight distance is warranted. 

• Number of opposing through lanes. Similar to the number of turn lanes, 

approaches having three or more opposing through lanes have been traditionally 

operated with protected only phasing. Protected-permissive or permissive only 

operation is possible for these cases but warrants a deeper consideration of other 

factors including traffic volumes and sight distance. 

 

The FYA evaluation noted that all remaining non-FYA intersections are potential 

candidates for implementation of flashing yellow arrow indications; however, are not 

classified as high priority. In deciding the order in which to implement FYA at these 

intersections, consideration should be given to whether signal controller or other 

equipment upgrades would be required, whether mast arm extensions would be needed, 

and whether wiring or conduit upgrades would be required to complete a flashing yellow 

arrow retrofit project. 
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Table 13. Recommendations for Future Intersection Improvements 

 

Intersection
Operating 

Agency

Potential Geometric 

Improvements

Lane Use/

Pavement Marking or 

Signing 

Improvements

Signal Phasing or Signal Operation Improvements
Flashing Yellow Arrow Operation Priority

(Determine Left Turn Operation by TOD)

TH 169 NB Ramp & Belgrade Ave MnDOT

-Review NB right turn lane detector assignments and delay call 

setting

-Review for potential inter-group coordination with Belgrade 

Avenue/2nd Street (City of Mankato)

--

TH 169 SB Ramp & Belgrade Ave MnDOT
-Review SB right turn lane detector assignments and delay call 

setting
--

TH 169 & Webster Ave MnDOT

-See FYA Notes

-Review EB/WB right turn lane detector assignments and delay 

call setting

Medium 

(High speed approaches with wide median and negative left turn lane offset. 

Good sight lines and lower left turn volumes may provide opportunity for FYA 

operation during overnight and low volume off peak periods)

TH 169 & Lind St MnDOT

-See FYA Notes

-Review EB/WB right turn lane detector assignments and delay 

call setting

Medium 

(High speed approaches with wide median and negative left turn lane offset. 

Good sight lines and lower left turn volumes may provide opportunity for FYA 

operation during overnight and low volume off peak periods). Providing an 

eastbound leading left prot/perm during AM/PM peak hours may improve 

efficiency

TH 22 & CSAH 26 MnDOT

-See FYA notes

-Review EB/WB right turn lane detector assignments and delay 

call setting

Mainline/Cross-Street - Medium 

(High speed approaches with wide median and negative left turn lane offset. 

Good sight lines and lower left turn volumes may provide opportunity for FYA 

operation during overnight and low volume off peak periods). 

TH 22 & Victory Dr MnDOT

-Review EB/WB right turn lane detector assignments and delay 

call setting

-Review for potential cross-coordination with Victory Drive/St. 

Andrews Drive and signals to the west

--

TH 22 & TH 14 WB Ramp MnDOT
-Review WB right turn lane detector assignments and delay call 

setting
--

TH 22 & TH 14 EB Ramp MnDOT
-Review EB right turn lane detector assignments and delay call 

setting
--

TH 22 & Bassett Dr MnDOT

-Review EB/WB right turn lane detector assignments and delay 

call setting

-Consider summer TOD schedule adustment (no school) to 

operate Plan 3 for shorter duration or not at all.

--

TH 22 & Hoffman Rd MnDOT

-Review EB/WB right turn lane detector assignments and delay 

call setting

-Consider summer TOD schedule adustment (no school) to 

operate Plan 3 for shorter duration or not at all.

-Review both school arrival/dismissal schedules every August 

and adjust TOD schedule accordingly.

Mainline - Medium

Cross-Street - NA

(High speed approaches with wide median and negative left turn lane offset. 

Good sight lines and lower left turn volumes may provide opportunity for FYA 

operation during overnight and low volume off peak periods)

TH 22 & TH 83 MnDOT

-See FYA notes

-Review EB/WB right turn lane detector assignments and delay 

call setting

-Consider summer TOD schedule adustment (no school) to 

operate Plan 3 for shorter duration or not at all.

Mainline - Medium

Cross-Street - NA

(High speed approaches with wide median and negative left turn lane offset. 

Good sight lines and lower left turn volumes may provide opportunity for FYA 

operation during overnight and low volume off peak periods)
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Appendix A:  
Yellow, All Red and Pedestrian Intervals (YARP) 

 
  



District 7 Traffic Section 

2151 Bassett Drive 

Mankato, MN 56001-6888 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

- Belgrade Ave - - Belgrade Ave Belgrade Ave - NB TH 169

- EB - - EBL WB - NB

- - - - FYA - - -

- 15 - - 7 15 - 7

- 7 - - - 7 - 7

- 5 - - - 5 - 24

- 2.8 - - 2.5 2.8 - 2.5

- 60 - - 30 60 - 45

- 3.3 - - 2.9 3.3 - 3.6

- 1.6 - - 2.5 1.6 - 2.4

- - - - - - - -

NB TH 169 Ramp / Belgrade Ave

Traffic Signal Timing

Notes:

     1. Steady Don't Walk shall be Yellow Change + Red Clearance, which must be at least 3 seconds.

Max Green

Yellow Change

Red Clearance

AWF

Phase

Roadway

Direction

Left Turn Type

Min Green

Ped Walk

Ped Clearance

Veh Extension



Intersection

Phase φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

Roadway - Belgrade Ave - - Belgrade Ave Belgrade Ave - NB TH 169

Direction - EB - - EBL WB - NB

Left Turn Type - - - - FYA - - -

Speed (MPH) - 30 - - 25 30 - 35

Entering Grade (%) - 0 - - 0 0 - 0

Width of Intersection - 50 - - 70 40 - 100

Distance to Back Detector (ft) - 120 - - 0 120 - 0

NB TH 169 Ramp / Belgrade Ave



District 7 Traffic Section 

2151 Bassett Drive 

Mankato, MN 56001-6888 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

Belgrade Ave Belgrade Ave - SB TH 169 - Belgrade Ave - -

WBL EB - SB - WB - -

FYA - - - - - - -

7 15 - 7 - 15 - -

- 7 - 7 - 7 - -

- 5 - 21 - 8 - -

2.5 2.8 - 2.5 - 2.8 - -

30 60 - 45 - 60 - -

2.9 3.3 - 3.6 - 3.3 - -

2.5 1.6 - 2.4 - 1.6 - -

- - - - - - - -

SB TH 169 Ramp / Belgrade Ave

Traffic Signal Timing

Notes:

     1. Steady Don't Walk shall be Yellow Change + Red Clearance, which must be at least 3 seconds.

Max Green

Yellow Change

Red Clearance

AWF

Phase

Roadway

Direction

Left Turn Type

Min Green

Ped Walk

Ped Clearance

Veh Extension



Intersection

Phase φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

Roadway Belgrade Ave Belgrade Ave - SB TH 169 - Belgrade Ave - -

Direction WBL EB - SB - WB - -

Left Turn Type FYA - - - - - - -

Speed (MPH) 25 30 - 35 - 30 - -

Entering Grade (%) 0 0 - 0 - 0 - -

Width of Intersection 70 50 - 100 - 45 - -

Distance to Back Detector (ft) 0 120 - 0 - 120 - -

SB TH 169 Ramp / Belgrade Ave



District 7 Traffic Section 

2151 Bassett Drive 

Mankato, MN 56001-6888 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

TH 169 TH 169 - Webster Ave TH 169 TH 169 - Webster Ave

SBL NB - EB NBL SB - WB

3-section - - - 3-section - - -

7 15 - 7 7 15 - 7

- 7 - 7 - 7 - -

- 23 - 39 - 28 - -

2.5 8.2 - 3.5 2.5 8.2 - 2.5

30 90 - 40 30 90 - 40

3.3 4.7 - 3.3 3.3 4.7 - 3.3

3.1 1.5 - 3.2 3 1.5 - 3.2

- 8.1 - - - 8.1 - -

Phase

Roadway

Direction

Left Turn Type

Min Green

Ped Walk

Ped Clearance

Veh Extension

     3. Phase 4 veh extension increased to 3.5 for grade and high truck volume

TH 169 / Webster Ave

Traffic Signal Timing

Notes:

     1. Steady Don't Walk shall be Yellow Change + Red Clearance, which must be at least 3 seconds.

     2. For Phase 2 and 6, ACT B4 = 10, SEC/ACT = 1.5, MAX INT = 30

Max Green

Yellow Change

Red Clearance

AWF



Intersection

Phase φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

Roadway TH 169 TH 169 - Webster Ave TH 169 TH 169 - Webster Ave

Direction SBL NB - EB NBL SB - WB

Left Turn Type 3-section - - - 3-section - - -

Speed (MPH) 30 50 - 30 30 50 - 30

Entering Grade (%) 0 0 - 0 0 0 - 0

Width of Intersection 115 85 - 120 110 80 - 120

Distance to Back Detector (ft) 0 600 - 0 0 600 - 0

TH 169 / Webster Ave



District 7 Traffic Section 

2151 Bassett Drive 

Mankato, MN 56001-6888 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

TH 169 TH 169 - Lind St TH 169 TH 169 - Lind St

SBL NB - WB NBL SB - EB

3-section - - - 3-section - - -

7 15 - 7 7 15 - 7

- - - 7 - - - -

- - - 43 - - - -

2.5 5.5 - 2.8 2.5 5.5 - 2.8

30 90 - 40 30 90 - 40

3.3 4.7 - 3.3 3.3 4.7 - 3.3

3.1 1.4 - 3.3 3 1.4 - 3.3

- 9.4 - - - 8.4 - -

Phase

Roadway

Direction

Left Turn Type

Min Green

Ped Walk

Ped Clearance

Veh Extension

TH 169 / Lind St

Traffic Signal Timing

Notes:

     1. Steady Don't Walk shall be Yellow Change + Red Clearance, which must be at least 3 seconds.

     2. For Phase 2 and 6, ACT B4 = 10, SEC/ACT = 1.5, MAX INT = 30

Max Green

Yellow Change

Red Clearance

AWF



Intersection

Phase φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

Roadway TH 169 TH 169 - Lind St TH 169 TH 169 - Lind St

Direction SBL NB - WB NBL SB - EB

Left Turn Type 3-section - - - 3-section - - -

Speed (MPH) 30 50 - 30 30 50 - 30

Entering Grade (%) 0 0 - 0 0 0 - 0

Width of Intersection 115 80 - 125 110 80 - 120

Distance to Back Detector (ft) 0 400 - 120 0 400 - 120

TH 169 / Lind St



District 7 Traffic Section 

2151 Bassett Drive 

Mankato, MN 56001-6888 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

TH 22 TH 22 CSAH 26 CSAH 26 TH 22 TH 22 CSAH 26 CSAH 26

SBL NB WBL EB NBL SB EBL WB

3-section - 5-section - 3-section - 5-section -

7 15 5 7 7 15 5 7

- - - 7 - - - -

- - - 45 - - - -

2.5 5 2.5 4.3 2.5 5 2.5 4.3

40 70 15 30 40 70 15 30

3.3 5.1 3.3 4 3.3 5.1 3.3 4

2.8 1.2 3 2.9 2.7 1.2 3.2 2.9

- 7.2 - - - 7.2 - -

Phase

Roadway

Direction

Left Turn Type

Min Green

Ped Walk

Ped Clearance

Veh Extension

TH 22 / CSAH 26

Traffic Signal Timing

Notes:

     1. Steady Don't Walk shall be Yellow Change + Red Clearance, which must be at least 3 seconds.

     2. For Phase 2 and 6, ACT B4 = 10, SEC/ACT = 1.5, MAX INT = 30

Max Green

Yellow Change

Red Clearance

AWF



Intersection

Phase φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

Roadway TH 22 TH 22 CSAH 26 CSAH 26 TH 22 TH 22 CSAH 26 CSAH 26

Direction SBL NB WBL EB NBL SB EBL WB

Left Turn Type 3-section - 5-section - 3-section - 5-section -

Speed (MPH) 30 55 30 40 30 55 30 40

Entering Grade (%) 0 0 0 0 0 0 0 0

Width of Intersection 100 75 110 150 95 70 120 140

Distance to Back Detector (ft) 0 400 0 250 0 400 0 250

TH 22 / CSAH 26



District 7 Traffic Section 

2151 Bassett Drive 

Mankato, MN 56001-6888 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

TH 22 TH 22 Victory Dr Victory Dr TH 22 TH 22 Victory Dr Victory Dr

SBL NB WBL EB NBL SB EBL WB

FYA - FYA - FYA - FYA -

7 15 7 10 7 15 7 10

- 7 - 7 - 7 - 7

- 36 - 42 - 35 - 44

2.5 7.6 2.5 4.3 2.5 7.6 2.5 4.3

40 45 30 35 40 45 30 35

3.3 4.4 3.3 4 3.3 4.4 3.3 4

4.1 2.4 3.6 3 3.8 2.4 3.2 3

- - - - - - - -

TH 22 / Victory Drive

Traffic Signal Timing

Notes:

     1. Steady Don't Walk shall be Yellow Change + Red Clearance, which must be at least 3 seconds.

     2. For Phase 2 and 6, ACT B4 = 10, SEC/ACT = 1.5, MAX INT = 30

Max Green

Yellow Change

Red Clearance

AWF

Phase

Roadway

Direction

Left Turn Type

Min Green

Ped Walk

Ped Clearance

Veh Extension



Intersection

Phase φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

Roadway TH 22 TH 22 Victory Dr Victory Dr TH 22 TH 22 Victory Dr Victory Dr

Direction SBL NB WBL EB NBL SB EBL WB

Left Turn Type FYA - FYA - FYA - FYA -

Speed (MPH) 30 45 30 40 30 45 30 40

Entering Grade (%) 0 0 0 0 0 0 0 0

Width of Intersection 160 130 135 150 145 135 120 155

Distance to Back Detector (ft) 0 500 0 250 0 500 0 250

TH 22 / Victory Drive



District 7 Traffic Section 

2151 Bassett Drive 

Mankato, MN 56001-6888 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

- TH 22 - - TH 22 TH 22 - WB TH 14

- NB - - NBL SB - WB

- - - - FYA - - 3-Section

- 15 - - 7 15 - 7

- 7 - - - 7 - 7

- 16 - - - 11 - 41

- 3.7 - - 2.5 3.7 - 2.6

- 60 - - 30 60 - 45

- 4.4 - - 3.3 4.4 - 3.7

- 1.4 - - 3 1.4 - 3.3

- - - - - - - -

TH 22 / WB TH 14 RAMP

Traffic Signal Timing

Notes:

     1. Steady Don't Walk shall be Yellow Change + Red Clearance, which must be at least 3 seconds.

     2. For Phase 2 and 6, ACT B4 = 10, SEC/ACT = 1.5, MAX INT = 20

Max Green

Yellow Change

Red Clearance

AWF

Phase

Roadway

Direction

Left Turn Type

Min Green

Ped Walk

Ped Clearance

Veh Extension



Intersection

Phase φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

Roadway - TH 22 - - TH 22 TH 22 - WB TH 14

Direction - NB - - NBL SB - WB

Left Turn Type - - - - FYA - - 3-Section

Speed (MPH) - 45 - - 30 45 - 35

Entering Grade (%) - 0 - - 0 0 - -1.4

Width of Intersection - 55 - - 110 70 - 145

Distance to Back Detector (ft) - 240 - - 0 240 - 130

TH 22 / WB TH 14 RAMP



District 7 Traffic Section 

2151 Bassett Drive 

Mankato, MN 56001-6888 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

TH 22 TH 22 - EB 14 RAMP - TH 22 - -

SBL NB - EB - SB - -

FYA - - 3-Section - - - -

7 15 - 7 - 15 - -

- 7 - 7 - 7 - -

- 12 - 37 - 9 - -

2.5 3.7 - 2.6 - 3.7 - -

30 60 - 45 - 60 - -

3.3 4.4 - 3.7 - 4.4 - -

2.8 1.1 - 3.2 - 1.1 - -

- - - - - - - -

TH 22 / EB TH 14 RAMP

Traffic Signal Timing

Notes:

     1. Steady Don't Walk shall be Yellow Change + Red Clearance, which must be at least 3 seconds.

     2. For Phase 2 and 6, ACT B4 = 10, SEC/ACT = 1.5, MAX INT = 20

Max Green

Yellow Change

Red Clearance

AWF

Phase

Roadway

Direction

Left Turn Type

Min Green

Ped Walk

Ped Clearance

Veh Extension



Intersection

Phase φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

Roadway TH 22 TH 22 - EB 14 RAMP - TH 22 - -

Direction SBL NB - EB - SB - -

Left Turn Type FYA - - 3-Section - - - -

Speed (MPH) 30 45 - 35 - 45 - -

Entering Grade (%) 0 0 - -1.2 - 0 - -

Width of Intersection 100 45 - 140 - 50 - -

Distance to Back Detector (ft) 0 240 - 130 - 240 - -

TH 22 / EB TH 14 RAMP



District 7 Traffic Section 

2151 Bassett Drive 

Mankato, MN 56001-6888 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

TH 22 TH 22 Bassett Dr Bassett Dr TH 22 TH 22 Bassett Dr Bassett Dr

SBL NB WBL EB NBL SB EBL WB

FYA - FYA - FYA - FYA -

7 15 7 7 7 15 7 7

- 7 - 7 - 7 - 7

- 30 - 35 - 26 - 35

2.5 4.6 2.5 2.8 2.5 4.6 2.5 2.8

40 45 30 30 30 45 30 30

2.9 4.4 2.9 3.3 2.9 4.4 2.9 3.3

3.2 1.6 3.2 3.1 2.8 1.6 3 3.1

- - - - - - - -

TH 22 / Bassett Dr

Traffic Signal Timing

Notes:

     1. Steady Don't Walk shall be Yellow Change + Red Clearance, which must be at least 3 seconds.

     2. For Phase 2 and 6, ACT B4 = 10, SEC/ACT = 1.5, MAX INT = 30

Max Green

Yellow Change

Red Clearance

AWF

Phase

Roadway

Direction

Left Turn Type

Min Green

Ped Walk

Ped Clearance

Veh Extension



Intersection

Phase φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

Roadway TH 22 TH 22 Bassett Dr Bassett Dr TH 22 TH 22 Bassett Dr Bassett Dr

Direction SBL NB WBL EB NBL SB EBL WB

Left Turn Type FYA - FYA - FYA - FYA -

Speed (MPH) 25 45 25 30 25 45 25 30

Entering Grade (%) 0 0 0 0 0 0 0 0

Width of Intersection 94 85 95 115 80 80 90 105

Distance to Back Detector (ft) 0 300 0 120 0 300 0 120

TH 22 / Bassett Dr



District 7 Traffic Section 

2151 Bassett Drive 

Mankato, MN 56001-6888 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

TH 22 TH 22 Hoffman Rd Hoffman Rd TH 22 TH 22 Hoffman Rd Hoffman Rd

SBL NB WBL EB NBL SB EBL WB

3-section - FYA - 3-section - FYA -

7 15 7 10 7 15 7 10

- 7 - - - - - 7

- 17 - - - - - 40

2.5 5 2.5 2.8 2.5 5 2.5 2.8

30 60 20 60 30 60 20 60

3.3 5.1 3.3 3.3 3.3 5.1 3.3 3.3

3 1.3 3.2 3.9 2.5 1.3 2.8 3.9

- - - - - - - -

Phase

Roadway

Direction

Left Turn Type

Min Green

Ped Walk

Ped Clearance

Veh Extension

     3. Omit FYA with Ped Actuation

TH 22 / Hoffman Rd

Traffic Signal Timing

Notes:

     1. Steady Don't Walk shall be Yellow Change + Red Clearance, which must be at least 3 seconds.

     2. For Phase 2 and 6, ACT B4 = 10, SEC/ACT = 1.5, MAX INT = 40

Max Green

Yellow Change

Red Clearance

AWF



Intersection

Phase φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

Roadway TH 22 TH 22 Hoffman Rd Hoffman Rd TH 22 TH 22 Hoffman Rd Hoffman Rd

Direction SBL NB WBL EB NBL SB EBL WB

Left Turn Type 3-section - FYA - 3-section - FYA -

Speed (MPH) 30 55 30 30 30 55 30 30

Entering Grade (%) 0 0 0 0 0 0 0 0

Width of Intersection 110 50 120 125 90 80 100 150

Distance to Back Detector (ft) 0 400 0 120 0 400 0 120

TH 22 / Hoffman Rd



District 7 Traffic Section 

2151 Bassett Drive 

Mankato, MN 56001-6888 

φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

TH 22 TH 22 TH 83 CSAH 60 TH 22 TH 22 CSAH 60 TH 83

SBL NB WBL EB NBL SB EBL WB

3-section - FYA - 3-section - FYA -

7 12 7 7 7 12 7 7

- - - - - - - -

- - - - - - - -

2.5 5 2.5 2.5 2.5 5 2.5 2.5

30 45 30 40 30 45 30 40

3.3 5.1 3.3 5.1 3.3 5.1 3.3 5.1

2.4 1.2 3.5 3.1 2.5 1.2 3.5 3.1

- 7.2 - - - 7.2 - -

TH 22 / TH 83

Traffic Signal Timing

Notes:

     1. Steady Don't Walk shall be Yellow Change + Red Clearance, which must be at least 3 seconds.

     2. For Phase 2 and 6, ACT B4 = 10, SEC/ACT = 1.5, MAX INT = 30

Max Green

Yellow Change

Red Clearance

AWF

Phase

Roadway

Direction

Left Turn Type

Min Green

Ped Walk

Ped Clearance

Veh Extension



Intersection

Phase φ1 φ2 φ3 φ4 φ5 φ6 φ7 φ8

Roadway TH 22 TH 22 TH 83 CSAH 60 TH 22 TH 22 CSAH 60 TH 83

Direction SBL NB WBL EB NBL SB EBL WB

Left Turn Type 3-section - FYA - 3-section - FYA -

Speed (MPH) 30 55 30 40 30 55 30 55

Entering Grade (%) 0 0 0 0 0 0 0 0

Width of Intersection 85 65 130 160 90 70 130 150

Distance to Back Detector (ft) 0 400 0 120 0 400 0 120

TH 22 / TH 83



       

MnDOT District 7 – TH 169 and TH 22 Signal Optimization Project 

Mankato, MN  June 11, 2020 
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Appendix B:  
Coordination Timing Plan Summary 

 



TOD and Local Controller Timebase Schedule

MnDOT D7 - Mankato TH 169 & TH 22

Type
Timebase 

Start Time
Action Plan

Coord 

Pattern

Cycle Length 

(s)

Timebase 

Start Time
Action Plan

Coord 

Pattern

Cycle Length 

(s)

Timebase 

Start Time
Action Plan

Coord 

Pattern

Cycle Length 

(s)

Timebase 

Start Time
Action Plan

Coord 

Pattern

Cycle Length 

(s)

Timebase 

Start Time
Action Plan

Coord 

Pattern

Cycle Length 

(s)

Timebase 

Start Time
Action Plan

Coord 

Pattern

Cycle Length 

(s)

Timebase 

Start Time
Action Plan

Coord 

Pattern

Cycle Length 

(s)

Timebase 

Start Time
Action Plan

Coord 

Pattern

Cycle Length 

(s)

0:00:00 52 254 0 0:00:00 1 254 0 0:00:00 52 254 0 0:00:00 52 254 0 0:00:00 1 254 0 0:00:00 52 254 0 0:00:00 54 254 0 0:00:00 54 254 0

6:00:00 8 8 40 5:45:00 8 8 65 5:30:00 9 9 50 5:30:00 56 254 0 5:30:00 1 254 0 6:00:00 52 254 0 6:00:00 54 254 0 6:00:00 54 254 0

6:30:00 4 4 55 6:15:00 4 4 75 6:30:00 8 8 65 6:30:00 8 8 65 6:30:00 1 254 0 6:35:00 4 4 75 6:35:00 4 4 75 6:35:00 4 4 75

7:15:00 3 3 75 7:15:00 3 3 105 7:05:00 3 3 95 7:05:00 3 3 95 7:05:00 3 3 95 7:15:00 3 3 125 7:15:00 3 3 125 7:15:00 3 3 125

8:30:00 5 5 70 8:15:00 4 4 75 8:00:00 4 4 85 8:00:00 4 4 85 8:00:00 4 4 85 8:15:00 2 2 90 8:15:00 2 2 90 8:15:00 2 2 90

9:15:00 4 4 55 11:15:00 5 5 85 11:30:00 6 6 95 11:30:00 6 6 95 11:30:00 6 6 95 9:00:00 4 4 75 9:00:00 4 4 75 9:00:00 4 4 75

11:15:00 5 5 70 14:45:00 6 6 95 15:15:00 5 5 100 15:15:00 5 5 100 15:15:00 5 5 100 11:45:00 5 5 105 11:45:00 5 5 105 11:45:00 5 5 105

13:45:00 6 6 75 15:45:00 7 7 110 16:15:00 7 7 120 16:15:00 7 7 120 16:15:00 7 7 120 14:50:00 6 6 115 14:50:00 16 16 115 14:50:00 6 6 115

15:30:00 7 7 80 17:30:00 6 6 95 17:45:00 6 6 95 17:45:00 6 6 95 17:45:00 6 6 95 15:10:00 6 6 115 15:15:00 26 26 115 15:15:00 6 6 115

17:45:00 5 5 70 18:00:00 5 5 85 18:30:00 4 4 85 18:30:00 4 4 85 18:30:00 4 4 85 15:25:00 6 6 115 15:25:00 6 6 115 15:25:00 6 6 115

18:30:00 4 4 55 19:00:00 4 4 75 19:45:00 8 8 65 19:45:00 8 8 65 19:45:00 1 254 0 16:30:00 7 7 130 16:30:00 7 7 130 16:30:00 7 7 130

20:00:00 8 8 40 20:00:00 8 8 65 21:00:00 9 9 50 21:00:00 56 254 0 21:00:00 1 254 0 17:45:00 5 5 105 17:45:00 5 5 105 17:45:00 5 5 105

22:00:00 52 254 0 22:00:00 1 254 0 22:30:00 52 254 0 22:30:00 52 254 0 22:30:00 1 254 0 18:30:00 8 8 80 18:30:00 8 8 80 18:30:00 8 8 80

20:00:00 4 4 75 20:00:00 4 4 75 20:00:00 4 4 75

20:45:00 9 9 63 20:45:00 9 9 63 20:45:00 9 9 63

22:00:00 52 254 0 22:00:00 54 254 0 21:30:00 54 254 0

0:00:00 52 254 0 0:00:00 1 254 0 0:00:00 52 254 0 0:00:00 52 254 0 0:00:00 1 254 0 0:00:00 52 254 0 0:00:00 54 254 0 0:00:00 54 254 0

7:00:00 8 8 40 7:00:00 8 8 65 7:00:00 9 9 50 7:00:00 56 254 0 7:00:00 1 254 0 7:00:00 9 9 63 7:00:00 9 9 63 7:00:00 54 254 0

8:30:00 4 4 55 8:30:00 4 4 75 8:00:00 8 8 65 8:00:00 8 8 65 8:00:00 1 254 0 8:00:00 4 4 75 8:00:00 4 4 75 8:00:00 4 4 75

11:00:00 4 4 55 10:00:00 5 5 85 9:30:00 4 4 85 9:30:00 4 4 85 9:30:00 4 4 85 10:00:00 5 5 105 10:00:00 5 5 105 10:00:00 5 5 105

19:30:00 8 8 40 17:00:00 4 4 75 11:00:00 6 6 95 11:00:00 6 6 95 11:00:00 6 6 95 18:00:00 4 4 75 18:00:00 4 4 75 18:00:00 4 4 75

21:30:00 52 254 0 19:00:00 8 8 65 17:00:00 4 4 85 17:00:00 4 4 85 17:00:00 4 4 85 20:00:00 9 9 63 20:00:00 9 9 63 20:00:00 54 254 0

22:00:00 1 254 0 18:30:00 8 8 65 18:30:00 8 8 65 18:30:00 1 254 0 21:30:00 52 254 0 21:30:00 54 254 0 21:30:00 54 254 0

20:30:00 9 9 50 20:30:00 56 254 0 20:30:00 1 254 0

22:00:00 52 254 0 22:00:00 52 254 0 22:00:00 1 254 0

AP 52: Permissive Only

AP 56: Mainline Prot/Permissive, Cross-street Permissive Only

AP 54: Mainline Prot (no fya or fya), Cross-street Permissive Only (fya)

Weekday

(Prog 1)

Saturday/Sunday

(Prog 2)

TH 22 North TH 22 South

TH 14 RampsWebster to LindBelgrade Avenue Victory Drive CSAH 26 Bassett Dr Hoffman Rd TH 83

TH 169 & Belgrade Ave TH 169



101 TH 169 NB Ramp & Belgrade Ave

Controller Type: ASC3 TH 169 NB Ramp & Belgrade Ave

FYA Capable? Yes

Phase Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12

Min Green 0 15 0 0 7 15 0 7

Yellow 0 3.3 0 0 2.9 3.3 0 3.6

Proposed All Red 0 1.6 0 0 2.5 1.6 0 2.4

Walk 0 7 0 0 0 7 0 7

FDW 0 5 0 0 0 5 0 24

Max INI -- 0 -- 0 -- 0 -- 0

Plan COS Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12 Cycle Offset
Sequence 

(ASC 2)

Sequence 

(ASC 3)

COORD 

Phase
Recalls Phase Omits

Plan 1 FREE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 3 -- -- 57 -- -- 15 42 -- 18 -- -- -- -- 75 13 C 5 26+            

Plan 4 -- -- 38 -- -- 13 25 -- 17 -- -- -- -- 55 13 C 5 26+            

Plan 5 -- -- 53 -- -- 13 40 -- 17 -- -- -- -- 70 11 C 5 26+            

Plan 6 -- -- 57 -- -- 13 44 -- 18 -- -- -- -- 75 68 C 5 26+            

Plan 7 -- -- 62 -- -- 13 49 -- 18 -- -- -- -- 80 74 C 5 26+            

Plan 8 -- -- 24 -- -- Omit 24 -- 16 -- -- -- -- 40 12 -- 1 26+     Ф5       

Plan 9 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 15 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

-- -- -- -- -- -- -- -- -- -- -- --

0 19.9 0 0 12.4 19.9 0 13 -- -- -- --

0 19.9 0 0 12.4 19.9 0 37 -- -- -- --

Ф1 Ф3 Ф5 Ф7

Plan 1 -- -- -- -- 1) ALL RED IS 1.6 (PER FPT FOR PHASE 2 AND 6)

Plan 2 -- -- P/P -- 2) 3 sec delay on ph 5 detector plan 2

Plan 3 -- -- P/P -- 3)

Plan 4 -- -- P/P -- 4)

Plan 5 -- -- P/P -- 5)

Plan 6 -- -- P/P --

Plan 7 -- -- P/P --

Plan 8 -- -- Perm. --

Plan 9 -- -- -- --

Plan 10 -- -- -- --

Plan 11 -- -- -- --

Plan 12 -- -- -- --

Plan 15 -- -- -- --

Plan 16 -- -- -- --

Plan 26 -- -- -- --

--

--

--

EB PM OFF - SCHOOL

Max INI Split Check

Min Split Check

Coord/Ped Split Check

FYA Left Turning Operations

Notes:

PM OFF - SCHOOL

--

Controller Timing Values (s)

Plan Type

 --

AM OFF

AM PEAK

MID LOW

MID PEAK

PM OFF

PM PEAK

EVENING

PM LOW



102 TH 169 SB Ramp & Belgrade Ave

Controller Type: ASC3 TH 169 SB Ramp & Belgrade Ave

FYA Capable? Yes

Phase Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12

Min Green 7 15 0 7 0 15 0 0

Yellow 2.9 3.3 0 3.6 0 3.3 0 0

Proposed All Red 2.5 1.6 0 2.4 0 1.6 0 0

Walk 0 7 0 7 0 7 0 0

FDW 0 5 0 21 0 8 0 0

Max INI -- 0 -- 0 -- 0 -- 0

Plan COS Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12 Cycle Offset
Sequence 

(ASC 2)

Sequence 

(ASC 3)

COORD 

Phase
Recalls Phase Omits

Plan 1 FREE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 3 -- 23 25 -- 27 -- 48 -- -- -- -- -- -- 75 22 A 2 26+            

Plan 4 -- 14 22 -- 19 -- 36 -- -- -- -- -- -- 55 16 A 2 26+            

Plan 5 -- 21 27 -- 22 -- 48 -- -- -- -- -- -- 70 19 A 2 26+            

Plan 6 -- 26 26 -- 23 -- 52 -- -- -- -- -- -- 75 1 A 2 26+            

Plan 7 -- 36 24 -- 20 -- 60 -- -- -- -- -- -- 80 76 A 2 26+            

Plan 8 -- Omit 25 -- 15 -- 25 -- -- -- -- -- -- 40 11 -- 1 26+ Ф1           

Plan 9 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 15 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

-- -- -- -- -- -- -- -- -- -- -- --

12.4 19.9 0 13 0 19.9 0 0 -- -- -- --

12.4 19.9 0 34 0 19.9 0 0 -- -- -- --

Ф1 Ф3 Ф5 Ф7

Plan 1 -- -- -- -- 1) 3 sec delay on ph 1 detector plan 2

Plan 2 P/P -- -- -- 2)

Plan 3 P/P -- -- -- 3)

Plan 4 P/P -- -- -- 4)

Plan 5 P/P -- -- -- 5)

Plan 6 P/P -- -- --

Plan 7 P/P -- -- --

Plan 8 Perm. -- -- --

Plan 9 -- -- -- --

Plan 10 -- -- -- --

Plan 11 -- -- -- --

Plan 12 -- -- -- --

Plan 15 -- -- -- --

Plan 16 -- -- -- --

Plan 26 -- -- -- --

--

--

--

EB PM OFF - SCHOOL

Max INI Split Check

Min Split Check

Coord/Ped Split Check

FYA Left Turning Operations

Notes:

PM OFF - SCHOOL

--

Controller Timing Values (s)

Plan Type

 --

AM OFF

AM PEAK

MID LOW

MID PEAK

PM OFF

PM PEAK

EVENING

PM LOW



103 TH 169 & Webster Ave

Controller Type: ASC2 TH 169 & Webster Ave

FYA Capable? No

Phase Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12

Min Green 7 15 0 7 7 15 0 7 7 7

Yellow 3.3 4.7 0 3.3 3.3 4.7 0 3.3 3.3 3.3

Proposed All Red 3.1 1.5 0 3.2 3 1.5 0 3.2 3.1 3

Walk 0 7 0 7 0 7 0 0

FDW 0 23 0 39 0 28 0 0

Max INI -- 30 -- 0 -- 30 -- 0

Plan COS Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12 Cycle Offset
Sequence 

(ASC 2)

Sequence 

(ASC 3)

COORD 

Phase
Recalls Phase Omits

Plan 1 FREE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 3 -- 23 40 -- 42 Omit 46 -- 42 Omit -- 17 -- 105 22 -- 1 26+     Ф5    Ф9   

Plan 4 -- 18 34 -- 23 17 35 -- 23 Omit -- Omit -- 75 18 -- 1 26+         Ф9   Ф11

Plan 5 -- 22 34 -- 29 17 39 -- 29 Omit -- Omit -- 85 12 -- 1 26+         Ф9   Ф11

Plan 6 -- Omit 41 -- 29 Omit 48 -- 29 25 -- 18 -- 95 33 -- 1 26+ Ф1    Ф5       

Plan 7 -- 23 49 -- 38 Omit 50 -- 38 Omit -- 22 -- 110 13 -- 1 26+     Ф5    Ф9   

Plan 8 -- Omit 30 -- 18 17 30 -- 18 17 -- Omit -- 65 21 -- 1 26+ Ф1           Ф11

Plan 9 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 15 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

-- 36.2 -- -- -- 36.2 -- -- -- -- -- --

13.4 21.2 0 13.5 13.3 21.2 0 13.5 13.4 -- 13.3 --

13.4 36.2 0 52.5 13.3 41.2 0 13.5 -- -- -- --

Ф1 Ф3 Ф5 Ф7

Plan 1 -- -- -- -- 1) Ph 4 veh extension increased to 3.5

Plan 2 -- -- -- -- 2)

Plan 3 -- -- -- -- 3)

Plan 4 -- -- -- -- 4)

Plan 5 -- -- -- -- 5)

Plan 6 -- -- -- --

Plan 7 -- -- -- --

Plan 8 -- -- -- --

Plan 9 -- -- -- --

Plan 10 -- -- -- --

Plan 11 -- -- -- --

Plan 12 -- -- -- --

Plan 15 -- -- -- --

Plan 16 -- -- -- --

Plan 26 -- -- -- --

--

--

--

EB PM OFF - SCHOOL

Max INI Split Check

Min Split Check

Coord/Ped Split Check

FYA Left Turning Operations

Notes:

PM OFF - SCHOOL

--

Controller Timing Values (s)

Plan Type

 --

AM OFF

AM PEAK

MID LOW

MID PEAK

PM OFF

PM PEAK

EVENING

PM LOW



104 TH 169 & Lind St

Controller Type: ASC2 TH 169 & Lind St

FYA Capable? No

Phase Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12

Min Green 7 15 0 7 7 15 0 7 7 7

Yellow 3.3 4.7 0 3.3 3.3 4.7 0 3.3 3.3 3.3

Proposed All Red 3.1 1.4 0 3.3 3 1.4 0 3.3 3.1 3

Walk 0 0 0 7 0 0 0 7

FDW 0 0 0 43 0 0 0 37

Max INI -- 30 -- 0 -- 30 -- 0

Plan COS Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12 Cycle Offset
Sequence 

(ASC 2)

Sequence 

(ASC 3)

COORD 

Phase
Recalls Phase Omits

Plan 1 FREE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 3 -- Omit 42 -- 40 20 45 -- 40 23 -- Omit -- 105 85 -- 1 26+ Ф1           Ф11

Plan 4 -- 21 29 -- 25 19 31 -- 25 Omit -- Omit -- 75 60 -- 1 26+         Ф9   Ф11

Plan 5 -- 23 33 -- 29 20 36 -- 29 Omit -- Omit -- 85 57 -- 1 26+         Ф9   Ф11

Plan 6 -- Omit 39 -- 33 23 39 -- 33 23 -- Omit -- 95 80 -- 1 26+ Ф1           Ф11

Plan 7 -- Omit 45 -- 40 25 45 -- 40 25 -- Omit -- 110 78 -- 1 26+ Ф1           Ф11

Plan 8 -- 17 29 -- 19 15 31 -- 19 Omit -- Omit -- 65 61 -- 1 26+         Ф9   Ф11

Plan 9 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 15 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

-- 36.1 -- -- -- 36.1 -- -- -- -- -- --

13.4 21.1 0 13.6 13.3 21.1 0 13.6 13.4 -- 13.3 --

13.4 21.1 0 56.6 13.3 21.1 0 50.6 -- -- -- --

Ф1 Ф3 Ф5 Ф7

Plan 1 -- -- -- -- 1)

Plan 2 -- -- -- -- 2)

Plan 3 -- -- -- -- 3)

Plan 4 -- -- -- -- 4)

Plan 5 -- -- -- -- 5)

Plan 6 -- -- -- --

Plan 7 -- -- -- --

Plan 8 -- -- -- --

Plan 9 -- -- -- --

Plan 10 -- -- -- --

Plan 11 -- -- -- --

Plan 12 -- -- -- --

Plan 15 -- -- -- --

Plan 16 -- -- -- --

Plan 26 -- -- -- --

--

--

--

EB PM OFF - SCHOOL

Max INI Split Check

Min Split Check

Coord/Ped Split Check

FYA Left Turning Operations

Notes:

PM OFF - SCHOOL

--

Controller Timing Values (s)

Plan Type

 --

AM OFF

AM PEAK

MID LOW

MID PEAK

PM OFF

PM PEAK

EVENING

PM LOW



201 TH 22 & CSAH 26

Controller Type: ASC2 TH 22 & CSAH 26

FYA Capable? No

Phase Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12

Min Green 7 15 5 7 7 15 5 7 7 7

Yellow 3.3 5.1 3.3 4 3.3 5.1 3.3 4 3.3 3.3

Proposed All Red 2.8 1.2 3 2.9 2.7 1.2 3.2 2.9 2.8 2.7

Walk 0 0 0 7 0 0 0 0

FDW 0 0 0 45 0 0 0 0

Max INI -- 30 -- 0 -- 30 -- 0

Plan COS Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12 Cycle Offset
Sequence 

(ASC 2)

Sequence 

(ASC 3)

COORD 

Phase
Recalls Phase Omits

Plan 1 FREE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 3 -- 20 35 18 22 Omit 30 17 23 Omit -- 25 -- 95 12 -- 1 26+     Ф5    Ф9   

Plan 4 -- 20 33 14 18 Omit 31 14 18 Omit -- 22 -- 85 29 -- 1 26+     Ф5    Ф9   

Plan 5 -- 18 47 14 21 Omit 39 14 21 Omit -- 26 -- 100 78 -- 1 26+     Ф5    Ф9   

Plan 6 -- 21 40 14 20 Omit 36 14 20 Omit -- 25 -- 95 74 -- 1 26+     Ф5    Ф9   

Plan 7 -- 23 58 15 24 Omit 54 15 24 Omit -- 27 -- 120 74 -- 1 26+     Ф5    Ф9   

Plan 8 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0 -- 1 0            

Plan 9 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0 -- 1 0            

Plan 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 15 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

-- 36.3 -- -- -- 36.3 -- -- -- -- -- --

13.1 21.3 11.3 13.9 13 21.3 11.5 13.9 13.1 -- 13 --

13.1 21.3 11.3 58.9 13 21.3 11.5 13.9 -- -- -- --

Ф1 Ф3 Ф5 Ф7

Plan 1 -- -- -- -- 1) placed phase 11 on veh recall by coord pattern 3,4,6,7 to ensure lagging arrow. Platoon doesn't arrive early enough with AWF overlap to place call.

Plan 2 -- -- -- -- 2) phase 4 max green temporarily 15s due to detector fault. Change to 30

Plan 3 -- -- -- -- 3)

Plan 4 -- -- -- -- 4)

Plan 5 -- -- -- -- 5)

Plan 6 -- -- -- --

Plan 7 -- -- -- --

Plan 8 -- -- -- --

Plan 9 -- -- -- --

Plan 10 -- -- -- --

Plan 11 -- -- -- --

Plan 12 -- -- -- --

Plan 15 -- -- -- --

Plan 16 -- -- -- --

Plan 26 -- -- -- --

--

--

--

EB PM OFF - SCHOOL

Max INI Split Check

Min Split Check

Coord/Ped Split Check

FYA Left Turning Operations

Notes:

PM OFF - SCHOOL

--

Controller Timing Values (s)

Plan Type

 --

AM OFF

AM PEAK

MID LOW

MID PEAK

PM OFF

PM PEAK

EVENING

PM LOW



202 TH 22 & Victory Dr

Controller Type: ASC3 TH 22 & Victory Dr

FYA Capable? Yes

Phase Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12

Min Green 7 15 7 10 7 15 7 10

Yellow 3.3 4.4 3.3 4 3.3 4.4 3.3 4

Proposed All Red 4.1 2.4 3.6 3 3.8 2.4 3.2 3

Walk 0 7 0 7 0 7 0 7

FDW 0 36 0 42 0 35 0 44

Max INI -- 30 -- 0 -- 30 -- 0

Plan COS Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12 Cycle Offset
Sequence 

(ASC 2)

Sequence 

(ASC 3)

COORD 

Phase
Recalls Phase Omits

Plan 1 FREE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 3 -- 22 37 15 21 20 39 15 21 -- -- -- -- 95 59 A 2 26+            

Plan 4 -- 18 35 14 18 23 30 14 18 -- -- -- -- 85 70 A 2 26+            

Plan 5 -- 19 38 23 20 27 30 19 24 -- -- -- -- 100 23 A 2 26+            

Plan 6 -- 19 36 20 20 24 31 16 24 -- -- -- -- 95 24 A 2 26+            

Plan 7 -- 17 48 33 22 29 36 25 30 -- -- -- -- 120 17 C 5 26+            

Plan 8 -- 15 30 Omit 20 15 30 Omit 20 -- -- -- -- 65 37 -- 1 26+   Ф3    Ф7     

Plan 9 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0 -- 1 0            

Plan 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 15 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

-- 36.8 -- -- -- 36.8 -- -- -- -- -- --

14.4 21.8 13.9 17 14.1 21.8 13.5 17 -- -- -- --

14.4 49.8 13.9 56 14.1 48.8 13.5 58 -- -- -- --

Ф1 Ф3 Ф5 Ф7

Plan 1 -- -- -- -- 1)

Plan 2 -- -- -- -- 2)

Plan 3 Prot. P/P Prot. P/P 3)

Plan 4 Prot. P/P Prot. P/P 4)

Plan 5 Prot. P/P Prot. P/P 5)

Plan 6 Prot. P/P Prot. P/P

Plan 7 Prot. P/P Prot. P/P

Plan 8 P/P Perm. P/P Perm.

Plan 9 -- -- -- --

Plan 10 -- -- -- --

Plan 11 -- -- -- --

Plan 12 -- -- -- --

Plan 15 -- -- -- --

Plan 16 -- -- -- --

Plan 26 -- -- -- --

--

--

--

EB PM OFF - SCHOOL

Max INI Split Check

Min Split Check

Coord/Ped Split Check

FYA Left Turning Operations

Notes:

PM OFF - SCHOOL

--

Controller Timing Values (s)

Plan Type

 --

AM OFF

AM PEAK

MID LOW

MID PEAK

PM OFF

PM PEAK

EVENING

PM LOW



203 TH 22 & TH 14 WB Ramp

Controller Type: ASC3 TH 22 & TH 14 WB Ramp

FYA Capable? Yes

Phase Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12

Min Green 0 15 0 0 7 15 0 7

Yellow 0 4.4 0 0 3.3 4.4 0 3.6

Proposed All Red 0 1.4 0 0 3 1.4 0 3.3

Walk 0 7 0 0 0 7 0 7

FDW 0 16 0 0 0 11 0 41

Max INI -- 20 -- 0 -- 20 -- 0

Plan COS Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12 Cycle Offset
Sequence 

(ASC 2)

Sequence 

(ASC 3)

COORD 

Phase
Recalls Phase Omits

Plan 1 FREE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 3 -- -- 70 -- -- 28 42 -- 25 -- -- -- -- 95 10 C 5 26+            

Plan 4 -- -- 62 -- -- 23 39 -- 23 -- -- -- -- 85 37 C 5 26+            

Plan 5 -- -- 76 -- -- 24 52 -- 24 -- -- -- -- 100 79 C 5 26+            

Plan 6 -- -- 69 -- -- 28 41 -- 26 -- -- -- -- 95 77 C 5 26+            

Plan 7 -- -- 92 -- -- 33 59 -- 28 -- -- -- -- 120 119 -- 1 26+            

Plan 8 -- -- 47 -- -- 15 32 -- 18 -- -- -- -- 65 0 C 5 26+            

Plan 9 -- -- 35 -- -- 14 21 -- 15 -- -- -- -- 50 23 C 5 26+            

Plan 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 15 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

-- 25.8 -- -- -- 25.8 -- -- -- -- -- --

0 20.8 0 0 13.3 20.8 0 13.9 -- -- -- --

0 28.8 0 0 13.3 23.8 0 54.9 -- -- -- --

Ф1 Ф3 Ф5 Ф7

Plan 1 -- -- -- -- 1) 3 sec delay on ph 5 detector plan 2

Plan 2 -- -- -- -- 2) yellow phase 8 is 3.7 FPT sheet

Plan 3 -- -- Prot. -- 3)

Plan 4 -- -- Prot. -- 4)

Plan 5 -- -- Prot. -- 5)

Plan 6 -- -- Prot. --

Plan 7 -- -- Prot. --

Plan 8 -- -- P/P --

Plan 9 -- -- P/P --

Plan 10 -- -- -- --

Plan 11 -- -- -- --

Plan 12 -- -- -- --

Plan 15 -- -- -- --

Plan 16 -- -- -- --

Plan 26 -- -- -- --

--

--

--

EB PM OFF - SCHOOL

Max INI Split Check

Min Split Check

Coord/Ped Split Check

FYA Left Turning Operations

Notes:

PM OFF - SCHOOL

--

Controller Timing Values (s)

Plan Type

 --

AM OFF

AM PEAK

MID LOW

MID PEAK

PM OFF

PM PEAK

EVENING

PM LOW



204 TH 22 & TH 14 EB Ramp

Controller Type: ASC3 TH 22 & TH 14 EB Ramp

FYA Capable? Yes

Phase Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12

Min Green 7 15 0 7 0 15 0 0

Yellow 3.3 4.4 0 3.7 0 4.4 0 0

Proposed All Red 2.8 1 0 3.2 0 1 0 0

Walk 0 7 0 7 0 7 0 0

FDW 0 12 0 37 0 9 0 0

Max INI -- 20 -- 0 -- 20 -- 0

Plan COS Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12 Cycle Offset
Sequence 

(ASC 2)

Sequence 

(ASC 3)

COORD 

Phase
Recalls Phase Omits

Plan 1 FREE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 3 -- 18 45 -- 32 -- 63 -- -- -- -- -- -- 95 23 A 2 26+            

Plan 4 -- 20 44 -- 21 -- 64 -- -- -- -- -- -- 85 33 A 2 26+            

Plan 5 -- 20 53 -- 27 -- 73 -- -- -- -- -- -- 100 82 A 2 26+            

Plan 6 -- 21 47 -- 27 -- 68 -- -- -- -- -- -- 95 81 A 2 26+            

Plan 7 -- 25 70 -- 25 -- 95 -- -- -- -- -- -- 120 1 A 2 26+            

Plan 8 -- 14 32 -- 19 -- 46 -- -- -- -- -- -- 65 2 A 2 26+            

Plan 9 -- 14 21 -- 15 -- 35 -- -- -- -- -- -- 50 21 A 2 26+            

Plan 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 15 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

-- 25.4 -- -- -- 25.4 -- -- -- -- -- --

13.1 20.4 0 13.9 0 20.4 0 0 -- -- -- --

13.1 24.4 0 50.9 0 21.4 0 0 -- -- -- --

Ф1 Ф3 Ф5 Ф7

Plan 1 -- -- -- -- 1) phase 4 yellow is 3.7 FPT

Plan 2 -- -- -- -- 2) 2 and 6 all red is 1.1

Plan 3 Prot. -- -- -- 3) 3 sec delay on ph 1 detector plan 2

Plan 4 Prot. -- -- -- 4)

Plan 5 Prot. -- -- -- 5)

Plan 6 Prot. -- -- --

Plan 7 Prot. -- -- --

Plan 8 P/P -- -- --

Plan 9 P/P -- -- --

Plan 10 -- -- -- --

Plan 11 -- -- -- --

Plan 12 -- -- -- --

Plan 15 -- -- -- --

Plan 16 -- -- -- --

Plan 26 -- -- -- --

--

--

--

EB PM OFF - SCHOOL

Max INI Split Check

Min Split Check

Coord/Ped Split Check

FYA Left Turning Operations

Notes:

PM OFF - SCHOOL

--

Controller Timing Values (s)

Plan Type

 --

AM OFF

AM PEAK

MID LOW

MID PEAK

PM OFF

PM PEAK

EVENING

PM LOW



205 TH 22 & Bassett Dr

Controller Type: ASC3 TH 22 & Bassett Dr

FYA Capable? Yes

Phase Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12

Min Green 7 15 7 7 7 15 7 7

Yellow 2.9 4.4 2.9 3.3 2.9 4.4 2.9 3.3

Proposed All Red 3.2 1.6 3.2 3.1 2.8 1.6 3 3.1

Walk 0 7 0 7 0 7 0 7

FDW 0 30 0 35 0 26 0 35

Max INI -- 30 -- 0 -- 30 -- 0

Plan COS Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12 Cycle Offset
Sequence 

(ASC 2)

Sequence 

(ASC 3)

COORD 

Phase
Recalls Phase Omits

Plan 1 FREE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 2 -- 20 44 Omit 26 26 38 Omit 26 -- -- -- -- 90 71 A 2 26+   Ф3    Ф7     

Plan 3 -- 27 63 Omit 35 29 61 Omit 35 -- -- -- -- 125 70 C 5 26+   Ф3    Ф7     

Plan 4 -- 17 32 Omit 26 17 32 Omit 26 -- -- -- -- 75 4 -- 1 26+   Ф3    Ф7     

Plan 5 -- 28 32 17 28 23 37 15 30 -- -- -- -- 105 90 A 2 26+            

Plan 6 -- 26 50 15 24 26 50 15 24 -- -- -- -- 115 40 A 2 26+            

Plan 7 -- 30 54 21 25 32 52 18 28 -- -- -- -- 130 76 C 5 26+            

Plan 8 -- 15 37 Omit 28 15 37 Omit 28 -- -- -- -- 80 10 -- 1 26+   Ф3    Ф7     

Plan 9 -- 15 33 Omit 22 14 34 Omit 22 -- -- -- -- 70 19 -- 1 26+   Ф3    Ф7     

Plan 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 15 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

-- 36 -- -- -- 36 -- -- -- -- -- --

13.1 21 13.1 13.4 12.7 21 12.9 13.4 -- -- -- --

13.1 43 13.1 48.4 12.7 39 12.9 48.4 -- -- -- --

Ф1 Ф3 Ф5 Ф7

Plan 1 -- -- -- -- 1)

Plan 2 Prot. Perm. Prot. Perm. 2)

Plan 3 Prot. Perm. Prot. Perm. 3)

Plan 4 P/P Perm. P/P Perm. 4)

Plan 5 Prot. P/P Prot. P/P 5)

Plan 6 Prot. P/P Prot. P/P

Plan 7 Prot. P/P Prot. P/P

Plan 8 P/P Perm. P/P Perm.

Plan 9 P/P Perm. P/P Perm.

Plan 10 -- -- -- --

Plan 11 -- -- -- --

Plan 12 -- -- -- --

Plan 15 -- -- -- --

Plan 16 -- -- -- --

Plan 26 -- -- -- --

--

--

--

EB PM OFF - SCHOOL

Max INI Split Check

Min Split Check

Coord/Ped Split Check

FYA Left Turning Operations

Notes:

PM OFF - SCHOOL

--

Controller Timing Values (s)

Plan Type

 --

AM OFF

AM PEAK

MID LOW

MID PEAK

PM OFF

PM PEAK

EVENING

PM LOW



206 TH 22 & Hoffman Rd

Controller Type: ASC3 TH 22 & Hoffman Rd

FYA Capable? Yes

Phase Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12

Min Green 7 15 7 10 7 15 7 10

Yellow 3.3 5.1 3.3 3.3 3.3 5.1 3.3 3.3

Proposed All Red 3 1.3 3.2 3.9 2.5 1.3 2.8 3.9

Walk 0 7 0 0 -- -- 0 7

FDW 0 17 0 0 0 0 0 40

Max INI -- 40 -- 0 -- 40 -- 0

Plan COS Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12 Cycle Offset
Sequence 

(ASC 2)

Sequence 

(ASC 3)

COORD 

Phase
Recalls Phase Omits

Plan 1 FREE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 2 -- 21 30 14 25 21 30 14 25 -- -- -- -- 90 42 A,C 6 26+            

Plan 3 -- 30 34 18 43 21 43 18 43 -- -- -- -- 125 75 A 2 26+            

Plan 4 -- 18 25 Omit 32 16 27 14 18 -- -- -- -- 75 29 C 5 26+   Ф3         

Plan 5 -- 25 38 17 25 22 41 18 24 -- -- -- -- 105 40 C 5 26+            

Plan 6 -- 28 47 15 25 23 52 19 21 -- -- -- -- 115 95 C 5 26+            

Plan 7 -- 27 57 21 25 27 57 21 25 -- -- -- -- 130 81 A 2 26+            

Plan 8 -- 20 28 Omit 32 18 30 14 18 -- -- -- -- 80 37 C 5 26+   Ф3         

Plan 9 -- 15 23 Omit 32 15 23 14 18 -- -- -- -- 70 45 C 5 26+   Ф3         

Plan 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 15 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 16 -- 27 25 33 30 16 36 15 48 -- -- -- -- 115 102 C 5 26+            

Plan 26 -- 27 25 25 38 16 36 33 30 -- -- -- -- 115 102 C 5 26+            

-- 46.4 -- -- -- 46.4 -- -- -- -- -- --

13.3 21.4 13.5 17.2 12.8 21.4 13.1 17.2 -- -- -- --

13.3 30.4 13.5 17.2 -- -- 13.1 54.2 -- -- -- --

Ф1 Ф3 Ф5 Ф7

Plan 1 -- -- -- -- 1)

Plan 2 -- P/P -- P/P 2)

Plan 3 -- P/P -- P/P 3)

Plan 4 -- Perm. -- P/P 4)

Plan 5 -- P/P -- P/P 5)

Plan 6 -- P/P -- P/P

Plan 7 -- P/P -- P/P

Plan 8 -- Perm. -- P/P

Plan 9 -- Perm. -- P/P

Plan 10 -- -- -- --

Plan 11 -- -- -- --

Plan 12 -- -- -- --

Plan 15 -- -- -- --

Plan 16 -- P/P -- P/P

Plan 26 -- P/P -- P/P

--

--

--

PM OFF - SCHOOL

Max INI Split Check

Min Split Check

Coord/Ped Split Check

FYA Left Turning Operations

Notes:

EB PM OFF - SCHOOL

--

Controller Timing Values (s)

Plan Type

 --

AM OFF

AM PEAK

MID LOW

MID PEAK

PM OFF

PM PEAK

EVENING

PM LOW



207 TH 22 & TH 83

Controller Type: ASC3 TH 22 & TH 83

FYA Capable? Yes

Phase Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12

Min Green 7 15 7 7 7 15 7 7 7 7

Yellow 3.3 5.1 3.3 5.1 3.3 5.1 3.3 5.1 3.3 3.3

Proposed All Red 2.4 1.2 3.5 3.1 2.5 1.2 3.5 3.1 2.4 2.5

Walk -- -- -- -- -- -- -- --

FDW -- -- -- -- -- -- -- --

Max INI -- 30 -- 0 -- 30 -- 0

Plan COS Ф1 Ф2 Ф3 Ф4 Ф5 Ф6 Ф7 Ф8 Ф9 Ф10 Ф11 Ф12 Cycle Offset
Sequence 

(ASC 2)

Sequence 

(ASC 3)

COORD 

Phase
Recalls Phase Omits

Plan 1 FREE -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 2 -- 15 30 20 25 15 30 25 20 Omit -- Omit -- 90 84 -- 1 26+         Ф9   Ф11

Plan 3 -- Omit 27 24 58 Omit 27 45 37 16 -- 16 -- 125 33 D 9 26+ Ф1    Ф5       

Plan 4 -- Omit 28 Omit 31 14 30 Omit 31 16 -- Omit -- 75 69 -- 1 26+ Ф1  Ф3    Ф7     Ф11

Plan 5 -- 22 33 20 30 Omit 38 27 23 Omit -- 17 -- 105 94 -- 1 26+     Ф5    Ф9   

Plan 6 -- 25 32 22 36 Omit 40 35 23 Omit -- 17 -- 115 39 -- 1 26+     Ф5    Ф9   

Plan 7 -- 25 37 24 44 17 45 38 30 Omit -- Omit -- 130 40 -- 1 26+         Ф9   Ф11

Plan 8 -- 15 30 Omit 35 15 30 17 18 Omit -- Omit -- 80 8 -- 1 26+   Ф3      Ф9   Ф11

Plan 9 -- Omit 33 Omit 20 15 35 Omit 20 17 -- Omit -- 70 12 -- 1 26+ Ф1  Ф3    Ф7     Ф11

Plan 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 15 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 16 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

Plan 26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 --            

-- 36.3 -- -- -- 36.3 -- -- -- -- -- --

12.7 21.3 13.8 15.2 12.8 21.3 13.8 15.2 12.7 -- 12.8 --

-- -- -- -- -- -- -- -- -- -- -- --

Ф1 Ф3 Ф5 Ф7

Plan 1 -- -- -- -- 1) phase 4 yellow 5.1 (fpt), phase

Plan 2 -- P/P -- P/P 2)

Plan 3 -- P/P -- Prot. 3)

Plan 4 -- Perm. -- Perm. 4)

Plan 5 -- P/P -- P/P 5)

Plan 6 -- P/P -- P/P

Plan 7 -- P/P -- P/P

Plan 8 -- Perm. -- P/P

Plan 9 -- Perm. -- Perm.

Plan 10 -- -- -- --

Plan 11 -- -- -- --

Plan 12 -- -- -- --

Plan 15 -- -- -- --

Plan 16 -- -- -- --

Plan 26 -- -- -- --

--

--

--

EB PM OFF - SCHOOL

Max INI Split Check

Min Split Check

Coord/Ped Split Check

FYA Left Turning Operations

Notes:

PM OFF - SCHOOL

--

Controller Timing Values (s)

Plan Type

 --

AM OFF

AM PEAK

MID LOW

MID PEAK

PM OFF

PM PEAK

EVENING

PM LOW
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TH 169 NB Ramp & Belgrade Ave

Phase 5 Mainline EBL

Adj. Left 

Turn 

Volume

Adj. Opp. 

Thru 

Volume

Adj. Opp. 

LT 

Volume

Speed 45+ and 

LT Volume >240 

vph?

Cross product

>80k  - 1 

opposing

Left turn 

volume

Cross 

product

Timing 

Pattern
Left Turn Phasing

000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 000 52 Permissive-Only

015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 015 52 Permissive-Only Number of Left Turn Lanes 1

030 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 030 52 Permissive-Only Number of Opposing Thru Lanes 2

045 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 045 52 Permissive-Only Speed Limit (mph) 30

100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 100 52 Permissive-Only Lateral Offset (ft) -6

115 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 115 52 Permissive-Only Longitudinal Offset (ft) 140

130 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 130 52 Permissive-Only

145 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 145 52 Permissive-Only

200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 200 52 Permissive-Only Mainline x

215 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 215 52 Permissive-Only Cross Street

230 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 230 52 Permissive-Only Crash History

245 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 245 52 Permissive-Only High Truck Volume

300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 300 52 Permissive-Only Vertical Alignment

315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 315 52 Permissive-Only Skewed Intersection

330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 330 52 Permissive-Only

345 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 345 52 Permissive-Only

400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 400 52 Permissive-Only Protected-Only

415 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 415 52 Permissive-Only Highest LT Volume -                  

430 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 430 52 Permissive-Only Highest Cross Product -                  

445 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 445 52 Permissive-Only Protected-Permissive

500 1 0 1 9 3 12 0 0 0 4 48 0 192 96 No No Perm Perm Permissive-Only 500 52 Permissive-Only Highest LT Volume 16.00             

515 2 0 2 18 9 27 0 0 0 8 108 0 864 432 No No Perm Perm Permissive-Only 515 52 Permissive-Only Highest Cross Product 76,384.00      

530 5 0 5 25 15 40 0 0 0 20 160 0 3,200 1,600 No No Perm Perm Permissive-Only 530 52 Permissive-Only Permissive-Only

545 6 0 6 50 19 69 0 0 0 24 276 0 6,624 3,312 No No Perm Perm Permissive-Only 545 52 Permissive-Only Highest LT Volume 8.00                

600 1 0 1 29 13 42 0 0 0 4 168 0 672 336 No No Perm Perm Permissive-Only 600 8 Permissive-Only Highest Cross Product 9,088.00        

615 8 0 8 42 29 71 0 0 0 32 284 0 9,088 4,544 No No Perm Perm Permissive-Only 615 8 Permissive-Only

630 6 0 6 74 16 90 0 0 0 24 360 0 8,640 4,320 No No Perm Perm Permissive-Only 630 4 Protected-Permissive

645 6 0 6 70 24 94 0 0 0 24 376 0 9,024 4,512 No No Perm Perm Permissive-Only 645 4 Protected-Permissive

700 10 0 10 68 25 93 0 0 0 40 372 0 14,880 7,440 No No Perm Perm Permissive-Only 700 4 Protected-Permissive

715 9 0 9 100 28 128 0 0 0 36 512 0 18,432 9,216 No No Perm Perm Permissive-Only 715 3 Protected-Permissive

730 16 0 16 143 50 193 0 0 0 64 772 0 49,408 24,704 No No Perm Perm Protected-Permissive 730 3 Protected-Permissive

745 12 0 12 189 48 237 0 0 0 48 948 0 45,504 22,752 No No Perm Perm Protected-Permissive 745 3 Protected-Permissive

800 9 0 9 156 40 196 0 0 0 36 784 0 28,224 14,112 No No Perm Perm Protected-Permissive 800 3 Protected-Permissive

815 2 0 2 101 30 131 0 0 0 8 524 0 4,192 2,096 No No Perm Perm Permissive-Only 815 3 Protected-Permissive

830 9 0 9 104 31 135 0 0 0 36 540 0 19,440 9,720 No No Perm Perm Permissive-Only 830 5 Protected-Permissive

845 11 0 11 109 29 138 0 0 0 44 552 0 24,288 12,144 No No Perm Perm Protected-Permissive 845 5 Protected-Permissive

900 5 0 5 80 24 104 0 0 0 20 416 0 8,320 4,160 No No Perm Perm Permissive-Only 900 5 Protected-Permissive

915 12 0 12 86 28 114 0 0 0 48 456 0 21,888 10,944 No No Perm Perm Protected-Permissive 915 4 Protected-Permissive

930 10 0 10 97 45 142 0 1 1 40 568 4 22,720 11,360 No No Perm Perm Protected-Permissive 930 4 Protected-Permissive

945 6 0 6 116 44 160 0 0 0 24 640 0 15,360 7,680 No No Perm Perm Permissive-Only 945 4 Protected-Permissive

1000 12 1 13 93 42 135 0 0 0 52 540 0 28,080 14,040 No No Perm Perm Protected-Permissive 1000 4 Protected-Permissive

1015 11 0 11 102 40 142 0 0 0 44 568 0 24,992 12,496 No No Perm Perm Protected-Permissive 1015 4 Protected-Permissive

1030 10 0 10 99 33 132 0 0 0 40 528 0 21,120 10,560 No No Perm Perm Protected-Permissive 1030 4 Protected-Permissive

1045 3 0 3 122 41 163 0 0 0 12 652 0 7,824 3,912 No No Perm Perm Permissive-Only 1045 4 Protected-Permissive

1100 8 0 8 128 28 156 0 0 0 32 624 0 19,968 9,984 No No Perm Perm Permissive-Only 1100 4 Protected-Permissive

1115 11 1 12 114 37 151 0 0 0 48 604 0 28,992 14,496 No No Perm Perm Protected-Permissive 1115 5 Protected-Permissive

1130 13 0 13 141 46 187 0 0 0 52 748 0 38,896 19,448 No No Perm Perm Protected-Permissive 1130 5 Protected-Permissive

1145 13 0 13 128 40 168 0 0 0 52 672 0 34,944 17,472 No No Perm Perm Protected-Permissive 1145 5 Protected-Permissive

1200 9 0 9 150 50 200 0 0 0 36 800 0 28,800 14,400 No No Perm Perm Protected-Permissive 1200 5 Protected-Permissive

1215 10 0 10 173 94 267 0 0 0 40 1,068 0 42,720 21,360 No No Perm Perm Protected-Permissive 1215 5 Protected-Permissive

1230 10 0 10 142 40 182 0 0 0 40 728 0 29,120 14,560 No No Perm Perm Protected-Permissive 1230 5 Protected-Permissive

1245 13 0 13 129 54 183 0 0 0 52 732 0 38,064 19,032 No No Perm Perm Protected-Permissive 1245 5 Protected-Permissive

1300 10 0 10 153 46 199 0 1 1 40 796 4 31,840 15,920 No No Perm Perm Protected-Permissive 1300 5 Protected-Permissive

1315 7 0 7 143 53 196 0 0 0 28 784 0 21,952 10,976 No No Perm Perm Protected-Permissive 1315 5 Protected-Permissive

1330 8 0 8 142 37 179 0 0 0 32 716 0 22,912 11,456 No No Perm Perm Protected-Permissive 1330 5 Protected-Permissive

1345 8 0 8 197 42 239 0 0 0 32 956 0 30,592 15,296 No No Perm Perm Protected-Permissive 1345 6 Protected-Permissive

1400 9 0 9 187 53 240 0 0 0 36 960 0 34,560 17,280 No No Perm Perm Protected-Permissive 1400 6 Protected-Permissive

1415 12 0 12 216 42 258 0 0 0 48 1,032 0 49,536 24,768 No No Perm Perm Protected-Permissive 1415 6 Protected-Permissive

1430 12 0 12 145 44 189 0 0 0 48 756 0 36,288 18,144 No No Perm Perm Protected-Permissive 1430 6 Protected-Permissive

1445 11 0 11 165 47 212 0 0 0 44 848 0 37,312 18,656 No No Perm Perm Protected-Permissive 1445 6 Protected-Permissive

1500 10 0 10 173 65 238 0 0 0 40 952 0 38,080 19,040 No No Perm Perm Protected-Permissive 1500 6 Protected-Permissive

1515 11 0 11 173 55 228 0 0 0 44 912 0 40,128 20,064 No No Perm Perm Protected-Permissive 1515 6 Protected-Permissive

1530 15 0 15 208 77 285 0 0 0 60 1,140 0 68,400 34,200 No No Perm Perm Protected-Permissive 1530 7 Protected-Permissive

1545 14 0 14 203 68 271 0 0 0 56 1,084 0 60,704 30,352 No No Perm Perm Protected-Permissive 1545 7 Protected-Permissive

1600 6 0 6 248 83 331 0 0 0 24 1,324 0 31,776 15,888 No No Perm Perm Protected-Permissive 1600 7 Protected-Permissive

1615 10 0 10 188 74 262 0 0 0 40 1,048 0 41,920 20,960 No No Perm Perm Protected-Permissive 1615 7 Protected-Permissive

1630 13 0 13 212 94 306 0 0 0 52 1,224 0 63,648 31,824 No No Perm Perm Protected-Permissive 1630 7 Protected-Permissive

1645 13 0 13 257 85 342 0 0 0 52 1,368 0 71,136 35,568 No No Perm Perm Protected-Permissive 1645 7 Protected-Permissive

1700 11 0 11 349 85 434 0 0 0 44 1,736 0 76,384 38,192 No No Perm Perm Protected-Permissive 1700 7 Protected-Permissive

1715 11 0 11 288 72 360 0 0 0 44 1,440 0 63,360 31,680 No No Perm Perm Protected-Permissive 1715 7 Protected-Permissive

1730 5 0 5 250 89 339 0 0 0 20 1,356 0 27,120 13,560 No No Perm Perm Protected-Permissive 1730 7 Protected-Permissive

1745 3 0 3 155 42 197 0 0 0 12 788 0 9,456 4,728 No No Perm Perm Permissive-Only 1745 5 Protected-Permissive

1800 7 0 7 178 43 221 0 0 0 28 884 0 24,752 12,376 No No Perm Perm Protected-Permissive 1800 5 Protected-Permissive

1815 6 0 6 157 34 191 0 0 0 24 764 0 18,336 9,168 No No Perm Perm Permissive-Only 1815 5 Protected-Permissive

1830 5 0 5 150 35 185 0 0 0 20 740 0 14,800 7,400 No No Perm Perm Permissive-Only 1830 5 Protected-Permissive

1845 6 0 6 129 51 180 0 0 0 24 720 0 17,280 8,640 No No Perm Perm Permissive-Only 1845 5 Protected-Permissive

1900 1 0 1 113 35 148 0 0 0 4 592 0 2,368 1,184 No No Perm Perm Permissive-Only 1900 4 Protected-Permissive

1915 5 0 5 125 32 157 0 0 0 20 628 0 12,560 6,280 No No Perm Perm Permissive-Only 1915 4 Protected-Permissive

1930 13 0 13 120 30 150 0 0 0 52 600 0 31,200 15,600 No No Perm Perm Protected-Permissive 1930 4 Protected-Permissive

1945 4 0 4 98 22 120 0 0 0 16 480 0 7,680 3,840 No No Perm Perm Permissive-Only 1945 4 Protected-Permissive

2000 6 0 6 105 21 126 0 0 0 24 504 0 12,096 6,048 No No Perm Perm Permissive-Only 2000 4 Protected-Permissive

2015 6 0 6 88 23 111 0 0 0 24 444 0 10,656 5,328 No No Perm Perm Permissive-Only 2015 4 Protected-Permissive

2030 4 0 4 94 20 114 0 0 0 16 456 0 7,296 3,648 No No Perm Perm Permissive-Only 2030 8 Permissive-Only

2045 5 0 5 75 22 97 0 0 0 20 388 0 7,760 3,880 No No Perm Perm Permissive-Only 2045 8 Permissive-Only

2100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2100 8 Permissive-Only

2115 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2115 8 Permissive-Only

2130 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2130 8 Permissive-Only

2145 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2145 8 Permissive-Only

2200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2200 52 Permissive-Only

2215 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2215 52 Permissive-Only

2230 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2230 52 Permissive-Only

2245 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2245 52 Permissive-Only

2300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2300 52 Permissive-Only

2315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2315 52 Permissive-Only

2330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2330 52 Permissive-Only

2345 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2345 52 Permissive-Only
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TH 169 NB Ramp & Belgrade Ave
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TH 169 NB Ramp & Belgrade Ave

System ID: FYA Time-of-Day Operation as of: 

101

Left-Turn FYA Operation

Belgrade Ave

Phase 5 (EBL)

1 52 0:00 Permissive-Only

2 8 6:00 Permissive-Only

3 4 6:30 Protected-Permissive

4 3 7:15 Protected-Permissive

5 5 8:30 Protected-Permissive

6 4 9:15 Protected-Permissive

7 5 11:15 Protected-Permissive

8 6 13:45 Protected-Permissive

9 7 15:30 Protected-Permissive

10 5 17:45 Protected-Permissive

11 4 19:00 Protected-Permissive

12 8 20:30 Permissive-Only

13 52 22:00 Permissive-Only

1 52 0:00 Permissive-Only

2 8 7:00 Permissive-Only

3 4 8:30 Protected-Permissive

4 4 11:00 Protected-Permissive

5 8 19:30 Permissive-Only

6 52 21:30 Permissive-Only
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TH 169 SB Ramp & Belgrade Ave

Phase 1 Mainline WBL

Adj. Left 

Turn 

Volume

Adj. Opp. 

Thru 

Volume

Adj. Opp. 

LT 

Volume

Speed 45+ and 

LT Volume >240 

vph?

Cross product

>80k  - 1 

opposing

Left turn 

volume

Cross 

product

Timing 

Pattern
Left Turn Phasing

000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 000 52 Permissive-Only

015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 015 52 Permissive-Only Number of Left Turn Lanes 1

030 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 030 52 Permissive-Only Number of Opposing Thru Lanes 2

045 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 045 52 Permissive-Only Speed Limit (mph) 30

100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 100 52 Permissive-Only Lateral Offset (ft) -6

115 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 115 52 Permissive-Only Longitudinal Offset (ft) 140

130 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 130 52 Permissive-Only

145 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 145 52 Permissive-Only

200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 200 52 Permissive-Only Mainline x

215 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 215 52 Permissive-Only Cross Street

230 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 230 52 Permissive-Only Crash History

245 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 245 52 Permissive-Only High Truck Volume

300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 300 52 Permissive-Only Vertical Alignment

315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 315 52 Permissive-Only Skewed Intersection

330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 330 52 Permissive-Only

345 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 345 52 Permissive-Only

400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 400 52 Permissive-Only Protected-Only

415 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 415 52 Permissive-Only Highest LT Volume -                   

430 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 430 52 Permissive-Only Highest Cross Product -                   

445 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 445 52 Permissive-Only Protected-Permissive

500 6 0 6 7 1 8 0 0 0 24 32 0 768 384 No No Perm Perm Permissive-Only 500 52 Permissive-Only Highest LT Volume 170.00             

515 9 0 9 10 1 11 0 0 0 36 44 0 1,584 792 No No Perm Perm Permissive-Only 515 52 Permissive-Only Highest Cross Product 367,200.00     

530 19 0 19 18 2 20 0 0 0 76 80 0 6,080 3,040 No No Perm Perm Permissive-Only 530 52 Permissive-Only Permissive-Only

545 33 0 33 30 1 31 0 0 0 132 124 0 16,368 8,184 No No Perm Perm Protected-Permissive 545 52 Permissive-Only Highest LT Volume 43.00               

600 18 0 18 10 1 11 0 0 0 72 44 0 3,168 1,584 No No Perm Perm Permissive-Only 600 8 Permissive-Only Highest Cross Product 34,496.00        

615 21 0 21 23 2 25 0 0 0 84 100 0 8,400 4,200 No No Perm Perm Permissive-Only 615 8 Permissive-Only

630 46 0 46 43 5 48 0 0 0 184 192 0 35,328 17,664 No No Perm Perm Protected-Permissive 630 4 Protected-Permissive

645 37 0 37 47 3 50 0 0 0 148 200 0 29,600 14,800 No No Perm Perm Protected-Permissive 645 4 Protected-Permissive

700 40 0 40 55 5 60 0 0 0 160 240 0 38,400 19,200 No No Perm Perm Protected-Permissive 700 4 Protected-Permissive

715 59 0 59 82 4 86 0 0 0 236 344 0 81,184 40,592 No No Prot/Perm Perm Protected-Permissive 715 3 Protected-Permissive

730 70 0 70 118 11 129 0 0 0 280 516 0 144,480 72,240 No Yes Prot/Perm Prot/Perm Protected-Only 730 3 Protected-Permissive

745 70 0 70 142 20 162 0 0 0 280 648 0 181,440 90,720 No Yes Prot/Perm Prot/Perm Protected-Only 745 3 Protected-Permissive

800 105 0 105 101 16 117 0 0 0 420 468 0 196,560 98,280 No Yes Prot Prot/Perm Protected-Only 800 3 Protected-Permissive

815 56 0 56 67 2 69 0 0 0 224 276 0 61,824 30,912 No No Prot/Perm Perm Protected-Permissive 815 3 Protected-Permissive

830 61 0 61 72 5 77 0 0 0 244 308 0 75,152 37,576 No No Prot/Perm Perm Protected-Permissive 830 5 Protected-Permissive

845 56 0 56 74 6 80 0 0 0 224 320 0 71,680 35,840 No No Prot/Perm Perm Protected-Permissive 845 5 Protected-Permissive

900 39 0 39 61 6 67 0 0 0 156 268 0 41,808 20,904 No No Perm Perm Protected-Permissive 900 5 Protected-Permissive

915 38 0 38 82 3 85 0 0 0 152 340 0 51,680 25,840 No No Perm Perm Protected-Permissive 915 4 Protected-Permissive

930 43 0 43 72 7 79 0 0 0 172 316 0 54,352 27,176 No No Perm Perm Protected-Permissive 930 4 Protected-Permissive

945 59 1 60 76 4 80 0 0 0 240 320 0 76,800 38,400 No No Prot/Perm Perm Protected-Permissive 945 4 Protected-Permissive

1000 44 0 44 66 5 71 0 0 0 176 284 0 49,984 24,992 No No Perm Perm Protected-Permissive 1000 4 Protected-Permissive

1015 53 0 53 70 4 74 0 0 0 212 296 0 62,752 31,376 No No Prot/Perm Perm Protected-Permissive 1015 4 Protected-Permissive

1030 48 0 48 76 3 79 0 0 0 192 316 0 60,672 30,336 No No Perm Perm Protected-Permissive 1030 4 Protected-Permissive

1045 54 1 55 76 4 80 0 0 0 220 320 0 70,400 35,200 No No Prot/Perm Perm Protected-Permissive 1045 4 Protected-Permissive

1100 52 0 52 69 5 74 0 0 0 208 296 0 61,568 30,784 No No Prot/Perm Perm Protected-Permissive 1100 4 Protected-Permissive

1115 53 1 54 81 5 86 0 0 0 216 344 0 74,304 37,152 No No Prot/Perm Perm Protected-Permissive 1115 5 Protected-Permissive

1130 57 0 57 79 6 85 0 0 0 228 340 0 77,520 38,760 No No Prot/Perm Perm Protected-Permissive 1130 5 Protected-Permissive

1145 73 0 73 82 11 93 0 0 0 292 372 0 108,624 54,312 No Yes Prot/Perm Prot/Perm Protected-Only 1145 5 Protected-Permissive

1200 67 1 68 93 11 104 0 0 0 272 416 0 113,152 56,576 No Yes Prot/Perm Prot/Perm Protected-Only 1200 5 Protected-Permissive

1215 97 0 97 88 7 95 0 0 0 388 380 0 147,440 73,720 No Yes Prot Prot/Perm Protected-Only 1215 5 Protected-Permissive

1230 71 0 71 77 4 81 0 0 0 284 324 0 92,016 46,008 No No Prot/Perm Perm Protected-Permissive 1230 5 Protected-Permissive

1245 52 1 53 96 6 102 0 0 0 212 408 0 86,496 43,248 No No Prot/Perm Perm Protected-Permissive 1245 5 Protected-Permissive

1300 63 0 63 83 7 90 0 0 0 252 360 0 90,720 45,360 No No Prot/Perm Perm Protected-Permissive 1300 5 Protected-Permissive

1315 76 0 76 80 11 91 0 0 0 304 364 0 110,656 55,328 No Yes Prot Prot/Perm Protected-Only 1315 5 Protected-Permissive

1330 62 0 62 91 3 94 0 0 0 248 376 0 93,248 46,624 No No Prot/Perm Perm Protected-Permissive 1330 5 Protected-Permissive

1345 99 0 99 80 9 89 0 0 0 396 356 0 140,976 70,488 No Yes Prot Prot/Perm Protected-Only 1345 6 Protected-Permissive

1400 67 0 67 103 8 111 0 0 0 268 444 0 118,992 59,496 No Yes Prot/Perm Prot/Perm Protected-Only 1400 6 Protected-Permissive

1415 79 1 80 64 7 71 0 0 0 320 284 0 90,880 45,440 No No Prot Perm Protected-Permissive 1415 6 Protected-Permissive

1430 73 0 73 154 15 169 0 0 0 292 676 0 197,392 98,696 No Yes Prot/Perm Prot/Perm Protected-Only 1430 6 Protected-Permissive

1445 89 1 90 92 13 105 0 0 0 360 420 0 151,200 75,600 No Yes Prot Prot/Perm Protected-Only 1445 6 Protected-Permissive

1500 83 0 83 98 8 106 0 0 0 332 424 0 140,768 70,384 No Yes Prot Prot/Perm Protected-Only 1500 6 Protected-Permissive

1515 79 0 79 83 9 92 0 0 0 316 368 0 116,288 58,144 No Yes Prot Prot/Perm Protected-Only 1515 6 Protected-Permissive

1530 102 0 102 115 13 128 0 0 0 408 512 0 208,896 104,448 No Yes Prot Prot/Perm Protected-Only 1530 7 Protected-Permissive

1545 89 0 89 108 12 120 0 0 0 356 480 0 170,880 85,440 No Yes Prot Prot/Perm Protected-Only 1545 7 Protected-Permissive

1600 111 0 111 93 12 105 0 0 0 444 420 0 186,480 93,240 No Yes Prot Prot/Perm Protected-Only 1600 7 Protected-Permissive

1615 77 0 77 109 14 123 0 0 0 308 492 0 151,536 75,768 No Yes Prot Prot/Perm Protected-Only 1615 7 Protected-Permissive

1630 118 1 119 98 9 107 0 0 0 476 428 0 203,728 101,864 No Yes Prot Prot/Perm Protected-Only 1630 7 Protected-Permissive

1645 114 0 114 118 18 136 0 0 0 456 544 0 248,064 124,032 No Yes Prot Prot/Perm Protected-Only 1645 7 Protected-Permissive

1700 170 0 170 117 18 135 0 0 0 680 540 0 367,200 183,600 No Yes Prot Prot Protected-Only 1700 7 Protected-Permissive

1715 158 0 158 96 15 111 0 0 0 632 444 0 280,608 140,304 No Yes Prot Prot/Perm Protected-Only 1715 7 Protected-Permissive

1730 140 0 140 81 10 91 0 0 0 560 364 0 203,840 101,920 No Yes Prot Prot/Perm Protected-Only 1730 7 Protected-Permissive

1745 80 0 80 67 8 75 0 0 0 320 300 0 96,000 48,000 No No Prot Perm Protected-Permissive 1745 5 Protected-Permissive

1800 87 0 87 54 10 64 0 0 0 348 256 0 89,088 44,544 No No Prot Perm Protected-Permissive 1800 5 Protected-Permissive

1815 73 1 74 72 4 76 0 0 0 296 304 0 89,984 44,992 No No Prot/Perm Perm Protected-Permissive 1815 5 Protected-Permissive

1830 69 0 69 57 7 64 0 0 0 276 256 0 70,656 35,328 No No Prot/Perm Perm Protected-Permissive 1830 5 Protected-Permissive

1845 70 0 70 50 12 62 0 0 0 280 248 0 69,440 34,720 No No Prot/Perm Perm Protected-Permissive 1845 5 Protected-Permissive

1900 55 1 56 49 2 51 0 0 0 224 204 0 45,696 22,848 No No Prot/Perm Perm Protected-Permissive 1900 4 Protected-Permissive

1915 51 0 51 40 6 46 0 0 0 204 184 0 37,536 18,768 No No Prot/Perm Perm Protected-Permissive 1915 4 Protected-Permissive

1930 59 0 59 52 7 59 0 0 0 236 236 0 55,696 27,848 No No Prot/Perm Perm Protected-Permissive 1930 4 Protected-Permissive

1945 47 0 47 59 5 64 0 0 0 188 256 0 48,128 24,064 No No Perm Perm Protected-Permissive 1945 4 Protected-Permissive

2000 49 0 49 49 8 57 0 0 0 196 228 0 44,688 22,344 No No Perm Perm Protected-Permissive 2000 4 Protected-Permissive

2015 44 0 44 36 9 45 0 0 0 176 180 0 31,680 15,840 No No Perm Perm Protected-Permissive 2015 4 Protected-Permissive

2030 43 1 44 45 4 49 0 0 0 176 196 0 34,496 17,248 No No Perm Perm Protected-Permissive 2030 8 Permissive-Only

2045 40 0 40 24 2 26 0 0 0 160 104 0 16,640 8,320 No No Perm Perm Protected-Permissive 2045 8 Permissive-Only

2100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2100 8 Permissive-Only

2115 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2115 8 Permissive-Only

2130 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2130 8 Permissive-Only

2145 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2145 8 Permissive-Only

2200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2200 52 Permissive-Only

2215 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2215 52 Permissive-Only

2230 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2230 52 Permissive-Only

2245 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2245 52 Permissive-Only

2300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2300 52 Permissive-Only

2315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2315 52 Permissive-Only

2330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2330 52 Permissive-Only

2345 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2345 52 Permissive-Only
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TH 169 SB Ramp & Belgrade Ave
Protected

Protected/Permissive

Permissive

Approach: Belgrade Ave Phase: WBL
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TH 169 SB Ramp & Belgrade Ave

System ID: FYA Time-of-Day Operation as of: 

102

Left-Turn FYA Operation

Belgrade Ave

Phase 1 (WBL)

1 52 0:00 Permissive-Only

2 8 6:00 Permissive-Only

3 4 6:30 Protected-Permissive

4 3 7:15 Protected-Permissive

5 5 8:30 Protected-Permissive

6 4 9:15 Protected-Permissive

7 5 11:15 Protected-Permissive

8 6 13:45 Protected-Permissive

9 7 15:30 Protected-Permissive

10 5 17:45 Protected-Permissive

11 4 19:00 Protected-Permissive

12 8 20:30 Permissive-Only

13 52 22:00 Permissive-Only

1 52 0:00 Permissive-Only

2 8 7:00 Permissive-Only

3 4 8:30 Protected-Permissive

4 4 11:00 Protected-Permissive

5 8 19:30 Permissive-Only

6 52 21:30 Permissive-Only
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TH 22 & Victory Dr

Phase 1 Mainline NBL

Adj. Left 

Turn 

Volume

Adj. Opp. 

Thru 

Volume

Adj. Opp. 

LT 

Volume

Speed 45+ and 

LT Volume >240 

vph?

Cross product

>80k  - 1 

opposing

Left turn 

volume

Cross 

product

Timing 

Pattern
Left Turn Phasing

000 2 0 2 6 1 7 2 0 2 8 28 8 224 56 No No Perm Perm Permissive-Only 000 52 Permissive-Only

015 3 1 4 5 2 7 0 0 0 16 28 0 448 112 No No Perm Perm Permissive-Only 015 52 Permissive-Only Number of Left Turn Lanes 2

030 1 0 1 3 0 3 1 0 1 4 12 4 48 12 No No Perm Perm Permissive-Only 030 52 Permissive-Only Number of Opposing Thru Lanes 2

045 0 0 0 2 1 3 0 0 0 0 12 0 0 0 No No Perm Perm Permissive-Only 045 52 Permissive-Only Speed Limit (mph) 55

100 0 0 0 4 0 4 2 0 2 0 16 8 0 0 No No Perm Perm Permissive-Only 100 52 Permissive-Only Lateral Offset (ft) -36

115 0 0 0 9 0 9 1 0 1 0 36 4 0 0 No No Perm Perm Permissive-Only 115 52 Permissive-Only Longitudinal Offset (ft) 140

130 0 0 0 1 0 1 1 0 1 0 4 4 0 0 No No Perm Perm Permissive-Only 130 52 Permissive-Only

145 1 0 1 0 3 3 1 0 1 4 12 4 48 12 No No Perm Perm Permissive-Only 145 52 Permissive-Only

200 0 0 0 4 0 4 1 0 1 0 16 4 0 0 No No Perm Perm Permissive-Only 200 52 Permissive-Only Mainline x

215 0 0 0 6 0 6 0 0 0 0 24 0 0 0 No No Perm Perm Permissive-Only 215 52 Permissive-Only Cross Street

230 0 0 0 1 2 3 1 0 1 0 12 4 0 0 No No Perm Perm Permissive-Only 230 52 Permissive-Only Crash History

245 0 1 1 0 1 1 1 0 1 4 4 4 16 4 No No Perm Perm Permissive-Only 245 52 Permissive-Only High Truck Volume

300 0 0 0 1 1 2 3 0 3 0 8 12 0 0 No No Perm Perm Permissive-Only 300 52 Permissive-Only Vertical Alignment

315 1 1 2 0 0 0 6 0 6 8 0 24 0 0 No No Perm Perm Permissive-Only 315 52 Permissive-Only Skewed Intersection

330 0 0 0 6 1 7 8 0 8 0 28 32 0 0 No No Perm Perm Permissive-Only 330 52 Permissive-Only

345 1 1 2 2 0 2 5 0 5 8 8 20 64 16 No No Perm Perm Permissive-Only 345 52 Permissive-Only

400 0 0 0 2 0 2 2 0 2 0 8 8 0 0 No No Perm Perm Permissive-Only 400 52 Permissive-Only Protected-Only

415 1 0 1 10 2 12 1 0 1 4 48 4 192 48 No No Perm Perm Permissive-Only 415 52 Permissive-Only Highest LT Volume 86.00               

430 3 1 4 6 4 10 2 0 2 16 40 8 640 160 No No Perm Perm Permissive-Only 430 52 Permissive-Only Highest Cross Product 218,544.00     

445 5 0 5 6 0 6 2 0 2 20 24 8 480 120 No No Perm Perm Permissive-Only 445 52 Permissive-Only Protected-Permissive

500 2 0 2 7 2 9 1 0 1 8 36 4 288 72 No No Perm Perm Permissive-Only 500 52 Permissive-Only Highest LT Volume 30.00               

515 0 0 0 14 2 16 7 0 7 0 64 28 0 0 No No Perm Perm Permissive-Only 515 52 Permissive-Only Highest Cross Product 24,960.00        

530 4 0 4 18 4 22 11 0 11 16 88 44 1,408 352 No No Perm Perm Permissive-Only 530 56 Protected-Permissive Permissive-Only

545 5 1 6 26 8 34 19 0 19 24 136 76 3,264 816 No No Perm Perm Permissive-Only 545 56 Protected-Permissive Highest LT Volume 5.00                 

600 8 0 8 26 5 31 8 0 8 32 124 32 3,968 992 No No Perm Perm Permissive-Only 600 56 Protected-Permissive Highest Cross Product 1,904.00          

615 15 0 15 36 8 44 10 0 10 60 176 40 10,560 2,640 No No Perm Perm Permissive-Only 615 56 Protected-Permissive

630 18 0 18 37 13 50 22 0 22 72 200 88 14,400 3,600 No No Perm Perm Permissive-Only 630 8 Protected-Permissive

645 16 0 16 42 21 63 32 0 32 64 252 128 16,128 4,032 No No Perm Perm Permissive-Only 645 8 Protected-Permissive

700 22 0 22 70 30 100 13 0 13 88 400 52 35,200 8,800 No No Perm Perm Protected-Permissive 700 3 Protected-Only

715 25 2 27 92 31 123 21 0 21 108 492 84 53,136 13,284 No No Perm Perm Protected-Permissive 715 3 Protected-Only

730 34 2 36 115 33 148 20 0 20 144 592 80 85,248 21,312 No No Perm Perm Protected-Permissive 730 3 Protected-Only

745 37 0 37 124 47 171 37 0 37 148 684 148 101,232 25,308 No Yes Perm Perm Protected-Only 745 3 Protected-Only

800 36 2 38 90 16 106 16 0 16 152 424 64 64,448 16,112 No No Perm Perm Protected-Permissive 800 4 Protected-Only

815 31 1 32 76 28 104 13 0 13 128 416 52 53,248 13,312 No No Perm Perm Protected-Permissive 815 4 Protected-Only

830 33 1 34 71 22 93 5 0 5 136 372 20 50,592 12,648 No No Perm Perm Protected-Permissive 830 4 Protected-Only

845 34 1 35 63 32 95 7 0 7 140 380 28 53,200 13,300 No No Perm Perm Protected-Permissive 845 4 Protected-Only

900 27 5 32 81 21 102 8 0 8 128 408 32 52,224 13,056 No No Perm Perm Protected-Permissive 900 4 Protected-Only

915 33 0 33 62 28 90 12 0 12 132 360 48 47,520 11,880 No No Perm Perm Protected-Permissive 915 4 Protected-Only

930 36 2 38 74 25 99 5 0 5 152 396 20 60,192 15,048 No No Perm Perm Protected-Permissive 930 4 Protected-Only

945 36 1 37 89 36 125 4 0 4 148 500 16 74,000 18,500 No No Perm Perm Protected-Permissive 945 4 Protected-Only

1000 44 2 46 80 21 101 8 0 8 184 404 32 74,336 18,584 No No Perm Perm Protected-Permissive 1000 4 Protected-Only

1015 36 1 37 61 20 81 7 0 7 148 324 28 47,952 11,988 No No Perm Perm Protected-Permissive 1015 4 Protected-Only

1030 57 4 61 87 18 105 3 1 4 244 420 16 102,480 25,620 Yes Yes Prot/Perm Perm Protected-Only 1030 4 Protected-Only

1045 50 5 55 76 34 110 6 1 7 220 440 28 96,800 24,200 No No Prot/Perm Perm Protected-Permissive 1045 4 Protected-Only

1100 49 5 54 79 24 103 9 0 9 216 412 36 88,992 22,248 No No Prot/Perm Perm Protected-Permissive 1100 4 Protected-Only

1115 48 5 53 76 31 107 4 0 4 212 428 16 90,736 22,684 No No Prot/Perm Perm Protected-Permissive 1115 4 Protected-Only

1130 57 3 60 101 30 131 6 0 6 240 524 24 125,760 31,440 No Yes Prot/Perm Perm Protected-Only 1130 6 Protected-Only

1145 77 9 86 86 25 111 6 1 7 344 444 28 152,736 38,184 Yes Yes Prot Perm Protected-Only 1145 6 Protected-Only

1200 84 4 88 64 14 78 14 0 14 352 312 56 109,824 27,456 Yes Yes Prot Perm Protected-Only 1200 6 Protected-Only

1215 67 3 70 100 26 126 13 0 13 280 504 52 141,120 35,280 Yes Yes Prot/Perm Perm Protected-Only 1215 6 Protected-Only

1230 76 2 78 75 17 92 14 0 14 312 368 56 114,816 28,704 Yes Yes Prot Perm Protected-Only 1230 6 Protected-Only

1245 81 7 88 83 23 106 16 0 16 352 424 64 149,248 37,312 Yes Yes Prot Perm Protected-Only 1245 6 Protected-Only

1300 61 3 64 88 20 108 7 0 7 256 432 28 110,592 27,648 Yes Yes Prot/Perm Perm Protected-Only 1300 6 Protected-Only

1315 60 5 65 79 12 91 7 0 7 260 364 28 94,640 23,660 Yes No Prot/Perm Perm Protected-Only 1315 6 Protected-Only

1330 64 1 65 87 21 108 7 0 7 260 432 28 112,320 28,080 Yes Yes Prot/Perm Perm Protected-Only 1330 6 Protected-Only

1345 67 5 72 75 16 91 10 0 10 288 364 40 104,832 26,208 Yes Yes Prot/Perm Perm Protected-Only 1345 6 Protected-Only

1400 65 7 72 75 18 93 5 0 5 288 372 20 107,136 26,784 Yes Yes Prot/Perm Perm Protected-Only 1400 6 Protected-Only

1415 58 2 60 74 22 96 5 0 5 240 384 20 92,160 23,040 No No Prot/Perm Perm Protected-Permissive 1415 6 Protected-Only

1430 55 3 58 107 16 123 7 0 7 232 492 28 114,144 28,536 No Yes Prot/Perm Perm Protected-Only 1430 6 Protected-Only

1445 54 3 57 100 14 114 7 0 7 228 456 28 103,968 25,992 No Yes Prot/Perm Perm Protected-Only 1445 6 Protected-Only

1500 46 3 49 86 26 112 11 0 11 196 448 44 87,808 21,952 No No Perm Perm Protected-Permissive 1500 6 Protected-Only

1515 52 6 58 89 23 112 8 0 8 232 448 32 103,936 25,984 No Yes Prot/Perm Perm Protected-Only 1515 5 Protected-Only

1530 86 15 101 106 19 125 9 0 9 404 500 36 202,000 50,500 Yes Yes Prot Prot/Perm Protected-Only 1530 5 Protected-Only

1545 50 4 54 120 21 141 6 0 6 216 564 24 121,824 30,456 No Yes Prot/Perm Perm Protected-Only 1545 5 Protected-Only

1600 80 6 86 107 26 133 6 0 6 344 532 24 183,008 45,752 Yes Yes Prot Perm Protected-Only 1600 5 Protected-Only

1615 51 3 54 111 20 131 8 1 9 216 524 36 113,184 28,296 No Yes Prot/Perm Perm Protected-Only 1615 7 Protected-Only

1630 71 16 87 119 38 157 5 0 5 348 628 20 218,544 54,636 Yes Yes Prot Prot/Perm Protected-Only 1630 7 Protected-Only

1645 63 6 69 135 28 163 5 0 5 276 652 20 179,952 44,988 Yes Yes Prot/Perm Perm Protected-Only 1645 7 Protected-Only

1700 38 7 45 140 35 175 5 0 5 180 700 20 126,000 31,500 No Yes Perm Perm Protected-Only 1700 7 Protected-Only

1715 59 7 66 131 30 161 12 0 12 264 644 48 170,016 42,504 Yes Yes Prot/Perm Perm Protected-Only 1715 7 Protected-Only

1730 54 5 59 107 18 125 9 0 9 236 500 36 118,000 29,500 No Yes Prot/Perm Perm Protected-Only 1730 7 Protected-Only

1745 34 4 38 114 22 136 8 0 8 152 544 32 82,688 20,672 No No Perm Perm Protected-Permissive 1745 6 Protected-Only

1800 48 3 51 92 17 109 6 0 6 204 436 24 88,944 22,236 No No Prot/Perm Perm Protected-Permissive 1800 6 Protected-Only

1815 43 3 46 79 18 97 2 0 2 184 388 8 71,392 17,848 No No Perm Perm Protected-Permissive 1815 6 Protected-Only

1830 31 1 32 70 17 87 5 0 5 128 348 20 44,544 11,136 No No Perm Perm Protected-Permissive 1830 4 Protected-Only

1845 40 0 40 50 11 61 3 0 3 160 244 12 39,040 9,760 No No Perm Perm Protected-Permissive 1845 4 Protected-Only

1900 41 2 43 58 7 65 3 0 3 172 260 12 44,720 11,180 No No Perm Perm Protected-Permissive 1900 4 Protected-Only

1915 39 2 41 50 9 59 3 0 3 164 236 12 38,704 9,676 No No Perm Perm Protected-Permissive 1915 4 Protected-Only

1930 30 16 46 45 8 53 0 0 0 184 212 0 39,008 9,752 No No Perm Perm Protected-Permissive 1930 4 Protected-Only

1945 29 2 31 38 11 49 1 0 1 124 196 4 24,304 6,076 No No Perm Perm Protected-Permissive 1945 8 Protected-Permissive

2000 28 2 30 44 8 52 0 0 0 120 208 0 24,960 6,240 No No Perm Perm Protected-Permissive 2000 8 Protected-Permissive

2015 30 2 32 34 8 42 3 0 3 128 168 12 21,504 5,376 No No Perm Perm Protected-Permissive 2015 8 Protected-Permissive

2030 14 3 17 35 6 41 2 0 2 68 164 8 11,152 2,788 No No Perm Perm Permissive-Only 2030 8 Protected-Permissive

2045 5 1 6 32 7 39 3 0 3 24 156 12 3,744 936 No No Perm Perm Permissive-Only 2045 8 Protected-Permissive

2100 6 1 7 18 10 28 4 0 4 28 112 16 3,136 784 No No Perm Perm Permissive-Only 2100 56 Protected-Permissive

2115 9 2 11 34 9 43 3 0 3 44 172 12 7,568 1,892 No No Perm Perm Permissive-Only 2115 56 Protected-Permissive

2130 7 0 7 22 10 32 2 0 2 28 128 8 3,584 896 No No Perm Perm Permissive-Only 2130 56 Protected-Permissive

2145 5 0 5 27 3 30 4 0 4 20 120 16 2,400 600 No No Perm Perm Permissive-Only 2145 56 Protected-Permissive

2200 5 0 5 11 3 14 0 0 0 20 56 0 1,120 280 No No Perm Perm Permissive-Only 2200 56 Protected-Permissive

2215 2 0 2 10 1 11 2 0 2 8 44 8 352 88 No No Perm Perm Permissive-Only 2215 56 Protected-Permissive

2230 3 4 7 13 4 17 0 0 0 28 68 0 1,904 476 No No Perm Perm Permissive-Only 2230 52 Permissive-Only

2245 2 0 2 17 3 20 1 0 1 8 80 4 640 160 No No Perm Perm Permissive-Only 2245 52 Permissive-Only

2300 0 3 3 15 2 17 0 0 0 12 68 0 816 204 No No Perm Perm Permissive-Only 2300 52 Permissive-Only

2315 0 1 1 7 2 9 1 0 1 4 36 4 144 36 No No Perm Perm Permissive-Only 2315 52 Permissive-Only

2330 4 0 4 9 1 10 1 0 1 16 40 4 640 160 No No Perm Perm Permissive-Only 2330 52 Permissive-Only

2345 4 0 4 6 1 7 3 0 3 16 28 12 448 112 No No Perm Perm Permissive-Only 2345 52 Permissive-Only
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TH 22 & Victory Dr

Phase 5 Mainline SBL

Adj. Left 

Turn 

Volume

Adj. Opp. 

Thru 

Volume

Adj. Opp. 

LT 

Volume

Speed 45+ and 

LT Volume >240 

vph?

Cross product

>80k  - 1 

opposing

Left turn 

volume

Cross 

product

Timing 

Pattern
Left Turn Phasing

000 2 0 2 6 2 8 2 0 2 8 32 8 256 128 No No Perm Perm Permissive-Only 000 52 Permissive-Only

015 0 0 0 9 3 12 3 1 4 0 48 16 0 0 No No Perm Perm Permissive-Only 015 52 Permissive-Only Number of Left Turn Lanes 1

030 1 0 1 3 2 5 1 0 1 4 20 4 80 40 No No Perm Perm Permissive-Only 030 52 Permissive-Only Number of Opposing Thru Lanes 2

045 0 0 0 4 4 8 0 0 0 0 32 0 0 0 No No Perm Perm Permissive-Only 045 52 Permissive-Only Speed Limit (mph) 55

100 2 0 2 2 0 2 0 0 0 8 8 0 64 32 No No Perm Perm Permissive-Only 100 52 Permissive-Only Lateral Offset (ft) -36

115 1 0 1 1 1 2 0 0 0 4 8 0 32 16 No No Perm Perm Permissive-Only 115 52 Permissive-Only Longitudinal Offset (ft) 140

130 1 0 1 4 1 5 0 0 0 4 20 0 80 40 No No Perm Perm Permissive-Only 130 52 Permissive-Only

145 1 0 1 6 0 6 1 0 1 4 24 4 96 48 No No Perm Perm Permissive-Only 145 52 Permissive-Only

200 1 0 1 2 2 4 0 0 0 4 16 0 64 32 No No Perm Perm Permissive-Only 200 52 Permissive-Only Mainline x

215 0 0 0 4 4 8 0 0 0 0 32 0 0 0 No No Perm Perm Permissive-Only 215 52 Permissive-Only Cross Street

230 1 0 1 2 1 3 0 0 0 4 12 0 48 24 No No Perm Perm Permissive-Only 230 52 Permissive-Only Crash History

245 1 0 1 3 2 5 0 1 1 4 20 4 80 40 No No Perm Perm Permissive-Only 245 52 Permissive-Only High Truck Volume

300 3 0 3 2 6 8 0 0 0 12 32 0 384 192 No No Perm Perm Permissive-Only 300 52 Permissive-Only Vertical Alignment

315 6 0 6 1 4 5 1 1 2 24 20 8 480 240 No No Perm Perm Permissive-Only 315 52 Permissive-Only Skewed Intersection

330 8 0 8 2 6 8 0 0 0 32 32 0 1,024 512 No No Perm Perm Permissive-Only 330 52 Permissive-Only

345 5 0 5 6 3 9 1 1 2 20 36 8 720 360 No No Perm Perm Permissive-Only 345 52 Permissive-Only

400 2 0 2 3 4 7 0 0 0 8 28 0 224 112 No No Perm Perm Permissive-Only 400 52 Permissive-Only Protected-Only

415 1 0 1 11 4 15 1 0 1 4 60 4 240 120 No No Perm Perm Permissive-Only 415 52 Permissive-Only Highest LT Volume 37.00             

430 2 0 2 6 2 8 3 1 4 8 32 16 256 128 No No Perm Perm Permissive-Only 430 52 Permissive-Only Highest Cross Product 69,856.00      

445 2 0 2 12 6 18 5 0 5 8 72 20 576 288 No No Perm Perm Permissive-Only 445 52 Permissive-Only Protected-Permissive

500 1 0 1 19 3 22 2 0 2 4 88 8 352 176 No No Perm Perm Permissive-Only 500 52 Permissive-Only Highest LT Volume 32.00             

515 7 0 7 28 8 36 0 0 0 28 144 0 4,032 2,016 No No Perm Perm Permissive-Only 515 52 Permissive-Only Highest Cross Product 48,640.00      

530 11 0 11 28 22 50 4 0 4 44 200 16 8,800 4,400 No No Perm Perm Permissive-Only 530 56 Protected-Permissive Permissive-Only

545 19 0 19 33 33 66 5 1 6 76 264 24 20,064 10,032 No No Perm Perm Protected-Permissive 545 56 Protected-Permissive Highest LT Volume 8.00                

600 8 0 8 38 11 49 8 0 8 32 196 32 6,272 3,136 No No Perm Perm Permissive-Only 600 56 Protected-Permissive Highest Cross Product 4,032.00        

615 10 0 10 35 10 45 15 0 15 40 180 60 7,200 3,600 No No Perm Perm Permissive-Only 615 56 Protected-Permissive

630 22 0 22 58 24 82 18 0 18 88 328 72 28,864 14,432 No No Perm Perm Protected-Permissive 630 8 Protected-Permissive

645 32 0 32 64 31 95 16 0 16 128 380 64 48,640 24,320 No No Perm Perm Protected-Permissive 645 8 Protected-Permissive

700 13 0 13 75 30 105 22 0 22 52 420 88 21,840 10,920 No No Perm Perm Protected-Permissive 700 3 Protected-Only

715 21 0 21 72 42 114 25 2 27 84 456 108 38,304 19,152 No No Perm Perm Protected-Permissive 715 3 Protected-Only

730 20 0 20 102 41 143 34 2 36 80 572 144 45,760 22,880 No No Perm Perm Protected-Permissive 730 3 Protected-Only

745 37 0 37 75 43 118 37 0 37 148 472 148 69,856 34,928 No No Perm Perm Protected-Permissive 745 3 Protected-Only

800 16 0 16 74 16 90 36 2 38 64 360 152 23,040 11,520 No No Perm Perm Protected-Permissive 800 4 Protected-Only

815 13 0 13 70 16 86 31 1 32 52 344 128 17,888 8,944 No No Perm Perm Permissive-Only 815 4 Protected-Only

830 5 0 5 53 21 74 33 1 34 20 296 136 5,920 2,960 No No Perm Perm Permissive-Only 830 4 Protected-Only

845 7 0 7 51 21 72 34 1 35 28 288 140 8,064 4,032 No No Perm Perm Permissive-Only 845 4 Protected-Only

900 8 0 8 61 12 73 27 5 32 32 292 128 9,344 4,672 No No Perm Perm Permissive-Only 900 4 Protected-Only

915 12 0 12 69 18 87 33 0 33 48 348 132 16,704 8,352 No No Perm Perm Permissive-Only 915 4 Protected-Only

930 5 0 5 58 15 73 36 2 38 20 292 152 5,840 2,920 No No Perm Perm Permissive-Only 930 4 Protected-Only

945 4 0 4 78 13 91 36 1 37 16 364 148 5,824 2,912 No No Perm Perm Permissive-Only 945 4 Protected-Only

1000 8 0 8 57 8 65 44 2 46 32 260 184 8,320 4,160 No No Perm Perm Permissive-Only 1000 4 Protected-Only

1015 7 0 7 71 11 82 36 1 37 28 328 148 9,184 4,592 No No Perm Perm Permissive-Only 1015 4 Protected-Only

1030 3 1 4 55 6 61 57 4 61 16 244 244 3,904 1,952 No No Perm Perm Permissive-Only 1030 4 Protected-Only

1045 6 1 7 81 16 97 50 5 55 28 388 220 10,864 5,432 No No Perm Perm Permissive-Only 1045 4 Protected-Only

1100 9 0 9 62 10 72 49 5 54 36 288 216 10,368 5,184 No No Perm Perm Permissive-Only 1100 4 Protected-Only

1115 4 0 4 66 18 84 48 5 53 16 336 212 5,376 2,688 No No Perm Perm Permissive-Only 1115 4 Protected-Only

1130 6 0 6 75 20 95 57 3 60 24 380 240 9,120 4,560 No No Perm Perm Permissive-Only 1130 6 Protected-Only

1145 6 1 7 73 29 102 77 9 86 28 408 344 11,424 5,712 No No Perm Perm Permissive-Only 1145 6 Protected-Only

1200 14 0 14 66 28 94 84 4 88 56 376 352 21,056 10,528 No No Perm Perm Protected-Permissive 1200 6 Protected-Only

1215 13 0 13 85 31 116 67 3 70 52 464 280 24,128 12,064 No No Perm Perm Protected-Permissive 1215 6 Protected-Only

1230 14 0 14 81 29 110 76 2 78 56 440 312 24,640 12,320 No No Perm Perm Protected-Permissive 1230 6 Protected-Only

1245 16 0 16 90 31 121 81 7 88 64 484 352 30,976 15,488 No No Perm Perm Protected-Permissive 1245 6 Protected-Only

1300 7 0 7 115 23 138 61 3 64 28 552 256 15,456 7,728 No No Perm Perm Permissive-Only 1300 6 Protected-Only

1315 7 0 7 95 21 116 60 5 65 28 464 260 12,992 6,496 No No Perm Perm Permissive-Only 1315 6 Protected-Only

1330 7 0 7 110 16 126 64 1 65 28 504 260 14,112 7,056 No No Perm Perm Permissive-Only 1330 6 Protected-Only

1345 10 0 10 81 15 96 67 5 72 40 384 288 15,360 7,680 No No Perm Perm Permissive-Only 1345 6 Protected-Only

1400 5 0 5 79 23 102 65 7 72 20 408 288 8,160 4,080 No No Perm Perm Permissive-Only 1400 6 Protected-Only

1415 5 0 5 96 20 116 58 2 60 20 464 240 9,280 4,640 No No Perm Perm Permissive-Only 1415 6 Protected-Only

1430 7 0 7 101 9 110 55 3 58 28 440 232 12,320 6,160 No No Perm Perm Permissive-Only 1430 6 Protected-Only

1445 7 0 7 104 16 120 54 3 57 28 480 228 13,440 6,720 No No Perm Perm Permissive-Only 1445 6 Protected-Only

1500 11 0 11 96 20 116 46 3 49 44 464 196 20,416 10,208 No No Perm Perm Protected-Permissive 1500 6 Protected-Only

1515 8 0 8 103 11 114 52 6 58 32 456 232 14,592 7,296 No No Perm Perm Permissive-Only 1515 5 Protected-Only

1530 9 0 9 123 25 148 86 15 101 36 592 404 21,312 10,656 No No Perm Perm Protected-Permissive 1530 5 Protected-Only

1545 6 0 6 104 17 121 50 4 54 24 484 216 11,616 5,808 No No Perm Perm Permissive-Only 1545 5 Protected-Only

1600 6 0 6 126 29 155 80 6 86 24 620 344 14,880 7,440 No No Perm Perm Permissive-Only 1600 5 Protected-Only

1615 8 1 9 118 32 150 51 3 54 36 600 216 21,600 10,800 No No Perm Perm Protected-Permissive 1615 7 Protected-Only

1630 5 0 5 131 21 152 71 16 87 20 608 348 12,160 6,080 No No Perm Perm Permissive-Only 1630 7 Protected-Only

1645 5 0 5 165 30 195 63 6 69 20 780 276 15,600 7,800 No No Perm Perm Permissive-Only 1645 7 Protected-Only

1700 5 0 5 134 17 151 38 7 45 20 604 180 12,080 6,040 No No Perm Perm Permissive-Only 1700 7 Protected-Only

1715 12 0 12 134 22 156 59 7 66 48 624 264 29,952 14,976 No No Perm Perm Protected-Permissive 1715 7 Protected-Only

1730 9 0 9 133 19 152 54 5 59 36 608 236 21,888 10,944 No No Perm Perm Protected-Permissive 1730 7 Protected-Only

1745 8 0 8 108 27 135 34 4 38 32 540 152 17,280 8,640 No No Perm Perm Permissive-Only 1745 6 Protected-Only

1800 6 0 6 86 12 98 48 3 51 24 392 204 9,408 4,704 No No Perm Perm Permissive-Only 1800 6 Protected-Only

1815 2 0 2 91 15 106 43 3 46 8 424 184 3,392 1,696 No No Perm Perm Permissive-Only 1815 6 Protected-Only

1830 5 0 5 89 6 95 31 1 32 20 380 128 7,600 3,800 No No Perm Perm Permissive-Only 1830 4 Protected-Only

1845 3 0 3 66 11 77 40 0 40 12 308 160 3,696 1,848 No No Perm Perm Permissive-Only 1845 4 Protected-Only

1900 3 0 3 73 13 86 41 2 43 12 344 172 4,128 2,064 No No Perm Perm Permissive-Only 1900 4 Protected-Only

1915 3 0 3 75 16 91 39 2 41 12 364 164 4,368 2,184 No No Perm Perm Permissive-Only 1915 4 Protected-Only

1930 0 0 0 69 7 76 30 16 46 0 304 184 0 0 No No Perm Perm Permissive-Only 1930 4 Protected-Only

1945 1 0 1 75 11 86 29 2 31 4 344 124 1,376 688 No No Perm Perm Permissive-Only 1945 8 Protected-Permissive

2000 0 0 0 82 12 94 28 2 30 0 376 120 0 0 No No Perm Perm Permissive-Only 2000 8 Protected-Permissive

2015 3 0 3 58 8 66 30 2 32 12 264 128 3,168 1,584 No No Perm Perm Permissive-Only 2015 8 Protected-Permissive

2030 2 0 2 50 8 58 14 3 17 8 232 68 1,856 928 No No Perm Perm Permissive-Only 2030 8 Protected-Permissive

2045 3 0 3 45 14 59 5 1 6 12 236 24 2,832 1,416 No No Perm Perm Permissive-Only 2045 8 Protected-Permissive

2100 4 0 4 46 4 50 6 1 7 16 200 28 3,200 1,600 No No Perm Perm Permissive-Only 2100 56 Protected-Permissive

2115 3 0 3 27 5 32 9 2 11 12 128 44 1,536 768 No No Perm Perm Permissive-Only 2115 56 Protected-Permissive

2130 2 0 2 32 5 37 7 0 7 8 148 28 1,184 592 No No Perm Perm Permissive-Only 2130 56 Protected-Permissive

2145 4 0 4 29 4 33 5 0 5 16 132 20 2,112 1,056 No No Perm Perm Permissive-Only 2145 56 Protected-Permissive

2200 0 0 0 22 4 26 5 0 5 0 104 20 0 0 No No Perm Perm Permissive-Only 2200 56 Protected-Permissive

2215 2 0 2 14 6 20 2 0 2 8 80 8 640 320 No No Perm Perm Permissive-Only 2215 56 Protected-Permissive

2230 0 0 0 7 3 10 3 4 7 0 40 28 0 0 No No Perm Perm Permissive-Only 2230 52 Permissive-Only

2245 1 0 1 14 6 20 2 0 2 4 80 8 320 160 No No Perm Perm Permissive-Only 2245 52 Permissive-Only

2300 0 0 0 8 5 13 0 3 3 0 52 12 0 0 No No Perm Perm Permissive-Only 2300 52 Permissive-Only

2315 1 0 1 11 5 16 0 1 1 4 64 4 256 128 No No Perm Perm Permissive-Only 2315 52 Permissive-Only

2330 1 0 1 9 5 14 4 0 4 4 56 16 224 112 No No Perm Perm Permissive-Only 2330 52 Permissive-Only

2345 3 0 3 9 2 11 4 0 4 12 44 16 528 264 No No Perm Perm Permissive-Only 2345 52 Permissive-Only
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TH 22 & Victory Dr

Phase 3 Cross-Street WBL
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000 1 0 1 2 2 4 1 0 1 4 16 4 64 32 No No Perm Perm Permissive-Only 000 52 Permissive-Only

015 0 0 0 0 1 1 4 0 4 0 4 16 0 0 No No Perm Perm Permissive-Only 015 52 Permissive-Only Number of Left Turn Lanes 1

030 2 0 2 0 0 0 3 0 3 8 0 12 0 0 No No Perm Perm Permissive-Only 030 52 Permissive-Only Number of Opposing Thru Lanes 2

045 6 0 6 0 1 1 0 0 0 24 4 0 96 48 No No Perm Perm Permissive-Only 045 52 Permissive-Only Speed Limit (mph) 40

100 3 0 3 2 1 3 0 0 0 12 12 0 144 72 No No Perm Perm Permissive-Only 100 52 Permissive-Only Lateral Offset (ft) -22

115 4 0 4 1 2 3 0 0 0 16 12 0 192 96 No No Perm Perm Permissive-Only 115 52 Permissive-Only Longitudinal Offset (ft) 140

130 1 0 1 2 2 4 1 0 1 4 16 4 64 32 No No Perm Perm Permissive-Only 130 52 Permissive-Only

145 2 0 2 1 0 1 1 0 1 8 4 4 32 16 No No Perm Perm Permissive-Only 145 52 Permissive-Only

200 8 0 8 1 0 1 0 0 0 32 4 0 128 64 No No Perm Perm Permissive-Only 200 52 Permissive-Only Mainline

215 0 0 0 2 0 2 0 0 0 0 8 0 0 0 No No Perm Perm Permissive-Only 215 52 Permissive-Only Cross Street x

230 4 0 4 1 1 2 0 0 0 16 8 0 128 64 No No Perm Perm Permissive-Only 230 52 Permissive-Only Crash History

245 6 0 6 2 0 2 0 0 0 24 8 0 192 96 No No Perm Perm Permissive-Only 245 52 Permissive-Only High Truck Volume

300 2 0 2 6 0 6 1 0 1 8 24 4 192 96 No No Perm Perm Permissive-Only 300 52 Permissive-Only Vertical Alignment

315 0 0 0 5 0 5 0 0 0 0 20 0 0 0 No No Perm Perm Permissive-Only 315 52 Permissive-Only Skewed Intersection

330 1 0 1 5 0 5 0 0 0 4 20 0 80 40 No No Perm Perm Permissive-Only 330 52 Permissive-Only

345 2 0 2 4 0 4 0 0 0 8 16 0 128 64 No No Perm Perm Permissive-Only 345 52 Permissive-Only

400 2 0 2 4 0 4 3 0 3 8 16 12 128 64 No No Perm Perm Permissive-Only 400 52 Permissive-Only Protected-Only

415 0 0 0 3 0 3 0 0 0 0 12 0 0 0 No No Perm Perm Permissive-Only 415 52 Permissive-Only Highest LT Volume -                   

430 0 0 0 3 0 3 1 0 1 0 12 4 0 0 No No Perm Perm Permissive-Only 430 52 Permissive-Only Highest Cross Product -                   

445 1 0 1 5 0 5 0 0 0 4 20 0 80 40 No No Perm Perm Permissive-Only 445 52 Permissive-Only Protected-Permissive

500 0 0 0 2 0 2 1 0 1 0 8 4 0 0 No No Perm Perm Permissive-Only 500 52 Permissive-Only Highest LT Volume 105.00             

515 3 0 3 6 2 8 2 0 2 12 32 8 384 192 No No Perm Perm Permissive-Only 515 52 Permissive-Only Highest Cross Product 177,472.00     

530 1 0 1 12 1 13 2 0 2 4 52 8 208 104 No No Perm Perm Permissive-Only 530 56 Permissive-Only Permissive-Only

545 6 0 6 31 2 33 3 0 3 24 132 12 3,168 1,584 No No Perm Perm Permissive-Only 545 56 Permissive-Only Highest LT Volume 14.00               

600 5 0 5 15 1 16 3 0 3 20 64 12 1,280 640 No No Perm Perm Permissive-Only 600 56 Permissive-Only Highest Cross Product 13,216.00        

615 8 0 8 15 1 16 6 0 6 32 64 24 2,048 1,024 No No Perm Perm Permissive-Only 615 56 Permissive-Only

630 5 0 5 30 7 37 12 0 12 20 148 48 2,960 1,480 No No Perm Perm Permissive-Only 630 8 Permissive-Only

645 14 0 14 49 10 59 12 0 12 56 236 48 13,216 6,608 No No Perm Perm Permissive-Only 645 8 Permissive-Only

700 6 0 6 22 10 32 10 0 10 24 128 40 3,072 1,536 No No Perm Perm Permissive-Only 700 3 Protected-Permissive

715 16 0 16 31 12 43 17 0 17 64 172 68 11,008 5,504 No No Perm Perm Permissive-Only 715 3 Protected-Permissive

730 24 0 24 25 24 49 26 0 26 96 196 104 18,816 9,408 No No Perm Perm Permissive-Only 730 3 Protected-Permissive

745 28 0 28 35 16 51 23 0 23 112 204 92 22,848 11,424 No No Perm Perm Protected-Permissive 745 3 Protected-Permissive

800 20 0 20 32 17 49 21 0 21 80 196 84 15,680 7,840 No No Perm Perm Permissive-Only 800 4 Protected-Permissive

815 16 0 16 24 18 42 22 0 22 64 168 88 10,752 5,376 No No Perm Perm Permissive-Only 815 4 Protected-Permissive

830 20 0 20 15 20 35 17 1 18 80 140 72 11,200 5,600 No No Perm Perm Permissive-Only 830 4 Protected-Permissive

845 15 0 15 24 24 48 15 0 15 60 192 60 11,520 5,760 No No Perm Perm Permissive-Only 845 4 Protected-Permissive

900 16 0 16 24 18 42 17 0 17 64 168 68 10,752 5,376 No No Perm Perm Permissive-Only 900 4 Protected-Permissive

915 17 0 17 14 26 40 16 0 16 68 160 64 10,880 5,440 No No Perm Perm Permissive-Only 915 4 Protected-Permissive

930 19 0 19 19 29 48 20 0 20 76 192 80 14,592 7,296 No No Perm Perm Permissive-Only 930 4 Protected-Permissive

945 16 0 16 9 22 31 23 0 23 64 124 92 7,936 3,968 No No Perm Perm Permissive-Only 945 4 Protected-Permissive

1000 14 0 14 28 41 69 18 0 18 56 276 72 15,456 7,728 No No Perm Perm Permissive-Only 1000 4 Protected-Permissive

1015 17 0 17 19 29 48 18 0 18 68 192 72 13,056 6,528 No No Perm Perm Permissive-Only 1015 4 Protected-Permissive

1030 20 0 20 17 37 54 13 0 13 80 216 52 17,280 8,640 No No Perm Perm Permissive-Only 1030 4 Protected-Permissive

1045 21 0 21 23 41 64 23 1 24 84 256 96 21,504 10,752 No No Perm Perm Protected-Permissive 1045 4 Protected-Permissive

1100 26 0 26 23 42 65 35 0 35 104 260 140 27,040 13,520 No No Perm Perm Protected-Permissive 1100 4 Protected-Permissive

1115 29 0 29 24 37 61 26 0 26 116 244 104 28,304 14,152 No No Perm Perm Protected-Permissive 1115 4 Protected-Permissive

1130 64 0 64 22 61 83 23 0 23 256 332 92 84,992 42,496 No No Prot/Perm Perm Protected-Permissive 1130 6 Protected-Permissive

1145 36 0 36 34 56 90 25 0 25 144 360 100 51,840 25,920 No No Perm Perm Protected-Permissive 1145 6 Protected-Permissive

1200 52 0 52 27 53 80 35 0 35 208 320 140 66,560 33,280 No No Prot/Perm Perm Protected-Permissive 1200 6 Protected-Permissive

1215 47 0 47 22 50 72 29 0 29 188 288 116 54,144 27,072 No No Perm Perm Protected-Permissive 1215 6 Protected-Permissive

1230 31 0 31 44 60 104 27 0 27 124 416 108 51,584 25,792 No No Perm Perm Protected-Permissive 1230 6 Protected-Permissive

1245 26 0 26 33 36 69 27 0 27 104 276 108 28,704 14,352 No No Perm Perm Protected-Permissive 1245 6 Protected-Permissive

1300 20 0 20 30 46 76 22 0 22 80 304 88 24,320 12,160 No No Perm Perm Protected-Permissive 1300 6 Protected-Permissive

1315 29 0 29 26 50 76 31 0 31 116 304 124 35,264 17,632 No No Perm Perm Protected-Permissive 1315 6 Protected-Permissive

1330 34 0 34 33 45 78 24 0 24 136 312 96 42,432 21,216 No No Perm Perm Protected-Permissive 1330 6 Protected-Permissive

1345 14 0 14 24 60 84 23 0 23 56 336 92 18,816 9,408 No No Perm Perm Permissive-Only 1345 6 Protected-Permissive

1400 29 0 29 32 38 70 24 0 24 116 280 96 32,480 16,240 No No Perm Perm Protected-Permissive 1400 6 Protected-Permissive

1415 22 0 22 23 53 76 33 0 33 88 304 132 26,752 13,376 No No Perm Perm Protected-Permissive 1415 6 Protected-Permissive

1430 34 0 34 29 67 96 32 0 32 136 384 128 52,224 26,112 No No Perm Perm Protected-Permissive 1430 6 Protected-Permissive

1445 30 0 30 30 41 71 26 0 26 120 284 104 34,080 17,040 No No Perm Perm Protected-Permissive 1445 6 Protected-Permissive

1500 32 0 32 28 47 75 39 0 39 128 300 156 38,400 19,200 No No Perm Perm Protected-Permissive 1500 6 Protected-Permissive

1515 29 0 29 33 39 72 27 0 27 116 288 108 33,408 16,704 No No Perm Perm Protected-Permissive 1515 5 Protected-Permissive

1530 73 0 73 36 47 83 34 0 34 292 332 136 96,944 48,472 No No Prot/Perm Perm Protected-Permissive 1530 5 Protected-Permissive

1545 38 0 38 30 50 80 29 0 29 152 320 116 48,640 24,320 No No Perm Perm Protected-Permissive 1545 5 Protected-Permissive

1600 62 0 62 27 56 83 33 0 33 248 332 132 82,336 41,168 No No Prot/Perm Perm Protected-Permissive 1600 5 Protected-Permissive

1615 57 0 57 37 61 98 46 0 46 228 392 184 89,376 44,688 No No Prot/Perm Perm Protected-Permissive 1615 7 Protected-Permissive

1630 105 0 105 20 48 68 35 0 35 420 272 140 114,240 57,120 No Yes Prot Prot/Perm Protected-Only 1630 7 Protected-Permissive

1645 64 0 64 16 58 74 53 1 54 256 296 216 75,776 37,888 No No Prot/Perm Perm Protected-Permissive 1645 7 Protected-Permissive

1700 94 0 94 43 75 118 58 1 59 376 472 236 177,472 88,736 No Yes Prot Prot/Perm Protected-Only 1700 7 Protected-Permissive

1715 50 0 50 36 54 90 54 0 54 200 360 216 72,000 36,000 No No Prot/Perm Perm Protected-Permissive 1715 7 Protected-Permissive

1730 37 0 37 28 61 89 30 0 30 148 356 120 52,688 26,344 No No Perm Perm Protected-Permissive 1730 7 Protected-Permissive

1745 20 0 20 18 46 64 36 0 36 80 256 144 20,480 10,240 No No Perm Perm Protected-Permissive 1745 6 Protected-Permissive

1800 17 0 17 20 42 62 35 0 35 68 248 140 16,864 8,432 No No Perm Perm Permissive-Only 1800 6 Protected-Permissive

1815 19 0 19 16 47 63 32 0 32 76 252 128 19,152 9,576 No No Perm Perm Permissive-Only 1815 6 Protected-Permissive

1830 14 0 14 17 38 55 30 0 30 56 220 120 12,320 6,160 No No Perm Perm Permissive-Only 1830 4 Protected-Permissive

1845 13 0 13 12 29 41 25 0 25 52 164 100 8,528 4,264 No No Perm Perm Permissive-Only 1845 4 Protected-Permissive

1900 7 0 7 13 34 47 17 0 17 28 188 68 5,264 2,632 No No Perm Perm Permissive-Only 1900 4 Protected-Permissive

1915 12 0 12 15 20 35 20 0 20 48 140 80 6,720 3,360 No No Perm Perm Permissive-Only 1915 4 Protected-Permissive

1930 6 0 6 16 31 47 24 0 24 24 188 96 4,512 2,256 No No Perm Perm Permissive-Only 1930 4 Protected-Permissive

1945 10 0 10 15 30 45 17 0 17 40 180 68 7,200 3,600 No No Perm Perm Permissive-Only 1945 8 Permissive-Only

2000 3 0 3 13 20 33 12 1 13 12 132 52 1,584 792 No No Perm Perm Permissive-Only 2000 8 Permissive-Only

2015 8 0 8 5 21 26 26 0 26 32 104 104 3,328 1,664 No No Perm Perm Permissive-Only 2015 8 Permissive-Only

2030 9 0 9 8 19 27 12 0 12 36 108 48 3,888 1,944 No No Perm Perm Permissive-Only 2030 8 Permissive-Only

2045 7 0 7 9 14 23 15 0 15 28 92 60 2,576 1,288 No No Perm Perm Permissive-Only 2045 8 Permissive-Only

2100 4 0 4 12 8 20 8 0 8 16 80 32 1,280 640 No No Perm Perm Permissive-Only 2100 56 Permissive-Only

2115 2 0 2 10 9 19 13 0 13 8 76 52 608 304 No No Perm Perm Permissive-Only 2115 56 Permissive-Only

2130 4 0 4 7 12 19 6 1 7 16 76 28 1,216 608 No No Perm Perm Permissive-Only 2130 56 Permissive-Only

2145 3 0 3 8 13 21 15 0 15 12 84 60 1,008 504 No No Perm Perm Permissive-Only 2145 56 Permissive-Only

2200 5 0 5 4 10 14 4 0 4 20 56 16 1,120 560 No No Perm Perm Permissive-Only 2200 56 Permissive-Only

2215 2 0 2 8 10 18 3 0 3 8 72 12 576 288 No No Perm Perm Permissive-Only 2215 56 Permissive-Only

2230 2 0 2 3 2 5 2 0 2 8 20 8 160 80 No No Perm Perm Permissive-Only 2230 52 Permissive-Only

2245 1 0 1 2 1 3 1 0 1 4 12 4 48 24 No No Perm Perm Permissive-Only 2245 52 Permissive-Only

2300 2 0 2 2 1 3 4 0 4 8 12 16 96 48 No No Perm Perm Permissive-Only 2300 52 Permissive-Only

2315 2 0 2 1 1 2 0 0 0 8 8 0 64 32 No No Perm Perm Permissive-Only 2315 52 Permissive-Only

2330 1 0 1 2 0 2 3 0 3 4 8 12 32 16 No No Perm Perm Permissive-Only 2330 52 Permissive-Only

2345 1 0 1 1 0 1 3 0 3 4 4 12 16 8 No No Perm Perm Permissive-Only 2345 52 Permissive-Only
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TH 22 & Victory Dr

Phase 7 Cross-Street EBL
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000 1 0 1 0 1 1 1 0 1 4 4 4 16 8 No No Perm Perm Permissive-Only 000 52 Permissive-Only

015 4 0 4 2 1 3 0 0 0 16 12 0 192 96 No No Perm Perm Permissive-Only 015 52 Permissive-Only Number of Left Turn Lanes 1

030 3 0 3 1 2 3 2 0 2 12 12 8 144 72 No No Perm Perm Permissive-Only 030 52 Permissive-Only Number of Opposing Thru Lanes 2

045 0 0 0 3 3 6 6 0 6 0 24 24 0 0 No No Perm Perm Permissive-Only 045 52 Permissive-Only Speed Limit (mph) 40

100 0 0 0 9 4 13 3 0 3 0 52 12 0 0 No No Perm Perm Permissive-Only 100 52 Permissive-Only Lateral Offset (ft) -22

115 0 0 0 3 1 4 4 0 4 0 16 16 0 0 No No Perm Perm Permissive-Only 115 52 Permissive-Only Longitudinal Offset (ft) 150

130 1 0 1 5 2 7 1 0 1 4 28 4 112 56 No No Perm Perm Permissive-Only 130 52 Permissive-Only

145 1 0 1 2 2 4 2 0 2 4 16 8 64 32 No No Perm Perm Permissive-Only 145 52 Permissive-Only

200 0 0 0 6 0 6 8 0 8 0 24 32 0 0 No No Perm Perm Permissive-Only 200 52 Permissive-Only Mainline

215 0 0 0 3 3 6 0 0 0 0 24 0 0 0 No No Perm Perm Permissive-Only 215 52 Permissive-Only Cross Street x

230 0 0 0 1 4 5 4 0 4 0 20 16 0 0 No No Perm Perm Permissive-Only 230 52 Permissive-Only Crash History

245 0 0 0 0 1 1 6 0 6 0 4 24 0 0 No No Perm Perm Permissive-Only 245 52 Permissive-Only High Truck Volume

300 1 0 1 1 0 1 2 0 2 4 4 8 16 8 No No Perm Perm Permissive-Only 300 52 Permissive-Only Vertical Alignment

315 0 0 0 2 0 2 0 0 0 0 8 0 0 0 No No Perm Perm Permissive-Only 315 52 Permissive-Only Skewed Intersection

330 0 0 0 0 1 1 1 0 1 0 4 4 0 0 No No Perm Perm Permissive-Only 330 52 Permissive-Only

345 0 0 0 2 0 2 2 0 2 0 8 8 0 0 No No Perm Perm Permissive-Only 345 52 Permissive-Only

400 3 0 3 3 2 5 2 0 2 12 20 8 240 120 No No Perm Perm Permissive-Only 400 52 Permissive-Only Protected-Only

415 0 0 0 1 1 2 0 0 0 0 8 0 0 0 No No Perm Perm Permissive-Only 415 52 Permissive-Only Highest LT Volume -                  

430 1 0 1 8 0 8 0 0 0 4 32 0 128 64 No No Perm Perm Permissive-Only 430 52 Permissive-Only Highest Cross Product -                  

445 0 0 0 3 0 3 1 0 1 0 12 4 0 0 No No Perm Perm Permissive-Only 445 52 Permissive-Only Protected-Permissive

500 1 0 1 3 0 3 0 0 0 4 12 0 48 24 No No Perm Perm Permissive-Only 500 52 Permissive-Only Highest LT Volume 58.00             

515 2 0 2 2 1 3 3 0 3 8 12 12 96 48 No No Perm Perm Permissive-Only 515 52 Permissive-Only Highest Cross Product 75,520.00      

530 2 0 2 11 1 12 1 0 1 8 48 4 384 192 No No Perm Perm Permissive-Only 530 56 Permissive-Only Permissive-Only

545 3 0 3 5 1 6 6 0 6 12 24 24 288 144 No No Perm Perm Permissive-Only 545 56 Permissive-Only Highest LT Volume 26.00             

600 3 0 3 7 2 9 5 0 5 12 36 20 432 216 No No Perm Perm Permissive-Only 600 56 Permissive-Only Highest Cross Product 4,032.00        

615 6 0 6 11 2 13 8 0 8 24 52 32 1,248 624 No No Perm Perm Permissive-Only 615 56 Permissive-Only

630 12 0 12 17 2 19 5 0 5 48 76 20 3,648 1,824 No No Perm Perm Permissive-Only 630 8 Permissive-Only

645 12 0 12 19 2 21 14 0 14 48 84 56 4,032 2,016 No No Perm Perm Permissive-Only 645 8 Permissive-Only

700 10 0 10 21 2 23 6 0 6 40 92 24 3,680 1,840 No No Perm Perm Permissive-Only 700 3 Protected-Permissive

715 17 0 17 31 9 40 16 0 16 68 160 64 10,880 5,440 No No Perm Perm Permissive-Only 715 3 Protected-Permissive

730 26 0 26 29 4 33 24 0 24 104 132 96 13,728 6,864 No No Perm Perm Permissive-Only 730 3 Protected-Permissive

745 23 0 23 46 3 49 28 0 28 92 196 112 18,032 9,016 No No Perm Perm Permissive-Only 745 3 Protected-Permissive

800 21 0 21 28 7 35 20 0 20 84 140 80 11,760 5,880 No No Perm Perm Permissive-Only 800 4 Protected-Permissive

815 22 0 22 23 8 31 16 0 16 88 124 64 10,912 5,456 No No Perm Perm Permissive-Only 815 4 Protected-Permissive

830 17 1 18 19 9 28 20 0 20 72 112 80 8,064 4,032 No No Perm Perm Permissive-Only 830 4 Protected-Permissive

845 15 0 15 28 4 32 15 0 15 60 128 60 7,680 3,840 No No Perm Perm Permissive-Only 845 4 Protected-Permissive

900 17 0 17 23 7 30 16 0 16 68 120 64 8,160 4,080 No No Perm Perm Permissive-Only 900 4 Protected-Permissive

915 16 0 16 17 4 21 17 0 17 64 84 68 5,376 2,688 No No Perm Perm Permissive-Only 915 4 Protected-Permissive

930 20 0 20 23 6 29 19 0 19 80 116 76 9,280 4,640 No No Perm Perm Permissive-Only 930 4 Protected-Permissive

945 23 0 23 22 5 27 16 0 16 92 108 64 9,936 4,968 No No Perm Perm Permissive-Only 945 4 Protected-Permissive

1000 18 0 18 26 13 39 14 0 14 72 156 56 11,232 5,616 No No Perm Perm Permissive-Only 1000 4 Protected-Permissive

1015 18 0 18 28 3 31 17 0 17 72 124 68 8,928 4,464 No No Perm Perm Permissive-Only 1015 4 Protected-Permissive

1030 13 0 13 28 4 32 20 0 20 52 128 80 6,656 3,328 No No Perm Perm Permissive-Only 1030 4 Protected-Permissive

1045 23 1 24 25 7 32 21 0 21 96 128 84 12,288 6,144 No No Perm Perm Permissive-Only 1045 4 Protected-Permissive

1100 35 0 35 37 9 46 26 0 26 140 184 104 25,760 12,880 No No Perm Perm Protected-Permissive 1100 4 Protected-Permissive

1115 26 0 26 24 8 32 29 0 29 104 128 116 13,312 6,656 No No Perm Perm Permissive-Only 1115 4 Protected-Permissive

1130 23 0 23 39 11 50 64 0 64 92 200 256 18,400 9,200 No No Perm Perm Permissive-Only 1130 6 Protected-Permissive

1145 25 0 25 23 15 38 36 0 36 100 152 144 15,200 7,600 No No Perm Perm Permissive-Only 1145 6 Protected-Permissive

1200 35 0 35 58 23 81 52 0 52 140 324 208 45,360 22,680 No No Perm Perm Protected-Permissive 1200 6 Protected-Permissive

1215 29 0 29 26 11 37 47 0 47 116 148 188 17,168 8,584 No No Perm Perm Permissive-Only 1215 6 Protected-Permissive

1230 27 0 27 22 6 28 31 0 31 108 112 124 12,096 6,048 No No Perm Perm Permissive-Only 1230 6 Protected-Permissive

1245 27 0 27 26 11 37 26 0 26 108 148 104 15,984 7,992 No No Perm Perm Permissive-Only 1245 6 Protected-Permissive

1300 22 0 22 23 5 28 20 0 20 88 112 80 9,856 4,928 No No Perm Perm Permissive-Only 1300 6 Protected-Permissive

1315 31 0 31 20 7 27 29 0 29 124 108 116 13,392 6,696 No No Perm Perm Permissive-Only 1315 6 Protected-Permissive

1330 24 0 24 25 10 35 34 0 34 96 140 136 13,440 6,720 No No Perm Perm Permissive-Only 1330 6 Protected-Permissive

1345 23 0 23 21 5 26 14 0 14 92 104 56 9,568 4,784 No No Perm Perm Permissive-Only 1345 6 Protected-Permissive

1400 24 0 24 27 8 35 29 0 29 96 140 116 13,440 6,720 No No Perm Perm Permissive-Only 1400 6 Protected-Permissive

1415 33 0 33 37 3 40 22 0 22 132 160 88 21,120 10,560 No No Perm Perm Protected-Permissive 1415 6 Protected-Permissive

1430 32 0 32 42 11 53 34 0 34 128 212 136 27,136 13,568 No No Perm Perm Protected-Permissive 1430 6 Protected-Permissive

1445 26 0 26 23 4 27 30 0 30 104 108 120 11,232 5,616 No No Perm Perm Permissive-Only 1445 6 Protected-Permissive

1500 39 0 39 27 11 38 32 0 32 156 152 128 23,712 11,856 No No Perm Perm Protected-Permissive 1500 6 Protected-Permissive

1515 27 0 27 32 12 44 29 0 29 108 176 116 19,008 9,504 No No Perm Perm Permissive-Only 1515 5 Protected-Permissive

1530 34 0 34 72 22 94 73 0 73 136 376 292 51,136 25,568 No No Perm Perm Protected-Permissive 1530 5 Protected-Permissive

1545 29 0 29 50 13 63 38 0 38 116 252 152 29,232 14,616 No No Perm Perm Protected-Permissive 1545 5 Protected-Permissive

1600 33 0 33 55 19 74 62 0 62 132 296 248 39,072 19,536 No No Perm Perm Protected-Permissive 1600 5 Protected-Permissive

1615 46 0 46 42 15 57 57 0 57 184 228 228 41,952 20,976 No No Perm Perm Protected-Permissive 1615 7 Protected-Permissive

1630 35 0 35 87 34 121 105 0 105 140 484 420 67,760 33,880 No No Perm Perm Protected-Permissive 1630 7 Protected-Permissive

1645 53 1 54 45 16 61 64 0 64 216 244 256 52,704 26,352 No No Prot/Perm Perm Protected-Permissive 1645 7 Protected-Permissive

1700 58 1 59 64 16 80 94 0 94 236 320 376 75,520 37,760 No No Prot/Perm Perm Protected-Permissive 1700 7 Protected-Permissive

1715 54 0 54 39 16 55 50 0 50 216 220 200 47,520 23,760 No No Prot/Perm Perm Protected-Permissive 1715 7 Protected-Permissive

1730 30 0 30 38 11 49 37 0 37 120 196 148 23,520 11,760 No No Perm Perm Protected-Permissive 1730 7 Protected-Permissive

1745 36 0 36 23 6 29 20 0 20 144 116 80 16,704 8,352 No No Perm Perm Protected-Permissive 1745 6 Protected-Permissive

1800 35 0 35 13 4 17 17 0 17 140 68 68 9,520 4,760 No No Perm Perm Protected-Permissive 1800 6 Protected-Permissive

1815 32 0 32 14 5 19 19 0 19 128 76 76 9,728 4,864 No No Perm Perm Protected-Permissive 1815 6 Protected-Permissive

1830 30 0 30 18 2 20 14 0 14 120 80 56 9,600 4,800 No No Perm Perm Permissive-Only 1830 4 Protected-Permissive

1845 25 0 25 13 2 15 13 0 13 100 60 52 6,000 3,000 No No Perm Perm Permissive-Only 1845 4 Protected-Permissive

1900 17 0 17 11 2 13 7 0 7 68 52 28 3,536 1,768 No No Perm Perm Permissive-Only 1900 4 Protected-Permissive

1915 20 0 20 9 1 10 12 0 12 80 40 48 3,200 1,600 No No Perm Perm Permissive-Only 1915 4 Protected-Permissive

1930 24 0 24 12 2 14 6 0 6 96 56 24 5,376 2,688 No No Perm Perm Permissive-Only 1930 4 Protected-Permissive

1945 17 0 17 10 3 13 10 0 10 68 52 40 3,536 1,768 No No Perm Perm Permissive-Only 1945 8 Permissive-Only

2000 12 1 13 9 7 16 3 0 3 52 64 12 3,328 1,664 No No Perm Perm Permissive-Only 2000 8 Permissive-Only

2015 26 0 26 6 0 6 8 0 8 104 24 32 2,496 1,248 No No Perm Perm Permissive-Only 2015 8 Permissive-Only

2030 12 0 12 3 2 5 9 0 9 48 20 36 960 480 No No Perm Perm Permissive-Only 2030 8 Permissive-Only

2045 15 0 15 8 2 10 7 0 7 60 40 28 2,400 1,200 No No Perm Perm Permissive-Only 2045 8 Permissive-Only

2100 8 0 8 5 3 8 4 0 4 32 32 16 1,024 512 No No Perm Perm Permissive-Only 2100 56 Permissive-Only

2115 13 0 13 5 2 7 2 0 2 52 28 8 1,456 728 No No Perm Perm Permissive-Only 2115 56 Permissive-Only

2130 6 1 7 7 4 11 4 0 4 28 44 16 1,232 616 No No Perm Perm Permissive-Only 2130 56 Permissive-Only

2145 15 0 15 2 2 4 3 0 3 60 16 12 960 480 No No Perm Perm Permissive-Only 2145 56 Permissive-Only

2200 4 0 4 4 2 6 5 0 5 16 24 20 384 192 No No Perm Perm Permissive-Only 2200 56 Permissive-Only

2215 3 0 3 3 2 5 2 0 2 12 20 8 240 120 No No Perm Perm Permissive-Only 2215 56 Permissive-Only

2230 2 0 2 2 0 2 2 0 2 8 8 8 64 32 No No Perm Perm Permissive-Only 2230 52 Permissive-Only

2245 1 0 1 3 0 3 1 0 1 4 12 4 48 24 No No Perm Perm Permissive-Only 2245 52 Permissive-Only

2300 4 0 4 4 0 4 2 0 2 16 16 8 256 128 No No Perm Perm Permissive-Only 2300 52 Permissive-Only

2315 0 0 0 0 0 0 2 0 2 0 0 8 0 0 No No - - - 2315 52 Permissive-Only

2330 3 0 3 0 0 0 1 0 1 12 0 4 0 0 No No Perm Perm Permissive-Only 2330 52 Permissive-Only

2345 3 0 3 1 3 4 1 0 1 12 16 4 192 96 No No Perm Perm Permissive-Only 2345 52 Permissive-Only
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TH 22 & Victory Dr
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Approach: TH 22 Phase: NBL

Approach: TH 22 Phase: SBL
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TH 22 & Victory Dr
Protected

Protected/Permissive

Permissive

Approach: Victory Dr Phase: WBL

Approach: Victory Dr Phase: EBL

EBL

Victory Dr
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TH 22 & Victory Dr

System ID: FYA Time-of-Day Operation as of: 

202

TH 22 TH 22 Victory Dr Victory Dr

Phase 1 (NBL) Phase 5 (SBL) Phase 3 (WBL) Phase 7 (EBL)

1 52 0:00 Permissive-Only Permissive-Only Permissive-Only Permissive-Only

2 56 5:30 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

3 8 6:30 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

4 3 7:05 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

5 4 8:00 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

6 6 11:30 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

7 5 15:15 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

8 7 16:15 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

9 6 17:45 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

10 4 18:30 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

11 8 19:45 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

12 56 21:00 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

13 52 22:30 Permissive-Only Permissive-Only Permissive-Only Permissive-Only

1 52 0:00 Permissive-Only Permissive-Only Permissive-Only Permissive-Only

2 56 7:00 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

3 8 8:00 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

4 4 9:30 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

5 6 11:00 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

6 4 17:00 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

7 8 18:30 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

8 56 20:30 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

9 52 22:00 Permissive-Only Permissive-Only Permissive-Only Permissive-Only
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TH 22 & TH 14 WB Ramp

Phase 5 Mainline NBL

Adj. Left 

Turn 

Volume

Adj. Opp. 

Thru 

Volume

Adj. Opp. 

LT 

Volume

Speed 45+ and 

LT Volume >240 

vph?

Cross product

>80k  - 1 

opposing

Left turn 

volume

Cross 

product

Timing 

Pattern
Left Turn Phasing

000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 000 52 Permissive-Only

015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 015 52 Permissive-Only Number of Left Turn Lanes 2

030 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 030 52 Permissive-Only Number of Opposing Thru Lanes 2

045 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 045 52 Permissive-Only Speed Limit (mph) 45

100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 100 52 Permissive-Only Lateral Offset (ft) -30

115 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 115 52 Permissive-Only Longitudinal Offset (ft) 140

130 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 130 52 Permissive-Only

145 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 145 52 Permissive-Only

200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 200 52 Permissive-Only Mainline x

215 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 215 52 Permissive-Only Cross Street

230 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 230 52 Permissive-Only Crash History

245 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 245 52 Permissive-Only High Truck Volume

300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 300 52 Permissive-Only Vertical Alignment

315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 315 52 Permissive-Only Skewed Intersection

330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 330 52 Permissive-Only

345 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 345 52 Permissive-Only

400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 400 52 Permissive-Only Protected-Only

415 2 0 2 7 0 7 0 0 0 8 28 0 224 56 No No Perm Perm Permissive-Only 415 52 Permissive-Only Highest LT Volume 98.00               

430 5 0 5 9 2 11 0 0 0 20 44 0 880 220 No No Perm Perm Permissive-Only 430 52 Permissive-Only Highest Cross Product 417,984.00     

445 12 0 12 12 2 14 0 0 0 48 56 0 2,688 672 No No Perm Perm Permissive-Only 445 52 Permissive-Only Protected-Permissive

500 6 0 6 10 3 13 0 0 0 24 52 0 1,248 312 No No Perm Perm Permissive-Only 500 52 Permissive-Only Highest LT Volume 54.00               

515 11 0 11 4 0 4 10 0 10 44 16 40 704 176 No No Perm Perm Permissive-Only 515 52 Permissive-Only Highest Cross Product 75,680.00       

530 30 0 30 24 2 26 0 0 0 120 104 0 12,480 3,120 No No Perm Perm Permissive-Only 530 9 Protected-Permissive Permissive-Only

545 22 0 22 28 3 31 0 0 0 88 124 0 10,912 2,728 No No Perm Perm Permissive-Only 545 9 Protected-Permissive Highest LT Volume 12.00               

600 8 1 9 24 4 28 0 0 0 36 112 0 4,032 1,008 No No Perm Perm Permissive-Only 600 9 Protected-Permissive Highest Cross Product 2,688.00         

615 18 0 18 35 2 37 0 0 0 72 148 0 10,656 2,664 No No Perm Perm Permissive-Only 615 9 Protected-Permissive

630 44 0 44 44 4 48 0 0 0 176 192 0 33,792 8,448 No No Perm Perm Protected-Permissive 630 8 Protected-Permissive

645 33 0 33 89 10 99 0 0 0 132 396 0 52,272 13,068 No No Perm Perm Protected-Permissive 645 8 Protected-Permissive

700 33 2 35 75 12 87 0 0 0 140 348 0 48,720 12,180 No No Perm Perm Protected-Permissive 700 3 Protected-Only

715 61 0 61 125 10 135 0 0 0 244 540 0 131,760 32,940 Yes Yes Prot/Perm Perm Protected-Only 715 3 Protected-Only

730 86 0 86 123 18 141 0 0 0 344 564 0 194,016 48,504 Yes Yes Prot Perm Protected-Only 730 3 Protected-Only

745 77 2 79 152 18 170 0 0 0 316 680 0 214,880 53,720 Yes Yes Prot Prot/Perm Protected-Only 745 3 Protected-Only

800 57 1 58 119 16 135 0 0 0 232 540 0 125,280 31,320 No Yes Prot/Perm Perm Protected-Only 800 4 Protected-Only

815 42 0 42 99 2 101 0 0 0 168 404 0 67,872 16,968 No No Perm Perm Protected-Permissive 815 4 Protected-Only

830 46 0 46 114 12 126 0 1 1 184 504 4 92,736 23,184 No No Perm Perm Protected-Permissive 830 4 Protected-Only

845 45 1 46 114 8 122 0 0 0 184 488 0 89,792 22,448 No No Perm Perm Protected-Permissive 845 4 Protected-Only

900 35 0 35 115 9 124 0 0 0 140 496 0 69,440 17,360 No No Perm Perm Protected-Permissive 900 4 Protected-Only

915 32 0 32 118 10 128 0 0 0 128 512 0 65,536 16,384 No No Perm Perm Protected-Permissive 915 4 Protected-Only

930 38 0 38 120 11 131 0 0 0 152 524 0 79,648 19,912 No No Perm Perm Protected-Permissive 930 4 Protected-Only

945 39 1 40 138 11 149 1 0 1 160 596 4 95,360 23,840 No No Perm Perm Protected-Permissive 945 4 Protected-Only

1000 41 1 42 125 6 131 0 0 0 168 524 0 88,032 22,008 No No Perm Perm Protected-Permissive 1000 4 Protected-Only

1015 41 0 41 169 14 183 0 0 0 164 732 0 120,048 30,012 No Yes Perm Perm Protected-Only 1015 4 Protected-Only

1030 39 0 39 154 8 162 0 0 0 156 648 0 101,088 25,272 No Yes Perm Perm Protected-Only 1030 4 Protected-Only

1045 44 1 45 140 17 157 0 0 0 180 628 0 113,040 28,260 No Yes Perm Perm Protected-Only 1045 4 Protected-Only

1100 50 1 51 173 9 182 0 0 0 204 728 0 148,512 37,128 No Yes Prot/Perm Perm Protected-Only 1100 4 Protected-Only

1115 50 1 51 177 14 191 0 0 0 204 764 0 155,856 38,964 No Yes Prot/Perm Perm Protected-Only 1115 4 Protected-Only

1130 59 0 59 183 16 199 0 0 0 236 796 0 187,856 46,964 No Yes Prot/Perm Perm Protected-Only 1130 6 Protected-Only

1145 55 0 55 208 14 222 0 0 0 220 888 0 195,360 48,840 No Yes Prot/Perm Perm Protected-Only 1145 6 Protected-Only

1200 79 1 80 200 12 212 0 0 0 320 848 0 271,360 67,840 Yes Yes Prot Prot/Perm Protected-Only 1200 6 Protected-Only

1215 70 1 71 177 10 187 0 0 0 284 748 0 212,432 53,108 Yes Yes Prot/Perm Prot/Perm Protected-Only 1215 6 Protected-Only

1230 82 0 82 198 18 216 0 0 0 328 864 0 283,392 70,848 Yes Yes Prot Prot/Perm Protected-Only 1230 6 Protected-Only

1245 77 2 79 188 13 201 0 0 0 316 804 0 254,064 63,516 Yes Yes Prot Prot/Perm Protected-Only 1245 6 Protected-Only

1300 62 1 63 167 13 180 0 0 0 252 720 0 181,440 45,360 Yes Yes Prot/Perm Perm Protected-Only 1300 6 Protected-Only

1315 80 0 80 130 9 139 0 0 0 320 556 0 177,920 44,480 Yes Yes Prot Perm Protected-Only 1315 6 Protected-Only

1330 69 3 72 186 16 202 0 0 0 288 808 0 232,704 58,176 Yes Yes Prot/Perm Prot/Perm Protected-Only 1330 6 Protected-Only

1345 91 1 92 180 15 195 0 0 0 368 780 0 287,040 71,760 Yes Yes Prot Prot/Perm Protected-Only 1345 6 Protected-Only

1400 69 0 69 175 14 189 0 0 0 276 756 0 208,656 52,164 Yes Yes Prot/Perm Prot/Perm Protected-Only 1400 6 Protected-Only

1415 63 0 63 139 11 150 0 0 0 252 600 0 151,200 37,800 Yes Yes Prot/Perm Perm Protected-Only 1415 6 Protected-Only

1430 74 1 75 162 19 181 0 0 0 300 724 0 217,200 54,300 Yes Yes Prot/Perm Prot/Perm Protected-Only 1430 6 Protected-Only

1445 69 1 70 161 13 174 0 0 0 280 696 0 194,880 48,720 Yes Yes Prot/Perm Perm Protected-Only 1445 6 Protected-Only

1500 79 1 80 203 17 220 0 0 0 320 880 0 281,600 70,400 Yes Yes Prot Prot/Perm Protected-Only 1500 6 Protected-Only

1515 67 0 67 163 27 190 0 3 3 268 760 12 203,680 50,920 Yes Yes Prot/Perm Prot/Perm Protected-Only 1515 5 Protected-Only

1530 98 1 99 202 35 237 0 0 0 396 948 0 375,408 93,852 Yes Yes Prot Prot/Perm Protected-Only 1530 5 Protected-Only

1545 91 1 92 184 27 211 0 0 0 368 844 0 310,592 77,648 Yes Yes Prot Prot/Perm Protected-Only 1545 5 Protected-Only

1600 88 1 89 213 26 239 0 0 0 356 956 0 340,336 85,084 Yes Yes Prot Prot/Perm Protected-Only 1600 5 Protected-Only

1615 90 1 91 243 22 265 0 0 0 364 1,060 0 385,840 96,460 Yes Yes Prot Prot/Perm Protected-Only 1615 7 Protected-Only

1630 77 0 77 252 52 304 0 0 0 308 1,216 0 374,528 93,632 Yes Yes Prot Prot/Perm Protected-Only 1630 7 Protected-Only

1645 97 0 97 235 32 267 0 0 0 388 1,068 0 414,384 103,596 Yes Yes Prot Prot/Perm Protected-Only 1645 7 Protected-Only

1700 84 0 84 282 29 311 0 0 0 336 1,244 0 417,984 104,496 Yes Yes Prot Prot/Perm Protected-Only 1700 7 Protected-Only

1715 85 1 86 226 27 253 0 0 0 344 1,012 0 348,128 87,032 Yes Yes Prot Prot/Perm Protected-Only 1715 7 Protected-Only

1730 79 1 80 206 16 222 0 0 0 320 888 0 284,160 71,040 Yes Yes Prot Prot/Perm Protected-Only 1730 7 Protected-Only

1745 74 2 76 181 20 201 0 0 0 304 804 0 244,416 61,104 Yes Yes Prot Prot/Perm Protected-Only 1745 6 Protected-Only

1800 75 2 77 179 12 191 0 0 0 308 764 0 235,312 58,828 Yes Yes Prot Prot/Perm Protected-Only 1800 6 Protected-Only

1815 70 0 70 146 8 154 0 0 0 280 616 0 172,480 43,120 Yes Yes Prot/Perm Perm Protected-Only 1815 6 Protected-Only

1830 71 2 73 105 7 112 0 1 1 292 448 4 130,816 32,704 Yes Yes Prot/Perm Perm Protected-Only 1830 4 Protected-Only

1845 73 1 74 150 7 157 0 0 0 296 628 0 185,888 46,472 Yes Yes Prot/Perm Perm Protected-Only 1845 4 Protected-Only

1900 57 2 59 128 7 135 0 0 0 236 540 0 127,440 31,860 No Yes Prot/Perm Perm Protected-Only 1900 4 Protected-Only

1915 63 1 64 105 5 110 0 0 0 256 440 0 112,640 28,160 Yes Yes Prot/Perm Perm Protected-Only 1915 4 Protected-Only

1930 52 1 53 81 9 90 0 0 0 212 360 0 76,320 19,080 No No Prot/Perm Perm Protected-Permissive 1930 4 Protected-Only

1945 47 1 48 64 4 68 0 0 0 192 272 0 52,224 13,056 No No Perm Perm Protected-Permissive 1945 8 Protected-Permissive

2000 54 1 55 77 9 86 0 0 0 220 344 0 75,680 18,920 No No Prot/Perm Perm Protected-Permissive 2000 8 Protected-Permissive

2015 42 0 42 85 2 87 0 0 0 168 348 0 58,464 14,616 No No Perm Perm Protected-Permissive 2015 8 Protected-Permissive

2030 42 0 42 55 5 60 0 0 0 168 240 0 40,320 10,080 No No Perm Perm Protected-Permissive 2030 8 Protected-Permissive

2045 38 1 39 61 8 69 0 0 0 156 276 0 43,056 10,764 No No Perm Perm Protected-Permissive 2045 8 Protected-Permissive

2100 47 1 48 53 4 57 0 1 1 192 228 4 43,776 10,944 No No Perm Perm Protected-Permissive 2100 9 Protected-Permissive

2115 24 1 25 46 6 52 0 0 0 100 208 0 20,800 5,200 No No Perm Perm Protected-Permissive 2115 9 Protected-Permissive

2130 28 1 29 48 7 55 0 0 0 116 220 0 25,520 6,380 No No Perm Perm Protected-Permissive 2130 9 Protected-Permissive

2145 16 0 16 34 2 36 0 0 0 64 144 0 9,216 2,304 No No Perm Perm Permissive-Only 2145 9 Protected-Permissive

2200 19 1 20 22 4 26 0 0 0 80 104 0 8,320 2,080 No No Perm Perm Permissive-Only 2200 9 Protected-Permissive

2215 2 0 2 2 1 3 0 0 0 8 12 0 96 24 No No Perm Perm Permissive-Only 2215 9 Protected-Permissive

2230 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2230 52 Permissive-Only

2245 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2245 52 Permissive-Only

2300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2300 52 Permissive-Only

2315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2315 52 Permissive-Only

2330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2330 52 Permissive-Only

2345 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2345 52 Permissive-Only
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TH 22 & TH 14 WB Ramp

System ID: FYA Time-of-Day Operation as of: 

203

Left-Turn FYA Operation

TH 22

Phase 5 (NBL)

1 52 0:00 Permissive-Only

2 9 5:30 Protected-Permissive

3 8 6:30 Protected-Permissive

4 3 7:05 Protected-Only

5 4 8:00 Protected-Only

6 6 11:30 Protected-Only

7 5 15:15 Protected-Only

8 7 16:15 Protected-Only

9 6 17:45 Protected-Only

10 4 18:30 Protected-Only

11 8 19:45 Protected-Permissive

12 9 21:00 Protected-Permissive

13 52 22:30 Permissive-Only

1 52 0:00 Permissive-Only

2 9 7:00 Protected-Permissive

3 8 8:00 Protected-Permissive

4 4 9:30 Protected-Only

5 6 11:00 Protected-Only

6 4 17:00 Protected-Only

7 8 18:30 Protected-Permissive

8 9 20:30 Protected-Permissive

9 52 22:00 Permissive-Only
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TH 22 & TH 14 EB Ramp

Phase 1 Mainline SBL

Adj. Left 

Turn 

Volume

Adj. Opp. 

Thru 

Volume

Adj. Opp. 

LT 

Volume

Speed 45+ and 

LT Volume >240 

vph?

Cross product

>80k  - 1 

opposing

Left turn 

volume

Cross 

product

Timing 

Pattern
Left Turn Phasing

000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 000 52 Permissive-Only

015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 015 52 Permissive-Only Number of Left Turn Lanes 2

030 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 030 52 Permissive-Only Number of Opposing Thru Lanes 2

045 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 045 52 Permissive-Only Speed Limit (mph) 45

100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 100 52 Permissive-Only Lateral Offset (ft) -35

115 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 115 52 Permissive-Only Longitudinal Offset (ft) 140

130 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 130 52 Permissive-Only

145 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 145 52 Permissive-Only

200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 200 52 Permissive-Only Mainline x

215 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 215 52 Permissive-Only Cross Street

230 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 230 52 Permissive-Only Crash History

245 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 245 52 Permissive-Only High Truck Volume

300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 300 52 Permissive-Only Vertical Alignment

315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 315 52 Permissive-Only Skewed Intersection

330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 330 52 Permissive-Only

345 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 345 52 Permissive-Only

400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 400 52 Permissive-Only Protected-Only

415 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 415 52 Permissive-Only Highest LT Volume 31.00               

430 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 430 52 Permissive-Only Highest Cross Product 159,744.00     

445 1 0 1 7 1 8 0 0 0 4 32 0 128 32 No No Perm Perm Permissive-Only 445 52 Permissive-Only Protected-Permissive

500 2 0 2 18 1 19 0 0 0 8 76 0 608 152 No No Perm Perm Permissive-Only 500 52 Permissive-Only Highest LT Volume 22.00               

515 3 0 3 23 4 27 0 0 0 12 108 0 1,296 324 No No Perm Perm Permissive-Only 515 52 Permissive-Only Highest Cross Product 72,160.00        

530 4 0 4 66 8 74 0 0 0 16 296 0 4,736 1,184 No No Perm Perm Permissive-Only 530 9 Protected-Permissive Permissive-Only

545 3 1 4 55 5 60 0 0 0 16 240 0 3,840 960 No No Perm Perm Permissive-Only 545 9 Protected-Permissive Highest LT Volume 6.00                 

600 4 0 4 50 13 63 0 0 0 16 252 0 4,032 1,008 No No Perm Perm Permissive-Only 600 9 Protected-Permissive Highest Cross Product 3,808.00          

615 7 0 7 57 12 69 0 0 0 28 276 0 7,728 1,932 No No Perm Perm Permissive-Only 615 9 Protected-Permissive

630 8 0 8 114 16 130 0 0 0 32 520 0 16,640 4,160 No No Perm Perm Permissive-Only 630 8 Protected-Permissive

645 15 0 15 133 15 148 0 0 0 60 592 0 35,520 8,880 No No Perm Perm Protected-Permissive 645 8 Protected-Permissive

700 13 0 13 117 29 146 0 0 0 52 584 0 30,368 7,592 No No Perm Perm Protected-Permissive 700 3 Protected-Only

715 12 1 13 171 17 188 0 0 0 52 752 0 39,104 9,776 No No Perm Perm Protected-Permissive 715 3 Protected-Only

730 11 0 11 231 10 241 0 0 0 44 964 0 42,416 10,604 No No Perm Perm Protected-Permissive 730 3 Protected-Only

745 13 0 13 208 13 221 0 0 0 52 884 0 45,968 11,492 No No Perm Perm Protected-Permissive 745 3 Protected-Only

800 8 0 8 164 20 184 0 0 0 32 736 0 23,552 5,888 No No Perm Perm Protected-Permissive 800 4 Protected-Only

815 7 0 7 128 18 146 0 0 0 28 584 0 16,352 4,088 No No Perm Perm Permissive-Only 815 4 Protected-Only

830 7 2 9 128 12 140 0 0 0 36 560 0 20,160 5,040 No No Perm Perm Protected-Permissive 830 4 Protected-Only

845 7 0 7 132 12 144 0 0 0 28 576 0 16,128 4,032 No No Perm Perm Permissive-Only 845 4 Protected-Only

900 11 0 11 111 16 127 0 0 0 44 508 0 22,352 5,588 No No Perm Perm Protected-Permissive 900 4 Protected-Only

915 16 0 16 90 18 108 0 0 0 64 432 0 27,648 6,912 No No Perm Perm Protected-Permissive 915 4 Protected-Only

930 10 1 11 127 19 146 0 0 0 44 584 0 25,696 6,424 No No Perm Perm Protected-Permissive 930 4 Protected-Only

945 11 0 11 122 14 136 0 0 0 44 544 0 23,936 5,984 No No Perm Perm Protected-Permissive 945 4 Protected-Only

1000 15 0 15 127 29 156 0 1 1 60 624 4 37,440 9,360 No No Perm Perm Protected-Permissive 1000 4 Protected-Only

1015 10 1 11 133 29 162 0 0 0 44 648 0 28,512 7,128 No No Perm Perm Protected-Permissive 1015 4 Protected-Only

1030 8 0 8 169 27 196 0 0 0 32 784 0 25,088 6,272 No No Perm Perm Protected-Permissive 1030 4 Protected-Only

1045 4 0 4 158 28 186 0 0 0 16 744 0 11,904 2,976 No No Perm Perm Permissive-Only 1045 4 Protected-Only

1100 7 0 7 162 39 201 0 1 1 28 804 4 22,512 5,628 No No Perm Perm Protected-Permissive 1100 4 Protected-Only

1115 13 0 13 181 38 219 0 0 0 52 876 0 45,552 11,388 No No Perm Perm Protected-Permissive 1115 4 Protected-Only

1130 13 1 14 200 43 243 0 0 0 56 972 0 54,432 13,608 No No Perm Perm Protected-Permissive 1130 6 Protected-Only

1145 9 0 9 216 37 253 0 0 0 36 1,012 0 36,432 9,108 No No Perm Perm Protected-Permissive 1145 6 Protected-Only

1200 11 0 11 229 35 264 0 0 0 44 1,056 0 46,464 11,616 No No Perm Perm Protected-Permissive 1200 6 Protected-Only

1215 7 0 7 239 39 278 0 0 0 28 1,112 0 31,136 7,784 No No Perm Perm Protected-Permissive 1215 6 Protected-Only

1230 17 0 17 275 53 328 0 0 0 68 1,312 0 89,216 22,304 No No Perm Perm Protected-Permissive 1230 6 Protected-Only

1245 17 0 17 266 51 317 0 0 0 68 1,268 0 86,224 21,556 No No Perm Perm Protected-Permissive 1245 6 Protected-Only

1300 19 0 19 243 45 288 0 0 0 76 1,152 0 87,552 21,888 No No Perm Perm Protected-Permissive 1300 6 Protected-Only

1315 11 2 13 234 60 294 0 0 0 52 1,176 0 61,152 15,288 No No Perm Perm Protected-Permissive 1315 6 Protected-Only

1330 11 0 11 246 54 300 0 0 0 44 1,200 0 52,800 13,200 No No Perm Perm Protected-Permissive 1330 6 Protected-Only

1345 10 1 11 265 53 318 0 0 0 44 1,272 0 55,968 13,992 No No Perm Perm Protected-Permissive 1345 6 Protected-Only

1400 20 0 20 231 49 280 0 0 0 80 1,120 0 89,600 22,400 No No Perm Perm Protected-Permissive 1400 6 Protected-Only

1415 9 1 10 218 47 265 0 0 0 40 1,060 0 42,400 10,600 No No Perm Perm Protected-Permissive 1415 6 Protected-Only

1430 23 0 23 219 51 270 0 0 0 92 1,080 0 99,360 24,840 No No Perm Perm Protected-Permissive 1430 6 Protected-Only

1445 24 0 24 227 55 282 0 0 0 96 1,128 0 108,288 27,072 No Yes Perm Perm Protected-Only 1445 6 Protected-Only

1500 31 1 32 260 52 312 0 0 0 128 1,248 0 159,744 39,936 No Yes Perm Perm Protected-Only 1500 6 Protected-Only

1515 11 3 14 255 59 314 0 0 0 56 1,256 0 70,336 17,584 No No Perm Perm Protected-Permissive 1515 5 Protected-Only

1530 16 2 18 276 45 321 0 0 0 72 1,284 0 92,448 23,112 No No Perm Perm Protected-Permissive 1530 5 Protected-Only

1545 25 0 25 234 60 294 0 0 0 100 1,176 0 117,600 29,400 No Yes Perm Perm Protected-Only 1545 5 Protected-Only

1600 19 2 21 265 38 303 0 0 0 84 1,212 0 101,808 25,452 No Yes Perm Perm Protected-Only 1600 5 Protected-Only

1615 29 0 29 244 80 324 0 0 0 116 1,296 0 150,336 37,584 No Yes Perm Perm Protected-Only 1615 7 Protected-Only

1630 18 0 18 268 77 345 0 0 0 72 1,380 0 99,360 24,840 No No Perm Perm Protected-Permissive 1630 7 Protected-Only

1645 20 0 20 262 64 326 0 0 0 80 1,304 0 104,320 26,080 No Yes Perm Perm Protected-Only 1645 7 Protected-Only

1700 24 0 24 258 69 327 0 1 1 96 1,308 4 125,568 31,392 No Yes Perm Perm Protected-Only 1700 7 Protected-Only

1715 23 0 23 254 67 321 0 0 0 92 1,284 0 118,128 29,532 No Yes Perm Perm Protected-Only 1715 7 Protected-Only

1730 19 3 22 240 55 295 0 0 0 88 1,180 0 103,840 25,960 No Yes Perm Perm Protected-Only 1730 7 Protected-Only

1745 22 1 23 215 55 270 0 0 0 92 1,080 0 99,360 24,840 No No Perm Perm Protected-Permissive 1745 6 Protected-Only

1800 21 0 21 197 43 240 0 0 0 84 960 0 80,640 20,160 No No Perm Perm Protected-Permissive 1800 6 Protected-Only

1815 13 0 13 190 48 238 0 0 0 52 952 0 49,504 12,376 No No Perm Perm Protected-Permissive 1815 6 Protected-Only

1830 10 1 11 200 50 250 0 0 0 44 1,000 0 44,000 11,000 No No Perm Perm Protected-Permissive 1830 4 Protected-Only

1845 14 0 14 189 30 219 0 0 0 56 876 0 49,056 12,264 No No Perm Perm Protected-Permissive 1845 4 Protected-Only

1900 14 0 14 173 54 227 0 0 0 56 908 0 50,848 12,712 No No Perm Perm Protected-Permissive 1900 4 Protected-Only

1915 2 0 2 167 36 203 0 0 0 8 812 0 6,496 1,624 No No Perm Perm Permissive-Only 1915 4 Protected-Only

1930 11 0 11 168 33 201 0 0 0 44 804 0 35,376 8,844 No No Perm Perm Protected-Permissive 1930 4 Protected-Only

1945 9 0 9 140 40 180 0 0 0 36 720 0 25,920 6,480 No No Perm Perm Protected-Permissive 1945 8 Protected-Permissive

2000 22 0 22 158 47 205 0 0 0 88 820 0 72,160 18,040 No No Perm Perm Protected-Permissive 2000 8 Protected-Permissive

2015 13 0 13 135 36 171 0 0 0 52 684 0 35,568 8,892 No No Perm Perm Protected-Permissive 2015 8 Protected-Permissive

2030 10 0 10 155 32 187 0 0 0 40 748 0 29,920 7,480 No No Perm Perm Protected-Permissive 2030 8 Protected-Permissive

2045 7 0 7 108 39 147 0 0 0 28 588 0 16,464 4,116 No No Perm Perm Permissive-Only 2045 8 Protected-Permissive

2100 10 0 10 111 51 162 0 0 0 40 648 0 25,920 6,480 No No Perm Perm Protected-Permissive 2100 9 Protected-Permissive

2115 5 0 5 74 42 116 0 0 0 20 464 0 9,280 2,320 No No Perm Perm Permissive-Only 2115 9 Protected-Permissive

2130 3 0 3 76 27 103 0 0 0 12 412 0 4,944 1,236 No No Perm Perm Permissive-Only 2130 9 Protected-Permissive

2145 6 1 7 57 20 77 0 0 0 28 308 0 8,624 2,156 No No Perm Perm Permissive-Only 2145 9 Protected-Permissive

2200 2 0 2 49 11 60 0 0 0 8 240 0 1,920 480 No No Perm Perm Permissive-Only 2200 9 Protected-Permissive

2215 6 0 6 37 8 45 0 0 0 24 180 0 4,320 1,080 No No Perm Perm Permissive-Only 2215 9 Protected-Permissive

2230 6 1 7 23 11 34 0 1 1 28 136 4 3,808 952 No No Perm Perm Permissive-Only 2230 52 Permissive-Only

2245 6 0 6 26 3 29 0 0 0 24 116 0 2,784 696 No No Perm Perm Permissive-Only 2245 52 Permissive-Only

2300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2300 52 Permissive-Only

2315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2315 52 Permissive-Only

2330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2330 52 Permissive-Only

2345 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2345 52 Permissive-Only
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TH 22 & TH 14 EB Ramp
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Protected/Permissive

Permissive

Approach: TH 22 Phase: SBL
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TH 22 & TH 14 EB Ramp

System ID: FYA Time-of-Day Operation as of: 

204

Left-Turn FYA Operation

TH 22

Phase 1 (SBL)

1 52 0:00 Permissive-Only

2 9 5:30 Protected-Permissive

3 8 6:30 Protected-Permissive

4 3 7:05 Protected-Only

5 4 8:00 Protected-Only

6 6 11:30 Protected-Only

7 5 15:15 Protected-Only

8 7 16:15 Protected-Only

9 6 17:45 Protected-Only

10 4 18:30 Protected-Only

11 8 19:45 Protected-Permissive

12 9 21:00 Protected-Permissive

13 52 22:30 Permissive-Only

1 52 0:00 Permissive-Only

2 9 7:00 Protected-Permissive

3 8 8:00 Protected-Permissive

4 4 9:30 Protected-Only

5 6 11:00 Protected-Only

6 4 17:00 Protected-Only

7 8 18:30 Protected-Permissive

8 9 20:30 Protected-Permissive

9 52 22:00 Permissive-Only
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TH 22 & Bassett Dr

Phase 1 Mainline SBL

Adj. Left 

Turn 

Volume

Adj. Opp. 

Thru 

Volume

Adj. Opp. 

LT 

Volume

Speed 45+ and 

LT Volume >240 

vph?

Cross product

>80k  - 1 

opposing

Left turn 

volume

Cross 

product

Timing 

Pattern
Left Turn Phasing

000 1 0 1 4 0 4 0 0 0 4 16 0 64 32 No No Perm Perm Permissive-Only 000 52 Permissive-Only

015 0 0 0 8 1 9 2 0 2 0 36 8 0 0 No No Perm Perm Permissive-Only 015 52 Permissive-Only Number of Left Turn Lanes 1

030 0 0 0 5 0 5 2 0 2 0 20 8 0 0 No No Perm Perm Permissive-Only 030 52 Permissive-Only Number of Opposing Thru Lanes 2

045 0 1 1 3 2 5 0 0 0 4 20 0 80 40 No No Perm Perm Permissive-Only 045 52 Permissive-Only Speed Limit (mph) 45

100 0 0 0 4 0 4 0 0 0 0 16 0 0 0 No No Perm Perm Permissive-Only 100 52 Permissive-Only Lateral Offset (ft) -12

115 0 0 0 4 0 4 0 0 0 0 16 0 0 0 No No Perm Perm Permissive-Only 115 52 Permissive-Only Longitudinal Offset (ft) 140

130 0 0 0 3 1 4 2 0 2 0 16 8 0 0 No No Perm Perm Permissive-Only 130 52 Permissive-Only

145 0 0 0 3 0 3 0 0 0 0 12 0 0 0 No No Perm Perm Permissive-Only 145 52 Permissive-Only

200 0 0 0 2 0 2 1 0 1 0 8 4 0 0 No No Perm Perm Permissive-Only 200 52 Permissive-Only Mainline x

215 0 0 0 5 0 5 0 0 0 0 20 0 0 0 No No Perm Perm Permissive-Only 215 52 Permissive-Only Cross Street

230 0 0 0 3 0 3 0 0 0 0 12 0 0 0 No No Perm Perm Permissive-Only 230 52 Permissive-Only Crash History

245 1 0 1 4 0 4 0 0 0 4 16 0 64 32 No No Perm Perm Permissive-Only 245 52 Permissive-Only High Truck Volume

300 0 0 0 7 0 7 1 0 1 0 28 4 0 0 No No Perm Perm Permissive-Only 300 52 Permissive-Only Vertical Alignment

315 0 0 0 10 0 10 1 0 1 0 40 4 0 0 No No Perm Perm Permissive-Only 315 52 Permissive-Only Skewed Intersection

330 0 0 0 9 0 9 0 0 0 0 36 0 0 0 No No Perm Perm Permissive-Only 330 52 Permissive-Only

345 0 0 0 10 0 10 2 0 2 0 40 8 0 0 No No Perm Perm Permissive-Only 345 52 Permissive-Only

400 0 0 0 6 0 6 0 0 0 0 24 0 0 0 No No Perm Perm Permissive-Only 400 52 Permissive-Only Protected-Only

415 1 0 1 22 0 22 1 0 1 4 88 4 352 176 No No Perm Perm Permissive-Only 415 52 Permissive-Only Highest LT Volume 54.00               

430 0 0 0 16 0 16 4 0 4 0 64 16 0 0 No No Perm Perm Permissive-Only 430 52 Permissive-Only Highest Cross Product 135,648.00     

445 1 0 1 32 1 33 1 0 1 4 132 4 528 264 No No Perm Perm Permissive-Only 445 52 Permissive-Only Protected-Permissive

500 0 0 0 26 0 26 3 0 3 0 104 12 0 0 No No Perm Perm Permissive-Only 500 52 Permissive-Only Highest LT Volume 37.00               

515 1 0 1 31 2 33 1 0 1 4 132 4 528 264 No No Perm Perm Permissive-Only 515 52 Permissive-Only Highest Cross Product 68,672.00        

530 0 0 0 62 3 65 2 0 2 0 260 8 0 0 No No Perm Perm Permissive-Only 530 52 Permissive-Only Permissive-Only

545 6 0 6 70 4 74 6 0 6 24 296 24 7,104 3,552 No No Perm Perm Permissive-Only 545 52 Permissive-Only Highest LT Volume 6.00                 

600 3 0 3 40 4 44 8 0 8 12 176 32 2,112 1,056 No No Perm Perm Permissive-Only 600 9 Protected-Permissive Highest Cross Product 7,104.00          

615 2 0 2 60 2 62 10 0 10 8 248 40 1,984 992 No No Perm Perm Permissive-Only 615 9 Protected-Permissive

630 3 0 3 100 4 104 14 0 14 12 416 56 4,992 2,496 No No Perm Perm Permissive-Only 630 4 Protected-Permissive

645 7 0 7 122 19 141 13 0 13 28 564 52 15,792 7,896 No No Perm Perm Permissive-Only 645 4 Protected-Permissive

700 5 0 5 96 13 109 13 0 13 20 436 52 8,720 4,360 No No Perm Perm Permissive-Only 700 4 Protected-Permissive

715 6 0 6 162 27 189 15 0 15 24 756 60 18,144 9,072 No No Perm Perm Permissive-Only 715 3 Protected-Only

730 12 0 12 168 23 191 24 0 24 48 764 96 36,672 18,336 No No Perm Perm Protected-Permissive 730 3 Protected-Only

745 19 0 19 186 52 238 28 0 28 76 952 112 72,352 36,176 No No Perm Perm Protected-Permissive 745 3 Protected-Only

800 18 0 18 119 24 143 26 0 26 72 572 104 41,184 20,592 No No Perm Perm Protected-Permissive 800 2 Protected-Only

815 10 0 10 113 20 133 24 0 24 40 532 96 21,280 10,640 No No Perm Perm Protected-Permissive 815 2 Protected-Only

830 8 0 8 192 41 233 40 0 40 32 932 160 29,824 14,912 No No Perm Perm Protected-Permissive 830 2 Protected-Only

845 17 0 17 107 27 134 26 0 26 68 536 104 36,448 18,224 No No Perm Perm Protected-Permissive 845 2 Protected-Only

900 24 0 24 76 30 106 12 0 12 96 424 48 40,704 20,352 No No Perm Perm Protected-Permissive 900 4 Protected-Permissive

915 29 0 29 91 16 107 21 1 22 116 428 88 49,648 24,824 No No Perm Perm Protected-Permissive 915 4 Protected-Permissive

930 27 0 27 58 17 75 19 0 19 108 300 76 32,400 16,200 No No Perm Perm Protected-Permissive 930 4 Protected-Permissive

945 27 0 27 81 24 105 27 0 27 108 420 108 45,360 22,680 No No Perm Perm Protected-Permissive 945 4 Protected-Permissive

1000 32 0 32 89 14 103 13 0 13 128 412 52 52,736 26,368 No No Perm Perm Protected-Permissive 1000 4 Protected-Permissive

1015 26 0 26 67 21 88 13 0 13 104 352 52 36,608 18,304 No No Perm Perm Protected-Permissive 1015 4 Protected-Permissive

1030 25 0 25 86 20 106 16 0 16 100 424 64 42,400 21,200 No No Perm Perm Protected-Permissive 1030 4 Protected-Permissive

1045 37 0 37 88 28 116 17 0 17 148 464 68 68,672 34,336 No No Perm Perm Protected-Permissive 1045 4 Protected-Permissive

1100 36 0 36 77 23 100 21 0 21 144 400 84 57,600 28,800 No No Perm Perm Protected-Permissive 1100 4 Protected-Permissive

1115 31 0 31 102 27 129 12 0 12 124 516 48 63,984 31,992 No No Perm Perm Protected-Permissive 1115 4 Protected-Permissive

1130 29 0 29 75 18 93 22 1 23 116 372 92 43,152 21,576 No No Perm Perm Protected-Permissive 1130 4 Protected-Permissive

1145 33 0 33 107 32 139 26 0 26 132 556 104 73,392 36,696 No No Perm Perm Protected-Permissive 1145 5 Protected-Only

1200 41 0 41 90 27 117 22 0 22 164 468 88 76,752 38,376 No No Perm Perm Protected-Permissive 1200 5 Protected-Only

1215 42 1 43 85 29 114 27 0 27 172 456 108 78,432 39,216 No No Perm Perm Protected-Permissive 1215 5 Protected-Only

1230 38 0 38 76 25 101 23 0 23 152 404 92 61,408 30,704 No No Perm Perm Protected-Permissive 1230 5 Protected-Only

1245 54 0 54 122 35 157 22 0 22 216 628 88 135,648 67,824 No Yes Prot/Perm Prot/Perm Protected-Only 1245 5 Protected-Only

1300 41 1 42 80 23 103 23 0 23 168 412 92 69,216 34,608 No No Perm Perm Protected-Permissive 1300 5 Protected-Only

1315 37 0 37 93 25 118 26 0 26 148 472 104 69,856 34,928 No No Perm Perm Protected-Permissive 1315 5 Protected-Only

1330 43 0 43 92 21 113 18 0 18 172 452 72 77,744 38,872 No No Perm Perm Protected-Permissive 1330 5 Protected-Only

1345 33 1 34 85 31 116 29 0 29 136 464 116 63,104 31,552 No No Perm Perm Protected-Permissive 1345 5 Protected-Only

1400 31 0 31 103 32 135 17 0 17 124 540 68 66,960 33,480 No No Perm Perm Protected-Permissive 1400 5 Protected-Only

1415 24 0 24 94 25 119 19 0 19 96 476 76 45,696 22,848 No No Perm Perm Protected-Permissive 1415 5 Protected-Only

1430 41 1 42 102 27 129 21 0 21 168 516 84 86,688 43,344 No No Perm Perm Protected-Permissive 1430 5 Protected-Only

1445 42 0 42 119 33 152 12 0 12 168 608 48 102,144 51,072 No Yes Perm Prot/Perm Protected-Only 1445 5 Protected-Only

1500 32 0 32 144 30 174 31 0 31 128 696 124 89,088 44,544 No No Perm Perm Protected-Permissive 1500 6 Protected-Only

1515 39 0 39 173 32 205 20 1 21 156 820 84 127,920 63,960 No Yes Perm Prot/Perm Protected-Only 1515 6 Protected-Only

1530 44 0 44 123 28 151 41 0 41 176 604 164 106,304 53,152 No Yes Perm Prot/Perm Protected-Only 1530 6 Protected-Only

1545 40 0 40 129 30 159 38 0 38 160 636 152 101,760 50,880 No Yes Perm Prot/Perm Protected-Only 1545 6 Protected-Only

1600 34 0 34 131 29 160 27 0 27 136 640 108 87,040 43,520 No No Perm Perm Protected-Permissive 1600 6 Protected-Only

1615 37 0 37 100 21 121 30 0 30 148 484 120 71,632 35,816 No No Perm Perm Protected-Permissive 1615 6 Protected-Only

1630 38 0 38 120 28 148 36 0 36 152 592 144 89,984 44,992 No No Perm Perm Protected-Permissive 1630 7 Protected-Only

1645 38 0 38 146 29 175 34 0 34 152 700 136 106,400 53,200 No Yes Perm Prot/Perm Protected-Only 1645 7 Protected-Only

1700 39 0 39 131 35 166 40 0 40 156 664 160 103,584 51,792 No Yes Perm Prot/Perm Protected-Only 1700 7 Protected-Only

1715 29 1 30 124 26 150 28 0 28 120 600 112 72,000 36,000 No No Perm Perm Protected-Permissive 1715 7 Protected-Only

1730 19 1 20 116 23 139 26 0 26 80 556 104 44,480 22,240 No No Perm Perm Protected-Permissive 1730 7 Protected-Only

1745 24 0 24 105 23 128 20 0 20 96 512 80 49,152 24,576 No No Perm Perm Protected-Permissive 1745 5 Protected-Only

1800 20 0 20 112 22 134 22 0 22 80 536 88 42,880 21,440 No No Perm Perm Protected-Permissive 1800 5 Protected-Only

1815 31 0 31 85 10 95 23 0 23 124 380 92 47,120 23,560 No No Perm Perm Protected-Permissive 1815 5 Protected-Only

1830 13 0 13 74 20 94 18 0 18 52 376 72 19,552 9,776 No No Perm Perm Permissive-Only 1830 8 Protected-Permissive

1845 19 0 19 84 18 102 21 0 21 76 408 84 31,008 15,504 No No Perm Perm Protected-Permissive 1845 8 Protected-Permissive

1900 20 1 21 63 14 77 10 0 10 84 308 40 25,872 12,936 No No Perm Perm Protected-Permissive 1900 8 Protected-Permissive

1915 16 0 16 54 10 64 13 0 13 64 256 52 16,384 8,192 No No Perm Perm Permissive-Only 1915 8 Protected-Permissive

1930 9 0 9 52 11 63 10 0 10 36 252 40 9,072 4,536 No No Perm Perm Permissive-Only 1930 8 Protected-Permissive

1945 20 0 20 51 8 59 18 0 18 80 236 72 18,880 9,440 No No Perm Perm Permissive-Only 1945 8 Protected-Permissive

2000 11 0 11 41 8 49 8 0 8 44 196 32 8,624 4,312 No No Perm Perm Permissive-Only 2000 4 Protected-Permissive

2015 12 0 12 42 6 48 14 0 14 48 192 56 9,216 4,608 No No Perm Perm Permissive-Only 2015 4 Protected-Permissive

2030 3 0 3 48 9 57 5 0 5 12 228 20 2,736 1,368 No No Perm Perm Permissive-Only 2030 4 Protected-Permissive

2045 9 0 9 47 3 50 6 0 6 36 200 24 7,200 3,600 No No Perm Perm Permissive-Only 2045 9 Protected-Permissive

2100 6 0 6 33 3 36 9 0 9 24 144 36 3,456 1,728 No No Perm Perm Permissive-Only 2100 9 Protected-Permissive

2115 3 0 3 26 1 27 8 0 8 12 108 32 1,296 648 No No Perm Perm Permissive-Only 2115 9 Protected-Permissive

2130 5 0 5 20 0 20 9 0 9 20 80 36 1,600 800 No No Perm Perm Permissive-Only 2130 9 Protected-Permissive

2145 4 0 4 32 2 34 8 0 8 16 136 32 2,176 1,088 No No Perm Perm Permissive-Only 2145 9 Protected-Permissive

2200 3 0 3 20 1 21 7 0 7 12 84 28 1,008 504 No No Perm Perm Permissive-Only 2200 52 Permissive-Only

2215 5 0 5 15 2 17 7 0 7 20 68 28 1,360 680 No No Perm Perm Permissive-Only 2215 52 Permissive-Only

2230 2 0 2 9 0 9 4 0 4 8 36 16 288 144 No No Perm Perm Permissive-Only 2230 52 Permissive-Only

2245 0 0 0 18 1 19 1 0 1 0 76 4 0 0 No No Perm Perm Permissive-Only 2245 52 Permissive-Only

2300 1 0 1 10 0 10 2 0 2 4 40 8 160 80 No No Perm Perm Permissive-Only 2300 52 Permissive-Only

2315 1 0 1 5 0 5 2 0 2 4 20 8 80 40 No No Perm Perm Permissive-Only 2315 52 Permissive-Only

2330 0 0 0 8 1 9 6 0 6 0 36 24 0 0 No No Perm Perm Permissive-Only 2330 52 Permissive-Only

2345 0 0 0 3 0 3 2 0 2 0 12 8 0 0 No No Perm Perm Permissive-Only 2345 52 Permissive-Only
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Phase 5 Mainline NBL

Adj. Left 

Turn 
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LT 
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LT Volume >240 

vph?
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Left turn 
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Cross 
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Timing 

Pattern
Left Turn Phasing

000 0 0 0 7 0 7 1 0 1 0 28 4 0 0 No No Perm Perm Permissive-Only 000 52 Permissive-Only

015 2 0 2 17 1 18 0 0 0 8 72 0 576 288 No No Perm Perm Permissive-Only 015 52 Permissive-Only Number of Left Turn Lanes 1

030 2 0 2 12 2 14 0 0 0 8 56 0 448 224 No No Perm Perm Permissive-Only 030 52 Permissive-Only Number of Opposing Thru Lanes 2

045 0 0 0 10 0 10 0 1 1 0 40 4 0 0 No No Perm Perm Permissive-Only 045 52 Permissive-Only Speed Limit (mph) 45

100 0 0 0 9 0 9 0 0 0 0 36 0 0 0 No No Perm Perm Permissive-Only 100 52 Permissive-Only Lateral Offset (ft) -12

115 0 0 0 7 0 7 0 0 0 0 28 0 0 0 No No Perm Perm Permissive-Only 115 52 Permissive-Only Longitudinal Offset (ft) 140

130 2 0 2 9 0 9 0 0 0 8 36 0 288 144 No No Perm Perm Permissive-Only 130 52 Permissive-Only

145 0 0 0 6 0 6 0 0 0 0 24 0 0 0 No No Perm Perm Permissive-Only 145 52 Permissive-Only

200 1 0 1 8 0 8 0 0 0 4 32 0 128 64 No No Perm Perm Permissive-Only 200 52 Permissive-Only Mainline x

215 0 0 0 7 1 8 0 0 0 0 32 0 0 0 No No Perm Perm Permissive-Only 215 52 Permissive-Only Cross Street

230 0 0 0 3 0 3 0 0 0 0 12 0 0 0 No No Perm Perm Permissive-Only 230 52 Permissive-Only Crash History

245 0 0 0 2 1 3 1 0 1 0 12 4 0 0 No No Perm Perm Permissive-Only 245 52 Permissive-Only High Truck Volume

300 1 0 1 2 1 3 0 0 0 4 12 0 48 24 No No Perm Perm Permissive-Only 300 52 Permissive-Only Vertical Alignment

315 1 0 1 0 0 0 0 0 0 4 0 0 0 0 No No Perm Perm Permissive-Only 315 52 Permissive-Only Skewed Intersection

330 0 0 0 5 0 5 0 0 0 0 20 0 0 0 No No Perm Perm Permissive-Only 330 52 Permissive-Only

345 2 0 2 2 0 2 0 0 0 8 8 0 64 32 No No Perm Perm Permissive-Only 345 52 Permissive-Only

400 0 0 0 2 1 3 0 0 0 0 12 0 0 0 No No Perm Perm Permissive-Only 400 52 Permissive-Only Protected-Only

415 1 0 1 6 0 6 1 0 1 4 24 4 96 48 No No Perm Perm Permissive-Only 415 52 Permissive-Only Highest LT Volume 41.00               

430 4 0 4 3 1 4 0 0 0 16 16 0 256 128 No No Perm Perm Permissive-Only 430 52 Permissive-Only Highest Cross Product 146,560.00     

445 1 0 1 4 2 6 1 0 1 4 24 4 96 48 No No Perm Perm Permissive-Only 445 52 Permissive-Only Protected-Permissive

500 3 0 3 4 0 4 0 0 0 12 16 0 192 96 No No Perm Perm Permissive-Only 500 52 Permissive-Only Highest LT Volume 27.00               

515 1 0 1 8 1 9 1 0 1 4 36 4 144 72 No No Perm Perm Permissive-Only 515 52 Permissive-Only Highest Cross Product 41,664.00        

530 2 0 2 17 2 19 0 0 0 8 76 0 608 304 No No Perm Perm Permissive-Only 530 52 Permissive-Only Permissive-Only

545 6 0 6 16 3 19 6 0 6 24 76 24 1,824 912 No No Perm Perm Permissive-Only 545 52 Permissive-Only Highest LT Volume 7.00                 

600 8 0 8 20 3 23 3 0 3 32 92 12 2,944 1,472 No No Perm Perm Permissive-Only 600 9 Protected-Permissive Highest Cross Product 5,152.00          

615 10 0 10 28 5 33 2 0 2 40 132 8 5,280 2,640 No No Perm Perm Permissive-Only 615 9 Protected-Permissive

630 14 0 14 38 4 42 3 0 3 56 168 12 9,408 4,704 No No Perm Perm Permissive-Only 630 4 Protected-Permissive

645 13 0 13 40 9 49 7 0 7 52 196 28 10,192 5,096 No No Perm Perm Permissive-Only 645 4 Protected-Permissive

700 13 0 13 51 13 64 5 0 5 52 256 20 13,312 6,656 No No Perm Perm Permissive-Only 700 4 Protected-Permissive

715 15 0 15 105 14 119 6 0 6 60 476 24 28,560 14,280 No No Perm Perm Protected-Permissive 715 3 Protected-Only

730 24 0 24 130 15 145 12 0 12 96 580 48 55,680 27,840 No No Perm Perm Protected-Permissive 730 3 Protected-Only

745 28 0 28 113 29 142 19 0 19 112 568 76 63,616 31,808 No No Perm Perm Protected-Permissive 745 3 Protected-Only

800 26 0 26 108 16 124 18 0 18 104 496 72 51,584 25,792 No No Perm Perm Protected-Permissive 800 2 Protected-Only

815 24 0 24 73 21 94 10 0 10 96 376 40 36,096 18,048 No No Perm Perm Protected-Permissive 815 2 Protected-Only

830 40 0 40 62 15 77 8 0 8 160 308 32 49,280 24,640 No No Perm Perm Protected-Permissive 830 2 Protected-Only

845 26 0 26 66 17 83 17 0 17 104 332 68 34,528 17,264 No No Perm Perm Protected-Permissive 845 2 Protected-Only

900 12 0 12 69 21 90 24 0 24 48 360 96 17,280 8,640 No No Perm Perm Permissive-Only 900 4 Protected-Permissive

915 21 1 22 66 29 95 29 0 29 88 380 116 33,440 16,720 No No Perm Perm Protected-Permissive 915 4 Protected-Permissive

930 19 0 19 76 12 88 27 0 27 76 352 108 26,752 13,376 No No Perm Perm Protected-Permissive 930 4 Protected-Permissive

945 27 0 27 60 10 70 27 0 27 108 280 108 30,240 15,120 No No Perm Perm Protected-Permissive 945 4 Protected-Permissive

1000 13 0 13 73 10 83 32 0 32 52 332 128 17,264 8,632 No No Perm Perm Permissive-Only 1000 4 Protected-Permissive

1015 13 0 13 74 7 81 26 0 26 52 324 104 16,848 8,424 No No Perm Perm Permissive-Only 1015 4 Protected-Permissive

1030 16 0 16 86 17 103 25 0 25 64 412 100 26,368 13,184 No No Perm Perm Protected-Permissive 1030 4 Protected-Permissive

1045 17 0 17 91 14 105 37 0 37 68 420 148 28,560 14,280 No No Perm Perm Protected-Permissive 1045 4 Protected-Permissive

1100 21 0 21 83 17 100 36 0 36 84 400 144 33,600 16,800 No No Perm Perm Protected-Permissive 1100 4 Protected-Permissive

1115 12 0 12 78 11 89 31 0 31 48 356 124 17,088 8,544 No No Perm Perm Permissive-Only 1115 4 Protected-Permissive

1130 22 1 23 89 12 101 29 0 29 92 404 116 37,168 18,584 No No Perm Perm Protected-Permissive 1130 4 Protected-Permissive

1145 26 0 26 104 22 126 33 0 33 104 504 132 52,416 26,208 No No Perm Perm Protected-Permissive 1145 5 Protected-Only

1200 22 0 22 123 11 134 41 0 41 88 536 164 47,168 23,584 No No Perm Perm Protected-Permissive 1200 5 Protected-Only

1215 27 0 27 108 12 120 42 1 43 108 480 172 51,840 25,920 No No Perm Perm Protected-Permissive 1215 5 Protected-Only

1230 23 0 23 112 17 129 38 0 38 92 516 152 47,472 23,736 No No Perm Perm Protected-Permissive 1230 5 Protected-Only

1245 22 0 22 104 9 113 54 0 54 88 452 216 39,776 19,888 No No Perm Perm Protected-Permissive 1245 5 Protected-Only

1300 23 0 23 119 13 132 41 1 42 92 528 168 48,576 24,288 No No Perm Perm Protected-Permissive 1300 5 Protected-Only

1315 26 0 26 124 15 139 37 0 37 104 556 148 57,824 28,912 No No Perm Perm Protected-Permissive 1315 5 Protected-Only

1330 18 0 18 137 17 154 43 0 43 72 616 172 44,352 22,176 No No Perm Perm Protected-Permissive 1330 5 Protected-Only

1345 29 0 29 129 12 141 33 1 34 116 564 136 65,424 32,712 No No Perm Perm Protected-Permissive 1345 5 Protected-Only

1400 17 0 17 98 15 113 31 0 31 68 452 124 30,736 15,368 No No Perm Perm Protected-Permissive 1400 5 Protected-Only

1415 19 0 19 115 12 127 24 0 24 76 508 96 38,608 19,304 No No Perm Perm Protected-Permissive 1415 5 Protected-Only

1430 21 0 21 120 20 140 41 1 42 84 560 168 47,040 23,520 No No Perm Perm Protected-Permissive 1430 5 Protected-Only

1445 12 0 12 161 13 174 42 0 42 48 696 168 33,408 16,704 No No Perm Perm Protected-Permissive 1445 5 Protected-Only

1500 31 0 31 150 17 167 32 0 32 124 668 128 82,832 41,416 No No Perm Perm Protected-Permissive 1500 6 Protected-Only

1515 20 1 21 162 16 178 39 0 39 84 712 156 59,808 29,904 No No Perm Perm Protected-Permissive 1515 6 Protected-Only

1530 41 0 41 145 17 162 44 0 44 164 648 176 106,272 53,136 No Yes Perm Prot/Perm Protected-Only 1530 6 Protected-Only

1545 38 0 38 180 16 196 40 0 40 152 784 160 119,168 59,584 No Yes Perm Prot/Perm Protected-Only 1545 6 Protected-Only

1600 27 0 27 156 22 178 34 0 34 108 712 136 76,896 38,448 No No Perm Perm Protected-Permissive 1600 6 Protected-Only

1615 30 0 30 160 29 189 37 0 37 120 756 148 90,720 45,360 No No Perm Perm Protected-Permissive 1615 6 Protected-Only

1630 36 0 36 164 23 187 38 0 38 144 748 152 107,712 53,856 No Yes Perm Prot/Perm Protected-Only 1630 7 Protected-Only

1645 34 0 34 219 31 250 38 0 38 136 1,000 152 136,000 68,000 No Yes Perm Prot/Perm Protected-Only 1645 7 Protected-Only

1700 40 0 40 200 29 229 39 0 39 160 916 156 146,560 73,280 No Yes Perm Prot/Perm Protected-Only 1700 7 Protected-Only

1715 28 0 28 248 19 267 29 1 30 112 1,068 120 119,616 59,808 No Yes Perm Prot/Perm Protected-Only 1715 7 Protected-Only

1730 26 0 26 166 27 193 19 1 20 104 772 80 80,288 40,144 No No Perm Perm Protected-Permissive 1730 7 Protected-Only

1745 20 0 20 166 42 208 24 0 24 80 832 96 66,560 33,280 No No Perm Perm Protected-Permissive 1745 5 Protected-Only

1800 22 0 22 129 45 174 20 0 20 88 696 80 61,248 30,624 No No Perm Perm Protected-Permissive 1800 5 Protected-Only

1815 23 0 23 147 22 169 31 0 31 92 676 124 62,192 31,096 No No Perm Perm Protected-Permissive 1815 5 Protected-Only

1830 18 0 18 115 12 127 13 0 13 72 508 52 36,576 18,288 No No Perm Perm Protected-Permissive 1830 8 Protected-Permissive

1845 21 0 21 113 11 124 19 0 19 84 496 76 41,664 20,832 No No Perm Perm Protected-Permissive 1845 8 Protected-Permissive

1900 10 0 10 106 13 119 20 1 21 40 476 84 19,040 9,520 No No Perm Perm Permissive-Only 1900 8 Protected-Permissive

1915 13 0 13 104 11 115 16 0 16 52 460 64 23,920 11,960 No No Perm Perm Protected-Permissive 1915 8 Protected-Permissive

1930 10 0 10 102 9 111 9 0 9 40 444 36 17,760 8,880 No No Perm Perm Permissive-Only 1930 8 Protected-Permissive

1945 18 0 18 88 8 96 20 0 20 72 384 80 27,648 13,824 No No Perm Perm Protected-Permissive 1945 8 Protected-Permissive

2000 8 0 8 80 4 84 11 0 11 32 336 44 10,752 5,376 No No Perm Perm Permissive-Only 2000 4 Protected-Permissive

2015 14 0 14 82 13 95 12 0 12 56 380 48 21,280 10,640 No No Perm Perm Protected-Permissive 2015 4 Protected-Permissive

2030 5 0 5 90 8 98 3 0 3 20 392 12 7,840 3,920 No No Perm Perm Permissive-Only 2030 4 Protected-Permissive

2045 6 0 6 64 11 75 9 0 9 24 300 36 7,200 3,600 No No Perm Perm Permissive-Only 2045 9 Protected-Permissive

2100 9 0 9 79 8 87 6 0 6 36 348 24 12,528 6,264 No No Perm Perm Permissive-Only 2100 9 Protected-Permissive

2115 8 0 8 43 4 47 3 0 3 32 188 12 6,016 3,008 No No Perm Perm Permissive-Only 2115 9 Protected-Permissive

2130 9 0 9 54 0 54 5 0 5 36 216 20 7,776 3,888 No No Perm Perm Permissive-Only 2130 9 Protected-Permissive

2145 8 0 8 48 4 52 4 0 4 32 208 16 6,656 3,328 No No Perm Perm Permissive-Only 2145 9 Protected-Permissive

2200 7 0 7 44 2 46 3 0 3 28 184 12 5,152 2,576 No No Perm Perm Permissive-Only 2200 52 Permissive-Only

2215 7 0 7 39 4 43 5 0 5 28 172 20 4,816 2,408 No No Perm Perm Permissive-Only 2215 52 Permissive-Only

2230 4 0 4 32 8 40 2 0 2 16 160 8 2,560 1,280 No No Perm Perm Permissive-Only 2230 52 Permissive-Only

2245 1 0 1 43 8 51 0 0 0 4 204 0 816 408 No No Perm Perm Permissive-Only 2245 52 Permissive-Only

2300 2 0 2 28 2 30 1 0 1 8 120 4 960 480 No No Perm Perm Permissive-Only 2300 52 Permissive-Only

2315 2 0 2 25 1 26 1 0 1 8 104 4 832 416 No No Perm Perm Permissive-Only 2315 52 Permissive-Only

2330 6 0 6 13 0 13 0 0 0 24 52 0 1,248 624 No No Perm Perm Permissive-Only 2330 52 Permissive-Only

2345 2 0 2 16 1 17 0 0 0 8 68 0 544 272 No No Perm Perm Permissive-Only 2345 52 Permissive-Only
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Phase 3 Cross-Street WBL
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Timing 

Pattern
Left Turn Phasing

000 0 0 0 1 3 4 0 0 0 0 16 0 0 0 No No Perm Perm Permissive-Only 000 52 Permissive-Only

015 1 0 1 0 2 2 0 0 0 4 8 0 32 32 No No Perm Perm Permissive-Only 015 52 Permissive-Only Number of Left Turn Lanes 1

030 0 0 0 0 3 3 1 0 1 0 12 4 0 0 No No Perm Perm Permissive-Only 030 52 Permissive-Only Number of Opposing Thru Lanes 1

045 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 045 52 Permissive-Only Speed Limit (mph) 30

100 0 0 0 0 1 1 1 0 1 0 4 4 0 0 No No Perm Perm Permissive-Only 100 52 Permissive-Only Lateral Offset (ft) -10

115 0 0 0 1 1 2 0 0 0 0 8 0 0 0 No No Perm Perm Permissive-Only 115 52 Permissive-Only Longitudinal Offset (ft) 140

130 1 0 1 0 0 0 0 0 0 4 0 0 0 0 No No Perm Perm Permissive-Only 130 52 Permissive-Only

145 0 0 0 1 1 2 0 0 0 0 8 0 0 0 No No Perm Perm Permissive-Only 145 52 Permissive-Only

200 1 0 1 0 0 0 0 0 0 4 0 0 0 0 No No Perm Perm Permissive-Only 200 52 Permissive-Only Mainline

215 0 0 0 0 1 1 0 0 0 0 4 0 0 0 No No Perm Perm Permissive-Only 215 52 Permissive-Only Cross Street x

230 0 0 0 0 2 2 0 0 0 0 8 0 0 0 No No Perm Perm Permissive-Only 230 52 Permissive-Only Crash History

245 0 0 0 1 0 1 1 0 1 0 4 4 0 0 No No Perm Perm Permissive-Only 245 52 Permissive-Only High Truck Volume

300 0 0 0 0 1 1 0 0 0 0 4 0 0 0 No No Perm Perm Permissive-Only 300 52 Permissive-Only Vertical Alignment

315 0 0 0 0 1 1 0 0 0 0 4 0 0 0 No No Perm Perm Permissive-Only 315 52 Permissive-Only Skewed Intersection

330 0 0 0 0 0 0 1 0 1 0 0 4 0 0 No No - - - 330 52 Permissive-Only

345 0 0 0 0 1 1 0 0 0 0 4 0 0 0 No No Perm Perm Permissive-Only 345 52 Permissive-Only

400 0 0 0 0 0 0 1 0 1 0 0 4 0 0 No No - - - 400 52 Permissive-Only Protected-Only

415 0 0 0 1 1 2 2 0 2 0 8 8 0 0 No No Perm Perm Permissive-Only 415 52 Permissive-Only Highest LT Volume -                 

430 0 0 0 1 0 1 0 0 0 0 4 0 0 0 No No Perm Perm Permissive-Only 430 52 Permissive-Only Highest Cross Product -                 

445 0 0 0 0 3 3 1 0 1 0 12 4 0 0 No No Perm Perm Permissive-Only 445 52 Permissive-Only Protected-Permissive

500 0 0 0 2 2 4 2 0 2 0 16 8 0 0 No No Perm Perm Permissive-Only 500 52 Permissive-Only Highest LT Volume 45.00             

515 0 0 0 0 0 0 2 0 2 0 0 8 0 0 No No - - - 515 52 Permissive-Only Highest Cross Product 51,120.00     

530 1 0 1 6 1 7 5 0 5 4 28 20 112 112 No No Perm Perm Permissive-Only 530 52 Permissive-Only Permissive-Only

545 1 0 1 2 0 2 3 0 3 4 8 12 32 32 No No Perm Perm Permissive-Only 545 52 Permissive-Only Highest LT Volume 29.00             

600 1 0 1 0 4 4 5 0 5 4 16 20 64 64 No No Perm Perm Permissive-Only 600 9 Permissive-Only Highest Cross Product 18,656.00     

615 0 0 0 0 5 5 7 0 7 0 20 28 0 0 No No Perm Perm Permissive-Only 615 9 Permissive-Only

630 1 0 1 2 2 4 7 0 7 4 16 28 64 64 No No Perm Perm Permissive-Only 630 4 Permissive-Only

645 2 0 2 3 4 7 12 0 12 8 28 48 224 224 No No Perm Perm Permissive-Only 645 4 Permissive-Only

700 6 0 6 6 9 15 17 0 17 24 60 68 1,440 1,440 No No Perm Perm Permissive-Only 700 4 Permissive-Only

715 7 0 7 7 7 14 13 0 13 28 56 52 1,568 1,568 No No Perm Perm Permissive-Only 715 3 Permissive-Only

730 8 0 8 11 20 31 19 0 19 32 124 76 3,968 3,968 No No Perm Perm Permissive-Only 730 3 Permissive-Only

745 1 0 1 24 15 39 21 0 21 4 156 84 624 624 No No Perm Perm Permissive-Only 745 3 Permissive-Only

800 5 0 5 16 12 28 15 0 15 20 112 60 2,240 2,240 No No Perm Perm Permissive-Only 800 2 Permissive-Only

815 6 0 6 19 12 31 12 0 12 24 124 48 2,976 2,976 No No Perm Perm Permissive-Only 815 2 Permissive-Only

830 17 0 17 10 7 17 16 0 16 68 68 64 4,624 4,624 No No Perm Perm Permissive-Only 830 2 Permissive-Only

845 11 0 11 13 5 18 10 0 10 44 72 40 3,168 3,168 No No Perm Perm Permissive-Only 845 2 Permissive-Only

900 16 0 16 16 16 32 17 0 17 64 128 68 8,192 8,192 No No Perm Perm Permissive-Only 900 4 Permissive-Only

915 15 0 15 20 11 31 4 0 4 60 124 16 7,440 7,440 No No Perm Perm Permissive-Only 915 4 Permissive-Only

930 17 0 17 18 11 29 12 0 12 68 116 48 7,888 7,888 No No Perm Perm Permissive-Only 930 4 Permissive-Only

945 14 0 14 13 15 28 9 0 9 56 112 36 6,272 6,272 No No Perm Perm Permissive-Only 945 4 Permissive-Only

1000 11 0 11 18 11 29 11 0 11 44 116 44 5,104 5,104 No No Perm Perm Permissive-Only 1000 4 Permissive-Only

1015 10 0 10 20 18 38 9 0 9 40 152 36 6,080 6,080 No No Perm Perm Permissive-Only 1015 4 Permissive-Only

1030 10 0 10 25 20 45 6 0 6 40 180 24 7,200 7,200 No No Perm Perm Permissive-Only 1030 4 Permissive-Only

1045 12 0 12 20 13 33 4 0 4 48 132 16 6,336 6,336 No No Perm Perm Permissive-Only 1045 4 Permissive-Only

1100 19 0 19 33 17 50 15 0 15 76 200 60 15,200 15,200 No No Perm Perm Permissive-Only 1100 4 Permissive-Only

1115 22 0 22 36 17 53 28 0 28 88 212 112 18,656 18,656 No No Perm Perm Permissive-Only 1115 4 Permissive-Only

1130 21 0 21 26 17 43 14 0 14 84 172 56 14,448 14,448 No No Perm Perm Permissive-Only 1130 4 Permissive-Only

1145 27 0 27 40 27 67 13 0 13 108 268 52 28,944 28,944 No No Perm Perm Protected-Permissive 1145 5 Protected-Permissive

1200 21 0 21 28 21 49 16 1 17 84 196 68 16,464 16,464 No No Perm Perm Permissive-Only 1200 5 Protected-Permissive

1215 27 0 27 45 25 70 11 0 11 108 280 44 30,240 30,240 No No Perm Perm Protected-Permissive 1215 5 Protected-Permissive

1230 21 0 21 32 29 61 10 0 10 84 244 40 20,496 20,496 No No Perm Perm Protected-Permissive 1230 5 Protected-Permissive

1245 23 0 23 53 28 81 11 0 11 92 324 44 29,808 29,808 No No Perm Perm Protected-Permissive 1245 5 Protected-Permissive

1300 21 0 21 33 25 58 11 0 11 84 232 44 19,488 19,488 No No Perm Perm Permissive-Only 1300 5 Protected-Permissive

1315 25 0 25 32 23 55 14 0 14 100 220 56 22,000 22,000 No No Perm Perm Protected-Permissive 1315 5 Protected-Permissive

1330 27 0 27 23 26 49 6 0 6 108 196 24 21,168 21,168 No No Perm Perm Protected-Permissive 1330 5 Protected-Permissive

1345 24 0 24 24 28 52 13 0 13 96 208 52 19,968 19,968 No No Perm Perm Permissive-Only 1345 5 Protected-Permissive

1400 22 0 22 35 37 72 9 0 9 88 288 36 25,344 25,344 No No Perm Perm Protected-Permissive 1400 5 Protected-Permissive

1415 26 0 26 19 27 46 8 0 8 104 184 32 19,136 19,136 No No Perm Perm Permissive-Only 1415 5 Protected-Permissive

1430 19 0 19 22 34 56 20 0 20 76 224 80 17,024 17,024 No No Perm Perm Permissive-Only 1430 5 Protected-Permissive

1445 31 0 31 31 38 69 10 0 10 124 276 40 34,224 34,224 No No Perm Perm Protected-Permissive 1445 5 Protected-Permissive

1500 34 0 34 31 36 67 10 0 10 136 268 40 36,448 36,448 No No Perm Perm Protected-Permissive 1500 6 Protected-Permissive

1515 35 0 35 32 40 72 7 0 7 140 288 28 40,320 40,320 No No Perm Perm Protected-Permissive 1515 6 Protected-Permissive

1530 39 0 39 35 32 67 17 0 17 156 268 68 41,808 41,808 No No Perm Perm Protected-Permissive 1530 6 Protected-Permissive

1545 34 0 34 28 26 54 7 0 7 136 216 28 29,376 29,376 No No Perm Perm Protected-Permissive 1545 6 Protected-Permissive

1600 39 0 39 25 36 61 22 0 22 156 244 88 38,064 38,064 No No Perm Perm Protected-Permissive 1600 6 Protected-Permissive

1615 45 0 45 30 41 71 20 0 20 180 284 80 51,120 51,120 No No Perm Prot/Perm Protected-Permissive 1615 6 Protected-Permissive

1630 32 1 33 35 47 82 12 0 12 132 328 48 43,296 43,296 No No Perm Perm Protected-Permissive 1630 7 Protected-Permissive

1645 31 0 31 24 62 86 22 0 22 124 344 88 42,656 42,656 No No Perm Perm Protected-Permissive 1645 7 Protected-Permissive

1700 35 1 36 31 56 87 24 0 24 144 348 96 50,112 50,112 No No Perm Prot/Perm Protected-Permissive 1700 7 Protected-Permissive

1715 35 0 35 32 41 73 27 0 27 140 292 108 40,880 40,880 No No Perm Perm Protected-Permissive 1715 7 Protected-Permissive

1730 30 0 30 26 55 81 18 0 18 120 324 72 38,880 38,880 No No Perm Perm Protected-Permissive 1730 7 Protected-Permissive

1745 30 0 30 26 38 64 25 0 25 120 256 100 30,720 30,720 No No Perm Perm Protected-Permissive 1745 5 Protected-Permissive

1800 21 0 21 12 37 49 13 0 13 84 196 52 16,464 16,464 No No Perm Perm Permissive-Only 1800 5 Protected-Permissive

1815 26 0 26 14 31 45 11 0 11 104 180 44 18,720 18,720 No No Perm Perm Permissive-Only 1815 5 Protected-Permissive

1830 22 0 22 9 21 30 12 0 12 88 120 48 10,560 10,560 No No Perm Perm Permissive-Only 1830 8 Permissive-Only

1845 21 0 21 16 22 38 9 0 9 84 152 36 12,768 12,768 No No Perm Perm Permissive-Only 1845 8 Permissive-Only

1900 29 0 29 8 26 34 7 0 7 116 136 28 15,776 15,776 No No Perm Perm Permissive-Only 1900 8 Permissive-Only

1915 16 0 16 4 31 35 12 0 12 64 140 48 8,960 8,960 No No Perm Perm Permissive-Only 1915 8 Permissive-Only

1930 12 0 12 5 22 27 3 0 3 48 108 12 5,184 5,184 No No Perm Perm Permissive-Only 1930 8 Permissive-Only

1945 16 0 16 5 21 26 2 0 2 64 104 8 6,656 6,656 No No Perm Perm Permissive-Only 1945 8 Permissive-Only

2000 17 0 17 5 20 25 13 0 13 68 100 52 6,800 6,800 No No Perm Perm Permissive-Only 2000 4 Permissive-Only

2015 9 0 9 7 20 27 11 0 11 36 108 44 3,888 3,888 No No Perm Perm Permissive-Only 2015 4 Permissive-Only

2030 11 0 11 5 14 19 7 0 7 44 76 28 3,344 3,344 No No Perm Perm Permissive-Only 2030 4 Permissive-Only

2045 8 0 8 2 12 14 2 0 2 32 56 8 1,792 1,792 No No Perm Perm Permissive-Only 2045 9 Permissive-Only

2100 9 0 9 1 15 16 0 0 0 36 64 0 2,304 2,304 No No Perm Perm Permissive-Only 2100 9 Permissive-Only

2115 7 0 7 0 15 15 3 0 3 28 60 12 1,680 1,680 No No Perm Perm Permissive-Only 2115 9 Permissive-Only

2130 5 0 5 3 17 20 3 0 3 20 80 12 1,600 1,600 No No Perm Perm Permissive-Only 2130 9 Permissive-Only

2145 7 0 7 1 10 11 0 0 0 28 44 0 1,232 1,232 No No Perm Perm Permissive-Only 2145 9 Permissive-Only

2200 3 0 3 4 8 12 3 0 3 12 48 12 576 576 No No Perm Perm Permissive-Only 2200 52 Permissive-Only

2215 5 0 5 0 8 8 1 0 1 20 32 4 640 640 No No Perm Perm Permissive-Only 2215 52 Permissive-Only

2230 2 0 2 5 8 13 3 0 3 8 52 12 416 416 No No Perm Perm Permissive-Only 2230 52 Permissive-Only

2245 0 0 0 1 5 6 6 0 6 0 24 24 0 0 No No Perm Perm Permissive-Only 2245 52 Permissive-Only

2300 2 0 2 1 4 5 0 0 0 8 20 0 160 160 No No Perm Perm Permissive-Only 2300 52 Permissive-Only

2315 1 0 1 1 4 5 1 1 2 4 20 8 80 80 No No Perm Perm Permissive-Only 2315 52 Permissive-Only

2330 0 0 0 0 1 1 0 0 0 0 4 0 0 0 No No Perm Perm Permissive-Only 2330 52 Permissive-Only

2345 1 0 1 0 3 3 1 0 1 4 12 4 48 48 No No Perm Perm Permissive-Only 2345 52 Permissive-Only
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TH 22 & Bassett Dr

Phase 7 Cross-Street EBL

Adj. Left 

Turn 

Volume

Adj. Opp. 

Thru 

Volume

Adj. Opp. 

LT 

Volume

Speed 45+ and 

LT Volume >240 

vph?

Cross product

>80k  - 1 

opposing

Left turn 

volume

Cross 

product

Timing 

Pattern
Left Turn Phasing

000 0 0 0 0 1 1 0 0 0 0 4 0 0 0 No No Perm Perm Permissive-Only 000 52 Permissive-Only

015 0 0 0 1 1 2 1 0 1 0 8 4 0 0 No No Perm Perm Permissive-Only 015 52 Permissive-Only Number of Left Turn Lanes 1

030 1 0 1 1 2 3 0 0 0 4 12 0 48 48 No No Perm Perm Permissive-Only 030 52 Permissive-Only Number of Opposing Thru Lanes 1

045 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 045 52 Permissive-Only Speed Limit (mph) 30

100 1 0 1 0 0 0 0 0 0 4 0 0 0 0 No No Perm Perm Permissive-Only 100 52 Permissive-Only Lateral Offset (ft) -10

115 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 115 52 Permissive-Only Longitudinal Offset (ft) 150

130 0 0 0 0 0 0 1 0 1 0 0 4 0 0 No No - - - 130 52 Permissive-Only

145 0 0 0 0 1 1 0 0 0 0 4 0 0 0 No No Perm Perm Permissive-Only 145 52 Permissive-Only

200 0 0 0 0 0 0 1 0 1 0 0 4 0 0 No No - - - 200 52 Permissive-Only Mainline

215 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 215 52 Permissive-Only Cross Street x

230 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 230 52 Permissive-Only Crash History

245 1 0 1 0 1 1 0 0 0 4 4 0 16 16 No No Perm Perm Permissive-Only 245 52 Permissive-Only High Truck Volume

300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 300 52 Permissive-Only Vertical Alignment

315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 315 52 Permissive-Only Skewed Intersection

330 1 0 1 0 1 1 0 0 0 4 4 0 16 16 No No Perm Perm Permissive-Only 330 52 Permissive-Only

345 0 0 0 0 1 1 0 0 0 0 4 0 0 0 No No Perm Perm Permissive-Only 345 52 Permissive-Only

400 1 0 1 0 1 1 0 0 0 4 4 0 16 16 No No Perm Perm Permissive-Only 400 52 Permissive-Only Protected-Only

415 2 0 2 0 0 0 0 0 0 8 0 0 0 0 No No Perm Perm Permissive-Only 415 52 Permissive-Only Highest LT Volume -                  

430 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 430 52 Permissive-Only Highest Cross Product -                  

445 1 0 1 0 0 0 0 0 0 4 0 0 0 0 No No Perm Perm Permissive-Only 445 52 Permissive-Only Protected-Permissive

500 2 0 2 0 1 1 0 0 0 8 4 0 32 32 No No Perm Perm Permissive-Only 500 52 Permissive-Only Highest LT Volume 27.00             

515 2 0 2 1 1 2 0 0 0 8 8 0 64 64 No No Perm Perm Permissive-Only 515 52 Permissive-Only Highest Cross Product 36,480.00      

530 5 0 5 2 3 5 1 0 1 20 20 4 400 400 No No Perm Perm Permissive-Only 530 52 Permissive-Only Permissive-Only

545 3 0 3 1 1 2 1 0 1 12 8 4 96 96 No No Perm Perm Permissive-Only 545 52 Permissive-Only Highest LT Volume 28.00             

600 5 0 5 0 1 1 1 0 1 20 4 4 80 80 No No Perm Perm Permissive-Only 600 9 Permissive-Only Highest Cross Product 36,288.00      

615 7 0 7 2 0 2 0 0 0 28 8 0 224 224 No No Perm Perm Permissive-Only 615 9 Permissive-Only

630 7 0 7 6 0 6 1 0 1 28 24 4 672 672 No No Perm Perm Permissive-Only 630 4 Permissive-Only

645 12 0 12 3 0 3 2 0 2 48 12 8 576 576 No No Perm Perm Permissive-Only 645 4 Permissive-Only

700 17 0 17 6 2 8 6 0 6 68 32 24 2,176 2,176 No No Perm Perm Permissive-Only 700 4 Permissive-Only

715 13 0 13 7 3 10 7 0 7 52 40 28 2,080 2,080 No No Perm Perm Permissive-Only 715 3 Permissive-Only

730 19 0 19 10 2 12 8 0 8 76 48 32 3,648 3,648 No No Perm Perm Permissive-Only 730 3 Permissive-Only

745 21 0 21 11 6 17 1 0 1 84 68 4 5,712 5,712 No No Perm Perm Permissive-Only 745 3 Permissive-Only

800 15 0 15 15 13 28 5 0 5 60 112 20 6,720 6,720 No No Perm Perm Permissive-Only 800 2 Permissive-Only

815 12 0 12 12 13 25 6 0 6 48 100 24 4,800 4,800 No No Perm Perm Permissive-Only 815 2 Permissive-Only

830 16 0 16 26 13 39 17 0 17 64 156 68 9,984 9,984 No No Perm Perm Permissive-Only 830 2 Permissive-Only

845 10 0 10 11 7 18 11 0 11 40 72 44 2,880 2,880 No No Perm Perm Permissive-Only 845 2 Permissive-Only

900 17 0 17 13 15 28 16 0 16 68 112 64 7,616 7,616 No No Perm Perm Permissive-Only 900 4 Permissive-Only

915 4 0 4 24 16 40 15 0 15 16 160 60 2,560 2,560 No No Perm Perm Permissive-Only 915 4 Permissive-Only

930 12 0 12 21 18 39 17 0 17 48 156 68 7,488 7,488 No No Perm Perm Permissive-Only 930 4 Permissive-Only

945 9 0 9 22 15 37 14 0 14 36 148 56 5,328 5,328 No No Perm Perm Permissive-Only 945 4 Permissive-Only

1000 11 0 11 21 17 38 11 0 11 44 152 44 6,688 6,688 No No Perm Perm Permissive-Only 1000 4 Permissive-Only

1015 9 0 9 18 36 54 10 0 10 36 216 40 7,776 7,776 No No Perm Perm Permissive-Only 1015 4 Permissive-Only

1030 6 0 6 32 35 67 10 0 10 24 268 40 6,432 6,432 No No Perm Perm Permissive-Only 1030 4 Permissive-Only

1045 4 0 4 26 28 54 12 0 12 16 216 48 3,456 3,456 No No Perm Perm Permissive-Only 1045 4 Permissive-Only

1100 15 0 15 42 29 71 19 0 19 60 284 76 17,040 17,040 No No Perm Perm Permissive-Only 1100 4 Permissive-Only

1115 28 0 28 43 38 81 22 0 22 112 324 88 36,288 36,288 No No Perm Perm Protected-Permissive 1115 4 Permissive-Only

1130 14 0 14 55 36 91 21 0 21 56 364 84 20,384 20,384 No No Perm Perm Protected-Permissive 1130 4 Permissive-Only

1145 13 0 13 53 35 88 27 0 27 52 352 108 18,304 18,304 No No Perm Perm Permissive-Only 1145 5 Protected-Permissive

1200 16 1 17 48 41 89 21 0 21 68 356 84 24,208 24,208 No No Perm Perm Protected-Permissive 1200 5 Protected-Permissive

1215 11 0 11 43 37 80 27 0 27 44 320 108 14,080 14,080 No No Perm Perm Permissive-Only 1215 5 Protected-Permissive

1230 10 0 10 43 34 77 21 0 21 40 308 84 12,320 12,320 No No Perm Perm Permissive-Only 1230 5 Protected-Permissive

1245 11 0 11 39 42 81 23 0 23 44 324 92 14,256 14,256 No No Perm Perm Permissive-Only 1245 5 Protected-Permissive

1300 11 0 11 33 50 83 21 0 21 44 332 84 14,608 14,608 No No Perm Perm Permissive-Only 1300 5 Protected-Permissive

1315 14 0 14 37 37 74 25 0 25 56 296 100 16,576 16,576 No No Perm Perm Permissive-Only 1315 5 Protected-Permissive

1330 6 0 6 35 41 76 27 0 27 24 304 108 7,296 7,296 No No Perm Perm Permissive-Only 1330 5 Protected-Permissive

1345 13 0 13 37 36 73 24 0 24 52 292 96 15,184 15,184 No No Perm Perm Permissive-Only 1345 5 Protected-Permissive

1400 9 0 9 39 27 66 22 0 22 36 264 88 9,504 9,504 No No Perm Perm Permissive-Only 1400 5 Protected-Permissive

1415 8 0 8 32 37 69 26 0 26 32 276 104 8,832 8,832 No No Perm Perm Permissive-Only 1415 5 Protected-Permissive

1430 20 0 20 37 30 67 19 0 19 80 268 76 21,440 21,440 No No Perm Perm Protected-Permissive 1430 5 Protected-Permissive

1445 10 0 10 34 36 70 31 0 31 40 280 124 11,200 11,200 No No Perm Perm Permissive-Only 1445 5 Protected-Permissive

1500 10 0 10 30 29 59 34 0 34 40 236 136 9,440 9,440 No No Perm Perm Permissive-Only 1500 6 Protected-Permissive

1515 7 0 7 31 45 76 35 0 35 28 304 140 8,512 8,512 No No Perm Perm Permissive-Only 1515 6 Protected-Permissive

1530 17 0 17 40 46 86 39 0 39 68 344 156 23,392 23,392 No No Perm Perm Protected-Permissive 1530 6 Protected-Permissive

1545 7 0 7 39 39 78 34 0 34 28 312 136 8,736 8,736 No No Perm Perm Permissive-Only 1545 6 Protected-Permissive

1600 22 0 22 46 43 89 39 0 39 88 356 156 31,328 31,328 No No Perm Perm Protected-Permissive 1600 6 Protected-Permissive

1615 20 0 20 23 59 82 45 0 45 80 328 180 26,240 26,240 No No Perm Perm Protected-Permissive 1615 6 Protected-Permissive

1630 12 0 12 46 49 95 32 1 33 48 380 132 18,240 18,240 No No Perm Perm Permissive-Only 1630 7 Protected-Permissive

1645 22 0 22 47 40 87 31 0 31 88 348 124 30,624 30,624 No No Perm Perm Protected-Permissive 1645 7 Protected-Permissive

1700 24 0 24 50 45 95 35 1 36 96 380 144 36,480 36,480 No No Perm Perm Protected-Permissive 1700 7 Protected-Permissive

1715 27 0 27 25 39 64 35 0 35 108 256 140 27,648 27,648 No No Perm Perm Protected-Permissive 1715 7 Protected-Permissive

1730 18 0 18 42 33 75 30 0 30 72 300 120 21,600 21,600 No No Perm Perm Protected-Permissive 1730 7 Protected-Permissive

1745 25 0 25 25 27 52 30 0 30 100 208 120 20,800 20,800 No No Perm Perm Protected-Permissive 1745 5 Protected-Permissive

1800 13 0 13 39 29 68 21 0 21 52 272 84 14,144 14,144 No No Perm Perm Permissive-Only 1800 5 Protected-Permissive

1815 11 0 11 20 21 41 26 0 26 44 164 104 7,216 7,216 No No Perm Perm Permissive-Only 1815 5 Protected-Permissive

1830 12 0 12 22 21 43 22 0 22 48 172 88 8,256 8,256 No No Perm Perm Permissive-Only 1830 8 Permissive-Only

1845 9 0 9 14 16 30 21 0 21 36 120 84 4,320 4,320 No No Perm Perm Permissive-Only 1845 8 Permissive-Only

1900 7 0 7 13 18 31 29 0 29 28 124 116 3,472 3,472 No No Perm Perm Permissive-Only 1900 8 Permissive-Only

1915 12 0 12 7 22 29 16 0 16 48 116 64 5,568 5,568 No No Perm Perm Permissive-Only 1915 8 Permissive-Only

1930 3 0 3 14 12 26 12 0 12 12 104 48 1,248 1,248 No No Perm Perm Permissive-Only 1930 8 Permissive-Only

1945 2 0 2 11 23 34 16 0 16 8 136 64 1,088 1,088 No No Perm Perm Permissive-Only 1945 8 Permissive-Only

2000 13 0 13 5 13 18 17 0 17 52 72 68 3,744 3,744 No No Perm Perm Permissive-Only 2000 4 Permissive-Only

2015 11 0 11 8 16 24 9 0 9 44 96 36 4,224 4,224 No No Perm Perm Permissive-Only 2015 4 Permissive-Only

2030 7 0 7 4 14 18 11 0 11 28 72 44 2,016 2,016 No No Perm Perm Permissive-Only 2030 4 Permissive-Only

2045 2 0 2 8 9 17 8 0 8 8 68 32 544 544 No No Perm Perm Permissive-Only 2045 9 Permissive-Only

2100 0 0 0 2 9 11 9 0 9 0 44 36 0 0 No No Perm Perm Permissive-Only 2100 9 Permissive-Only

2115 3 0 3 3 11 14 7 0 7 12 56 28 672 672 No No Perm Perm Permissive-Only 2115 9 Permissive-Only

2130 3 0 3 4 7 11 5 0 5 12 44 20 528 528 No No Perm Perm Permissive-Only 2130 9 Permissive-Only

2145 0 0 0 2 8 10 7 0 7 0 40 28 0 0 No No Perm Perm Permissive-Only 2145 9 Permissive-Only

2200 3 0 3 3 7 10 3 0 3 12 40 12 480 480 No No Perm Perm Permissive-Only 2200 52 Permissive-Only

2215 1 0 1 2 2 4 5 0 5 4 16 20 64 64 No No Perm Perm Permissive-Only 2215 52 Permissive-Only

2230 3 0 3 3 5 8 2 0 2 12 32 8 384 384 No No Perm Perm Permissive-Only 2230 52 Permissive-Only

2245 6 0 6 2 3 5 0 0 0 24 20 0 480 480 No No Perm Perm Permissive-Only 2245 52 Permissive-Only

2300 0 0 0 0 1 1 2 0 2 0 4 8 0 0 No No Perm Perm Permissive-Only 2300 52 Permissive-Only

2315 1 1 2 0 0 0 1 0 1 8 0 4 0 0 No No Perm Perm Permissive-Only 2315 52 Permissive-Only

2330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 2330 52 Permissive-Only

2345 1 0 1 0 0 0 1 0 1 4 0 4 0 0 No No Perm Perm Permissive-Only 2345 52 Permissive-Only
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TH 22 & Bassett Dr
Protected

Protected/Permissive

Permissive

Approach: Mainline Phase: SBL

Approach: Mainline Phase: NBL
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TH 22 & Bassett Dr
Protected

Protected/Permissive

Permissive

Approach: Cross Street Phase: WBL

Approach: Cross Street Phase: EBL
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TH 22 & Bassett Dr

System ID: FYA Time-of-Day Operation as of: 

205

Mainline Mainline Cross Street Cross Street

Phase 1 (SBL) Phase 5 (NBL) Phase 3 (WBL) Phase 7 (EBL)

1 52 0:00 Permissive-Only Permissive-Only Permissive-Only Permissive-Only

2 9 6:00 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

3 4 6:30 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

4 3 7:15 Protected-Only Protected-Only Permissive-Only Permissive-Only

5 2 8:00 Protected-Only Protected-Only Permissive-Only Permissive-Only

6 4 9:00 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

7 5 11:45 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

8 6 14:55 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

9 6 15:15 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

10 7 16:30 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

11 5 17:45 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

12 8 18:30 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

13 4 20:00 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

14 9 20:45 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

15 52 22:00 Permissive-Only Permissive-Only Permissive-Only Permissive-Only

1 52 0:00 Permissive-Only Permissive-Only Permissive-Only Permissive-Only

2 9 7:00 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

3 4 8:00 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

4 5 10:00 Protected-Only Protected-Only Protected-Permissive Protected-Permissive

5 4 18:00 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

6 9 20:00 Protected-Permissive Protected-Permissive Permissive-Only Permissive-Only

7 52 21:30 Permissive-Only Permissive-Only Permissive-Only Permissive-Only
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TH 22 & Hoffman Dr

Phase 3 Cross-Street WBL

Adj. Left 

Turn 

Volume

Adj. Opp. 

Thru 

Volume

Adj. Opp. 

LT 

Volume

Speed 45+ and 

LT Volume >240 

vph?

Cross product

>80k  - 1 

opposing

Left turn 

volume

Cross 

product

Timing 

Pattern
Left Turn Phasing

000 1 0 1 0 1 1 0 0 0 4 4 0 16 16 No No Perm Perm Permissive-Only 000 54 Permissive-Only

015 1 0 1 0 0 0 1 0 1 4 0 4 0 0 No No Perm Perm Permissive-Only 015 54 Permissive-Only Number of Left Turn Lanes 1

030 1 0 1 1 0 1 1 0 1 4 4 4 16 16 No No Perm Perm Permissive-Only 030 54 Permissive-Only Number of Opposing Thru Lanes 1

045 0 0 0 1 1 2 1 0 1 0 8 4 0 0 No No Perm Perm Permissive-Only 045 54 Permissive-Only Speed Limit (mph) 30

100 1 0 1 1 1 2 0 0 0 4 8 0 32 32 No No Perm Perm Permissive-Only 100 54 Permissive-Only Lateral Offset (ft) 0

115 0 0 0 0 0 0 1 0 1 0 0 4 0 0 No No - - - 115 54 Permissive-Only Longitudinal Offset (ft) 140

130 0 0 0 0 0 0 1 0 1 0 0 4 0 0 No No - - - 130 54 Permissive-Only

145 3 0 3 0 0 0 0 0 0 12 0 0 0 0 No No Perm Perm Permissive-Only 145 54 Permissive-Only

200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 200 54 Permissive-Only Mainline

215 0 0 0 0 1 1 0 0 0 0 4 0 0 0 No No Perm Perm Permissive-Only 215 54 Permissive-Only Cross Street x

230 1 0 1 1 0 1 0 0 0 4 4 0 16 16 No No Perm Perm Permissive-Only 230 54 Permissive-Only Crash History

245 0 0 0 2 0 2 0 0 0 0 8 0 0 0 No No Perm Perm Permissive-Only 245 54 Permissive-Only High Truck Volume

300 0 0 0 2 0 2 1 0 1 0 8 4 0 0 No No Perm Perm Permissive-Only 300 54 Permissive-Only Vertical Alignment

315 0 0 0 1 0 1 2 0 2 0 4 8 0 0 No No Perm Perm Permissive-Only 315 54 Permissive-Only Skewed Intersection

330 1 0 1 1 0 1 1 0 1 4 4 4 16 16 No No Perm Perm Permissive-Only 330 54 Permissive-Only

345 0 0 0 1 0 1 1 0 1 0 4 4 0 0 No No Perm Perm Permissive-Only 345 54 Permissive-Only

400 0 0 0 1 0 1 0 0 0 0 4 0 0 0 No No Perm Perm Permissive-Only 400 54 Permissive-Only Protected-Only

415 0 0 0 1 0 1 4 0 4 0 4 16 0 0 No No Perm Perm Permissive-Only 415 54 Permissive-Only Highest LT Volume -                  

430 2 0 2 0 1 1 3 0 3 8 4 12 32 32 No No Perm Perm Permissive-Only 430 54 Permissive-Only Highest Cross Product -                  

445 1 0 1 2 0 2 7 0 7 4 8 28 32 32 No No Perm Perm Permissive-Only 445 54 Permissive-Only Protected-Permissive

500 0 0 0 2 0 2 3 0 3 0 8 12 0 0 No No Perm Perm Permissive-Only 500 54 Permissive-Only Highest LT Volume 47.00             

515 0 0 0 2 0 2 3 0 3 0 8 12 0 0 No No Perm Perm Permissive-Only 515 54 Permissive-Only Highest Cross Product 34,720.00      

530 1 0 1 2 1 3 10 0 10 4 12 40 48 48 No No Perm Perm Permissive-Only 530 54 Permissive-Only Permissive-Only

545 2 0 2 4 2 6 17 0 17 8 24 68 192 192 No No Perm Perm Permissive-Only 545 54 Permissive-Only Highest LT Volume 12.00             

600 7 0 7 2 2 4 4 0 4 28 16 16 448 448 No No Perm Perm Permissive-Only 600 9 Permissive-Only Highest Cross Product 4,096.00        

615 3 0 3 5 0 5 9 0 9 12 20 36 240 240 No No Perm Perm Permissive-Only 615 9 Permissive-Only

630 5 0 5 8 1 9 15 0 15 20 36 60 720 720 No No Perm Perm Permissive-Only 630 4 Permissive-Only

645 3 0 3 13 0 13 29 0 29 12 52 116 624 624 No No Perm Perm Permissive-Only 645 4 Permissive-Only

700 8 0 8 17 5 22 12 0 12 32 88 48 2,816 2,816 No No Perm Perm Permissive-Only 700 4 Permissive-Only

715 7 0 7 35 3 38 37 0 37 28 152 148 4,256 4,256 No No Perm Perm Permissive-Only 715 3 Protected-Permissive

730 24 0 24 76 6 82 33 0 33 96 328 132 31,488 31,488 No No Perm Perm Protected-Permissive 730 3 Protected-Permissive

745 31 0 31 68 2 70 48 0 48 124 280 192 34,720 34,720 No No Perm Perm Protected-Permissive 745 3 Protected-Permissive

800 20 0 20 32 3 35 27 0 27 80 140 108 11,200 11,200 No No Perm Perm Permissive-Only 800 2 Protected-Permissive

815 12 0 12 10 6 16 22 0 22 48 64 88 3,072 3,072 No No Perm Perm Permissive-Only 815 2 Protected-Permissive

830 4 0 4 3 0 3 15 0 15 16 12 60 192 192 No No Perm Perm Permissive-Only 830 2 Protected-Permissive

845 8 0 8 7 1 8 22 0 22 32 32 88 1,024 1,024 No No Perm Perm Permissive-Only 845 2 Protected-Permissive

900 7 0 7 15 2 17 15 0 15 28 68 60 1,904 1,904 No No Perm Perm Permissive-Only 900 4 Permissive-Only

915 5 0 5 15 2 17 16 0 16 20 68 64 1,360 1,360 No No Perm Perm Permissive-Only 915 4 Permissive-Only

930 5 0 5 6 2 8 11 0 11 20 32 44 640 640 No No Perm Perm Permissive-Only 930 4 Permissive-Only

945 8 0 8 9 0 9 22 0 22 32 36 88 1,152 1,152 No No Perm Perm Permissive-Only 945 4 Permissive-Only

1000 6 0 6 7 5 12 19 0 19 24 48 76 1,152 1,152 No No Perm Perm Permissive-Only 1000 4 Permissive-Only

1015 11 0 11 6 0 6 23 0 23 44 24 92 1,056 1,056 No No Perm Perm Permissive-Only 1015 4 Permissive-Only

1030 4 0 4 9 0 9 30 0 30 16 36 120 576 576 No No Perm Perm Permissive-Only 1030 4 Permissive-Only

1045 8 0 8 8 0 8 23 0 23 32 32 92 1,024 1,024 No No Perm Perm Permissive-Only 1045 4 Permissive-Only

1100 12 0 12 11 5 16 20 0 20 48 64 80 3,072 3,072 No No Perm Perm Permissive-Only 1100 4 Permissive-Only

1115 10 0 10 6 6 12 20 0 20 40 48 80 1,920 1,920 No No Perm Perm Permissive-Only 1115 4 Permissive-Only

1130 12 0 12 11 1 12 20 0 20 48 48 80 2,304 2,304 No No Perm Perm Permissive-Only 1130 4 Permissive-Only

1145 4 0 4 9 4 13 29 0 29 16 52 116 832 832 No No Perm Perm Permissive-Only 1145 5 Protected-Permissive

1200 6 0 6 9 5 14 24 0 24 24 56 96 1,344 1,344 No No Perm Perm Permissive-Only 1200 5 Protected-Permissive

1215 8 0 8 6 1 7 19 0 19 32 28 76 896 896 No No Perm Perm Permissive-Only 1215 5 Protected-Permissive

1230 7 0 7 15 2 17 22 0 22 28 68 88 1,904 1,904 No No Perm Perm Permissive-Only 1230 5 Protected-Permissive

1245 11 0 11 14 6 20 40 0 40 44 80 160 3,520 3,520 No No Perm Perm Permissive-Only 1245 5 Protected-Permissive

1300 5 0 5 8 1 9 16 0 16 20 36 64 720 720 No No Perm Perm Permissive-Only 1300 5 Protected-Permissive

1315 10 0 10 9 2 11 25 0 25 40 44 100 1,760 1,760 No No Perm Perm Permissive-Only 1315 5 Protected-Permissive

1330 9 0 9 14 3 17 15 0 15 36 68 60 2,448 2,448 No No Perm Perm Permissive-Only 1330 5 Protected-Permissive

1345 9 0 9 18 2 20 27 0 27 36 80 108 2,880 2,880 No No Perm Perm Permissive-Only 1345 5 Protected-Permissive

1400 9 0 9 25 4 29 20 0 20 36 116 80 4,176 4,176 No No Perm Perm Permissive-Only 1400 5 Protected-Permissive

1415 7 0 7 27 4 31 32 0 32 28 124 128 3,472 3,472 No No Perm Perm Permissive-Only 1415 5 Protected-Permissive

1430 6 0 6 24 3 27 20 0 20 24 108 80 2,592 2,592 No No Perm Perm Permissive-Only 1430 5 Protected-Permissive

1445 11 0 11 48 8 56 34 0 34 44 224 136 9,856 9,856 No No Perm Perm Permissive-Only 1445 5 Protected-Permissive

1500 47 0 47 34 10 44 43 0 43 188 176 172 33,088 33,088 No No Perm Perm Protected-Permissive 1500 16 Protected-Permissive

1515 14 0 14 21 8 29 61 0 61 56 116 244 6,496 6,496 No No Perm Perm Permissive-Only 1515 6 Protected-Permissive

1530 8 0 8 21 6 27 46 0 46 32 108 184 3,456 3,456 No No Perm Perm Permissive-Only 1530 6 Protected-Permissive

1545 13 0 13 12 7 19 38 0 38 52 76 152 3,952 3,952 No No Perm Perm Permissive-Only 1545 6 Protected-Permissive

1600 16 0 16 14 6 20 36 0 36 64 80 144 5,120 5,120 No No Perm Perm Permissive-Only 1600 6 Protected-Permissive

1615 19 0 19 26 5 31 28 0 28 76 124 112 9,424 9,424 No No Perm Perm Permissive-Only 1615 6 Protected-Permissive

1630 25 0 25 21 6 27 32 0 32 100 108 128 10,800 10,800 No No Perm Perm Permissive-Only 1630 7 Protected-Permissive

1645 16 0 16 23 5 28 42 0 42 64 112 168 7,168 7,168 No No Perm Perm Permissive-Only 1645 7 Protected-Permissive

1700 22 0 22 26 9 35 46 0 46 88 140 184 12,320 12,320 No No Perm Perm Permissive-Only 1700 7 Protected-Permissive

1715 18 0 18 16 6 22 32 0 32 72 88 128 6,336 6,336 No No Perm Perm Permissive-Only 1715 7 Protected-Permissive

1730 7 0 7 14 6 20 27 0 27 28 80 108 2,240 2,240 No No Perm Perm Permissive-Only 1730 7 Protected-Permissive

1745 7 0 7 9 4 13 30 0 30 28 52 120 1,456 1,456 No No Perm Perm Permissive-Only 1745 5 Protected-Permissive

1800 13 0 13 5 3 8 34 0 34 52 32 136 1,664 1,664 No No Perm Perm Permissive-Only 1800 5 Protected-Permissive

1815 7 0 7 7 1 8 21 0 21 28 32 84 896 896 No No Perm Perm Permissive-Only 1815 5 Protected-Permissive

1830 8 0 8 7 3 10 18 0 18 32 40 72 1,280 1,280 No No Perm Perm Permissive-Only 1830 8 Permissive-Only

1845 7 0 7 7 4 11 18 0 18 28 44 72 1,232 1,232 No No Perm Perm Permissive-Only 1845 8 Permissive-Only

1900 7 0 7 5 1 6 17 0 17 28 24 68 672 672 No No Perm Perm Permissive-Only 1900 8 Permissive-Only

1915 8 0 8 9 23 32 21 0 21 32 128 84 4,096 4,096 No No Perm Perm Permissive-Only 1915 8 Permissive-Only

1930 7 0 7 7 4 11 13 0 13 28 44 52 1,232 1,232 No No Perm Perm Permissive-Only 1930 8 Permissive-Only

1945 8 0 8 11 2 13 19 0 19 32 52 76 1,664 1,664 No No Perm Perm Permissive-Only 1945 8 Permissive-Only

2000 5 0 5 6 2 8 24 0 24 20 32 96 640 640 No No Perm Perm Permissive-Only 2000 4 Permissive-Only

2015 5 0 5 7 3 10 13 0 13 20 40 52 800 800 No No Perm Perm Permissive-Only 2015 4 Permissive-Only

2030 4 0 4 4 1 5 9 0 9 16 20 36 320 320 No No Perm Perm Permissive-Only 2030 4 Permissive-Only

2045 7 0 7 2 1 3 13 0 13 28 12 52 336 336 No No Perm Perm Permissive-Only 2045 9 Permissive-Only

2100 8 0 8 7 1 8 6 0 6 32 32 24 1,024 1,024 No No Perm Perm Permissive-Only 2100 9 Permissive-Only

2115 1 0 1 3 1 4 7 0 7 4 16 28 64 64 No No Perm Perm Permissive-Only 2115 9 Permissive-Only

2130 0 0 0 4 1 5 6 0 6 0 20 24 0 0 No No Perm Perm Permissive-Only 2130 9 Permissive-Only

2145 2 0 2 2 2 4 6 0 6 8 16 24 128 128 No No Perm Perm Permissive-Only 2145 9 Permissive-Only

2200 3 0 3 3 1 4 7 0 7 12 16 28 192 192 No No Perm Perm Permissive-Only 2200 54 Permissive-Only

2215 2 0 2 3 1 4 6 0 6 8 16 24 128 128 No No Perm Perm Permissive-Only 2215 54 Permissive-Only

2230 0 0 0 1 0 1 5 0 5 0 4 20 0 0 No No Perm Perm Permissive-Only 2230 54 Permissive-Only

2245 1 0 1 0 0 0 2 0 2 4 0 8 0 0 No No Perm Perm Permissive-Only 2245 54 Permissive-Only

2300 4 0 4 0 0 0 2 0 2 16 0 8 0 0 No No Perm Perm Permissive-Only 2300 54 Permissive-Only

2315 3 0 3 0 0 0 4 0 4 12 0 16 0 0 No No Perm Perm Permissive-Only 2315 54 Permissive-Only

2330 2 0 2 2 1 3 2 0 2 8 12 8 96 96 No No Perm Perm Permissive-Only 2330 54 Permissive-Only

2345 2 0 2 2 2 4 3 0 3 8 16 12 128 128 No No Perm Perm Permissive-Only 2345 54 Permissive-Only
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TH 22 & Hoffman Dr

Phase 7 Cross-Street EBL

Adj. Left 

Turn 

Volume

Adj. Opp. 

Thru 

Volume

Adj. Opp. 

LT 

Volume

Speed 45+ and 

LT Volume >240 

vph?

Cross product

>80k  - 1 

opposing

Left turn 

volume

Cross 

product

Timing 

Pattern
Left Turn Phasing

000 0 0 0 1 0 1 1 0 1 0 4 4 0 0 No No Perm Perm Permissive-Only 000 54 Permissive-Only

015 1 0 1 0 0 0 1 0 1 4 0 4 0 0 No No Perm Perm Permissive-Only 015 54 Permissive-Only Number of Left Turn Lanes 1

030 1 0 1 0 0 0 1 0 1 4 0 4 0 0 No No Perm Perm Permissive-Only 030 54 Permissive-Only Number of Opposing Thru Lanes 1

045 1 0 1 0 1 1 0 0 0 4 4 0 16 16 No No Perm Perm Permissive-Only 045 54 Permissive-Only Speed Limit (mph) 30

100 0 0 0 0 1 1 1 0 1 0 4 4 0 0 No No Perm Perm Permissive-Only 100 54 Permissive-Only Lateral Offset (ft) 0

115 1 0 1 2 0 2 0 0 0 4 8 0 32 32 No No Perm Perm Permissive-Only 115 54 Permissive-Only Longitudinal Offset (ft) 150

130 1 0 1 1 2 3 0 0 0 4 12 0 48 48 No No Perm Perm Permissive-Only 130 54 Permissive-Only

145 0 0 0 2 0 2 3 0 3 0 8 12 0 0 No No Perm Perm Permissive-Only 145 54 Permissive-Only

200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 200 54 Permissive-Only Mainline

215 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 215 54 Permissive-Only Cross Street x

230 0 0 0 1 0 1 1 0 1 0 4 4 0 0 No No Perm Perm Permissive-Only 230 54 Permissive-Only Crash History

245 0 0 0 0 0 0 0 0 0 0 0 0 0 0 No No - - - 245 54 Permissive-Only High Truck Volume

300 1 0 1 1 1 2 0 0 0 4 8 0 32 32 No No Perm Perm Permissive-Only 300 54 Permissive-Only Vertical Alignment

315 2 0 2 1 0 1 0 0 0 8 4 0 32 32 No No Perm Perm Permissive-Only 315 54 Permissive-Only Skewed Intersection

330 1 0 1 0 0 0 1 0 1 4 0 4 0 0 No No Perm Perm Permissive-Only 330 54 Permissive-Only

345 1 0 1 0 2 2 0 0 0 4 8 0 32 32 No No Perm Perm Permissive-Only 345 54 Permissive-Only

400 0 0 0 2 1 3 0 0 0 0 12 0 0 0 No No Perm Perm Permissive-Only 400 54 Permissive-Only Protected-Only

415 4 0 4 0 2 2 0 0 0 16 8 0 128 128 No No Perm Perm Permissive-Only 415 54 Permissive-Only Highest LT Volume -                   

430 3 0 3 2 3 5 2 0 2 12 20 8 240 240 No No Perm Perm Permissive-Only 430 54 Permissive-Only Highest Cross Product -                   

445 7 0 7 2 1 3 1 0 1 28 12 4 336 336 No No Perm Perm Permissive-Only 445 54 Permissive-Only Protected-Permissive

500 3 0 3 1 5 6 0 0 0 12 24 0 288 288 No No Perm Perm Permissive-Only 500 54 Permissive-Only Highest LT Volume 61.00              

515 3 0 3 1 1 2 0 0 0 12 8 0 96 96 No No Perm Perm Permissive-Only 515 54 Permissive-Only Highest Cross Product 119,808.00     

530 10 0 10 3 7 10 1 0 1 40 40 4 1,600 1,600 No No Perm Perm Permissive-Only 530 54 Permissive-Only Permissive-Only

545 17 0 17 2 6 8 2 0 2 68 32 8 2,176 2,176 No No Perm Perm Permissive-Only 545 54 Permissive-Only Highest LT Volume 17.00              

600 4 0 4 7 7 14 7 0 7 16 56 28 896 896 No No Perm Perm Permissive-Only 600 9 Protected-Permissive Highest Cross Product 2,176.00         

615 9 0 9 5 5 10 3 0 3 36 40 12 1,440 1,440 No No Perm Perm Permissive-Only 615 9 Protected-Permissive

630 15 0 15 6 13 19 5 0 5 60 76 20 4,560 4,560 No No Perm Perm Permissive-Only 630 4 Protected-Permissive

645 29 0 29 10 7 17 3 0 3 116 68 12 7,888 7,888 No No Perm Perm Permissive-Only 645 4 Protected-Permissive

700 12 0 12 9 6 15 8 0 8 48 60 32 2,880 2,880 No No Perm Perm Permissive-Only 700 4 Protected-Permissive

715 37 0 37 22 20 42 7 0 7 148 168 28 24,864 24,864 No No Perm Perm Protected-Permissive 715 3 Protected-Permissive

730 33 0 33 76 52 128 24 0 24 132 512 96 67,584 67,584 No No Perm Prot/Perm Protected-Permissive 730 3 Protected-Permissive

745 48 0 48 96 60 156 31 0 31 192 624 124 119,808 119,808 No Yes Perm Prot/Perm Protected-Only 745 3 Protected-Permissive

800 27 0 27 56 36 92 20 0 20 108 368 80 39,744 39,744 No No Perm Perm Protected-Permissive 800 2 Protected-Permissive

815 22 0 22 17 16 33 12 0 12 88 132 48 11,616 11,616 No No Perm Perm Permissive-Only 815 2 Protected-Permissive

830 15 0 15 6 10 16 4 0 4 60 64 16 3,840 3,840 No No Perm Perm Permissive-Only 830 2 Protected-Permissive

845 22 0 22 16 8 24 8 0 8 88 96 32 8,448 8,448 No No Perm Perm Permissive-Only 845 2 Protected-Permissive

900 15 0 15 12 13 25 7 0 7 60 100 28 6,000 6,000 No No Perm Perm Permissive-Only 900 4 Protected-Permissive

915 16 0 16 18 12 30 5 0 5 64 120 20 7,680 7,680 No No Perm Perm Permissive-Only 915 4 Protected-Permissive

930 11 0 11 8 10 18 5 0 5 44 72 20 3,168 3,168 No No Perm Perm Permissive-Only 930 4 Protected-Permissive

945 22 0 22 15 12 27 8 0 8 88 108 32 9,504 9,504 No No Perm Perm Permissive-Only 945 4 Protected-Permissive

1000 19 0 19 9 6 15 6 0 6 76 60 24 4,560 4,560 No No Perm Perm Permissive-Only 1000 4 Protected-Permissive

1015 23 0 23 4 6 10 11 0 11 92 40 44 3,680 3,680 No No Perm Perm Permissive-Only 1015 4 Protected-Permissive

1030 30 0 30 5 6 11 4 0 4 120 44 16 5,280 5,280 No No Perm Perm Permissive-Only 1030 4 Protected-Permissive

1045 23 0 23 8 9 17 8 0 8 92 68 32 6,256 6,256 No No Perm Perm Permissive-Only 1045 4 Protected-Permissive

1100 20 0 20 11 3 14 12 0 12 80 56 48 4,480 4,480 No No Perm Perm Permissive-Only 1100 4 Protected-Permissive

1115 20 0 20 8 4 12 10 0 10 80 48 40 3,840 3,840 No No Perm Perm Permissive-Only 1115 4 Protected-Permissive

1130 20 0 20 11 6 17 12 0 12 80 68 48 5,440 5,440 No No Perm Perm Permissive-Only 1130 4 Protected-Permissive

1145 29 0 29 10 10 20 4 0 4 116 80 16 9,280 9,280 No No Perm Perm Permissive-Only 1145 5 Protected-Permissive

1200 24 0 24 12 17 29 6 0 6 96 116 24 11,136 11,136 No No Perm Perm Permissive-Only 1200 5 Protected-Permissive

1215 19 0 19 8 11 19 8 0 8 76 76 32 5,776 5,776 No No Perm Perm Permissive-Only 1215 5 Protected-Permissive

1230 22 0 22 16 8 24 7 0 7 88 96 28 8,448 8,448 No No Perm Perm Permissive-Only 1230 5 Protected-Permissive

1245 40 0 40 16 13 29 11 0 11 160 116 44 18,560 18,560 No No Perm Perm Protected-Permissive 1245 5 Protected-Permissive

1300 16 0 16 11 10 21 5 0 5 64 84 20 5,376 5,376 No No Perm Perm Permissive-Only 1300 5 Protected-Permissive

1315 25 0 25 9 10 19 10 0 10 100 76 40 7,600 7,600 No No Perm Perm Permissive-Only 1315 5 Protected-Permissive

1330 15 0 15 8 14 22 9 0 9 60 88 36 5,280 5,280 No No Perm Perm Permissive-Only 1330 5 Protected-Permissive

1345 27 0 27 9 14 23 9 0 9 108 92 36 9,936 9,936 No No Perm Perm Permissive-Only 1345 5 Protected-Permissive

1400 20 0 20 10 17 27 9 0 9 80 108 36 8,640 8,640 No No Perm Perm Permissive-Only 1400 5 Protected-Permissive

1415 32 0 32 10 7 17 7 0 7 128 68 28 8,704 8,704 No No Perm Perm Protected-Permissive 1415 5 Protected-Permissive

1430 20 0 20 12 13 25 6 0 6 80 100 24 8,000 8,000 No No Perm Perm Permissive-Only 1430 5 Protected-Permissive

1445 34 0 34 27 25 52 11 0 11 136 208 44 28,288 28,288 No No Perm Perm Protected-Permissive 1445 5 Protected-Permissive

1500 43 0 43 68 62 130 47 0 47 172 520 188 89,440 89,440 No Yes Perm Prot/Perm Protected-Only 1500 16 Protected-Permissive

1515 61 0 61 28 26 54 14 0 14 244 216 56 52,704 52,704 No No Prot/Perm Prot/Perm Protected-Permissive 1515 6 Protected-Permissive

1530 46 0 46 29 32 61 8 0 8 184 244 32 44,896 44,896 No No Perm Perm Protected-Permissive 1530 6 Protected-Permissive

1545 38 0 38 22 11 33 13 0 13 152 132 52 20,064 20,064 No No Perm Perm Protected-Permissive 1545 6 Protected-Permissive

1600 36 0 36 14 13 27 16 0 16 144 108 64 15,552 15,552 No No Perm Perm Protected-Permissive 1600 6 Protected-Permissive

1615 28 0 28 12 6 18 19 0 19 112 72 76 8,064 8,064 No No Perm Perm Permissive-Only 1615 6 Protected-Permissive

1630 32 0 32 28 23 51 25 0 25 128 204 100 26,112 26,112 No No Perm Perm Protected-Permissive 1630 7 Protected-Permissive

1645 42 0 42 22 14 36 16 0 16 168 144 64 24,192 24,192 No No Perm Perm Protected-Permissive 1645 7 Protected-Permissive

1700 46 0 46 24 13 37 22 0 22 184 148 88 27,232 27,232 No No Perm Perm Protected-Permissive 1700 7 Protected-Permissive

1715 32 0 32 22 11 33 18 0 18 128 132 72 16,896 16,896 No No Perm Perm Protected-Permissive 1715 7 Protected-Permissive

1730 27 0 27 13 12 25 7 0 7 108 100 28 10,800 10,800 No No Perm Perm Permissive-Only 1730 7 Protected-Permissive

1745 30 0 30 13 10 23 7 0 7 120 92 28 11,040 11,040 No No Perm Perm Permissive-Only 1745 5 Protected-Permissive

1800 34 0 34 13 11 24 13 0 13 136 96 52 13,056 13,056 No No Perm Perm Protected-Permissive 1800 5 Protected-Permissive

1815 21 0 21 5 10 15 7 0 7 84 60 28 5,040 5,040 No No Perm Perm Permissive-Only 1815 5 Protected-Permissive

1830 18 0 18 7 3 10 8 0 8 72 40 32 2,880 2,880 No No Perm Perm Permissive-Only 1830 8 Protected-Permissive

1845 18 0 18 2 11 13 7 0 7 72 52 28 3,744 3,744 No No Perm Perm Permissive-Only 1845 8 Protected-Permissive

1900 17 0 17 3 4 7 7 0 7 68 28 28 1,904 1,904 No No Perm Perm Permissive-Only 1900 8 Protected-Permissive

1915 21 0 21 6 3 9 8 0 8 84 36 32 3,024 3,024 No No Perm Perm Permissive-Only 1915 8 Protected-Permissive

1930 13 0 13 4 5 9 7 0 7 52 36 28 1,872 1,872 No No Perm Perm Permissive-Only 1930 8 Protected-Permissive

1945 19 0 19 8 8 16 8 0 8 76 64 32 4,864 4,864 No No Perm Perm Permissive-Only 1945 8 Protected-Permissive

2000 24 0 24 4 4 8 5 0 5 96 32 20 3,072 3,072 No No Perm Perm Permissive-Only 2000 4 Protected-Permissive

2015 13 0 13 6 2 8 5 0 5 52 32 20 1,664 1,664 No No Perm Perm Permissive-Only 2015 4 Protected-Permissive

2030 9 0 9 2 0 2 4 0 4 36 8 16 288 288 No No Perm Perm Permissive-Only 2030 4 Protected-Permissive

2045 13 0 13 9 1 10 7 0 7 52 40 28 2,080 2,080 No No Perm Perm Permissive-Only 2045 9 Protected-Permissive

2100 6 0 6 2 1 3 8 0 8 24 12 32 288 288 No No Perm Perm Permissive-Only 2100 9 Protected-Permissive

2115 7 0 7 7 4 11 1 0 1 28 44 4 1,232 1,232 No No Perm Perm Permissive-Only 2115 9 Protected-Permissive

2130 6 0 6 5 1 6 0 0 0 24 24 0 576 576 No No Perm Perm Permissive-Only 2130 9 Protected-Permissive

2145 6 0 6 6 1 7 2 0 2 24 28 8 672 672 No No Perm Perm Permissive-Only 2145 9 Protected-Permissive

2200 7 0 7 4 2 6 3 0 3 28 24 12 672 672 No No Perm Perm Permissive-Only 2200 54 Permissive-Only

2215 6 0 6 2 1 3 2 0 2 24 12 8 288 288 No No Perm Perm Permissive-Only 2215 54 Permissive-Only

2230 5 0 5 1 1 2 0 0 0 20 8 0 160 160 No No Perm Perm Permissive-Only 2230 54 Permissive-Only

2245 2 0 2 3 2 5 1 0 1 8 20 4 160 160 No No Perm Perm Permissive-Only 2245 54 Permissive-Only

2300 2 0 2 0 1 1 4 0 4 8 4 16 32 32 No No Perm Perm Permissive-Only 2300 54 Permissive-Only

2315 4 0 4 0 1 1 3 0 3 16 4 12 64 64 No No Perm Perm Permissive-Only 2315 54 Permissive-Only

2330 2 0 2 0 2 2 2 0 2 8 8 8 64 64 No No Perm Perm Permissive-Only 2330 54 Permissive-Only

2345 3 0 3 4 1 5 2 0 2 12 20 8 240 240 No No Perm Perm Permissive-Only 2345 54 Permissive-Only
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TH 22 & Hoffman Dr
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TH 22 & Hoffman Dr

System ID: FYA Time-of-Day Operation as of: 

206

Hoffman Rd Hoffman Rd

Phase 3 (WBL) Phase 7 (EBL)

1 54 0:00 Permissive-Only Permissive-Only

2 9 6:00 Permissive-Only Protected-Permissive

3 4 6:30 Permissive-Only Protected-Permissive

4 3 7:15 Protected-Permissive Protected-Permissive

5 2 8:00 Protected-Permissive Protected-Permissive

6 4 9:00 Permissive-Only Protected-Permissive

7 5 11:45 Protected-Permissive Protected-Permissive

8 16 14:55 Protected-Permissive Protected-Permissive

9 6 15:15 Protected-Permissive Protected-Permissive

10 7 16:30 Protected-Permissive Protected-Permissive

11 5 17:45 Protected-Permissive Protected-Permissive

12 8 18:30 Permissive-Only Protected-Permissive

13 4 20:00 Permissive-Only Protected-Permissive

14 9 20:45 Permissive-Only Protected-Permissive

15 54 22:00 Permissive-Only Permissive-Only

1 54 0:00 Permissive-Only Permissive-Only

2 9 7:00 Permissive-Only Protected-Permissive

3 4 8:00 Permissive-Only Protected-Permissive

4 5 10:00 Protected-Permissive Protected-Permissive

5 4 18:00 Permissive-Only Protected-Permissive

6 9 20:00 Permissive-Only Protected-Permissive

7 54 21:30 Permissive-Only Permissive-Only
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December 10, 2019

Left-Turn FYA Operation
Day 
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TH 22 & TH 83

Phase 3 Cross-Street WBL

Adj. Left 

Turn 

Volume

Adj. Opp. 

Thru 

Volume

Adj. Opp. 

LT 

Volume

Speed 45+ and 

LT Volume >240 

vph?

Cross product

>80k  - 1 

opposing

Left turn 

volume

Cross 

product

Timing 

Pattern
Left Turn Phasing

000 0 0 0 2 0 2 2 0 2 0 8 8 0 0 No No Perm Perm Permissive-Only 000 54 Permissive-Only

015 0 0 0 2 0 2 8 0 8 0 8 32 0 0 No No Perm Perm Permissive-Only 015 54 Permissive-Only Number of Left Turn Lanes 1

030 0 0 0 0 0 0 6 0 6 0 0 24 0 0 No No - - - 030 54 Permissive-Only Number of Opposing Thru Lanes 1

045 1 0 1 2 1 3 1 0 1 4 12 4 48 48 No No Perm Perm Permissive-Only 045 54 Permissive-Only Speed Limit (mph) 60

100 0 0 0 1 0 1 2 0 2 0 4 8 0 0 No No Perm Perm Permissive-Only 100 54 Permissive-Only Lateral Offset (ft) 0

115 0 0 0 4 0 4 3 0 3 0 16 12 0 0 No No Perm Perm Permissive-Only 115 54 Permissive-Only Longitudinal Offset (ft) 140

130 1 0 1 1 0 1 3 0 3 4 4 12 16 16 No No Perm Perm Permissive-Only 130 54 Permissive-Only

145 0 0 0 2 0 2 1 0 1 0 8 4 0 0 No No Perm Perm Permissive-Only 145 54 Permissive-Only

200 0 0 0 3 0 3 3 0 3 0 12 12 0 0 No No Perm Perm Permissive-Only 200 54 Permissive-Only Mainline

215 0 0 0 0 1 1 4 0 4 0 4 16 0 0 No No Perm Perm Permissive-Only 215 54 Permissive-Only Cross Street x

230 0 0 0 1 0 1 2 0 2 0 4 8 0 0 No No Perm Perm Permissive-Only 230 54 Permissive-Only Crash History

245 1 0 1 0 0 0 0 0 0 4 0 0 0 0 No No Perm Perm Permissive-Only 245 54 Permissive-Only High Truck Volume

300 2 0 2 0 0 0 2 0 2 8 0 8 0 0 No No Perm Perm Permissive-Only 300 54 Permissive-Only Vertical Alignment

315 0 0 0 0 0 0 3 0 3 0 0 12 0 0 No No - - - 315 54 Permissive-Only Skewed Intersection

330 0 0 0 0 0 0 5 0 5 0 0 20 0 0 No No - - - 330 54 Permissive-Only

345 0 0 0 0 0 0 5 0 5 0 0 20 0 0 No No - - - 345 54 Permissive-Only

400 0 0 0 3 0 3 2 0 2 0 12 8 0 0 No No Perm Perm Permissive-Only 400 54 Permissive-Only Protected-Only

415 0 0 0 1 0 1 4 0 4 0 4 16 0 0 No No Perm Perm Permissive-Only 415 54 Permissive-Only Highest LT Volume -               

430 1 0 1 3 0 3 8 0 8 4 12 32 48 48 No No Perm Perm Permissive-Only 430 54 Permissive-Only Highest Cross Product -               

445 0 0 0 2 0 2 11 0 11 0 8 44 0 0 No No Perm Perm Permissive-Only 445 54 Permissive-Only Protected-Permissive

500 1 0 1 0 0 0 11 0 11 4 0 44 0 0 No No Perm Perm Permissive-Only 500 54 Permissive-Only Highest LT Volume 15.00           

515 0 0 0 0 0 0 13 0 13 0 0 52 0 0 No No - - - 515 54 Permissive-Only Highest Cross Product 8,400.00     

530 2 0 2 3 1 4 19 0 19 8 16 76 128 128 No No Perm Perm Permissive-Only 530 54 Permissive-Only Permissive-Only

545 1 0 1 4 0 4 24 0 24 4 16 96 64 64 No No Perm Perm Permissive-Only 545 54 Permissive-Only Highest LT Volume 6.00             

600 2 0 2 3 0 3 28 0 28 8 12 112 96 96 No No Perm Perm Permissive-Only 600 54 Permissive-Only Highest Cross Product 1,920.00     

615 2 0 2 7 1 8 28 0 28 8 32 112 256 256 No No Perm Perm Permissive-Only 615 54 Permissive-Only

630 4 0 4 20 0 20 44 0 44 16 80 176 1,280 1,280 No No Perm Perm Permissive-Only 630 4 Permissive-Only

645 6 0 6 18 2 20 66 0 66 24 80 264 1,920 1,920 No No Perm Perm Permissive-Only 645 4 Permissive-Only

700 1 0 1 14 3 17 42 0 42 4 68 168 272 272 No No Perm Perm Permissive-Only 700 4 Permissive-Only

715 4 0 4 16 5 21 68 0 68 16 84 272 1,344 1,344 No No Perm Perm Permissive-Only 715 3 Protected-Permissive

730 12 0 12 35 5 40 101 0 101 48 160 404 7,680 7,680 No No Perm Perm Permissive-Only 730 3 Protected-Permissive

745 10 0 10 35 1 36 110 0 110 40 144 440 5,760 5,760 No No Perm Perm Permissive-Only 745 3 Protected-Permissive

800 5 0 5 12 1 13 42 0 42 20 52 168 1,040 1,040 No No Perm Perm Permissive-Only 800 2 Protected-Permissive

815 3 0 3 11 1 12 52 0 52 12 48 208 576 576 No No Perm Perm Permissive-Only 815 2 Protected-Permissive

830 3 0 3 15 0 15 55 0 55 12 60 220 720 720 No No Perm Perm Permissive-Only 830 2 Protected-Permissive

845 2 0 2 14 0 14 61 0 61 8 56 244 448 448 No No Perm Perm Permissive-Only 845 2 Protected-Permissive

900 6 0 6 6 3 9 45 0 45 24 36 180 864 864 No No Perm Perm Permissive-Only 900 4 Permissive-Only

915 3 0 3 12 1 13 47 0 47 12 52 188 624 624 No No Perm Perm Permissive-Only 915 4 Permissive-Only

930 0 0 0 8 2 10 49 0 49 0 40 196 0 0 No No Perm Perm Permissive-Only 930 4 Permissive-Only

945 1 0 1 8 1 9 50 0 50 4 36 200 144 144 No No Perm Perm Permissive-Only 945 4 Permissive-Only

1000 1 0 1 13 1 14 46 0 46 4 56 184 224 224 No No Perm Perm Permissive-Only 1000 4 Permissive-Only

1015 3 0 3 5 0 5 31 0 31 12 20 124 240 240 No No Perm Perm Permissive-Only 1015 4 Permissive-Only

1030 4 0 4 7 0 7 49 0 49 16 28 196 448 448 No No Perm Perm Permissive-Only 1030 4 Permissive-Only

1045 2 0 2 10 2 12 55 0 55 8 48 220 384 384 No No Perm Perm Permissive-Only 1045 4 Permissive-Only

1100 1 0 1 14 1 15 63 0 63 4 60 252 240 240 No No Perm Perm Permissive-Only 1100 4 Permissive-Only

1115 3 0 3 11 3 14 65 0 65 12 56 260 672 672 No No Perm Perm Permissive-Only 1115 4 Permissive-Only

1130 4 0 4 15 3 18 47 0 47 16 72 188 1,152 1,152 No No Perm Perm Permissive-Only 1130 4 Permissive-Only

1145 3 0 3 10 1 11 65 0 65 12 44 260 528 528 No No Perm Perm Permissive-Only 1145 5 Protected-Permissive

1200 4 0 4 13 0 13 64 0 64 16 52 256 832 832 No No Perm Perm Permissive-Only 1200 5 Protected-Permissive

1215 2 0 2 11 2 13 65 0 65 8 52 260 416 416 No No Perm Perm Permissive-Only 1215 5 Protected-Permissive

1230 1 0 1 14 2 16 70 0 70 4 64 280 256 256 No No Perm Perm Permissive-Only 1230 5 Protected-Permissive

1245 2 0 2 20 1 21 83 0 83 8 84 332 672 672 No No Perm Perm Permissive-Only 1245 5 Protected-Permissive

1300 3 0 3 21 1 22 55 0 55 12 88 220 1,056 1,056 No No Perm Perm Permissive-Only 1300 5 Protected-Permissive

1315 3 0 3 12 0 12 68 0 68 12 48 272 576 576 No No Perm Perm Permissive-Only 1315 5 Protected-Permissive

1330 6 0 6 9 2 11 69 0 69 24 44 276 1,056 1,056 No No Perm Perm Permissive-Only 1330 5 Protected-Permissive

1345 2 0 2 15 1 16 76 0 76 8 64 304 512 512 No No Perm Perm Permissive-Only 1345 5 Protected-Permissive

1400 6 0 6 22 4 26 79 0 79 24 104 316 2,496 2,496 No No Perm Perm Permissive-Only 1400 5 Protected-Permissive

1415 5 0 5 19 3 22 58 0 58 20 88 232 1,760 1,760 No No Perm Perm Permissive-Only 1415 5 Protected-Permissive

1430 3 0 3 26 1 27 80 0 80 12 108 320 1,296 1,296 No No Perm Perm Permissive-Only 1430 5 Protected-Permissive

1445 3 0 3 25 2 27 100 0 100 12 108 400 1,296 1,296 No No Perm Perm Permissive-Only 1445 5 Protected-Permissive

1500 1 0 1 25 2 27 81 0 81 4 108 324 432 432 No No Perm Perm Permissive-Only 1500 6 Protected-Permissive

1515 1 0 1 34 3 37 81 0 81 4 148 324 592 592 No No Perm Perm Permissive-Only 1515 6 Protected-Permissive

1530 10 0 10 43 3 46 91 0 91 40 184 364 7,360 7,360 No No Perm Perm Permissive-Only 1530 6 Protected-Permissive

1545 15 0 15 32 3 35 94 0 94 60 140 376 8,400 8,400 No No Perm Perm Permissive-Only 1545 6 Protected-Permissive

1600 8 0 8 52 3 55 75 0 75 32 220 300 7,040 7,040 No No Perm Perm Permissive-Only 1600 6 Protected-Permissive

1615 8 0 8 31 2 33 79 0 79 32 132 316 4,224 4,224 No No Perm Perm Permissive-Only 1615 6 Protected-Permissive

1630 8 0 8 42 3 45 109 0 109 32 180 436 5,760 5,760 No No Perm Perm Permissive-Only 1630 7 Protected-Permissive

1645 7 0 7 34 1 35 95 0 95 28 140 380 3,920 3,920 No No Perm Perm Permissive-Only 1645 7 Protected-Permissive

1700 10 0 10 42 1 43 75 0 75 40 172 300 6,880 6,880 No No Perm Perm Permissive-Only 1700 7 Protected-Permissive

1715 8 0 8 34 3 37 68 0 68 32 148 272 4,736 4,736 No No Perm Perm Permissive-Only 1715 7 Protected-Permissive

1730 6 0 6 27 4 31 63 0 63 24 124 252 2,976 2,976 No No Perm Perm Permissive-Only 1730 7 Protected-Permissive

1745 6 0 6 31 1 32 67 0 67 24 128 268 3,072 3,072 No No Perm Perm Permissive-Only 1745 5 Protected-Permissive

1800 6 0 6 21 2 23 66 0 66 24 92 264 2,208 2,208 No No Perm Perm Permissive-Only 1800 5 Protected-Permissive

1815 0 0 0 18 2 20 56 0 56 0 80 224 0 0 No No Perm Perm Permissive-Only 1815 5 Protected-Permissive

1830 3 0 3 17 0 17 39 0 39 12 68 156 816 816 No No Perm Perm Permissive-Only 1830 8 Permissive-Only

1845 5 0 5 18 3 21 54 0 54 20 84 216 1,680 1,680 No No Perm Perm Permissive-Only 1845 8 Permissive-Only

1900 2 0 2 12 0 12 42 0 42 8 48 168 384 384 No No Perm Perm Permissive-Only 1900 8 Permissive-Only

1915 3 0 3 16 2 18 53 0 53 12 72 212 864 864 No No Perm Perm Permissive-Only 1915 8 Permissive-Only

1930 3 0 3 16 0 16 43 0 43 12 64 172 768 768 No No Perm Perm Permissive-Only 1930 8 Permissive-Only

1945 3 0 3 19 1 20 46 0 46 12 80 184 960 960 No No Perm Perm Permissive-Only 1945 8 Permissive-Only

2000 4 0 4 24 0 24 40 0 40 16 96 160 1,536 1,536 No No Perm Perm Permissive-Only 2000 4 Permissive-Only

2015 1 0 1 19 1 20 32 0 32 4 80 128 320 320 No No Perm Perm Permissive-Only 2015 4 Permissive-Only

2030 0 0 0 12 2 14 39 0 39 0 56 156 0 0 No No Perm Perm Permissive-Only 2030 4 Permissive-Only

2045 1 0 1 13 0 13 41 0 41 4 52 164 208 208 No No Perm Perm Permissive-Only 2045 9 Permissive-Only

2100 0 0 0 10 0 10 28 0 28 0 40 112 0 0 No No Perm Perm Permissive-Only 2100 9 Permissive-Only

2115 1 0 1 8 2 10 23 0 23 4 40 92 160 160 No No Perm Perm Permissive-Only 2115 9 Permissive-Only

2130 0 0 0 13 1 14 19 0 19 0 56 76 0 0 No No Perm Perm Permissive-Only 2130 54 Permissive-Only

2145 0 0 0 7 1 8 12 0 12 0 32 48 0 0 No No Perm Perm Permissive-Only 2145 54 Permissive-Only

2200 0 0 0 3 1 4 17 0 17 0 16 68 0 0 No No Perm Perm Permissive-Only 2200 54 Permissive-Only

2215 1 0 1 4 0 4 11 0 11 4 16 44 64 64 No No Perm Perm Permissive-Only 2215 54 Permissive-Only

2230 1 0 1 4 0 4 12 0 12 4 16 48 64 64 No No Perm Perm Permissive-Only 2230 54 Permissive-Only

2245 0 0 0 1 0 1 13 0 13 0 4 52 0 0 No No Perm Perm Permissive-Only 2245 54 Permissive-Only

2300 0 0 0 2 0 2 10 0 10 0 8 40 0 0 No No Perm Perm Permissive-Only 2300 54 Permissive-Only

2315 0 0 0 2 1 3 13 0 13 0 12 52 0 0 No No Perm Perm Permissive-Only 2315 54 Permissive-Only

2330 0 0 0 2 1 3 6 0 6 0 12 24 0 0 No No Perm Perm Permissive-Only 2330 54 Permissive-Only

2345 0 0 0 4 0 4 4 0 4 0 16 16 0 0 No No Perm Perm Permissive-Only 2345 54 Permissive-Only
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TH 22 & TH 83

Phase 7 Cross-Street EBL

Adj. Left 

Turn 

Volume

Adj. Opp. 

Thru 

Volume

Adj. Opp. 

LT 

Volume

Speed 45+ and 

LT Volume >240 

vph?

Cross product

>80k  - 1 

opposing

Left turn 

volume

Cross 

product

Timing 

Pattern
Left Turn Phasing

000 2 0 2 1 0 1 0 0 0 8 4 0 32 32 No No Perm Perm Permissive-Only 000 54 Permissive-Only

015 8 0 8 3 0 3 0 0 0 32 12 0 384 384 No No Perm Perm Permissive-Only 015 54 Permissive-Only Number of Left Turn Lanes 1

030 6 0 6 1 1 2 0 0 0 24 8 0 192 192 No No Perm Perm Permissive-Only 030 54 Permissive-Only Number of Opposing Thru Lanes 1

045 1 0 1 1 1 2 1 0 1 4 8 4 32 32 No No Perm Perm Permissive-Only 045 54 Permissive-Only Speed Limit (mph) 40

100 2 0 2 2 0 2 0 0 0 8 8 0 64 64 No No Perm Perm Permissive-Only 100 54 Permissive-Only Lateral Offset (ft) 0

115 3 0 3 0 0 0 0 0 0 12 0 0 0 0 No No Perm Perm Permissive-Only 115 54 Permissive-Only Longitudinal Offset (ft) 150

130 3 0 3 4 0 4 1 0 1 12 16 4 192 192 No No Perm Perm Permissive-Only 130 54 Permissive-Only

145 1 0 1 0 0 0 0 0 0 4 0 0 0 0 No No Perm Perm Permissive-Only 145 54 Permissive-Only

200 3 0 3 1 0 1 0 0 0 12 4 0 48 48 No No Perm Perm Permissive-Only 200 54 Permissive-Only Mainline

215 4 0 4 0 0 0 0 0 0 16 0 0 0 0 No No Perm Perm Permissive-Only 215 54 Permissive-Only Cross Street x

230 2 0 2 0 0 0 0 0 0 8 0 0 0 0 No No Perm Perm Permissive-Only 230 54 Permissive-Only Crash History

245 0 0 0 0 0 0 1 0 1 0 0 4 0 0 No No - - - 245 54 Permissive-Only High Truck Volume

300 2 0 2 0 1 1 2 0 2 8 4 8 32 32 No No Perm Perm Permissive-Only 300 54 Permissive-Only Vertical Alignment

315 3 0 3 0 0 0 0 0 0 12 0 0 0 0 No No Perm Perm Permissive-Only 315 54 Permissive-Only Skewed Intersection

330 5 0 5 2 1 3 0 0 0 20 12 0 240 240 No No Perm Perm Permissive-Only 330 54 Permissive-Only

345 5 0 5 1 1 2 0 0 0 20 8 0 160 160 No No Perm Perm Permissive-Only 345 54 Permissive-Only

400 2 0 2 1 2 3 0 0 0 8 12 0 96 96 No No Perm Perm Permissive-Only 400 54 Permissive-Only Protected-Only

415 4 0 4 2 2 4 0 0 0 16 16 0 256 256 No No Perm Perm Permissive-Only 415 54 Permissive-Only Highest LT Volume 110.00            

430 8 0 8 1 2 3 1 0 1 32 12 4 384 384 No No Perm Perm Permissive-Only 430 54 Permissive-Only Highest Cross Product 153,120.00     

445 11 0 11 2 0 2 0 0 0 44 8 0 352 352 No No Perm Perm Permissive-Only 445 54 Permissive-Only Protected-Permissive

500 11 0 11 2 1 3 1 0 1 44 12 4 528 528 No No Perm Perm Permissive-Only 500 54 Permissive-Only Highest LT Volume 109.00            

515 13 0 13 3 1 4 0 0 0 52 16 0 832 832 No No Perm Perm Permissive-Only 515 54 Permissive-Only Highest Cross Product 95,920.00       

530 19 0 19 10 1 11 2 0 2 76 44 8 3,344 3,344 No No Perm Perm Permissive-Only 530 54 Permissive-Only Permissive-Only

545 24 0 24 5 7 12 1 0 1 96 48 4 4,608 4,608 No No Perm Perm Permissive-Only 545 54 Permissive-Only Highest LT Volume 66.00              

600 28 0 28 9 4 13 2 0 2 112 52 8 5,824 5,824 No No Perm Perm Permissive-Only 600 54 Permissive-Only Highest Cross Product 55,968.00       

615 28 0 28 16 4 20 2 0 2 112 80 8 8,960 8,960 No No Perm Perm Permissive-Only 615 54 Permissive-Only

630 44 0 44 29 5 34 4 0 4 176 136 16 23,936 23,936 No No Perm Perm Protected-Permissive 630 4 Permissive-Only

645 66 0 66 46 7 53 6 0 6 264 212 24 55,968 55,968 No No Prot/Perm Prot/Perm Protected-Permissive 645 4 Permissive-Only

700 42 0 42 34 8 42 1 0 1 168 168 4 28,224 28,224 No No Perm Perm Protected-Permissive 700 4 Permissive-Only

715 68 0 68 53 11 64 4 0 4 272 256 16 69,632 69,632 No No Prot/Perm Prot/Perm Protected-Permissive 715 3 Protected-Only

730 101 0 101 57 12 69 12 0 12 404 276 48 111,504 111,504 No Yes Prot Prot/Perm Protected-Only 730 3 Protected-Only

745 110 0 110 73 14 87 10 0 10 440 348 40 153,120 153,120 No Yes Prot Prot Protected-Only 745 3 Protected-Only

800 42 0 42 41 12 53 5 0 5 168 212 20 35,616 35,616 No No Perm Perm Protected-Permissive 800 2 Protected-Permissive

815 52 0 52 47 8 55 3 0 3 208 220 12 45,760 45,760 No No Prot/Perm Perm Protected-Permissive 815 2 Protected-Permissive

830 55 0 55 45 9 54 3 0 3 220 216 12 47,520 47,520 No No Prot/Perm Perm Protected-Permissive 830 2 Protected-Permissive

845 61 0 61 36 8 44 2 0 2 244 176 8 42,944 42,944 No No Prot/Perm Perm Protected-Permissive 845 2 Protected-Permissive

900 45 0 45 19 8 27 6 0 6 180 108 24 19,440 19,440 No No Perm Perm Protected-Permissive 900 4 Permissive-Only

915 47 0 47 11 11 22 3 0 3 188 88 12 16,544 16,544 No No Perm Perm Protected-Permissive 915 4 Permissive-Only

930 49 0 49 23 7 30 0 0 0 196 120 0 23,520 23,520 No No Perm Perm Protected-Permissive 930 4 Permissive-Only

945 50 0 50 16 12 28 1 0 1 200 112 4 22,400 22,400 No No Prot/Perm Perm Protected-Permissive 945 4 Permissive-Only

1000 46 0 46 6 1 7 1 0 1 184 28 4 5,152 5,152 No No Perm Perm Protected-Permissive 1000 4 Permissive-Only

1015 31 0 31 14 7 21 3 0 3 124 84 12 10,416 10,416 No No Perm Perm Permissive-Only 1015 4 Permissive-Only

1030 49 0 49 27 11 38 4 0 4 196 152 16 29,792 29,792 No No Perm Perm Protected-Permissive 1030 4 Permissive-Only

1045 55 0 55 16 10 26 2 0 2 220 104 8 22,880 22,880 No No Prot/Perm Perm Protected-Permissive 1045 4 Permissive-Only

1100 63 0 63 10 6 16 1 0 1 252 64 4 16,128 16,128 No No Prot/Perm Perm Protected-Permissive 1100 4 Permissive-Only

1115 65 0 65 9 8 17 3 0 3 260 68 12 17,680 17,680 No No Prot/Perm Perm Protected-Permissive 1115 4 Permissive-Only

1130 47 0 47 14 10 24 4 0 4 188 96 16 18,048 18,048 No No Perm Perm Protected-Permissive 1130 4 Permissive-Only

1145 65 0 65 26 9 35 3 0 3 260 140 12 36,400 36,400 No No Prot/Perm Perm Protected-Permissive 1145 5 Protected-Permissive

1200 64 0 64 18 5 23 4 0 4 256 92 16 23,552 23,552 No No Prot/Perm Perm Protected-Permissive 1200 5 Protected-Permissive

1215 65 0 65 24 3 27 2 0 2 260 108 8 28,080 28,080 No No Prot/Perm Perm Protected-Permissive 1215 5 Protected-Permissive

1230 70 0 70 19 5 24 1 0 1 280 96 4 26,880 26,880 No No Prot/Perm Perm Protected-Permissive 1230 5 Protected-Permissive

1245 83 0 83 19 7 26 2 0 2 332 104 8 34,528 34,528 No No Prot Perm Protected-Permissive 1245 5 Protected-Permissive

1300 55 0 55 21 6 27 3 0 3 220 108 12 23,760 23,760 No No Prot/Perm Perm Protected-Permissive 1300 5 Protected-Permissive

1315 68 0 68 17 6 23 3 0 3 272 92 12 25,024 25,024 No No Prot/Perm Perm Protected-Permissive 1315 5 Protected-Permissive

1330 69 0 69 16 4 20 6 0 6 276 80 24 22,080 22,080 No No Prot/Perm Perm Protected-Permissive 1330 5 Protected-Permissive

1345 76 0 76 13 6 19 2 0 2 304 76 8 23,104 23,104 No No Prot Perm Protected-Permissive 1345 5 Protected-Permissive

1400 79 0 79 17 10 27 6 0 6 316 108 24 34,128 34,128 No No Prot Perm Protected-Permissive 1400 5 Protected-Permissive

1415 58 0 58 11 6 17 5 0 5 232 68 20 15,776 15,776 No No Prot/Perm Perm Protected-Permissive 1415 5 Protected-Permissive

1430 80 0 80 15 7 22 3 0 3 320 88 12 28,160 28,160 No No Prot Perm Protected-Permissive 1430 5 Protected-Permissive

1445 100 0 100 24 6 30 3 0 3 400 120 12 48,000 48,000 No No Prot Perm Protected-Permissive 1445 5 Protected-Permissive

1500 81 0 81 16 11 27 1 0 1 324 108 4 34,992 34,992 No No Prot Perm Protected-Permissive 1500 6 Protected-Permissive

1515 81 0 81 34 10 44 1 0 1 324 176 4 57,024 57,024 No No Prot Prot/Perm Protected-Permissive 1515 6 Protected-Permissive

1530 91 0 91 23 6 29 10 0 10 364 116 40 42,224 42,224 No No Prot Perm Protected-Permissive 1530 6 Protected-Permissive

1545 94 0 94 18 5 23 15 0 15 376 92 60 34,592 34,592 No No Prot Perm Protected-Permissive 1545 6 Protected-Permissive

1600 75 0 75 15 12 27 8 0 8 300 108 32 32,400 32,400 No No Prot/Perm Perm Protected-Permissive 1600 6 Protected-Permissive

1615 79 0 79 27 8 35 8 0 8 316 140 32 44,240 44,240 No No Prot Perm Protected-Permissive 1615 6 Protected-Permissive

1630 109 0 109 45 10 55 8 0 8 436 220 32 95,920 95,920 No Yes Prot Prot/Perm Protected-Only 1630 7 Protected-Permissive

1645 95 0 95 41 9 50 7 0 7 380 200 28 76,000 76,000 No No Prot Prot/Perm Protected-Permissive 1645 7 Protected-Permissive

1700 75 0 75 27 10 37 10 0 10 300 148 40 44,400 44,400 No No Prot/Perm Perm Protected-Permissive 1700 7 Protected-Permissive

1715 68 0 68 27 9 36 8 0 8 272 144 32 39,168 39,168 No No Prot/Perm Perm Protected-Permissive 1715 7 Protected-Permissive

1730 63 0 63 30 8 38 6 0 6 252 152 24 38,304 38,304 No No Prot/Perm Perm Protected-Permissive 1730 7 Protected-Permissive

1745 67 0 67 15 15 30 6 0 6 268 120 24 32,160 32,160 No No Prot/Perm Perm Protected-Permissive 1745 5 Protected-Permissive

1800 66 0 66 16 9 25 6 0 6 264 100 24 26,400 26,400 No No Prot/Perm Perm Protected-Permissive 1800 5 Protected-Permissive

1815 56 0 56 17 2 19 0 0 0 224 76 0 17,024 17,024 No No Prot/Perm Perm Protected-Permissive 1815 5 Protected-Permissive

1830 39 0 39 15 1 16 3 0 3 156 64 12 9,984 9,984 No No Perm Perm Protected-Permissive 1830 8 Protected-Permissive

1845 54 0 54 14 5 19 5 0 5 216 76 20 16,416 16,416 No No Prot/Perm Perm Protected-Permissive 1845 8 Protected-Permissive

1900 42 0 42 12 5 17 2 0 2 168 68 8 11,424 11,424 No No Perm Perm Protected-Permissive 1900 8 Protected-Permissive

1915 53 0 53 7 5 12 3 0 3 212 48 12 10,176 10,176 No No Prot/Perm Perm Protected-Permissive 1915 8 Protected-Permissive

1930 43 0 43 10 7 17 3 0 3 172 68 12 11,696 11,696 No No Perm Perm Protected-Permissive 1930 8 Protected-Permissive

1945 46 0 46 10 3 13 3 0 3 184 52 12 9,568 9,568 No No Perm Perm Protected-Permissive 1945 8 Protected-Permissive

2000 40 0 40 10 2 12 4 0 4 160 48 16 7,680 7,680 No No Perm Perm Protected-Permissive 2000 4 Permissive-Only

2015 32 0 32 5 3 8 1 0 1 128 32 4 4,096 4,096 No No Perm Perm Protected-Permissive 2015 4 Permissive-Only

2030 39 0 39 7 6 13 0 0 0 156 52 0 8,112 8,112 No No Perm Perm Protected-Permissive 2030 4 Permissive-Only

2045 41 0 41 5 2 7 1 0 1 164 28 4 4,592 4,592 No No Perm Perm Protected-Permissive 2045 9 Permissive-Only

2100 28 0 28 6 6 12 0 0 0 112 48 0 5,376 5,376 No No Perm Perm Permissive-Only 2100 9 Permissive-Only

2115 23 0 23 7 3 10 1 0 1 92 40 4 3,680 3,680 No No Perm Perm Permissive-Only 2115 9 Permissive-Only

2130 19 0 19 7 3 10 0 0 0 76 40 0 3,040 3,040 No No Perm Perm Permissive-Only 2130 54 Permissive-Only

2145 12 0 12 8 5 13 0 0 0 48 52 0 2,496 2,496 No No Perm Perm Permissive-Only 2145 54 Permissive-Only

2200 17 0 17 2 1 3 0 0 0 68 12 0 816 816 No No Perm Perm Permissive-Only 2200 54 Permissive-Only

2215 11 0 11 2 0 2 1 0 1 44 8 4 352 352 No No Perm Perm Permissive-Only 2215 54 Permissive-Only

2230 12 0 12 5 1 6 1 0 1 48 24 4 1,152 1,152 No No Perm Perm Permissive-Only 2230 54 Permissive-Only

2245 13 0 13 5 0 5 0 0 0 52 20 0 1,040 1,040 No No Perm Perm Permissive-Only 2245 54 Permissive-Only

2300 10 0 10 2 0 2 0 0 0 40 8 0 320 320 No No Perm Perm Permissive-Only 2300 54 Permissive-Only

2315 13 0 13 5 0 5 0 0 0 52 20 0 1,040 1,040 No No Perm Perm Permissive-Only 2315 54 Permissive-Only

2330 6 0 6 1 0 1 0 0 0 24 4 0 96 96 No No Perm Perm Permissive-Only 2330 54 Permissive-Only

2345 4 0 4 1 0 1 0 0 0 16 4 0 64 64 No No Perm Perm Permissive-Only 2345 54 Permissive-Only
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TH 22 & TH 83
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TH 22 & TH 83

System ID: FYA Time-of-Day Operation as of: 

207

TH 83 TH 83

Phase 3 (WBL) Phase 7 (EBL)

1 54 0:00 Permissive-Only Permissive-Only

2 54 6:00 Permissive-Only Permissive-Only

3 4 6:30 Permissive-Only Permissive-Only

4 3 7:15 Protected-Permissive Protected-Only

5 2 8:00 Protected-Permissive Protected-Permissive

6 4 9:00 Permissive-Only Permissive-Only

7 5 11:45 Protected-Permissive Protected-Permissive

8 6 14:55 Protected-Permissive Protected-Permissive

9 6 15:15 Protected-Permissive Protected-Permissive

10 7 16:30 Protected-Permissive Protected-Permissive

11 5 17:45 Protected-Permissive Protected-Permissive

12 8 18:30 Permissive-Only Protected-Permissive

13 4 20:00 Permissive-Only Permissive-Only

14 9 20:45 Permissive-Only Permissive-Only

15 54 21:30 Permissive-Only Permissive-Only

1 54 0:00 Permissive-Only Permissive-Only

2 54 7:00 Permissive-Only Permissive-Only

3 4 8:00 Permissive-Only Permissive-Only

4 5 10:00 Protected-Permissive Protected-Permissive

5 4 18:00 Permissive-Only Permissive-Only

6 54 20:00 Permissive-Only Permissive-Only

7 54 21:30 Permissive-Only Permissive-Only
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MnDOT District 7 – TH 169 and TH 22 Signal Optimization Project 

Mankato, MN  June 11, 2020 
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Appendix D:  
Cost-Benefit Analysis 



MnDOT D7, Mankato Signal Optimization

Time of Day Measure of Effectiveness Diagrams - TH 169
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MnDOT D7, Mankato Signal Optimization

Total Network MOE Diagrams - TH 169
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MnDOT D7, Mankato Signal Optimization

Time of Day Measure of Effectiveness Diagrams - Belgrade Ave
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MnDOT D7, Mankato Signal Optimization

Total Network MOE Diagrams - Belgrade Ave
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Measures of Effectiveness Summary

Aggregate 

Timing Plans

Stops 

(no. of veh)

(All 

Approaches)

Delay

(veh-hr)

(Cross Street)

Delay 

(veh-hr)

(Mainline)

Fuel 

Consumption 

(gal)

(All 

Approaches)

Emissions

CO

(kg)

(All Approaches)

Emissions

NOx

(kg)

(All Approaches)

Emissions

VOC

(kg)

(All 

Approaches)

 AM PEAK (0630-0745) -563.75 20.71 2.69 8 0.52 0.1 0.12

 MID-DAY PEAK (1115-1445) -821.50 23.59 11.88 5 0.35 0.1 0.08

 PM PEAK(1545-1700) -621.25 38.73 4.92 25 1.75 0.3 0.41

 OFF PERIODS(Remaining Hours) -953.75 29.25 16.07 5 0.33 0.1 0.08

Total System -2,960.3 112.3 35.6 42.3 3.0 0.6 0.7
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 EARLY AM, AM OFF, BALANCED, PM OFF, EVENING, and OVERNIGHT Plans.

Unit Benefit

Motorist User Costs

MOE Unit Price

Value of Time - Truck1 $32.00

Value of Time - Auto1 $20.30

Vehicle Stop
2

$0.067

Fuel Cost
3

$2.49
1
 Mn/DOT Office of Investment Management Benefit-Cost Analysis 

  for Transportation Projects, Appendix A, Table A.1, SFY2020

  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)
3
 US Department of Energy, Energy Information Administration,

   Average Fuel Prices 12/10/18 to 12/9/19

Air Pollutant Damage Costs and Adjustment Factors Used in HERS From HERS-ST:

Damage Costs 

($/ton)

Urban 

Adjustment 

Factor 2000 Values CPI: 1.47

Carbon Monoxide (CO) 125 1 100

Volatile Organic Compounds (VOC) 3437.5 1.5 2750

Nitrogen Oxides (NOx) 4531.25 1.5 3625

HERS-ST 2.0 (Highway Economic Requirements System – State Version) Technical Reports, U.S. Department of

Transportation/Federal Highway Administration, 2002.

Table E5 - "Air Pollution Damage Costs and Adjustment Factors Used in HERS."

Costs converted from Year 2000 to Year 2018 by Consumer Price Index of 1.25.

Total Project Benefit

Aggregate 

Timing Plans

Truck Percent

(Cross Street)

Truck Percent

(Mainline)
Occ.

1
Days/

Year
2

Value of Time 

Benefit

($)

(Cross Street)

Value of Time 

Benefit

($)

(Mainline)

Stops 

Reduction 

Benefit

($)

Fuel 

Reduction 

Benefit

($)

Emission 

Reduction 

Benefit

($)

Total Benefit

($)

 AM PEAK (0630-0745) 2.2% 6.6% 1.08 251 $115,113 $15,263 -$9,532 $4,687 $348 $125,879

 MID-DAY PEAK (1115-1445) 2.0% 11.3% 1.08 251 $131,013 $68,779 -$13,891 $3,125 $232 $189,259

 PM PEAK(1545-1700) 1.0% 6.3% 1.08 251 $214,035 $27,852 -$10,505 $15,625 $1,159 $248,166

 OFF PERIODS(Remaining Hours) 1.7% 9.0% 1.08 251 $162,250 $92,130 -$16,127 $2,969 $220 $241,443

Total System Total Project (Average Annual Benefit) $622,411 $204,025 -$50,054 $26,406 $1,959 $804,746
1
 Occupancy Rate used by Mn/DOT Metro Traffic Office

2
 Total weekday days were reduced by 10 to account for Holidays.

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

Benefit-Cost Ratio

Number of 

Intersections

Cost

($)

Benefit 

($)

Benefit-Cost 

Ratio

Total Project - 1 Year Benefit 4 $16,363 $804,746 49

Total Project - 3 Year Benefit 4 $22,363 $2,414,238 108
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MOE - Net Reduction from Existing to Optimized Conditions

cvaluch
Text Box
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Network MOE Analysis

Total Project Signals

Existing Optimized
Net 

Reduction

Percent 

Improvement

Stops 

(no. of veh)
39,814 42,774 -2,960 -7.4% -743,023

Delay

(hr)
477 329 148 31.0% 37,145

Fuel Consumption 

(gal)
1,948 1,906 42 2.2% 10,605

Emission (CO)

(kg)
136 133 3 2.2% 741

Emission (NOx)

(kg)
26 26 1 2.2% 144

Emission (VOC)

(kg)
32 31 1 2.2% 172

Annual 

Reduction

Weekday (Daily)

MOE

39,814 42,774
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AM Peak
Mid-Day 

Peak
PM Peak

Off Peak 

Hours
AM Peak

Mid-Day 

Peak
PM Peak

Off Peak 

Hours
AM Peak

Mid-Day 

Peak
PM Peak

Off Peak 

Hours

Stops 

(no. of veh)
4,885 12,033 4,956 17,939 5,449 12,855 5,578 18,893 -11.5% -6.8% -12.5% -5.3%

Delay

(hr)
71 138 97 171 48 102 52 127 32.2% 26.4% 46.1% 25.7%

Fuel Consumption 

(gal)
239 546 258 906 231 541 233 901 3.1% 0.9% 9.7% 0.5%

Emission (CO)

(kg)
17 38 18 63 16 38 16 63 3.1% 0.9% 9.7% 0.5%

Emission (NOx)

(kg)
3 7 4 12 3 7 3 12 3.1% 0.9% 9.7% 0.5%

Emission (VOC)

(kg)
4 9 4 15 4 9 4 15 3.1% 0.9% 9.7% 0.5%

 AM PEAK (0630-0745)

 MID-DAY PEAK (1115-1445)

 PM PEAK(1545-1700)

 OFF PERIODS(Remaining Hours)

Percent Reduction

MOE

T
o

ta
l 

P
ro

je
ct

 S
ig

n
a

ls

Existing ("Before") Optimized ("After")
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MnDOT D7, Mankato Signal Optimization

Time of Day Measure of Effectiveness Diagrams - TH 22 (TH 14 - CSAH 26)
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MnDOT D7, Mankato Signal Optimization

Total Network MOE Diagrams - TH 22 (TH 14 - CSAH 26)

247 hrs

199 hrs

0

50

100

150

200

250

300

Existing Proposed

N
E

T
W

O
R

D
 D

E
LA

Y
 (

H
R

S
)

D7 Mankato - TH 22 North - Total Network Delay

19% 

% Reduction

CL = Cycle Length

1102 gals
1020 gals

0

250

500

750

1000

1250

1500

Existing Proposed

F
U

E
L 

C
O

N
S

U
M

E
D

 (
G

A
LS

)

D7 Mankato - TH 22 North - Total Fuel Consumed

% Reduction

CL = Cycle Length

7% 

24349 stops
21275 stops

0

5000

10000

15000

20000

25000

30000

Existing Proposed

T
O

T
LA

 S
T

O
P

S

D7 Mankato - TH 22 North - Total Stops

% Reduction

CL = Cycle Length

13% 



Measures of Effectiveness Summary

Aggregate 

Timing Plans

Stops 

(no. of veh)

(All 

Approaches)

Delay

(veh-hr)

(Cross Street)

Delay 

(veh-hr)

(Mainline)

Fuel 

Consumption 

(gal)

(All 

Approaches)

Emissions

CO

(kg)

(All Approaches)

Emissions

NOx

(kg)

(All Approaches)

Emissions

VOC

(kg)

(All 

Approaches)

AM PEAK  (700-0800) -46.00 -1.69 4.07 3 0.17 0 0.04

MID-DAY PEAK  (1130-1330) 778.50 3.17 20.64 27 1.85 0 0.43

PM PEAK (1515-1730) 1803.50 2.75 38.78 57 3.98 1 0.92

OFF PERIODS (Remaining Hours) 3417.75 -1.40 35.60 79 5.49 1 1.27

Total System 5,953.8 2.8 99.1 164.5 11.5 2.2 2.7
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 EARLY AM, AM OFF, BALANCED, PM OFF, EVENING, and OVERNIGHT Plans.

Unit Benefit

Motorist User Costs

MOE Unit Price

Value of Time - Truck1 $32.00
Value of Time - Auto1 $20.30

Vehicle Stop2 $0.066

Fuel Cost3
$2.49

1 Mn/DOT Office of Investment Management Benefit-Cost Analysis 

  for Transportation Projects, Appendix A, Table A.1, SFY2020

  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)
3 US Department of Energy, Energy Information Administration,

   Average Fuel Prices 12/10/18 to 12/9/19

Air Pollutant Damage Costs and Adjustment Factors Used in HERS From HERS-ST:

Damage Costs 

($/ton)

Urban 

Adjustment 

Factor 2000 Values CPI: 1.47

Carbon Monoxide (CO) 125 1 100
Volatile Organic Compounds (VOC) 3437.5 1.5 2750
Nitrogen Oxides (NOx) 4531.25 1.5 3625

HERS-ST 2.0 (Highway Economic Requirements System – State Version) Technical Reports, U.S. Department of

Transportation/Federal Highway Administration, 2002.

Table E5 - "Air Pollution Damage Costs and Adjustment Factors Used in HERS."

Costs converted from Year 2000 to Year 2018 by Consumer Price Index of 1.25.

Total Project Benefit

Aggregate 

Timing Plans

Truck Percent

(Cross Street)

Truck Percent

(Mainline)
Occ.1

Days/

Year2

Value of Time 

Benefit

($)

(Cross Street)

Value of Time 

Benefit

($)

(Mainline)

Stops 

Reduction 

Benefit

($)

Fuel 

Reduction 

Benefit

($)

Emission 

Reduction 

Benefit

($)

Total Benefit

($)

AM PEAK  (700-0800) 4.5% 3.2% 1.08 251 -$9,471 $22,703 -$768 $1,562 $116 $14,143

MID-DAY PEAK  (1130-1330) 3.4% 3.8% 1.08 251 $17,698 $115,534 $12,993 $16,562 $1,229 $164,016

PM PEAK (1515-1730) 2.3% 2.4% 1.08 251 $15,307 $215,794 $30,101 $35,624 $2,643 $299,469

OFF PERIODS (Remaining Hours) 5.4% 4.7% 1.08 251 -$7,877 $200,172 $57,042 $49,062 $3,639 $302,039

Total System Total Project (Average Annual Benefit) $15,657 $554,204 $99,368 $102,811 $7,626 $779,667
1 Occupancy Rate used by Mn/DOT Metro Traffic Office

2 Total weekday days were reduced by 10 to account for Holidays.
3 Off peak period includes the EARLY AM, AM OFF, BALANCED, PM OFF, EVENING, and OVERNIGHT Plans.

Benefit-Cost Ratio

Number of 

Intersections

Cost

($)

Benefit 

($)

Benefit-Cost 

Ratio

Total Project - 1 Year Benefit 4 $16,363 $779,667 48

Total Project - 3 Year Benefit 4 $22,363 $2,339,001 105
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Network MOE Analysis

Total Project Signals

Existing Optimized
Net 

Reduction

Percent 

Improvement

Stops 

(no. of veh)
55,211 49,257 5,954 10.8% 1,494,391

Delay

(hr)
542 441 101 18.6% 25,279

Fuel Consumption 

(gal)
2,511 2,346 165 6.6% 41,290

Emission (CO)

(kg)
175 164 11 6.6% 2,886

Emission (NOx)

(kg)
34 32 2 6.6% 562

Emission (VOC)

(kg)
41 38 3 6.6% 669

Annual 

Reduction

Weekday (Daily)

MOE

55,211 49,257
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AM Peak
Mid-Day 

Peak
PM Peak

Off Peak 

Hours
AM Peak

Mid-Day 

Peak
PM Peak

Off Peak 

Hours
AM Peak

Mid-Day 

Peak
PM Peak

Off Peak 

Hours
Stops 

(no. of veh)
4,292 9,697 16,165 25,057 4,338 8,918 14,362 21,639 -1.1% 8.0% 11.2% 13.6%

Delay

(hr)
40 104 200 198 38 81 159 164 5.9% 22.3% 20.5% 17.3%

Fuel Consumption 

(gal)
199 423 735 1,155 196 396 678 1,076 1.3% 6.3% 7.8% 6.8%

Emission (CO)

(kg)
14 30 51 81 14 28 47 75 1.3% 6.3% 7.8% 6.8%

Emission (NOx)

(kg)
3 6 10 16 3 5 9 15 1.3% 6.3% 7.8% 6.8%

Emission (VOC)

(kg)
3 7 12 19 3 6 11 17 1.3% 6.3% 7.8% 6.8%

AM PEAK  (700-0800)

MID-DAY PEAK  (1130-1330)

PM PEAK (1515-1730)

OFF PERIODS (Remaining Hours)

Percent Reduction

MOE
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MnDOT D7, Mankato Signal Optimization

Time of Day Measure of Effectiveness Diagrams - TH 22 (CSAH 83 - Bassett Dr)
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D7 Mankato - TH 22 South - Network Delay by PlanExisting Proposed
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D7 Mankato - TH 22 South - Fuel Consumed by PlanExisting Proposed
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MnDOT D7, Mankato Signal Optimization

Total Network MOE Diagrams - TH 22 (CSAH 83 - Bassett Dr)
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Measures of Effectiveness Summary

Aggregate 

Timing Plans

Stops 

(no. of veh)

(All 

Approaches)

Delay

(veh-hr)

(Cross Street)

Delay 

(veh-hr)

(Mainline)

Fuel 

Consumption 

(gal)

(All 

Approaches)

Emissions

CO

(kg)

(All Approaches)

Emissions

NOx

(kg)

(All Approaches)

Emissions

VOC

(kg)

(All 

Approaches)

 AM PEAK (0700-0800) 96.00 3.75 9.72 13 0.89 0 0.21

 MID-DAY PEAK (1100-1430) 626.25 -6.48 26.64 22 1.52 0 0.35

 PM PEAK(1600-1745) 901.25 -9.49 19.04 22 1.56 0 0.36

 OFF PERIODS(Remaining Hours) 1719.75 -11.17 29.21 37 2.55 0 0.59

Total System 3,343.3 -23.4 84.6 93.3 6.5 1.3 1.5
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 EARLY AM, AM OFF, BALANCED, PM OFF, EVENING, and OVERNIGHT Plans.

Unit Benefit

Motorist User Costs

MOE Unit Price

Value of Time - Truck1 $32.00

Value of Time - Auto1 $20.30

Vehicle Stop
2

$0.065

Fuel Cost
3

$2.49
1
 Mn/DOT Office of Investment Management Benefit-Cost Analysis 

  for Transportation Projects, Appendix A, Table A.1, SFY2020

  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)
3
 US Department of Energy, Energy Information Administration,

   Average Fuel Prices 12/10/18 to 12/9/19

Air Pollutant Damage Costs and Adjustment Factors Used in HERS From HERS-ST:

Damage Costs 

($/ton)

Urban 

Adjustment 

Factor 2000 Values CPI: 1.47

Carbon Monoxide (CO) 125 1 100

Volatile Organic Compounds (VOC) 3437.5 1.5 2750

Nitrogen Oxides (NOx) 4531.25 1.5 3625

HERS-ST 2.0 (Highway Economic Requirements System – State Version) Technical Reports, U.S. Department of

Transportation/Federal Highway Administration, 2002.

Table E5 - "Air Pollution Damage Costs and Adjustment Factors Used in HERS."

Costs converted from Year 2000 to Year 2018 by Consumer Price Index of 1.25.

Total Project Benefit

Aggregate 

Timing Plans

Truck Percent

(Cross Street)

Truck Percent

(Mainline)
Occ.

1
Days/

Year
2

Value of Time 

Benefit

($)

(Cross Street)

Value of Time 

Benefit

($)

(Mainline)

Stops 

Reduction 

Benefit

($)

Fuel 

Reduction 

Benefit

($)

Emission 

Reduction 

Benefit

($)

Total Benefit

($)

 AM PEAK (0700-0800) 3.6% 3.9% 1.08 251 $20,962 $54,477 $1,566 $7,969 $591 $85,564

 MID-DAY PEAK (1100-1430) 1.5% 3.4% 1.08 251 -$35,927 $148,898 $10,217 $13,594 $1,008 $137,789

 PM PEAK(1600-1745) 0.6% 1.3% 1.08 251 -$52,334 $105,384 $14,704 $13,906 $1,032 $82,691

 OFF PERIODS(Remaining Hours) 2.0% 3.6% 1.08 251 -$62,038 $163,395 $28,057 $22,812 $1,692 $153,918

Total System Total Project (Average Annual Benefit) -$129,338 $472,152 $54,544 $58,280 $4,323 $459,962
1
 Occupancy Rate used by Mn/DOT Metro Traffic Office

2
 Total weekday days were reduced by 10 to account for Holidays.

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

Benefit-Cost Ratio

Number of 

Intersections

Cost

($)

Benefit 

($)

Benefit-Cost 

Ratio

Total Project - 1 Year Benefit 3 $12,272 $459,962 37

Total Project - 3 Year Benefit 3 $16,772 $1,379,887 82
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Pollutant

Segment

MOE - Net Reduction from Existing to Optimized Conditions
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Network MOE Analysis

Total Project Signals

Existing Optimized
Net 

Reduction

Percent 

Improvement

Stops 

(no. of veh)
43,060 39,717 3,343 7.8% 839,156

Delay

(hr)
492 431 61 12.4% 15,298

Fuel Consumption 

(gal)
1,973 1,879 93 4.7% 23,406

Emission (CO)

(kg)
138 131 7 4.7% 1,636

Emission (NOx)

(kg)
27 26 1 4.7% 318

Emission (VOC)

(kg)
32 30 2 4.7% 379

Annual 

Reduction

Weekday (Daily)

MOE

43,060 39,717
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AM Peak
Mid-Day 

Peak
PM Peak

Off Peak 

Hours
AM Peak

Mid-Day 

Peak
PM Peak

Off Peak 

Hours
AM Peak

Mid-Day 

Peak
PM Peak

Off Peak 

Hours

Stops 

(no. of veh)
4,209 12,208 9,294 17,350 4,113 11,581 8,393 15,630 2.3% 5.1% 9.7% 9.9%

Delay

(hr)
69 144 120 159 55 126 110 140 20.0% 12.8% 8.0% 12.0%

Fuel Consumption 

(gal)
202 550 422 800 189 528 400 763 6.3% 4.0% 5.3% 4.6%

Emission (CO)

(kg)
14 38 29 56 13 37 28 53 6.3% 4.0% 5.3% 4.6%

Emission (NOx)

(kg)
3 7 6 11 3 7 5 10 6.3% 4.0% 5.3% 4.6%

Emission (VOC)

(kg)
3 9 7 13 3 9 6 12 6.3% 4.0% 5.3% 4.6%

 AM PEAK (0700-0800)

 MID-DAY PEAK (1100-1430)

 PM PEAK(1600-1745)

 OFF PERIODS(Remaining Hours)

Percent Reduction

MOE

T
o

ta
l 

P
ro

je
ct

 S
ig

n
a

ls

Existing ("Before") Optimized ("After")
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