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1 Background 
The purpose of this report is to detail the methodology and findings of the traffic analysis for the South 

State Street Corridor transportation project within Ann Arbor, Michigan.  As part of this project, traffic 

conditions along State Street were analyzed between Ellsworth Road and Oakbrook Drive. There are two 

municipalities included in the project, which include the City of Ann Arbor and Pittsfield Township.  

Washtenaw County and the Michigan Department of Transportation (MDOT) are also among the project 

partners.  This report summarizes the existing traffic conditions along the corridor as well as a future 

year (2035) conditions and the development of a preferred alternative to address the existing and future 

needs of the corridor.  

2 Existing Operations Analysis 
This chapter details the analysis of the existing roadway network and presents the existing intersection 

performance, which will provide a baseline from which to understand the impact of different design 

alternatives in subsequent chapters. 

2.1 Study Area 
The geographic limits of the modeling efforts include nine primary study intersections along State Street 

between Ellsworth Road to Oakbrook Drive. The following is a complete list of intersections analyzed in 

the study area from north to south (see Figure 1). 

1. State Street and Oakbrook Drive 

2. State Street and Eisenhower Parkway 

3. State Street and Mall Drive / Wolverine Tower 

4. State Street and Briarwood Circle / Waterworks Plaza 

5. State Street and Hilton Boulevard / Victors Way 

6. State Street and I-94 WB Exit 

7. State Street and I-94 EB Exit 

8. State Street and Airport Boulevard 

9. State Street and Ellsworth Road 

Figure 1: Study Intersections 
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2.2 Data Collection 
This section describes the data collected for the study including traffic counts, speed limits, intersection 

geometries, existing signal timings, and crash data. 

2.2.1 Intersection geometry, speed limits, signal timings 

Intersection geometry, speed limits, and signal timings were obtained from Synchro models provided by 

MDOT and verified through field survey.  Generally, State Street is four lanes, with two lanes in each 

direction.  There is a raised median from Ellsworth Road to Airport Boulevard and from I-94 EB Exit to 

Eisenhower Parkway. The geometry at each of the primary study intersections vary and are described 

below.  The speed limit along State Street within the study corridor is 35 miles per hour (mph).    

Oakbrook Drive – Northbound State Street has one through lane and one through/right-turn only lane. 

Southbound State Street has two though lanes and one southbound left-turn-only lane at the 

intersection.  The left-turn only lane is a two-way-left-turn-lane (TWLTL).  Oakbrook Drive at State Street 

has one right-turn-only lane and one left-turn-only lane at the intersection for the westbound approach.  

The left-turn lane is approximately 200 feet in length.  The signal operates with a shared 

northbound/southbound though movement with a permissive southbound left-turn movement.  The 

westbound approach is an actuated right and left-turn movement.   

Eisenhower Parkway – State Street at Eisenhower Parkway has two through lanes and one right-turn- 

only lane in both directions. Southbound State Street also has a bike lane between the through and 

right-turn only lane. The northbound right-turn lane is a continuous lane while the southbound right-

turn lane is approximately 340 feet. Eastbound Eisenhower Parkway has two through lanes and one 

right-turn-only lane and one left-turn-only lane at this intersection. The left-turn and right-turn lanes 

extend approximately 300 feet. Westbound Eisenhower Parkway has one through lane and one 

through/right-turn-only lane and two left-turn-only lanes. The westbound left-turn lanes extend 

approximately 300 feet. The signal operates with a northbound / southbound phase, next is the leading 

eastbound and westbound left-turn movement followed by the eastbound / westbound through 

movement. Northbound and southbound right-turn movements overlap with the left-turn movement.  

Mall Drive / Wolverine Tower– Southbound and northbound State Street have two through lanes and 

one continuous right-turn-only lane. Eastbound Mall Drive and westbound Wolverine Tower have one 

through/right-turn-only lane and one right-turn-only lanes. The eastbound and westbound approaches 

are stop-controlled while southbound and northbound are free-flowing.  

Briarwood Circle / Waterworks Plaza – Southbound State Street has two through lanes and one right-

turn-only lane. The southbound right-turn lane extends approximately 175 feet. Eastbound Briarwood 

Circle has one right-turn-only lane. The westbound approach consists of two left-turn-only lanes from 

northbound State Street. The left-turn lanes extend approximately 180 feet. The signal operates with a 

southbound through phase then a westbound through phase. The eastbound right-turn movement is 

stop-controlled and not controlled by the signal.  

At Waterworks Plaza, northbound State Street has two through lanes and one right-turn-only lane. The 

northbound right-turn lane extends approximately 160 feet. Westbound Waterworks Plaza has one 
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right-turn-only lane. The eastbound approach consists of one U-turn lane and one left-turn-only lane 

from southbound State Street. The left-turn lane extends approximately 230 feet. Westbound 

Waterworks Plaza and the eastbound cross-over traffic are stop-controlled. Northbound State Street is 

free-flowing.   

Hilton Boulevard / Victors Way – Northbound and southbound State Street each have two through 

lanes and one right-turn-only lane. Both right-turn lanes extend approximately 100 feet. Eastbound 

Hilton Boulevard has one through lane and two right-turn-only lanes. The through lane has a storage 

length of approximately 100 feet. Westbound Victors Way has one through/right-turn-only lane and one 

through lane. The through lane extends approximately 180 feet. Hilton Boulevard and Victors Way are 

stop-controlled while State Street is free-flow.  

Westbound I-94 Exit – Northbound State Street has two through lanes. Westbound I-94 Exit has two 

right-turn-only lanes and one left-turn-only lane. The right-turn lanes extend approximately 625 feet 

down the exit ramp. The signal operates with a northbound phase followed by the westbound phase. 

Eastbound I-94 Exit – Southbound State Street has two through lanes. Eastbound I-94 Exit has one right-

turn-only lane and one left-turn-only lane. The right-turn lanes extend approximately 380 feet down the 

exit ramp. The signal operates with a southbound phase followed by the eastbound phase. 

Airport Boulevard – Northbound and southbound State Street have two through lanes and one right-

turn-only lane. Eastbound Airport Boulevard has two through lanes and one right-turn-only lane. 

Westbound Airport Boulevard has one through lane and two right-turn-only lanes. The signal operates 

with a northbound / southbound phase followed by an eastbound / westbound phase.  There are no 

direct left-turns allowed at this intersection.    

Ellsworth Road – Southbound State Street has one through/left-turn-only lane, one through lane, and 

one by-pass right-turn-only lane. Northbound State Street has one through/left-turn only lane and one 

through/right-turn-only lane. Eastbound and westbound Ellsworth Road each have one through/left-

turn-only lane and one through/right-turn-only lane. This intersection is a roundabout with two 

circulating lanes. Each approach is yield controlled.  

2.2.2 Vehicle Counts 

Existing AM and PM peak hour traffic volumes were collected in the field in the month of October, 2014. 

Figure 2 illustrates the existing AM and PM peak hour volumes.   
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Figure 2: Existing Traffic Volumes 
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2.2.3 Pedestrian and Bicycle Counts 

Existing AM and PM peak hour pedestrian and bicycle volumes were collected in the field in the month 

of October, 2014. Figure 3 thru 5 illustrates the existing AM and PM peak hour volumes.   

Figure 3: Existing Pedestrian Peak Hour Volumes 

 

Figure 4: Existing Bicycle Peak Hour Volumes on Sidewalk 
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Figure 5: Existing Bicycle Peak Hour Volumes on Roadway 
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2.2.4 Bus Transit  

Bus transit data, including routes and schedule, was obtained from the website of the Ann Arbor Area 

Transportation Authority (www.theride.org). The following routes operated along State Street at the 

time of the analysis: 

AAATA Route 6 – Ellsworth:  This route is one of highest ridership routes for AAATA and runs from 

Ypsilanti to downtown Ann Arbor.  Within the study area, Route 6 stays along State Street between 

Ellsworth and Briarwood Circle.  Headways for this route are every 30 minutes. 

AAATA Route 24 – South Main – East: This route services downtown Ann Arbor, south Main Street, 

Briarwood Mall and St. Joseph Hospital / Washtenaw Community College.  This route crosses State 

Street while on Eisenhower Parkway.  Headways for this route are every 30 minutes.   

AAATA Route 62 – Wolverine Tower Shuttle: This route services Wolverine Tower and two park and ride 

lots from State Street. The route is along State Street between Oakbrook Drive and Mall Drive.  

Headways for this route are every 10 minutes.  Figure 6 illustrates the bus routes within the study area.   

Figure 6: Transit Routes 

 

2.2.5 Crash Data 

Crash data was obtained from the website http://www.michigantrafficcrashfacts.org for crashes along 

State Street between Ellsworth Road and Oakbrook Drive. Each study intersection was analyzed with a 

150-foot radius. The time period for the analysis was 60 months (5 years) from January 1, 2009 to 

December 31, 2013.  
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2.3 Operations Analysis 

2.3.1 Methodology 

2.3.1.1 Preliminary Alternative Screening 

Software/Analysis Tools 

A model of each of each of the preliminary alternatives for each of the two analysis periods was 

prepared using Synchro/SimTraffic version 8.0 (Synchro).  Synchro, developed by Trafficware, Inc., is a 

traffic capacity analysis software package capable of quickly modeling and optimizing traffic signal 

timings.  Synchro optimizes splits, cycle lengths, and offsets, seeking to reduce stops and delays.  

Program features allow for complex and non-standard phasing, multiple intersections sharing a single 

controller, and analysis of closely-spaced intersections.   

SimTraffic is the simulation component of the Synchro/SimTraffic software package.  It is designed to 

simulate the models created in Synchro.  The primary purpose of SimTraffic is to check and fine-tune 

traffic signal operations and to serve as a calibration tool for the validation of the Synchro model.  When 

using the SimTraffic simulation model, it is important to carry out a calibration and validation process to 

assure that the model is replicating field conditions as closely as possible.  Calibration involves 

adjustment of various driver behavior parameters such as vehicle headways, familiarity with paths, lane 

change and assignment, spillback potential and others.  Validation involves comparison of the calibrated 

model output with real-world data, such as volume counts, queuing, travel time, delay, and flow density.  

Calibration continues until the model is successfully validated based on the data chosen. 

In the alternatives that included roundabouts, the delay was calculated using Sidra version 6.0.  Sidra, 

developed by Sidra Solutions, is a traffic capacity analysis software package capable of quickly modeling 

intersection capacity and level of service. Sidra is a micro-analytical evaluation tool that employs lane-

by-lane and vehicle drive cycle models. This analysis methodology allows it be an excellent tool for 

evaluating a multitude of roundabout designs.  

Intersection Measures of Effectiveness 

In order to understand current performance of the roadway network on an intersection-by-intersection 

basis, an intersection capacity analysis was conducted for existing conditions during all two evaluation 

periods.  Intersection capacity analysis is the traditional form of measuring operational performance, as 

intersections control the flow of most roadways.  Intersection capacity is a function of a calculated delay 

experienced by the average vehicle due to the intersection control.  Intersection delay can then be 

equated to level of service, which is an intuitive scale of “grades” from A to F that measure how a 

roadway is operating.  The level of service is defined in terms of delay, and is a measure of driver 

discomfort, frustration, and lost travel time.   

Network-Wide Measures of Effectiveness  

In addition to examining intersection statistics, it is useful to evaluate network-wide statistics in some 

cases to determine relative benefits of enhanced intersection timing for the network as a whole.  For 
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instance, while the benefits of improved corridor progression might not be accurately reflected in values 

of intersection delay, both Synchro and SimTraffic provide statistics, such as average speeds, total stops, 

total travel time, and total delay, that can be used to comparatively evaluate alternatives.  While these 

statistics are typically of little use as stand-alone values, they provide a way to compare overall network 

performance amongst different alternatives (such as before and after scenarios). 

Travel time to travel the length of State Street was estimated from Synchro and Sidra to compare the 

existing and preliminary alternatives. Travel time comparison provides a useful point of comparison 

between alternatives with varying traffic control schemes that intersection LOS in not able to fully 

capture. 

2.3.1.2 Recommended Alternative 

VISSIM 7.00-06 software was used for the traffic operations analysis of the existing, future no-build 

condition and the recommended alternative.  VISSIM is a microsimulation model where traffic 

movements are explicitly modeled based on geometric parameters, traffic volumes, vehicle types, 

intersection control, and driver behavior and interaction.  VISSIM assesses the roadway network in a 

dynamic fashion, instead of analyzing each intersection or each roadway segment in isolation.  VISSIM 

can provide measures of effectiveness (MOEs) such as vehicle delay, travel time, queuing, and fuel 

consumption on a network-wide basis, so that the effects of improvements at a single location may be 

measured throughout the network.  This ability makes VISSIM an ideal tool for testing and comparing 

alternatives to determine the most effective combination of elements in facilitating traffic flow.  In 

addition, the sensitivity of the VISSIM model allows the user to test more subtle changes to the roadway 

system, such as adjustments in traffic signalization, changes in transit operations, laneage, and others.  

The assumptions that went into developing the microsimulation model are as follows: 

Vehicle Fleet Composition:   The vehicle fleet composition (cars versus heavy vehicles) was made up of 

98-percent cars / 2-percent trucks for AM and 99 percent cars / 1 percent trucks for PM based on the 

traffic count data. The makeup of the vehicle fleet for both the passenger cars and commercial vehicle 

classes in VISSIM were set to the default North American vehicle models and distributions, as issued by 

the VISSIM software vendor PTV Americas in January 2010.  

Driver Behavior:  The default VISSIM driver behavior parameters were left in place and unadjusted 

everywhere except the roundabout at Ellsworth.  The Wiedemann 74 car-following model defaults were 

utilized which are specifically oriented towards urban surface street driving parameters, versus the 

Wiedemann 99-car following model that is specifically oriented towards freeway driving and is the other 

car following model supported within VISSIM. Wiedemann's traffic flow model is based on the 

assumption that there are basically four different driving states for a driver, stated as follows.  

Free driving: No influence of preceding vehicles can be observed. In this state, the driver seeks to reach 

and maintain his desired speed. In reality, the speed in free driving will vary due to imperfect throttle 

control. It will always oscillate around the desired speed.  
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Approaching: Process of the driver adapting his speed to the lower speed of a preceding vehicle. While 

approaching, the driver decelerates, so that there is no difference in speed once he reaches the desired 

safety distance.  

Following: The driver follows the preceding car without consciously decelerating or accelerating. He 

keeps the safety distance more or less constant. However, again due to imperfect throttle control, the 

difference in speed oscillates around zero.  

Braking: Driver applies medium to high deceleration rates if distance to the preceding falls below the 

desired safety distance. This can happen if the driver of the preceding vehicle abruptly changes his 

speed or the driver of a third vehicle changes lanes to squeeze in between two vehicles. 

The driver behavior inside the roundabout was adjusted to make vehicles more aggressive by lowering 

safety distances to allow vehicles to accept smaller gaps in the traffic stream based on field observation.  

Seed Interval: A seed interval is the amount of time the model is run in advance of summarizing 

measures of effectiveness (MOEs) in order to load the network and reach a state of equilibrium flow 

(vehicles in = vehicles out).  A 900-second (15-minute) seed interval was used for both the AM and PM 

peak hour models.  This ensures that the appropriate level of traffic is on the roadway network at the 

time the measures of effectiveness begin recording in the model.   

Model Validation: For this project, volume served was chosen as the primary validation measure.  A 

comparison of the traffic count data and the VISSIM volume served was conducted to assure that actual 

volume levels observed in the field were being replicated by the VISSIM model.  The greater of +/-10-

percent or +/-20 vehicles was considered a reasonable threshold for model validation.  The queue length 

report was also reviewed to ensure that queuing and delays were consistent with what was witnessed 

during the field reviews.   

Transit:  All transit routes through the study area were coded into the VISSIM models with appropriate 

headways and stop locations.  Dwell time for transit stops was assumed to be 20-seconds with a 2-

second standard deviation.   

Measure of Effectiveness Summaries: VISSIM is capable of reporting several MOEs.  For the purposes of 

this analysis, delay and level of service were recorded for each intersection (approach, movement, and 

overall).  Queue lengths (average and 95th-percentile) were summarized for each signalized intersection 

along State Street.  Each time the model is run, these MOEs are summarized and can vary based on the 

random number seed utilized.  Since the MOEs vary slightly with different random number seeds, much 

like how traffic can vary day by day, the VISSIM models were run a total of ten times (ten different 

random number seeds) and then the MOEs were averaged. Tables 1 and 2 display the level of service 

(LOS) criteria for signalized and unsignalized intersections, respectively.  

Table 1: Level of Service Definitions for Signalized Intersections 



South State Street // Corridor Study  Traffic Analysis Technical Report 

11 | P a g e  
 

Level-of-
Service 

Description 
Average Control 

Delay Per Vehicle 
(seconds) 

A 
Operations with very low control delay occurring with favorable progression 

and/or short cycle lengths. 
 10.0 

B 
Operations with low control delay occurring with good progression and/or 

short cycle lengths. 
> 10.0 and  20.0 

C 
Operations with average control delays resulting from fair progression 
and/or longer cycle lengths.  Individual cycle failures begin to appear. 

> 20.0 and  35.0 

D 
Operations with longer control delays due to a combination of unfavorable 
progression, long cycle lengths, or high V/C ratios.  Many vehicles stop and 

individual cycle failures are noticeable. 
> 35.0 and  55.0 

E 
Operations with high control delay values indicating poor progression, long 

cycle lengths, and high V/C ratios.  Individual cycle failures are frequent 
occurrences.  This is considered the limit of acceptable delay. 

> 55.0 and  80.0 

F 
Operation with control delays unacceptable to most drivers occurring due to 

oversaturation, poor progression, or very long cycle lengths. 
> 80.0 

Source: 2010 Highway Capacity Manual  
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Table 2: Level of Service Definitions for Unsignalized Intersections 

Level-of-
Service 

Description 
Average Control 

Delay Per Vehicle 
(seconds) 

A Little or no delay.  10.0 

B Short traffic delays. > 10.0 and  15.0 

C Average traffic delays. > 15.0 and  25.0 

D Long traffic delays. > 25.0 and 35.0 

E Very long traffic delays. > 35.0 and  50.0 

F Demand exceeds capacity resulting in extreme delays and queuing.  > 50.0 

Source: 2010 Highway Capacity Manual  

2.3.2 Delay and Level of Service Results 

The following section summarizes the various MOE results obtained from the AM and PM peak hour 

microsimulation models for all intersections in the study area.  Table 3 summarizes the approach and 

intersection delay and levels of service for each of the study intersections.     

Table 3: Existing AM and PM Peak Hour Delay and Levels of Service 

Intersection Eastbound* Westbound* Northbound* Southbound* Total* 

AM Peak Hour 

Oakbrook N/A 11.7 / B 2.9 / A 3.2 / A 3.3 / A 

Eisenhower 31.8 / C 35.1 / D 27.2 / C 21.1 / C 29.2 / C 

Mall/Wolverine1 7.9 / A 7.9 / A N/A N/A 7.9 / A 

Waterworks1 18.2 / C 6.7 / A N/A N/A 17.2 / C 

Briarwood 11.2 /B 18.9 / B N/A 8.2 / A 11.1 / B 

Hilton/Victors Way1 9.1 / A 31.3 / D N/A N/A 18.3 / C 

I-94 WB Off Ramp N/A 34.1 / C 15.2 / B N/A 25.8 / C 

I-94 EB Off Ramp 28.9 / C N/A N/A 10.9 / B 18.5 / B 

Airport 67.3 / E 64.4 / E 5.9 / A 7.6 / A 15.4 / B 

Ellsworth1 24.1 / C 29.2 / D 24.9 / C 8.5 / A 19.4 / C 

PM Peak Hour 

Oakbrook N/A 18.6 / B 6.1 / A 5.0 / A 6.8 / A 

Eisenhower 57.0 / E 66.1 / E 24.6 / C 31.5 / C 48.0 / D 

Mall/Wolverine1 16.8 / C 10.9 / B N/A N/A 12.8 / B 

Waterworks1 13.9 / B 6.2 / A N/A N/A 11.2 / B 

Briarwood 131.6 / F 28.0 / C N/A 16.3 / B 30.4 / C 

Hilton/Victors Way1 21.4 / C 520.5 / F N/A N/A 227.5 / F 

I-94 WB Off Ramp N/A 30.6 / C 17.5 / B N/A 24.7 / C 

I-94 EB Off Ramp 36.2 / D N/A N/A 6.5 / A 12.9 / B 

Airport 33.4 / C 24.1 / C 26.5 / C 29.8 / C 28.2 / C 

Ellsworth1 23.2 / C 54.1 / F 46.1 / E 14.0 / B 32.1 / D 

* Delay (seconds per vehicle) / Level of Service               
1 Unsignalized intersection 
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In urban areas, LOS A through D is typically considered acceptable. As shown in the table, all of the 

signalized locations operate at an overall level of service (LOS) D or better with the exception of Victors 

Way, which is stop-controlled and operating at a LOS F during the PM peak hour.  

The intersection of Eisenhower Parkway and State Street has failing east and west approaches during 

the PM peak hour.  Both eastbound and westbound Eisenhower operate at LOS E during the PM peak 

hour.  

The intersection of Airport Boulevard and State Street has failing east and west approaches. In the AM 

peak hour both approaches are operating at LOS E. This is most likely due to large cycle lengths and the 

majority of green time is being given to the north/south movements. 

In the PM peak, eastbound Briarwood is experiencing a LOS F. This is due to the increased traffic to and 

from the Briarwood Mall. Also, during the PM peak the westbound traffic on Victors Way is experiencing 

large delays. This is due to the large amount of conflicting traffic and the two-stage left-turning 

movement vehicles must navigate.  

The intersection of Ellsworth and State Street is operating at an overall LOS D during the PM peak hour. 

This is due to the large delays on the westbound and northbound approaches. This delay is occurring 

due to large traffic volumes and the small number of acceptable gaps in the circulating lane.  

2.4 Crash Analysis 
A crash analysis was performed to determine whether any discernable crash patterns could be identified 

in the study area.   

2.4.1 Crash Definitions 

The crash summaries define crashes by six types and four injury severity classifications. The definitions 

of the crash types are taken directly from the State of Michigan UD-10 Traffic Crash Report Manual, 

revised in 2016. The manual was produced and distributed by the Michigan Department of State Police, 

and the Office of Highway Safety Planning. The crash types are based on the intended direction of travel, 

regardless of point(s) of impact or direction vehicles ultimately face after the crash. 

 Single Motor Vehicle: A single or multiple unit crash which involves only one motor vehicle as 

defined in the manual. This includes those cases in which a motor vehicle was: 1) the only traffic 

unit; and 2) the only motor vehicle involved in a collision with a bicyclist, pedestrian, animal, 

railroad train, or any other non-motorized object. Any motorized (i.e., self-propelled) vehicle or 

device is considered a “motor vehicle” even though the vehicle or device may not be defined as 

a motor vehicle on the Michigan Motor Vehicle Code or other applicable legislation. 

 Head On: The intended direction of travel of both vehicles must be towards each other. The 

directions that the vehicles are facing when they come to rest, or the points of impact on the 

vehicles, are not the determining factors. 

 Head On Left Turn: When two vehicles are approaching head on and at least one is attempting 

to turn left. 
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 Angle: This will be marked when the intended direction of travel is basically perpendicular for 

both drivers and there is a side impact of approximately 90 degrees. If the side impact takes 

place during a “Head On-Left Turn,” “Rear-end-Left Turn,” or “Rear-end-Right Turn,” it is not an 

“Angle”. 

 Rear-end: When the vehicles are traveling in the same direction with one behind the other. Area 

of damage on the vehicles is not the determining factor. Any crash involving any vehicle backing 

into another is not considered a “rear-end” crash. 

 Sideswipe: Vehicles traveling in the same direction, or vehicles traveling in opposite directions, 

making side contact or if a vehicle spins out of control and makes contact with another vehicle 

traveling in the same direction. “Sideswipe” differs from “Angle” in that a sideswipe is a glancing 

impact and should not in itself stop the forward movement of the vehicle. An angle crash is a 

more direct impact and may stop the forward movement of one vehicle. 

 Other/Unknown: The crash does not fit in one of the other selections. 

The definitions of the injury severity classification are taken directly from the State of Michigan UD-10 

Traffic Crash Report Manual, revised 2016. 

 Fatal Injury (K): Any injury that results in death due to a motor vehicle traffic crash. 

 Incapacitating Injury (A): Any injury, other than fatal, which prevents the injured person from 

walking, driving, or normally continuing the activities which he or she was capable of 

performing prior to the motor vehicle traffic crash. 

 Non-incapacitating Evident Injury (B): Any injury, other than fatal and incapacitating, which is 

evident at the scene of the crash. 

 Possible Injury (C): Any injury reported or claimed which is not a fatal, incapacitating, or non-

incapacitating evident injury. 

2.4.2 Intersection Crash Summaries 

This section summarizes the crash data collected for each of the study intersections during the five-year 

analysis period.   

Table 4 summarizes the total number of crashes at each study intersection for the analysis period.  

Crash frequency per year and crash rate per million entering vehicles were calculated and compared 

to the Southeast Michigan Council of Governments ( SEMCOG) critical frequency and crash 

rate. The 95% confidence critical spot crash rate was calculated for each intersection. The crash rate 

normalizes crash frequency based on exposure (number of vehicles traversing the intersection). The 

ADT used for the crash rate calculations was obtained from the 24-hour approach counts available on 

the SEMCOG website. Intersections that have crash frequency and/or crash rate higher than critical 

values are highlighted in red.
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Table 4: Intersection Crash Analysis 
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State at Oakbrook 6 1 3 0 3 13 2.6 22,490 0.3 0 0 0 0 1 0 1 3 7 0 1 0 

State at Eisenhower 30 24 23 23 19 119 23.8 59,580 1.1 0 17 1 0 3 0 2 33 56 22 0 3 

State at Mall Drive 6 5 5 5 6 27 5.4 37,500 0.39 0 5 0 0 1 0 0 15 9 2 0 0 

State at Briarwood 7 10 10 13 11 51 10.2 45,080 0.6 0 5 0 0 0 0 0 6 35 9 1 0 

State at Hilton 27 21 29 35 16 128 25.6 47,550 1.48 0 11 1 0 3 0 1 31 69 21 0 3 

State at I-94 WB Exit 6 5 10 10 14 45 9.0 50,010 0.5 0 6 0 0 2 1 0 1 36 4 0 1 

State at I-94 EB Exit 3 8 9 3 7 30 6.0 41,610 0.4 0 4 0 0 4 0 0 1 17 6 0 2 

State at Airport Blvd 25 31 15 13 5 89 17.8 32,800 1.5 0 13 0 0 2 0 1 29 30 24 0 3 

State at Ellsworth 62 16 15 17 18 128 25.6 48,610 1.4 0 15 0 0 6 0 0 39 58 21 2 2 
* Crash Rate is the average number of crashes per million entering vehicles 

T 
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The four intersections shown in red above had a crash rate higher than their corresponding critical crash 

rate. The State Street and Hilton Blvd/Victors Way intersection is the only location to fail both the 

frequency and rate tests. These four intersections are described in more detail in the following. 

State Street and Mall Drive - There were a total of 27 crashes in the 60 months at this location. The 

critical crash rate for this location was .36 when compared to its rate of .39. The predominant crash 

types were angle (7) and rear-ends (9). These may be result of congestion (stop-and-go traffic) at the 

intersection as well as the unprotected left turn movement for the east bound and westbound 

approaches.  

State Street and Hilton Boulevard/Victors Way - There were a total of 128 crashes in the 60 months at 

this location. The crash rate and frequency for this location is respectively .39 and 25.6 when compared 

to its critical values of .33 and 8.8. The predominant crash types were rear-ends (68), angle (31), and 

sideswipe-same (21).  These may be result of congestion (stop-and-go traffic) at the intersection as well 

as the dual left-turn lanes in the median for the eastbound and westbound approaches. The large 

westbound left turn movement coupled with two-way stop control seems to be contributing to the large 

angle crashes at this location.    

State Street and Airport Boulevard - There were a total of 89 crashes in 60 months at this location. The 

critical crash rate for this location was 1.2 when compared to its rate of 1.5. The predominant crash 

types were rear-ends (30), angle (29), and sideswipe-same (24).  These may be result of congestion 

(stop-and-go traffic) at the intersection as well as the dual right-turn lanes for the eastbound approach. 

Of the 89 crashes, 56 of the crashes occurred in 2012 and 2013. The increased crash rate is correlated to 

the increased traffic generated by the new Costco built on Airport Blvd.  

State Street and Ellsworth Road - There were a total of 128 crashes in 60 months at this location. The 

critical crash rate for this location was 1.28 when compared to its rate of 1.4. The predominant crash 

types were rear-ends (58), angle (39), and sideswipe-same (21).  Of the 128 crashes, 62 occurred in the 

year 2013. October 4th, 2013 this intersection was converted from a signalized intersection to a 

roundabout. In the approximately three months after the conversion in 2013, 42 crashes occurred with 

29 of those being angle crashes. It is likely that the some of the 29 angle crashes were incorrectly 

categorized and are sideswipe-same direction crashes. These crashes have a smaller angle of collision 

and are generally result in less severe injuries. The increase of crashes especially with angle/sideswipe-

same crashes is most likely correlated with driver unfamiliarity with roundabout operations. 

2.4.3 Segment Crash Summaries 

A segment crash analysis was also summarized for each of the study segments along State Street.     

Table 5 summarizes the total number of crashes within each of the study segments for the five-year 

analysis period.  Crash frequencies per year and crash rate per million miles traveled per year were 

calculated. The ADT used for the crash rate calculations was obtained from the 24-hour approach counts 

available on the SEMCOG website. Segments that have higher crash frequency and/or crash rate are 

highlighted in red.  
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Table 5: Segment Crash Analysis 
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Ellsworth to Airport 0.18 5 3 2 6 4 20 4.0 32,200 1.9 0 2 0 0 1 0 0 2 13 4 0 0 

Airport to I-94 EB 0.24 9 10 6 11 8 44 8.8 34,100 3.0 0 7 1 0 2 1 1 15 18 6 0 1 

I-94 EB to I-94 WB 0.22 22 28 18 6 9 83 16.6 35,200 6.0 0 12 0 0 3 1 0 8 53 16 0 2 

I-94 WB to Hilton 0.08 0 0 1 0 0 1 0.2 46,600 0.15 0 0 0 0 0 0 0 0 1 0 0 0 

Hilton to Briarwood 0.08 0 1 0 0 1 2 0.4 46,600 0.29 0 1 0 0 0 0 0 1 0 1 0 0 

Briarwood to Mall 0.11 0 3 1 2 2 8 1.6 46,600 0.86 0 1 0 0 0 0 0 3 4 1 0 0 

Mall to Eisenhower 0.1 0 2 3 1 0 6 1.2 46,600 0.71 0 1 0 0 0 0 0 1 3 2 0 0 

Eisenhower to Oakbrook 0.29 6 4 5 3 4 22 4.4 20,700 2.0 0 2 0 1 2 0 0 7 9 4 0 0 

* Crash Rate is number of crashes per million vehicles
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The segment shown in red above have been identified as a dangerous location. State Street from I-94 EB 

exit to I-94 WB exit had a crash rate higher than the corresponding critical value. This segment are 

described in more detail in the following.   

State Street: I-94 EB Exit to I-94 WB Exit- There was a total of 83 crashes in 60 months at this location. 

The critical crash rate for this segment was 4.99 when compared to its rate of 6.0. The predominant 

crash types were rear-ends (53) and sideswipe same direction (16). The rear-end crashes are likely 

occurring along this segment due to congestion (stop-and-go traffic). The sideswipe same direction 

crashes may be occurring due to the large left-turning movement from the I-94 exits that merge with 

free-flowing State Street traffic.   

2.4.4 Non-motorized Crash Summaries 

Three (3) pedestrian crashes and one (1) bicycle crash occurred in the State Street corridor within the 

five years of crash history.  The pedestrian crashes resulted in two B-injuries and one C-injury. The one 

bicycle crash resulted in a C-injury. Figure 7 illustrates the locations of pedestrian and bicycle crashes.   

The bicycle crash occurred on southbound State Street south of Oakbrook Drive. The bicyclist was 

traveling southbound in the bike lane when a northbound vehicle making a left turn into a drive struck 

the bicycle. Poor bicyclist visibility during night time hours may have been a contributing factor in this 

crash. 

The pedestrian crash at Eisenhower was due to a right turn on red northbound motorist not yielding to a 

westbound pedestrian in the crosswalk. Contributing factors to this crash may be the limited visibility in 

front of the pickup truck involved and the reduced height of the pedestrian being in a wheelchair.  

The remaining pedestrian crashes that occurred at Hilton Blvd. and State Circle are due pedestrian 

movements across State Street not occurring at a designated crossing. Each pedestrian was stated to 

have made quick crossing maneuvers during heavy traffic conditions. These crashes expose the lack of 

crossing opportunities along the State Street corridor.  

2.4.5 Fatal Crash Summaries 

In the 60 months analyzed there were zero fatal accidents along the State Street study area. 
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Figure 7: Pedestrian and Bicycle Crash Locations 
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3 Future Conditions Analysis 
At the outset of the project, the Washtenaw Area Transportation Study (WATS) travel demand model 

was intended to be utilized for the South State Street Corridor Study; however, in reviewing expected 

growth rates from 2015 to 2035, it was found that some areas had decreases in traffic volumes along 

the corridor.  After reviewing the model inputs, it was found that the population and employment 

estimates were not reflective of the City of Ann Arbor Master Plan.  In discussions held with the City of 

Ann Arbor on June 12, 2015, it was determined to move forward with applying assumptions regarding 

population and employment growth to the broader regional model maintained by the Southeast 

Michigan Council of Governments (SEMCOG).   

From the SEMCOG website, employment is expected to grow from 123,753 jobs in 2015 to 145,900 jobs 

in 2035.  That is an increase in 24,311 jobs in the City of Ann Arbor, or 19.6%.  Currently, there are 

16,000 jobs along the South State Street corridor between Oakbrook Road and Ellsworth Road along 

State Street, this is approximately 13% of the jobs in the City.  In reviewing the City of Ann Arbor Master 

Plan and estimates by SEMCOG, it was estimated that an additional 2,500 jobs would be added to the 

study corridor.  Below is an illustration of the number of current jobs in each of the quadrants in 2015 

and the proposed number of jobs in 2035 with the additional 2,500 jobs.   

Table 6: Additional Jobs added to the Study Area 

Area Jobs in 2015 Jobs in 2040 

North of Eisenhower, south of Oakbrook 4,800 5,550 

South of Eisenhower, north of I-94 6,800 7,875 

South of I-94 and north of Ellsworth 4,400 5,075 

In addition, it was estimated from the Master Plan, that an additional 125 housing units would be added 

to the area north of Eisenhower and south of Oakbrook Drive.   

To take into account this expected growth, the SEMCOG travel demand forecasting model was utilized.  

The first step was to take the 2015 employment and population estimates for the areas surrounding the 

South State Street corridor and copy those into the 2035 estimates.  Then, those estimates were 

increased by the number of new jobs and population given the information from Table 6 above.  The ITE 

Trip Generation Manual was utilized to determine the number of vehicular trips expected for each job 

and each housing unit.  Below is a table summarizing the number of trips added to the study area.   

Table 7: Future 2035  Additional Peak Period Trips within the Study Area 

Area 
AM PM 

Total 
Trips 

Inbound Outbound 
Total 
Trips 

Inbound Outbound 

North of Eisenhower, south of Oakbrook 441 345 96 416 92 324 

South of Eisenhower, north of I-94 514 452 62 458 55 403 

South of I-94 and north of Ellsworth 345 304 41 310 37 273 

Total 1300 1101 199 1184 184 1000 
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These trips were added to the SEMCOG model and then the model was rerun.  The additional growth 

outside of the study area was also taken into account (i.e. trips going through the study area).   

Figures 9 and 10 depict the growths applied to the existing counts to determine the 2035 volumes 

depicted in Figure 11. In growth rate figures, a negative growth was determined for Eisenhower and 

Ellsworth in the PM peak hour. These negative growth rates were applied. 

3.1 Oakbrook Extension 
A planned improvement along the State Street Corridor is the Oakbrook Drive extension to the west as 

depicted in Figure 8 below. The Oakbrook extension was modelled in the SEMCOG travel demand model 

and the potential impacts were estimated. The extension is forecasted to be used as a bypass of the 

Eisenhower and State Street intersection. Therefore, the southbound to westbound and eastbound to 

northbound movements at the intersection of Eisenhower and State Street are forecasted to decrease. 

State Street volumes are only anticipated to increase from Eisenhower to Oakbrook Drive. The impacts 

were deemed to be of minimal impact to the State Street corridor and the intersection with Eisenhower. 

Therefore, these traffic impacts were not included in the analysis.  

Figure 8: Traffic Impact of Oakbrook Extension 
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Figure 9: Growth Rate from Ellsworth to I-94 
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Figure 10: Growth Rate from I-94 to Oakbrook 
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Figure 11: 2035 AM and PM Peak Hour Traffic Volumes 
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3.1.1 Future No-Build Delay and Level of Service Results 

The following section summarizes the various MOE results obtained from the AM and PM peak hour 

microsimulation models for all intersections in the study area.  In the future No-Build models no 

geometric improvements were made although signal timing improvements were implemented to gain 

the greatest performance with the existing geometrics. 

Table 8 summarizes the approach and intersection delay and levels of service for each of the study 

intersections.     

Table 8: 2035 Future No-Build AM and PM Peak Hour Delay and Levels of Service 

Intersection Eastbound* Westbound* Northbound* Southbound* Total* 

AM Peak Hour 

Oakbrook N/A 15.0 / B 1.4 / A 2.8 / A 2.4 / A 

Eisenhower 34.4 / C 41.6 / D 28.0 / C 18.4 / B 30.8 / C 

Mall/Wolverine1 9.3 / A 10.8 / B N/A N/A 10.1 / B 

Waterworks1 30.0 / D 6.8 / A N/A N/A 28.1 / D 

Briarwood 5.2 / A 31.4 / C N/A 12.1 / B 17.2 / B 

Hilton/Victors Way1 20.6 / C 90.8 / F N/A N/A 44.8 / E 

I-94 WB Off Ramp N/A 73.8 / E 19.8 / B N/A 47.7 / D 

I-94 EB Off Ramp 76.8 / E N/A N/A 13.3 / B 39.7 / D 

Airport 43.6 / D 61.4 / E 6.6 / A 8.7 / A 16.1 / B 

Ellsworth1 93.6 / F 111.5 / F 61.2 / F 8.5 / A 53.5 / F 

PM Peak Hour 

Oakbrook N/A 23.8 / B 2.0 / A 4.5 / A 5.2 / A 

Eisenhower 33.5 / C 43.6 / D 22.9 / C 27.4 / C 33.0 / C 

Mall/Wolverine1 20.8 / C 14.4 / B N/A N/A 17.3 / C 

Waterworks1 14.0 / B 6.3 / A N/A N/A  11.5 / B 

Briarwood 79.5 / E 40.3 / D N/A 13.1 / B 28.6 / C 

Hilton/Victors Way1 164.8 / F 568.9 / F N/A N/A 277.5 / F 

I-94 WB Off Ramp N/A 40.5 / D 21.6 / C N/A 31.0 / C 

I-94 EB Off Ramp 46.4 / D N/A N/A 9.3 / A 17.0 / B 

Airport 35.0 / C 48.6 / D 10.8 / B 23.9 / C 26.2 / C 

Ellsworth1 40.0 / E 83.7 / F 66.5 / F 9.4 / A 42.6 / E 

* Delay (seconds per vehicle) / Level of Service 
1 Unsignalized intersection 

The future No-Build model results are showing an increase in delay and degradation of LOS in both peak 
periods. In the AM peak, Hilton/Victors Way and Ellsworth had LOS of E and F respectively. The I-94 off 
ramps are also starting to break down with LOS E on each of the ramp approaches. From observing the 
model, large northbound queues and delay were the main reason for the increased delay seen in the 
model during the AM peak period.  

Conversely, in the PM peak period southbound State Street is anticipated to experience significant 
congestion. The large southbound volume and congestion increased delays seen on several side streets. 
Eastbound Briarwood and the stop controlled approaches of Hilton/Victors Way saw significant 
increased delays, with LOS E and F. Ellsworth continues to operate poorly with LOS E, with large delays 
on the all legs except southbound.   
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4 Goal Identification and Evaluation Criteria 
With more than 40,000 vehicles a day that traverse South State Street, impacts to vehicular traffic have 

to be considered in conjunction with other modes, including transit and non-motorized.  Currently, most 

of the intersections along the corridor are not conventional in that they either provide direct access into 

an area, but not out of an area. A driveway you may use to enter the mall or an office complex in the 

northern part of the corridor may not always be used for the reverse maneuver. These connections can 

create confusion for drivers new to the area and also limit opportunities for safe pedestrian crossings. 

Within the southern portion of the corridor, there is a mixture of direct and indirect left-turns, which 

could also lead to driver confusion.  

The City of Ann Arbor and Washtenaw County have been encouraging more non-motorized travel as a 

means to promote a healthy lifestyle, but also to reduce dependence on motorized transportation, 

improve safety and reduce congestion. The City of Ann Arbor has a “Complete Streets” policy to ensure 

that all new roadways consider all users of a facility, this corridor is no exception. Given the mix of land 

uses around the corridor and connections from north to south, all users need to be considered when 

looking at alternatives. 

Currently it is difficult to navigate the corridor whether by walking or bicycling. The Non-Motorized Plan 

has listed South State Street as a second tier priority with a long-term goal of on-street bike lanes. A high 

priority major mid-block crossing is shown near Briarwood Mall. 

A total of eight goals were identified that shaped the development of preliminary alternatives to 

improve corridor operations and safety for all users. These goals were developed with public and 

stakeholder input. The goals are as follows: 

1. Safety: Provide safe conditions for all travelers 

2. Entry: Create a more attractive entry to the city 

3. Pedestrians: Improve conditions for pedestrians along/across State Street 

4. Bicycles: Provide a safe place for bicyclists separate from travel lanes 

5. Transit: Enhance transit conditions through traffic flow and stop accessibility 

6. Vehicles: Maintain reasonable traffic operations along the corridor 

7. Land Use: Support planned land use described in the South State Street Corridor Plan 

8. Access: Ease accessibility of corridor businesses 
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5 Preliminary Alternatives Considered 
Several alternatives were considered which involved a variety of laneage configurations along the 

corridor.  Throughout the process, it was determined from the Steering Committee that LOS D or better 

was desirable for future year intersection operations, but LOS E was acceptable for the overall 

intersection operations if necessary to achieve broader study goals.  In each of the alternatives, the 

intersection of Ellsworth and State Street was excluded from any design changes due to this intersection 

being under the jurisdiction of Pittsfield Township and the recent construction of this intersection to a 

roundabout configuration.  

5.1 Common Design Features 
In accordance with the goals defined in section 4, four common design features were included in each 

alternative. Curbside buffered bike lanes are included the full length of the corridor to satisfy the 

bicyclist needs. Continuous sidewalks along the entire corridor to promote north/south connectivity and 

promote pedestrian safety. Transit stop pull-outs (where feasible) are included in each alternative to 

further enhance transit and minimize impacts on vehicular traffic. All alternatives were designed with no 

right-of-way impacts beyond minor corner encroachments. 

Figure 12 below describes the traffic controls at each intersection for all three of the considered 

alternatives.  

Figure 12: Alternative Intersection Traffic Control 
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5.2 Preliminary Alternatives 

5.2.1 Alternative 1: Narrow Median with Direct Left-Turns 

The main design consideration of this alternative was to install a narrow median with direct left-turns at 

each of the major intersections and minor intersections. The previously unsignalized intersections of 

Hilton/Victors Way, Waterworks, and Mall/Wolverine Tower will be signalized. Hilton/Victors Way and 

Mall/Wolverine intersections are to be realigned to allow all protected left-turns out of the surrounding 

developments. The intersection of Waterworks Plaza and State Street keeps its existing access and 

geometry but will be signalized to allow for a pedestrian crossing. Both eastbound and westbound I-94 

ramp intersections will become fully signalized to remove the current left-turn merging movement that 

occurs on the bridge. Airport and State Street is redesigned allowing full access and direct left-turning 

movements from each approach.   

5.2.2 Alternative 2: Narrow Median with Roundabouts 

Similar to Alternative 1, this design also calls for a narrow median. Instead of signalized intersection with 

direct-lefts to provide access to the surrounding development, this alternative proposes the installation 

of roundabouts at multiple locations. This alternative proposes roundabouts at Airport, both I-94 

intersections, Hilton/Victors Way and Mall/Wolverine Tower. 

5.2.3 Alternative 3: Wide Median with Indirect Left-Turns 

This alternative relies on indirect left-turns to provide access. The stop-controlled left-turns from 

Hilton/Victors Way and Mall/Wolverine Tower would be removed. Two new crossover locations are 

proposed. A north to south crossover south of Eisenhower and a south to north crossover at 

Hilton/Victors Way is proposed. The intersection of Waterworks plaza and State Street would be 

partially signalized to allow for a pedestrian crossing. Similar to Alternative 1, both of the I-94 

intersections will become fully signalized to remove the uncontrolled left-turn merge. Airport and State 

Street would remain the same geometry.  

5.3 Preliminary Alternative Analysis  
Each of the three alternatives was analyzed using the screening methodology identified in Section 2.3.  

Figures 13 and 14 illustrate the overall intersection LOS results during the AM and PM peak hours, 

respectively. 

In order to provide a more easily comparable measure, estimated peak period travel time along the 

corridor was calculated using the free-flow travel time combined with estimated approach delay at each 

controlled approach along the route.  Table 9 summarizes the estimated travel time by alternative. 
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Figure 13: Alternative Operations Analysis- AM Peak 
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Figure 14: Alternative Operations Analysis- PM Peak 
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Table 9: 2035 Estimated Peak Period Travel Time - State Street 

Alternative Estimated Travel Time (Minutes) 

AM Peak Period PM Peak Period 

NB SB NB SB 

No-Build 4-5 3-4 3-4 3-4 

Alt. 1: Narrow Median with Direct Left-Turns 4-5 3-4 3-4 5-6 

Alt. 2: Narrow Median with Roundabouts 9-10 4-5 6-7 >10 

Alt. 3: Wide Median with Indirect Left-Turns 4-5 3-4 3-4 4-5 

 

As illustrated in Table 9, the relative travel times between alternatives were found to be largely 

comparable to the No-Build condition, with the exception of Alternative 2.  Under this scenario, the 

operation of the proposed roundabouts is projected so severely impact peak-period traffic flow, greatly 

increasing travel time over other alternatives.  



South State Street // Corridor Study  Traffic Analysis Technical Report 

32 | P a g e  
 

6 Recommended Alternative 
A final vision for the corridor was developed after evaluating each of the preliminary alternatives against 

the goals of the study, including consideration of traffic operations and safety performance, as well as 

after input from both public and Steering Committee meetings.  The Recommended Alternative 

balanced all modes of transportation along the corridor, including non-motorized, transit, and vehicular 

traffic.  This vision combined Alternatives 1 and 3, with the narrow boulevard from south of I-94 and the 

wide boulevard north of I-94. 

Several minor changes were developed to improve vehicle operations. First, at the intersection of 

Airport and State Street, the original narrow boulevard design called for this intersection to be direct 

left-turns. Further analysis showed keeping the existing indirect-left design provide ample capacity. It 

was recommended that the crossover to the south of Airport be removed and all left-turning vehicles 

will utilize the east and west crossovers on Airport.  

The I-94 intersections will be fully signalized as was called for in both Alternatives 1 and 2. Although, it 

was anticipated that due to the increased signalization there could be excessive queuing on the 

westbound I-94 off ramp. To mitigate this issue, the westbound ramp laneage was changed to one left- 

turn-only lane, one left and right-turn lane, and one right-turn-only lane. The extra capacity for the left- 

turning vehicles was found to keep the queuing similar to existing conditions.  

In the northern half of the corridor, a wide boulevard would be installed with new crossovers south of 

Eisenhower and at Hilton/Victors Way. Originally, the intersection of Hilton/Victors Way was to be 

unsignalized. It was found that the intersection needed to be signalized to reduce delay for vehicles on 

the minor street. Figure 15 illustrates the final geometry and traffic control of the Recommended 

Alternative. 

6.1 Recommended Alternative Delay and LOS 
A final VISSIM analysis was conducted for the Recommended Alternative for the year 2035 to ensure 

that traffic would operate acceptably. This section summarizes the various MOE results obtained from 

the AM and PM peak hour microsimulation models for all intersections in the study area.  Table 10 

summarizes the approach and intersection delay and levels of service for each of the study 

intersections.     
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 Figure 15: Recommended Alternative Design 
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Table 10: Recommended Alternative AM and PM Peak Hour Delay and Levels of Service  

Intersection Eastbound* Westbound* Northbound* Southbound* Total* 

AM Peak Hour 

Oakbrook N/A 15.5 / B 1.0 / A 2.8 / A 2.1 / A 

Eisenhower 34.3 / C 44.7 / D 28.4 / B 18.5 / B 31.7 / C 

Mall/Wolverine1 8.9 / A 14.5 / B N/A N/A 12.0 / B 

Waterworks 88.1 / F 16.3 / B 3.8 / A N/A 11.2 / B 

Briarwood 9.9 / A 38.0 / C N/A 5.5 / A 17.6 / B 

Hilton/Victors Way 14.5 / B 69.2 / E 2.8 / A 2.4 / A 5.9 / A 

I-94 WB Off Ramp N/A 76.0 / E 21.2 / B 13.5 / B 39.2 / D 

I-94 EB Off Ramp 92.3 / F N/A 18.3 / B 13.5 / B 35.3 / D 

Airport 38.8 / D 40.1 / D 14.7 / B 12.8 / B 16.1 / B 

Ellsworth1 34.5 / D 148.3 / F 58.7 / F 7.8 / A 48.7 / E 

PM Peak Hour 

Oakbrook N/A 23.9 / B 1.1 / A 4.4 / A 4.7 / A 

Eisenhower 45.5 / D 39.9 / D 19.7 / B 42.8 / D 37.1 / D 

Mall/Wolverine1 19.7 / C 21.8 / C N/A N/A 22.1 / C 

Waterworks 39.9 / C 11.0 / B 3.3 / A N/A 4.7 / A 

Briarwood 94.8 / F 39.6 / D N/A 32.0 / C 43.0 / D 

Hilton/Victors Way 126.1 / F 54.2 / D 8.1 / A 22.7 / C 28.6 / C 

I-94 WB Off Ramp N/A 57.1 / E 11.8 / B 8.2 / A 19.4 / B 

I-94 EB Off Ramp 44.2 / D N/A 6.1 / A 6.5 / A 10.6 / B 

Airport 25.9 / C 28.6 / C 15.2 / B 19.8 / B 20.1 / C 

Ellsworth1 22.8 / C 48.9 / E 85.3 / F 13.0 / B 39.9 / E 

* Delay (seconds per vehicle) / Level of Service 
1 Unsignalized intersection – side-street approach only 

As shown, under the Recommended Alternative all intersections are anticipated to operate at an overall 

LOS D or better with the exception of Ellsworth and State Street (LOS E).  

In the AM peak, westbound Victors Way is anticipated to experience LOS E. This is an improvement from 

the LOS F that is expected under the future No-Build condition. The delay at this location is due to the 

large northbound volume that demands the majority of the green time and impacts of queuing from 

downstream intersections.  

Both of the I-94 ramp intersections are expected to operate at an overall LOS D, however, the ramp 

movements for both intersections are anticipated to operate at LOS E and F in the AM peak period. 

These ramp movements are expected to operate similarly to the future No-Build condition and may 

require ramp capacity improvements in the future to improve the LOS and/or reduce queuing impacts.   

In the PM peak period, eastbound Briarwood and Hilton are expected to experience significant delays.  

Westbound Victors Way is anticipated to improve from a LOS F to LOS D during the PM peak. The 

intersection LOS of the proposed Hilton/Victors Way intersection improved from LOS F in the future No-

Build condition to LOS C.  
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6.2 Highway Safety Manual 
The Highway Safety Manual was used to quantify the potential impacts on expected crash rates of the 

preferred alternative. The Highway Safety Manual (HSM) was published by the American Association of 

State Highway and Transportation Officials (AASHTO) in 2010 as a means to quantitatively estimate 

crash frequency and/or severity at a given location.  The manual contains four parts.  The analysis 

presented here will utilize Part C – Predictive Method. 

Each proposed modification’s expected crash frequency was compared to the existing crash frequency. 

The expected crash rate is calculated by utilizing crash modification factors (CMF) that are available on 

the website www.cmfclearinghouse.org. According to the Clearinghouse, a CMF is a multiplicative factor 

used to compute the expected number of crashes after implementing a given countermeasure at a 

specific site. CMFs that are less than 1.0 represent a crash decrease and a crash increase if larger than 

1.0. If an alternative has more than one countermeasure being applied, then several CMFs may be 

multiplied together to obtain an effective CMF. CMFs can be combined as long as each CMF is applicable 

to the same criteria, e.g., crash severity and crash type. Additionally, CMFs are developed from an 

existing location with certain characteristics (i.e. signalized/stop-controlled, rural/urban, AADT, etc) so 

the conditions that the CMF is being applied to should be representative of the study characteristics. 

Each modification’s countermeasure(s) were assigned a CMF and applied to the correct locations along 

the corridor. 

A CMF was only utilized if the star quality rating was three or above on the CMF Clearinghouse website.  

The star quality rating indicates the quality or confidence in the results of the study producing the CMF. 

While the reviewers applied an objective set of criteria, the star quality rating still results in an exercise 

in judgment and a degree of subjectivity. The star rating is based on a scale (one to five), where a five 

indicates the highest or most reliable rating.  In some instances, the CMF clearinghouse doesn’t contain 

a countermeasure for a treatment/modification. In these instances, either a literature review or traffic 

engineering judgement was applied.  

The proposed modifications that were examined include: 

 Replace direct left-turn with right-turn/U-turn 

 Installation of traffic signal 

 Replace permissive-left-turn with a protected-left-turn 

The replacement of the direct left movements at the intersections of Hilton/Victors Way and 

Mall/Wolverine with right-turns/U-turns is expected to reduce all crashes by 20 percent. In addition, 

installing traffic signals at these two intersections will further reduce high severity crashes. Installing a 

traffic signal is expected to reduce angle crashes by 66 percent. These two improvements will 

significantly reduce the number of high severity angle crash and side-swipe same crashes due to the 

unsignalized and unprotected left-turn maneuver vehicles perform today. During the five-year analysis 

period, a total of 128 crashes could be attributed to the unsignalized intersection of Hilton/Victors Way. 

Therefore, a reduction of 43 crashes or an annual reduction of 8.6 crashes per year could be expected 

with 3.4 of the crashes consisting of angle crashes. Similarly, at Mall/Wolverine Drive at total of 27 

http://www.cmfclearinghouse.org/
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crashes could be attributed to this location. Therefore, a reduction of 13 crashes or an annual reduction 

of 2.6 crashes per year could be expected.  

Fully signalizing the I-94 intersections will allow for a protected left-turning movement that currently 

must complete a merging maneuver to enter the traffic stream. This merging maneuver occurs in a short 

distance that often forces vehicles to make sudden stops or make aggressive attempts to merge with 

traffic. State Street between the I-94 intersections had a total of 8 angle and 16 sideswipe-same crashes 

over the five-year study period. Replacing a permissive left-turning movement with a protected 

movement reduces left-turn crashes by 97.9 percent. This CMF was developed using traditional four leg 

intersections where the conflicting traffic stream is traveling in the opposite direction of left turning 

vehicles. The existing left turning I-94 ramp traffic doesn’t conflict with the opposite traffic stream as it 

doesn’t exist. Although, these vehicles must merge uncontrolled with the traffic stream to their right. 

The type of crashes that would occur during this left-turn maneuver are angle and sideswipe-same 

crashes, therefore, the CMF of 2.1 percent was assumed applicable. This improvement at the each of 

the I-94 intersections would result in a reduction of 23 crashes over five years or an annual crash 

reduction of 4.6, virtually eliminating left-turn collisions at these locations.  Table 11 summarizes these 

results. 

Table 11: Reduced Crashes  

Intersection Applicable 
Crashes 

CMF 
1 

CMF 
2 

Annual Crash Reduction 

Mall/Wolverine 27 .8% .33% 2.6 

Hilton/Victors 
Way 

128 .8% .33% 8.6 

Segment     

Between I-94 
Ramps 

24 .021% N/A 4.6 
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Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy. 60' Degs.
Video VCU: SCU 24L

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
State&Oakbrook
Site Code: TMC 1
Start Date: 10/07/2014
Page No: 1

Turning Movement Data

Start Time

S. State Street Westbound St. S. State Street

Southbound Westbound Northbound

Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total

7:00 AM 69 5 0 74 8 1 1 9 5 169 0 174 257

7:15 AM 61 7 0 68 6 0 0 6 13 209 0 222 296

7:30 AM 90 18 1 108 10 0 1 10 15 243 0 258 376

7:45 AM 119 33 1 152 10 0 0 10 12 225 2 237 399

Hourly Total 339 63 2 402 34 1 2 35 45 846 2 891 1328

8:00 AM 104 29 2 133 9 3 3 12 25 199 1 224 369

8:15 AM 114 33 1 147 7 0 0 7 21 223 0 244 398

8:30 AM 118 31 1 149 17 2 0 19 13 226 0 239 407

8:45 AM 134 38 1 172 19 2 0 21 17 183 0 200 393

Hourly Total 470 131 5 601 52 7 3 59 76 831 1 907 1567

9:00 AM 0 0 0 0 0 0 0 0 0 3 0 3 3

*** BREAK *** - - - - - - - - - - - - -

Hourly Total 0 0 0 0 0 0 0 0 0 3 0 3 3

11:00 AM 119 12 3 131 18 6 0 24 5 152 0 157 312

11:15 AM 133 18 0 151 16 8 2 24 6 163 1 169 344

11:30 AM 135 20 0 155 16 10 0 26 8 153 0 161 342

11:45 AM 160 23 1 183 27 8 3 35 12 168 0 180 398

Hourly Total 547 73 4 620 77 32 5 109 31 636 1 667 1396

12:00 PM 159 19 0 178 25 20 4 45 11 168 0 179 402

12:15 PM 147 18 0 165 13 19 0 32 6 160 0 166 363

12:30 PM 161 19 0 180 21 10 0 31 14 190 0 204 415

12:45 PM 166 23 0 189 20 17 1 37 8 161 0 169 395

Hourly Total 633 79 0 712 79 66 5 145 39 679 0 718 1575

1:00 PM 1 0 0 1 0 0 0 0 0 0 0 0 1

*** BREAK *** - - - - - - - - - - - - -

Hourly Total 1 0 0 1 0 0 0 0 0 0 0 0 1

4:00 PM 212 5 1 217 19 17 1 36 5 150 0 155 408

4:15 PM 230 9 0 239 22 16 0 38 8 146 0 154 431

4:30 PM 213 13 1 226 37 21 0 58 6 137 0 143 427

4:45 PM 206 15 0 221 16 25 1 41 5 153 0 158 420

Hourly Total 861 42 2 903 94 79 2 173 24 586 0 610 1686

5:00 PM 238 19 0 257 34 28 1 62 6 154 1 160 479

5:15 PM 190 35 2 225 28 13 0 41 8 174 0 182 448

5:30 PM 218 19 0 237 22 10 4 32 5 165 2 170 439

5:45 PM 223 16 2 239 13 8 1 21 5 166 0 171 431

Hourly Total 869 89 4 958 97 59 6 156 24 659 3 683 1797

6:00 PM 1 0 0 1 0 0 0 0 0 0 0 0 1

Grand Total 3721 477 17 4198 433 244 23 677 239 4240 7 4479 9354

Approach % 88.6 11.4 - - 64.0 36.0 - - 5.3 94.7 - - -

Total % 39.8 5.1 - 44.9 4.6 2.6 - 7.2 2.6 45.3 - 47.9 -

Lights 3592 469 - 4061 388 238 - 626 234 4119 - 4353 9040

% Lights 96.5 98.3 - 96.7 89.6 97.5 - 92.5 97.9 97.1 - 97.2 96.6

Buses 48 2 - 50 28 1 - 29 0 16 - 16 95

% Buses 1.3 0.4 - 1.2 6.5 0.4 - 4.3 0.0 0.4 - 0.4 1.0

Single-Unit Trucks 69 4 - 73 8 4 - 12 3 88 - 91 176

% Single-Unit Trucks 1.9 0.8 - 1.7 1.8 1.6 - 1.8 1.3 2.1 - 2.0 1.9

Articulated Trucks 7 1 - 8 0 1 - 1 1 9 - 10 19

% Articulated Trucks 0.2 0.2 - 0.2 0.0 0.4 - 0.1 0.4 0.2 - 0.2 0.2

Bicycles on Road 5 1 - 6 9 0 - 9 1 8 - 9 24

% Bicycles on Road 0.1 0.2 - 0.1 2.1 0.0 - 1.3 0.4 0.2 - 0.2 0.3

Bicycles on Crosswalk - - 1 - - - 2 - - - 0 - -

% Bicycles on
Crosswalk - - 5.9 - - - 8.7 - - - 0.0 - -

Pedestrians - - 16 - - - 21 - - - 7 - -

% Pedestrians - - 94.1 - - - 91.3 - - - 100.0 - -



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy. 60' Degs.
Video VCU: SCU 24L

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
State&Oakbrook
Site Code: TMC 1
Start Date: 10/07/2014
Page No: 2

10/07/2014 7:00 AM
Ending At
10/07/2014 6:15 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

S. State Street [N]

Out In Total

4507 4061 8568

44 50 94

96 73 169

9 8 17

17 6 23

4673 4198 8871

3592 469 0

48 2 0

69 4 0

7 1 0

5 1 17

3721 477 17
T L P

716 2 2 7 2 703

O
ut

677 9 1 12 29

626

In

1393
11 3 19 31

1329

Total

W
estbound S

t. [E
]

R 433 9 0 8 28
388

L 244 0 1 4 1 238

P 23 23 0 0 0 0

3830 4353 8183

49 16 65

73 91 164

8 10 18

5 9 14

3965 4479 8444
Out In Total

S. State Street [S]

T R P

4119 234 0

16 0 0

88 3 0

9 1 0

8 1 7

4240 239 7
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Turning Movement Data Plot



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy. 60' Degs.
Video VCU: SCU 24L

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
State&Oakbrook
Site Code: TMC 1
Start Date: 10/07/2014
Page No: 3

Turning Movement Peak Hour Data (7:45 AM)

Start Time

S. State Street Westbound St. S. State Street

Southbound Westbound Northbound

Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total

7:45 AM 119 33 1 152 10 0 0 10 12 225 2 237 399

8:00 AM 104 29 2 133 9 3 3 12 25 199 1 224 369

8:15 AM 114 33 1 147 7 0 0 7 21 223 0 244 398

8:30 AM 118 31 1 149 17 2 0 19 13 226 0 239 407

Total 455 126 5 581 43 5 3 48 71 873 3 944 1573

Approach % 78.3 21.7 - - 89.6 10.4 - - 7.5 92.5 - - -

Total % 28.9 8.0 - 36.9 2.7 0.3 - 3.1 4.5 55.5 - 60.0 -

PHF 0.956 0.955 - 0.956 0.632 0.417 - 0.632 0.710 0.966 - 0.967 0.966

Lights 437 123 - 560 34 5 - 39 71 852 - 923 1522

% Lights 96.0 97.6 - 96.4 79.1 100.0 - 81.3 100.0 97.6 - 97.8 96.8

Buses 13 0 - 13 7 0 - 7 0 3 - 3 23

% Buses 2.9 0.0 - 2.2 16.3 0.0 - 14.6 0.0 0.3 - 0.3 1.5

Single-Unit Trucks 3 2 - 5 2 0 - 2 0 15 - 15 22

% Single-Unit Trucks 0.7 1.6 - 0.9 4.7 0.0 - 4.2 0.0 1.7 - 1.6 1.4

Articulated Trucks 0 0 - 0 0 0 - 0 0 2 - 2 2

% Articulated Trucks 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0 0.2 - 0.2 0.1

Bicycles on Road 2 1 - 3 0 0 - 0 0 1 - 1 4

% Bicycles on Road 0.4 0.8 - 0.5 0.0 0.0 - 0.0 0.0 0.1 - 0.1 0.3

Bicycles on Crosswalk - - 1 - - - 1 - - - 0 - -

% Bicycles on
Crosswalk - - 20.0 - - - 33.3 - - - 0.0 - -

Pedestrians - - 4 - - - 2 - - - 3 - -

% Pedestrians - - 80.0 - - - 66.7 - - - 100.0 - -



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy. 60' Degs.
Video VCU: SCU 24L

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
State&Oakbrook
Site Code: TMC 1
Start Date: 10/07/2014
Page No: 4

Peak Hour Data

10/07/2014 7:45 AM
Ending At
10/07/2014 8:45 AM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

S. State Street [N]

Out In Total

886 560 1446

10 13 23

17 5 22

2 0 2

1 3 4

916 581 1497

437 123 0

13 0 0

3 2 0

0 0 0

2 1 5

455 126 5
T L P

197 1 0 2 0 194

O
ut

48 0 0 2 7 39 In

245 1 0 4 7 233

Total

W
estbound S

t. [E
]

R 43 0 0 2 7 34

L 5 0 0 0 0 5

P 3 3 0 0 0 0

442 923 1365

13 3 16

3 15 18

0 2 2

2 1 3

460 944 1404
Out In Total

S. State Street [S]

T R P

852 71 0

3 0 0

15 0 0

2 0 0

1 0 3

873 71 3
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In 0 0 0 0 0 0
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ut 0 0 0 0 0 0

Turning Movement Peak Hour Data Plot (7:45 AM)



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy. 60' Degs.
Video VCU: SCU 24L

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
State&Oakbrook
Site Code: TMC 1
Start Date: 10/07/2014
Page No: 5

Turning Movement Peak Hour Data (11:00 AM)

Start Time

S. State Street Westbound St. S. State Street

Southbound Westbound Northbound

Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total

11:00 AM 119 12 3 131 18 6 0 24 5 152 0 157 312

11:15 AM 133 18 0 151 16 8 2 24 6 163 1 169 344

11:30 AM 135 20 0 155 16 10 0 26 8 153 0 161 342

11:45 AM 160 23 1 183 27 8 3 35 12 168 0 180 398

Total 547 73 4 620 77 32 5 109 31 636 1 667 1396

Approach % 88.2 11.8 - - 70.6 29.4 - - 4.6 95.4 - - -

Total % 39.2 5.2 - 44.4 5.5 2.3 - 7.8 2.2 45.6 - 47.8 -

PHF 0.855 0.793 - 0.847 0.713 0.800 - 0.779 0.646 0.946 - 0.926 0.877

Lights 517 72 - 589 68 30 - 98 27 612 - 639 1326

% Lights 94.5 98.6 - 95.0 88.3 93.8 - 89.9 87.1 96.2 - 95.8 95.0

Buses 10 1 - 11 6 0 - 6 0 1 - 1 18

% Buses 1.8 1.4 - 1.8 7.8 0.0 - 5.5 0.0 0.2 - 0.1 1.3

Single-Unit Trucks 19 0 - 19 3 2 - 5 3 20 - 23 47

% Single-Unit Trucks 3.5 0.0 - 3.1 3.9 6.3 - 4.6 9.7 3.1 - 3.4 3.4

Articulated Trucks 1 0 - 1 0 0 - 0 1 2 - 3 4

% Articulated Trucks 0.2 0.0 - 0.2 0.0 0.0 - 0.0 3.2 0.3 - 0.4 0.3

Bicycles on Road 0 0 - 0 0 0 - 0 0 1 - 1 1

% Bicycles on Road 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0 0.2 - 0.1 0.1

Bicycles on Crosswalk - - 0 - - - 1 - - - 0 - -

% Bicycles on
Crosswalk - - 0.0 - - - 20.0 - - - 0.0 - -

Pedestrians - - 4 - - - 4 - - - 1 - -

% Pedestrians - - 100.0 - - - 80.0 - - - 100.0 - -



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy. 60' Degs.
Video VCU: SCU 24L

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
State&Oakbrook
Site Code: TMC 1
Start Date: 10/07/2014
Page No: 6

Peak Hour Data

10/07/2014 11:00 AM
Ending At
10/07/2014 12:00 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

S. State Street [N]

Out In Total

680 589 1269

7 11 18

23 19 42

2 1 3

1 0 1

713 620 1333

517 72 0

10 1 0

19 0 0

1 0 0

0 0 4

547 73 4
T L P

104 0 1 3 1 99

O
ut

109 0 0 5 6 98 In

213 0 1 8 7 197

Total

W
estbound S

t. [E
]

R 77 0 0 3 6 68

L 32 0 0 2 0 30

P 5 5 0 0 0 0

547 639 1186

10 1 11

21 23 44

1 3 4

0 1 1

579 667 1246
Out In Total

S. State Street [S]

T R P

612 27 0

1 0 0

20 3 0

2 1 0

1 0 1

636 31 1
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Turning Movement Peak Hour Data Plot (11:00 AM)



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy. 60' Degs.
Video VCU: SCU 24L

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
State&Oakbrook
Site Code: TMC 1
Start Date: 10/07/2014
Page No: 7

Turning Movement Peak Hour Data (12:00 PM)

Start Time

S. State Street Westbound St. S. State Street

Southbound Westbound Northbound

Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total

12:00 PM 159 19 0 178 25 20 4 45 11 168 0 179 402

12:15 PM 147 18 0 165 13 19 0 32 6 160 0 166 363

12:30 PM 161 19 0 180 21 10 0 31 14 190 0 204 415

12:45 PM 166 23 0 189 20 17 1 37 8 161 0 169 395

Total 633 79 0 712 79 66 5 145 39 679 0 718 1575

Approach % 88.9 11.1 - - 54.5 45.5 - - 5.4 94.6 - - -

Total % 40.2 5.0 - 45.2 5.0 4.2 - 9.2 2.5 43.1 - 45.6 -

PHF 0.953 0.859 - 0.942 0.790 0.825 - 0.806 0.696 0.893 - 0.880 0.949

Lights 604 77 - 681 71 63 - 134 38 652 - 690 1505

% Lights 95.4 97.5 - 95.6 89.9 95.5 - 92.4 97.4 96.0 - 96.1 95.6

Buses 7 0 - 7 0 0 - 0 0 0 - 0 7

% Buses 1.1 0.0 - 1.0 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.4

Single-Unit Trucks 18 1 - 19 2 2 - 4 0 22 - 22 45

% Single-Unit Trucks 2.8 1.3 - 2.7 2.5 3.0 - 2.8 0.0 3.2 - 3.1 2.9

Articulated Trucks 3 1 - 4 0 1 - 1 0 3 - 3 8

% Articulated Trucks 0.5 1.3 - 0.6 0.0 1.5 - 0.7 0.0 0.4 - 0.4 0.5

Bicycles on Road 1 0 - 1 6 0 - 6 1 2 - 3 10

% Bicycles on Road 0.2 0.0 - 0.1 7.6 0.0 - 4.1 2.6 0.3 - 0.4 0.6

Bicycles on Crosswalk - - 0 - - - 0 - - - 0 - -

% Bicycles on
Crosswalk - - - - - - 0.0 - - - - - -

Pedestrians - - 0 - - - 5 - - - 0 - -

% Pedestrians - - - - - - 100.0 - - - - - -



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy. 60' Degs.
Video VCU: SCU 24L

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
State&Oakbrook
Site Code: TMC 1
Start Date: 10/07/2014
Page No: 8

Peak Hour Data

10/07/2014 12:00 PM
Ending At
10/07/2014 1:00 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

S. State Street [N]

Out In Total

723 681 1404

0 7 7

24 19 43

3 4 7

8 1 9

758 712 1470

604 77 0

7 0 0

18 1 0

3 1 0

1 0 0

633 79 0
T L P

118 1 1 1 0 115

O
ut

145 6 1 4 0 134

In

263 7 2 5 0 249

Total

W
estbound S

t. [E
]

R 79 6 0 2 0 71

L 66 0 1 2 0 63

P 5 5 0 0 0 0

667 690 1357

7 0 7

20 22 42

4 3 7

1 3 4

699 718 1417
Out In Total

S. State Street [S]

T R P

652 38 0

0 0 0

22 0 0

3 0 0

2 1 0

679 39 0
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Turning Movement Peak Hour Data Plot (12:00 PM)



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy. 60' Degs.
Video VCU: SCU 24L

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
State&Oakbrook
Site Code: TMC 1
Start Date: 10/07/2014
Page No: 9

Turning Movement Peak Hour Data (5:00 PM)

Start Time

S. State Street Westbound St. S. State Street

Southbound Westbound Northbound

Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total

5:00 PM 238 19 0 257 34 28 1 62 6 154 1 160 479

5:15 PM 190 35 2 225 28 13 0 41 8 174 0 182 448

5:30 PM 218 19 0 237 22 10 4 32 5 165 2 170 439

5:45 PM 223 16 2 239 13 8 1 21 5 166 0 171 431

Total 869 89 4 958 97 59 6 156 24 659 3 683 1797

Approach % 90.7 9.3 - - 62.2 37.8 - - 3.5 96.5 - - -

Total % 48.4 5.0 - 53.3 5.4 3.3 - 8.7 1.3 36.7 - 38.0 -

PHF 0.913 0.636 - 0.932 0.713 0.527 - 0.629 0.750 0.947 - 0.938 0.938

Lights 856 89 - 945 91 59 - 150 24 649 - 673 1768

% Lights 98.5 100.0 - 98.6 93.8 100.0 - 96.2 100.0 98.5 - 98.5 98.4

Buses 5 0 - 5 4 0 - 4 0 2 - 2 11

% Buses 0.6 0.0 - 0.5 4.1 0.0 - 2.6 0.0 0.3 - 0.3 0.6

Single-Unit Trucks 8 0 - 8 0 0 - 0 0 6 - 6 14

% Single-Unit Trucks 0.9 0.0 - 0.8 0.0 0.0 - 0.0 0.0 0.9 - 0.9 0.8

Articulated Trucks 0 0 - 0 0 0 - 0 0 0 - 0 0

% Articulated Trucks 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0

Bicycles on Road 0 0 - 0 2 0 - 2 0 2 - 2 4

% Bicycles on Road 0.0 0.0 - 0.0 2.1 0.0 - 1.3 0.0 0.3 - 0.3 0.2

Bicycles on Crosswalk - - 0 - - - 0 - - - 0 - -

% Bicycles on
Crosswalk - - 0.0 - - - 0.0 - - - 0.0 - -

Pedestrians - - 4 - - - 6 - - - 3 - -

% Pedestrians - - 100.0 - - - 100.0 - - - 100.0 - -



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy. 60' Degs.
Video VCU: SCU 24L

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
State&Oakbrook
Site Code: TMC 1
Start Date: 10/07/2014
Page No: 10

Peak Hour Data

10/07/2014 5:00 PM
Ending At
10/07/2014 6:00 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

S. State Street [N]

Out In Total

740 945 1685

6 5 11

6 8 14

0 0 0

4 0 4

756 958 1714

856 89 0

5 0 0

8 0 0

0 0 0

0 0 4

869 89 4
T L P

113 0 0 0 0 113
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ut

156 2 0 0 4 150
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269 2 0 0 4 263
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W
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]

R 97 2 0 0 4 91

L 59 0 0 0 0 59

P 6 6 0 0 0 0

915 673 1588

5 2 7

8 6 14

0 0 0

0 2 2

928 683 1611
Out In Total
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Turning Movement Peak Hour Data Plot (5:00 PM)



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy. 60' Degs.
Video VCU: SCU 24L

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
State&Oakbrook
Site Code: TMC 1
Start Date: 10/07/2014
Page No: 11



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy 60's Degs.
Video VCU: SCU 1US &
34O

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
StateSt&Eisenhower
Site Code: TMC 2
Start Date: 10/07/2014
Page No: 1

Turning Movement Data

Start Time

S State Street. Eisenhower Pkwy. S. State Street. Eisenhower Pkwy.

Southbound Westbound Northbound Eastbound

Right Thru Left Peds App.
Total Right Thru Left Peds App.

Total Right Thru Left Peds App.
Total Right Thru Left Peds App.

Total
Int.

Total

7:00 AM 17 70 0 2 87 5 36 73 1 114 58 203 0 0 261 32 41 15 0 88 550

7:15 AM 10 66 0 0 76 13 66 77 0 156 76 214 0 0 290 34 70 30 0 134 656

7:30 AM 18 85 0 1 103 19 61 85 1 165 137 269 0 2 406 50 73 27 0 150 824

7:45 AM 22 89 0 0 111 11 85 91 0 187 142 255 0 1 397 50 95 39 0 184 879

Hourly Total 67 310 0 3 377 48 248 326 2 622 413 941 0 3 1354 166 279 111 0 556 2909

8:00 AM 12 90 0 0 102 15 85 119 0 219 126 259 0 0 385 53 101 40 0 194 900

8:15 AM 16 94 0 2 110 18 79 92 0 189 131 281 0 1 412 65 116 40 0 221 932

8:30 AM 19 90 0 2 109 23 110 102 0 235 113 254 0 1 367 74 127 47 0 248 959

8:45 AM 20 112 0 2 132 15 122 110 0 247 111 261 0 1 372 61 115 42 0 218 969

Hourly Total 67 386 0 6 453 71 396 423 0 890 481 1055 0 3 1536 253 459 169 0 881 3760

9:00 AM 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 1 2

*** BREAK *** - - - - - - - - - - - - - - - - - - - - -

Hourly Total 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 1 2

11:00 AM 34 104 0 0 138 11 118 88 0 217 84 134 0 0 218 46 82 35 0 163 736

11:15 AM 51 111 0 1 162 11 125 74 0 210 86 141 0 1 227 57 99 38 0 194 793

11:30 AM 48 121 0 2 169 10 182 119 1 311 96 140 0 3 236 56 111 40 2 207 923

11:45 AM 56 153 0 1 209 13 160 128 0 301 112 160 0 0 272 57 112 42 1 211 993

Hourly Total 189 489 0 4 678 45 585 409 1 1039 378 575 0 4 953 216 404 155 3 775 3445

12:00 PM 59 152 0 2 211 17 215 106 0 338 105 124 0 2 229 60 168 47 0 275 1053

12:15 PM 62 145 0 2 207 10 161 109 1 280 97 157 0 0 254 79 140 60 0 279 1020

12:30 PM 50 148 0 8 198 19 168 90 0 277 117 174 0 0 291 70 143 72 0 285 1051

12:45 PM 56 143 1 1 200 20 156 110 0 286 135 150 0 2 285 79 148 53 1 280 1051

Hourly Total 227 588 1 13 816 66 700 415 1 1181 454 605 0 4 1059 288 599 232 1 1119 4175

1:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

*** BREAK *** - - - - - - - - - - - - - - - - - - - - -

Hourly Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 44 209 0 0 253 14 181 172 1 367 67 108 0 2 175 80 129 25 3 234 1029

4:15 PM 53 191 0 1 244 12 134 183 0 329 101 115 0 0 216 52 112 36 1 200 989

4:30 PM 48 243 0 3 291 9 188 206 1 403 83 132 0 1 215 83 102 26 2 211 1120

4:45 PM 60 218 0 2 278 7 186 220 0 413 104 135 0 1 239 71 126 41 0 238 1168

Hourly Total 205 861 0 6 1066 42 689 781 2 1512 355 490 0 4 845 286 469 128 6 883 4306

5:00 PM 67 197 0 4 264 6 217 204 0 427 87 129 0 4 216 88 144 34 3 266 1173

5:15 PM 58 154 0 1 212 13 227 214 1 454 100 138 0 1 238 69 144 29 0 242 1146

5:30 PM 61 237 0 2 298 15 198 201 2 414 100 137 0 2 237 66 124 28 1 218 1167

5:45 PM 57 201 0 0 258 9 124 148 1 281 103 154 0 0 257 57 123 29 0 209 1005

Hourly Total 243 789 0 7 1032 43 766 767 4 1576 390 558 0 7 948 280 535 120 4 935 4491

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1

Grand Total 998 3423 1 39 4422 316 3384 3121 10 6821 2471 4225 0 25 6696 1489 2746 915 14 5150 23089

Approach % 22.6 77.4 0.0 - - 4.6 49.6 45.8 - - 36.9 63.1 0.0 - - 28.9 53.3 17.8 - - -

Total % 4.3 14.8 0.0 - 19.2 1.4 14.7 13.5 - 29.5 10.7 18.3 0.0 - 29.0 6.4 11.9 4.0 - 22.3 -

Lights 976 3308 1 - 4285 308 3315 3054 - 6677 2410 4129 0 - 6539 1471 2652 892 - 5015 22516

% Lights 97.8 96.6 100.0 - 96.9 97.5 98.0 97.9 - 97.9 97.5 97.7 - - 97.7 98.8 96.6 97.5 - 97.4 97.5

Buses 5 45 0 - 50 2 42 16 - 60 15 15 0 - 30 1 65 2 - 68 208

% Buses 0.5 1.3 0.0 - 1.1 0.6 1.2 0.5 - 0.9 0.6 0.4 - - 0.4 0.1 2.4 0.2 - 1.3 0.9

Single-Unit
Trucks 16 59 0 - 75 6 23 26 - 55 34 67 0 - 101 13 27 21 - 61 292

% Single-Unit
Trucks 1.6 1.7 0.0 - 1.7 1.9 0.7 0.8 - 0.8 1.4 1.6 - - 1.5 0.9 1.0 2.3 - 1.2 1.3

Articulated
Trucks 1 8 0 - 9 0 4 25 - 29 12 12 0 - 24 3 1 0 - 4 66

% Articulated
Trucks 0.1 0.2 0.0 - 0.2 0.0 0.1 0.8 - 0.4 0.5 0.3 - - 0.4 0.2 0.0 0.0 - 0.1 0.3

Bicycles on
Road 0 3 0 - 3 0 0 0 - 0 0 2 0 - 2 1 1 0 - 2 7

% Bicycles on
Road 0.0 0.1 0.0 - 0.1 0.0 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.1 0.0 0.0 - 0.0 0.0

Bicycles on
Crosswalk - - - 4 - - - - 2 - - - - 8 - - - - 1 - -

% Bicycles on
Crosswalk - - - 10.3 - - - - 20.0 - - - - 32.0 - - - - 7.1 - -

Pedestrians - - - 35 - - - - 8 - - - - 17 - - - - 13 - -

% Pedestrians - - - 89.7 - - - - 80.0 - - - - 68.0 - - - - 92.9 - -



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy 60's Degs.
Video VCU: SCU 1US &
34O

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
StateSt&Eisenhower
Site Code: TMC 2
Start Date: 10/07/2014
Page No: 2

10/07/2014 7:00 AM
Ending At
10/07/2014 6:15 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

S State Street. [N]

Out In Total

5329 4285 9614

19 50 69

94 75 169

12 9 21

2 3 5

5456 4422 9878

976 3308 1 0

5 45 0 0

16 59 0 0

1 8 0 0

0 3 0 39

998 3423 1 39
R T L P
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L
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P 10 10 0 0 0 0

7833 6539 14372
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4 2 6
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Out In Total
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Turning Movement Data Plot



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy 60's Degs.
Video VCU: SCU 1US &
34O

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
StateSt&Eisenhower
Site Code: TMC 2
Start Date: 10/07/2014
Page No: 3

Turning Movement Peak Hour Data (8:00 AM)

Start Time

S State Street. Eisenhower Pkwy. S. State Street. Eisenhower Pkwy.

Southbound Westbound Northbound Eastbound

Right Thru Left Peds App.
Total Right Thru Left Peds App.

Total Right Thru Left Peds App.
Total Right Thru Left Peds App.

Total
Int.

Total

8:00 AM 12 90 0 0 102 15 85 119 0 219 126 259 0 0 385 53 101 40 0 194 900

8:15 AM 16 94 0 2 110 18 79 92 0 189 131 281 0 1 412 65 116 40 0 221 932

8:30 AM 19 90 0 2 109 23 110 102 0 235 113 254 0 1 367 74 127 47 0 248 959

8:45 AM 20 112 0 2 132 15 122 110 0 247 111 261 0 1 372 61 115 42 0 218 969

Total 67 386 0 6 453 71 396 423 0 890 481 1055 0 3 1536 253 459 169 0 881 3760

Approach % 14.8 85.2 0.0 - - 8.0 44.5 47.5 - - 31.3 68.7 0.0 - - 28.7 52.1 19.2 - - -

Total % 1.8 10.3 0.0 - 12.0 1.9 10.5 11.3 - 23.7 12.8 28.1 0.0 - 40.9 6.7 12.2 4.5 - 23.4 -

PHF 0.838 0.862 0.000 - 0.858 0.772 0.811 0.889 - 0.901 0.918 0.939 0.000 - 0.932 0.855 0.904 0.899 - 0.888 0.970

Lights 64 371 0 - 435 70 385 412 - 867 470 1030 0 - 1500 253 435 166 - 854 3656

% Lights 95.5 96.1 - - 96.0 98.6 97.2 97.4 - 97.4 97.7 97.6 - - 97.7 100.0 94.8 98.2 - 96.9 97.2

Buses 2 8 0 - 10 0 8 1 - 9 0 4 0 - 4 0 19 1 - 20 43

% Buses 3.0 2.1 - - 2.2 0.0 2.0 0.2 - 1.0 0.0 0.4 - - 0.3 0.0 4.1 0.6 - 2.3 1.1

Single-Unit
Trucks 1 6 0 - 7 1 2 3 - 6 9 18 0 - 27 0 4 2 - 6 46

% Single-Unit
Trucks 1.5 1.6 - - 1.5 1.4 0.5 0.7 - 0.7 1.9 1.7 - - 1.8 0.0 0.9 1.2 - 0.7 1.2

Articulated
Trucks 0 0 0 - 0 0 1 7 - 8 2 3 0 - 5 0 0 0 - 0 13

% Articulated
Trucks 0.0 0.0 - - 0.0 0.0 0.3 1.7 - 0.9 0.4 0.3 - - 0.3 0.0 0.0 0.0 - 0.0 0.3

Bicycles on
Road 0 1 0 - 1 0 0 0 - 0 0 0 0 - 0 0 1 0 - 1 2

% Bicycles on
Road 0.0 0.3 - - 0.2 0.0 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0 0.2 0.0 - 0.1 0.1

Bicycles on
Crosswalk - - - 1 - - - - 0 - - - - 2 - - - - 0 - -

% Bicycles on
Crosswalk - - - 16.7 - - - - - - - - - 66.7 - - - - - - -

Pedestrians - - - 5 - - - - 0 - - - - 1 - - - - 0 - -

% Pedestrians - - - 83.3 - - - - - - - - - 33.3 - - - - - - -



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy 60's Degs.
Video VCU: SCU 1US &
34O

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
StateSt&Eisenhower
Site Code: TMC 2
Start Date: 10/07/2014
Page No: 4

Peak Hour Data

10/07/2014 8:00 AM
Ending At
10/07/2014 9:00 AM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

S State Street. [N]

Out In Total

1266 435 1701

5 10 15

21 7 28

3 0 3

0 1 1

1295 453 1748

64 371 0 0

2 8 0 0

1 6 0 0

0 0 0 0

0 1 0 6

67 386 0 6
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Total
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L 423 0 7 3 1 412

P 0 0 0 0 0 0

1036 1500 2536

9 4 13
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7 5 12

1 0 1

1062 1536 2598
Out In Total
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Turning Movement Peak Hour Data Plot (8:00 AM)



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy 60's Degs.
Video VCU: SCU 1US &
34O

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
StateSt&Eisenhower
Site Code: TMC 2
Start Date: 10/07/2014
Page No: 5

Turning Movement Peak Hour Data (11:00 AM)

Start Time

S State Street. Eisenhower Pkwy. S. State Street. Eisenhower Pkwy.

Southbound Westbound Northbound Eastbound

Right Thru Left Peds App.
Total Right Thru Left Peds App.

Total Right Thru Left Peds App.
Total Right Thru Left Peds App.

Total
Int.

Total

11:00 AM 34 104 0 0 138 11 118 88 0 217 84 134 0 0 218 46 82 35 0 163 736

11:15 AM 51 111 0 1 162 11 125 74 0 210 86 141 0 1 227 57 99 38 0 194 793

11:30 AM 48 121 0 2 169 10 182 119 1 311 96 140 0 3 236 56 111 40 2 207 923

11:45 AM 56 153 0 1 209 13 160 128 0 301 112 160 0 0 272 57 112 42 1 211 993

Total 189 489 0 4 678 45 585 409 1 1039 378 575 0 4 953 216 404 155 3 775 3445

Approach % 27.9 72.1 0.0 - - 4.3 56.3 39.4 - - 39.7 60.3 0.0 - - 27.9 52.1 20.0 - - -

Total % 5.5 14.2 0.0 - 19.7 1.3 17.0 11.9 - 30.2 11.0 16.7 0.0 - 27.7 6.3 11.7 4.5 - 22.5 -

PHF 0.844 0.799 0.000 - 0.811 0.865 0.804 0.799 - 0.835 0.844 0.898 0.000 - 0.876 0.947 0.902 0.923 - 0.918 0.867

Lights 178 460 0 - 638 42 575 395 - 1012 357 554 0 - 911 212 390 147 - 749 3310

% Lights 94.2 94.1 - - 94.1 93.3 98.3 96.6 - 97.4 94.4 96.3 - - 95.6 98.1 96.5 94.8 - 96.6 96.1

Buses 1 10 0 - 11 0 5 6 - 11 3 0 0 - 3 0 7 0 - 7 32

% Buses 0.5 2.0 - - 1.6 0.0 0.9 1.5 - 1.1 0.8 0.0 - - 0.3 0.0 1.7 0.0 - 0.9 0.9

Single-Unit
Trucks 10 17 0 - 27 3 5 7 - 15 12 17 0 - 29 2 6 8 - 16 87

% Single-Unit
Trucks 5.3 3.5 - - 4.0 6.7 0.9 1.7 - 1.4 3.2 3.0 - - 3.0 0.9 1.5 5.2 - 2.1 2.5

Articulated
Trucks 0 2 0 - 2 0 0 1 - 1 6 4 0 - 10 2 1 0 - 3 16

% Articulated
Trucks 0.0 0.4 - - 0.3 0.0 0.0 0.2 - 0.1 1.6 0.7 - - 1.0 0.9 0.2 0.0 - 0.4 0.5

Bicycles on
Road 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Bicycles on
Road 0.0 0.0 - - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - 0.0 0.0

Bicycles on
Crosswalk - - - 1 - - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk - - - 25.0 - - - - 0.0 - - - - 0.0 - - - - 0.0 - -

Pedestrians - - - 3 - - - - 1 - - - - 4 - - - - 3 - -

% Pedestrians - - - 75.0 - - - - 100.0 - - - - 100.0 - - - - 100.0 - -



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy 60's Degs.
Video VCU: SCU 1US &
34O

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
StateSt&Eisenhower
Site Code: TMC 2
Start Date: 10/07/2014
Page No: 6

Peak Hour Data

10/07/2014 11:00 AM
Ending At
10/07/2014 12:00 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

S State Street. [N]

Out In Total

743 638 1381

0 11 11

28 27 55

4 2 6

0 0 0

775 678 1453

178 460 0 0

1 10 0 0

10 17 0 0

0 2 0 0

0 0 0 4

189 489 0 4
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Total

E
isenhow

er P
kw

y. [E
]

R 45 0 0 3 0 42
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L 409 0 1 7 6 395

P 1 1 0 0 0 0

1067 911 1978

16 3 19

26 29 55
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0 0 0

1114 953 2067
Out In Total
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Turning Movement Peak Hour Data Plot (11:00 AM)



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy 60's Degs.
Video VCU: SCU 1US &
34O

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
StateSt&Eisenhower
Site Code: TMC 2
Start Date: 10/07/2014
Page No: 7

Turning Movement Peak Hour Data (12:00 PM)

Start Time

S State Street. Eisenhower Pkwy. S. State Street. Eisenhower Pkwy.

Southbound Westbound Northbound Eastbound

Right Thru Left Peds App.
Total Right Thru Left Peds App.

Total Right Thru Left Peds App.
Total Right Thru Left Peds App.

Total
Int.

Total

12:00 PM 59 152 0 2 211 17 215 106 0 338 105 124 0 2 229 60 168 47 0 275 1053

12:15 PM 62 145 0 2 207 10 161 109 1 280 97 157 0 0 254 79 140 60 0 279 1020

12:30 PM 50 148 0 8 198 19 168 90 0 277 117 174 0 0 291 70 143 72 0 285 1051

12:45 PM 56 143 1 1 200 20 156 110 0 286 135 150 0 2 285 79 148 53 1 280 1051

Total 227 588 1 13 816 66 700 415 1 1181 454 605 0 4 1059 288 599 232 1 1119 4175

Approach % 27.8 72.1 0.1 - - 5.6 59.3 35.1 - - 42.9 57.1 0.0 - - 25.7 53.5 20.7 - - -

Total % 5.4 14.1 0.0 - 19.5 1.6 16.8 9.9 - 28.3 10.9 14.5 0.0 - 25.4 6.9 14.3 5.6 - 26.8 -

PHF 0.915 0.967 0.250 - 0.967 0.825 0.814 0.943 - 0.874 0.841 0.869 0.000 - 0.910 0.911 0.891 0.806 - 0.982 0.991

Lights 222 561 1 - 784 63 685 397 - 1145 443 586 0 - 1029 282 584 226 - 1092 4050

% Lights 97.8 95.4 100.0 - 96.1 95.5 97.9 95.7 - 97.0 97.6 96.9 - - 97.2 97.9 97.5 97.4 - 97.6 97.0

Buses 1 7 0 - 8 2 7 2 - 11 4 0 0 - 4 1 7 1 - 9 32

% Buses 0.4 1.2 0.0 - 1.0 3.0 1.0 0.5 - 0.9 0.9 0.0 - - 0.4 0.3 1.2 0.4 - 0.8 0.8

Single-Unit
Trucks 3 16 0 - 19 1 8 5 - 14 4 16 0 - 20 4 8 5 - 17 70

% Single-Unit
Trucks 1.3 2.7 0.0 - 2.3 1.5 1.1 1.2 - 1.2 0.9 2.6 - - 1.9 1.4 1.3 2.2 - 1.5 1.7

Articulated
Trucks 1 3 0 - 4 0 0 11 - 11 3 3 0 - 6 1 0 0 - 1 22

% Articulated
Trucks 0.4 0.5 0.0 - 0.5 0.0 0.0 2.7 - 0.9 0.7 0.5 - - 0.6 0.3 0.0 0.0 - 0.1 0.5

Bicycles on
Road 0 1 0 - 1 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 1

% Bicycles on
Road 0.0 0.2 0.0 - 0.1 0.0 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - 0.0 0.0

Bicycles on
Crosswalk - - - 0 - - - - 0 - - - - 1 - - - - 0 - -

% Bicycles on
Crosswalk - - - 0.0 - - - - 0.0 - - - - 25.0 - - - - 0.0 - -

Pedestrians - - - 13 - - - - 1 - - - - 3 - - - - 1 - -

% Pedestrians - - - 100.0 - - - - 100.0 - - - - 75.0 - - - - 100.0 - -



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy 60's Degs.
Video VCU: SCU 1US &
34O

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
StateSt&Eisenhower
Site Code: TMC 2
Start Date: 10/07/2014
Page No: 8

Peak Hour Data

10/07/2014 12:00 PM
Ending At
10/07/2014 1:00 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

S State Street. [N]

Out In Total
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Turning Movement Peak Hour Data Plot (12:00 PM)



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy 60's Degs.
Video VCU: SCU 1US &
34O

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name:
StateSt&Eisenhower
Site Code: TMC 2
Start Date: 10/07/2014
Page No: 9

Turning Movement Peak Hour Data (4:45 PM)

Start Time

S State Street. Eisenhower Pkwy. S. State Street. Eisenhower Pkwy.

Southbound Westbound Northbound Eastbound

Right Thru Left Peds App.
Total Right Thru Left Peds App.

Total Right Thru Left Peds App.
Total Right Thru Left Peds App.

Total
Int.

Total

4:45 PM 60 218 0 2 278 7 186 220 0 413 104 135 0 1 239 71 126 41 0 238 1168

5:00 PM 67 197 0 4 264 6 217 204 0 427 87 129 0 4 216 88 144 34 3 266 1173

5:15 PM 58 154 0 1 212 13 227 214 1 454 100 138 0 1 238 69 144 29 0 242 1146

5:30 PM 61 237 0 2 298 15 198 201 2 414 100 137 0 2 237 66 124 28 1 218 1167

Total 246 806 0 9 1052 41 828 839 3 1708 391 539 0 8 930 294 538 132 4 964 4654

Approach % 23.4 76.6 0.0 - - 2.4 48.5 49.1 - - 42.0 58.0 0.0 - - 30.5 55.8 13.7 - - -

Total % 5.3 17.3 0.0 - 22.6 0.9 17.8 18.0 - 36.7 8.4 11.6 0.0 - 20.0 6.3 11.6 2.8 - 20.7 -

PHF 0.918 0.850 0.000 - 0.883 0.683 0.912 0.953 - 0.941 0.940 0.976 0.000 - 0.973 0.835 0.934 0.805 - 0.906 0.992

Lights 245 795 0 - 1040 41 821 833 - 1695 386 533 0 - 919 287 525 129 - 941 4595

% Lights 99.6 98.6 - - 98.9 100.0 99.2 99.3 - 99.2 98.7 98.9 - - 98.8 97.6 97.6 97.7 - 97.6 98.7

Buses 0 4 0 - 4 0 5 1 - 6 0 0 0 - 0 0 9 0 - 9 19

% Buses 0.0 0.5 - - 0.4 0.0 0.6 0.1 - 0.4 0.0 0.0 - - 0.0 0.0 1.7 0.0 - 0.9 0.4

Single-Unit
Trucks 1 7 0 - 8 0 2 4 - 6 5 5 0 - 10 7 4 3 - 14 38

% Single-Unit
Trucks 0.4 0.9 - - 0.8 0.0 0.2 0.5 - 0.4 1.3 0.9 - - 1.1 2.4 0.7 2.3 - 1.5 0.8

Articulated
Trucks 0 0 0 - 0 0 0 1 - 1 0 0 0 - 0 0 0 0 - 0 1

% Articulated
Trucks 0.0 0.0 - - 0.0 0.0 0.0 0.1 - 0.1 0.0 0.0 - - 0.0 0.0 0.0 0.0 - 0.0 0.0

Bicycles on
Road 0 0 0 - 0 0 0 0 - 0 0 1 0 - 1 0 0 0 - 0 1

% Bicycles on
Road 0.0 0.0 - - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.2 - - 0.1 0.0 0.0 0.0 - 0.0 0.0

Bicycles on
Crosswalk - - - 1 - - - - 0 - - - - 4 - - - - 1 - -

% Bicycles on
Crosswalk - - - 11.1 - - - - 0.0 - - - - 50.0 - - - - 25.0 - -

Pedestrians - - - 8 - - - - 3 - - - - 4 - - - - 3 - -

% Pedestrians - - - 88.9 - - - - 100.0 - - - - 50.0 - - - - 75.0 - -



 

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy 60's Degs.
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Peak Hour Data

10/07/2014 4:45 PM
Ending At
10/07/2014 5:45 PM
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Single-Unit Trucks
Articulated Trucks
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S State Street. [N]

Out In Total
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Turning Movement Peak Hour Data Plot (4:45 PM)



 

Comments: 6 hour intersection turning movement count conducted during typical weekday (Tuesday-Thursday) 7:00-9:00 AM

morning, 11:00 AM – 1:00 PM mid-day & 4:00-6:00 PM afternoon peak hours while school was in session. TMC was

performed with Miovision video VCU recording cameras for City of Ann Arbor S. State Street Corridor Transportation Study

(Oakbrook Drive to Ellsworth Road) 1.13 Miles. Traffic study performed for Parson Brinkerhoff Inc. 

Signalized intersection with pedestrian signals all quadrants & push buttons for south & north legs. Video VCU cameras were

located at NW & SE quadrant. EB had dual left turns. Bike lane exist for S. State Street. 

Classification Summary Details & Percentages: Seven (7) Groupings:

1)	Lights Includes: FHWA Classes 1-3 (Motorcycles, Cars, Light Goods Vehicles)

2)	Buses Includes: FHWA Class 4 (School Buses & Regional Transportation Metro Buses)

3)	Single-Unit Trucks Includes: FHWA Classes 5-7 (2-4 Axle SU Medium Trucks)

4)	Articulated Trucks Includes: FHWA Classes 8-12 (Heavy Trucks W/Single & Multi Unit Trailers)

5)	Bicycles On Road Includes: All bicycles on the roadway

6)	Bicycles On Crosswalk  Includes: All bicycles using sidewalk

7)	Pedestrians Includes: All pedestrians using crosswalk

Project: City of Ann Arbor
Corridor: S. State Street
Weather: Pt. Cldy 60's Degs.
Video VCU: SCU 1US &
34O

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407
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Count Name:
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Project: City of Ann Arbor
Corridor: S. State Street
Weather: Clear, 60' Degs.
Video VCU: SCU 3EP

Traffic Data Collection
7504 Sawgrass Drive
www.tdccounts.com

Washington, Michigan, United States  48094
Ph. (586) 786-5407

Reliable Traffic Data

Count Name: StateSt&Mall
Dr
Site Code: TMC 3
Start Date: 10/09/2014
Page No: 1

Turning Movement Data

Start Time

S. State Street S. State Street Mall Drive

Southbound Northbound Eastbound

Right Thru U-Turn Peds App. Total Thru Peds App. Total Right Left U-Turn Peds App. Total Int. Total

7:00 AM 2 135 0 0 137 252 0 252 1 1 0 0 2 391

7:15 AM 3 163 0 0 166 309 0 309 1 0 0 1 1 476

7:30 AM 6 201 0 0 207 406 0 406 0 1 0 0 1 614

7:45 AM 4 273 1 0 278 394 0 394 0 0 0 1 0 672

Hourly Total 15 772 1 0 788 1361 0 1361 2 2 0 2 4 2153

8:00 AM 6 246 0 0 252 369 0 369 0 1 0 1 1 622

8:15 AM 6 258 0 0 264 390 0 390 2 1 0 0 3 657

8:30 AM 5 253 0 2 258 408 3 408 2 0 0 2 2 668

8:45 AM 8 275 0 0 283 375 0 375 1 1 0 0 2 660

Hourly Total 25 1032 0 2 1057 1542 3 1542 5 3 0 3 8 2607

*** BREAK *** - - - - - - - - - - - - - -

11:00 AM 5 234 0 0 239 219 0 219 2 1 0 0 3 461

11:15 AM 9 245 0 0 254 203 0 203 1 3 0 0 4 461

11:30 AM 13 278 0 0 291 264 0 264 6 0 0 0 6 561

11:45 AM 10 317 1 0 328 300 0 300 9 1 0 0 10 638

Hourly Total 37 1074 1 0 1112 986 0 986 18 5 0 0 23 2121

12:00 PM 18 314 0 0 332 246 0 246 8 0 0 0 8 586

12:15 PM 19 305 0 0 324 271 0 271 6 2 0 0 8 603

12:30 PM 18 307 0 0 325 268 0 268 8 4 0 0 12 605

12:45 PM 7 328 0 0 335 253 0 253 9 2 0 0 11 599

Hourly Total 62 1254 0 0 1316 1038 0 1038 31 8 0 0 39 2393

1:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0

*** BREAK *** - - - - - - - - - - - - - -

Hourly Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 13 516 0 0 529 198 0 198 11 1 0 1 12 739

4:15 PM 15 476 1 0 492 201 0 201 13 1 0 2 14 707

4:30 PM 20 482 0 0 502 199 0 199 13 1 0 0 14 715

4:45 PM 13 530 0 0 543 239 0 239 10 0 0 0 10 792

Hourly Total 61 2004 1 0 2066 837 0 837 47 3 0 3 50 2953

5:00 PM 21 488 0 0 509 244 0 244 40 2 0 0 42 795

5:15 PM 11 339 1 0 351 244 0 244 18 0 0 1 18 613

5:30 PM 12 445 0 0 457 235 0 235 5 1 0 2 6 698

5:45 PM 11 448 1 0 460 249 0 249 13 3 0 0 16 725

Hourly Total 55 1720 2 0 1777 972 0 972 76 6 0 3 82 2831

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 255 7856 5 2 8116 6736 3 6736 179 27 0 11 206 15058

Approach % 3.1 96.8 0.1 - - 100.0 - - 86.9 13.1 0.0 - - -

Total % 1.7 52.2 0.0 - 53.9 44.7 - 44.7 1.2 0.2 0.0 - 1.4 -

Lights 252 7627 5 - 7884 6598 - 6598 177 27 0 - 204 14686

% Lights 98.8 97.1 100.0 - 97.1 98.0 - 98.0 98.9 100.0 - - 99.0 97.5

Buses 0 52 0 - 52 29 - 29 0 0 0 - 0 81

% Buses 0.0 0.7 0.0 - 0.6 0.4 - 0.4 0.0 0.0 - - 0.0 0.5

Single-Unit Trucks 2 128 0 - 130 93 - 93 2 0 0 - 2 225

% Single-Unit Trucks 0.8 1.6 0.0 - 1.6 1.4 - 1.4 1.1 0.0 - - 1.0 1.5

Articulated Trucks 1 47 0 - 48 16 - 16 0 0 0 - 0 64

% Articulated Trucks 0.4 0.6 0.0 - 0.6 0.2 - 0.2 0.0 0.0 - - 0.0 0.4

Bicycles on Road 0 2 0 - 2 0 - 0 0 0 0 - 0 2

% Bicycles on Road 0.0 0.0 0.0 - 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on Crosswalk - - - 0 - - 0 - - - - 1 - -

% Bicycles on
Crosswalk - - - 0.0 - - 0.0 - - - - 9.1 - -

Pedestrians - - - 2 - - 3 - - - - 10 - -

% Pedestrians - - - 100.0 - - 100.0 - - - - 90.9 - -


