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1.   Introduction 
 
Federal transportation legislation (SAFETEA-LU) requires that each metropolitan planning area 
in the United State have what is called a Congestion Management Process or CMP. A CMP is 
a systematic process that provides information on transportation system performance and 
multimode alternative strategies to alleviate congestion and improve the mobility of people and 
goods.  
 
Southeast Michigan is a designated Transportation Management Area (TMA) and as such is 
required to develop and implement a regional plan to manage and reduce congestion in the 
seven-county Southeast Michigan region. SEMCOG also needs to update its CMP to meet the 
federal requirement for incorporating single occupant vehicle capacity-adding projects 
(SOVCAPs) in regional transportation improvement program (RTIP) for nonattainment area. A 
SOVCAP may not receive Federal funding on the TIP beyond Preliminary Design until it 
demonstrates its consistency with the regional CMP.  
 
The CMP also includes specific methods to monitor and evaluate roadway performance, identify 
alternative solutions to manage congestion, assess and prioritize the cost-effective solutions and 
evaluate the effectiveness of implemented solutions.   
 
This CMP technical document includes two major sections. The first section describes different 
elements of CMP including objective, network, roadway performance monitoring and congestion 
identifying process. The second section discusses the potential mitigation strategies for 
alleviating congestion problems.  
  
 

2.   CMP Background 
The last adopted CMP in year 2004 (known as CMS at that time) relied mainly on the travel 
demand forecasting model's (TDFM) estimated data for identifying congestion deficiencies in 
the region. The travel demand forecasting models have some limitations of estimating congestion 
deficiencies more accurately because of: 1) the static nature of its trip assignment module and 2) 
the relationship between volume and speed known as BPR curve. Moreover, the monitoring of 
roadway system is not possible with the model estimated data which is updated every five years 
with the update of land-use data. FHWA guidelines and other current practices in transportation 
industries and MPOs show a widespread increase in the usage of the real-time speed data in 
evaluating the roadway performance measures. Also real-time speed data is becoming more 
readily available either through GPS  or road sensor technologies or field speed study data. 
  
As a result of these concerns SEMCOG has been collecting and analyzing the real-time speed 
data either through field studies and the road sensors to monitor the roadway performance on 
limited number of freeway and arterial corridors.  
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3. Objectives 

The first step for the CMP is to develop regional objectives for congestion management. These 
objectives should be based on regional vision and goals in dealing with congestion concerns in 
the region. The SEMCOG CMP includes following broad objectives:  
 

 monitor and evaluate transportation system performance for region-wide level and 
limited number of freeway and  arterial corridors 

 identify congestion deficiencies at corridor and location levels 
 identify and evaluate alternative mitigation strategies 
 coordinate and promote CMP activities\ operations with our planning partners 

 
 Depending upon the types of input data, sizes of the network and the roadway performance 
measures, SEMCOG maintains its CMP at two levels: 1) region-wide level, and 2) corridor 

and location levels. Each CMP level is explained below about its input data, network size, and 
outcomes of performance measure analysis.  
 
4. Region-wide Level CMP 
The main purposes of regional level CMP are to: 1) determine the overall performance measures 
of the entire SEMCOG regional highway network and 2) perform the congestion deficiency 
analysis for Regional Transportation Improvement Program (RTIP) in future years.  
   
Region-wide level CMP utilizes the regional travel demand forecasting model (TDFM) network 
and model estimated data to determine the roadway performance measures for base and future 
years. These performance measures are reported at region-wide network level. The CMP at 
region-wide level is updated every five years when TDFM is run with the updated input land-use 
data. Major components of this CMP are discussed below: 
   
4.1   Network 

The travel demand forecasting model (TDFM) transportation network includes about 8,670 miles 
of federal-aid eligible roadways in the seven-county Southeast Michigan region. Freeway 
constitutes about 13% of the total roadway miles. The roadway network is defined as set of links 
which represent roadway segments between two intersections. Each roadway link is assigned 
with the functional classification and area type (CBD, urban, suburban etc.) codes. Based on the 
functional class and area type codes, each link is assigned with free flow speed and capacity at 
level of service E. Free flow speed and the roadway capacity are used as input data for estimating 
congested travel time, speed and volume on roadway link.    
 
4.2   Model Estimated Data 

TDF assignment model produces estimated volume, speed and travel time for each roadway link 
in the network for AM peak period (7 to 9 am) and PM peak period (3 to 6 PM). Worse of the 
AM and PM peak period data (lower speed and higher volume and travel time) was selected for 
congestion deficiency analysis. Estimated volume, v/c ratio, speed, and travel time data were 
produced for base and future years at five years increment.    
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4.3   Performance Measures and Congestion Threshold 

SEMCOG uses volume-to-capacity (V/C) ratio to identify the traffic congestion on existing and 
forecasted roadway links. SEMCOG considers a roadway link congested if the volume-to 
capacity ratio is greater than 0.80. The relationships between V/C ratio and different levels of 
congestion are shown below: 
 
V/C Ratio Congestion Level 
V/C  <=  0.8 No \ low congestion 
V/C > 0.8 and <= 0.90 Moderate congestion 
V/C > 0.90  and <= 1.0 High Congestion 
V/C > 1.0 Severe Congestion 
 
Different measures of congestion for the region-wide system were addressed as following: 
 

 Intensity - The relative severity of congestion that affects travel. Intensity of congestion 
for region-wide network is computed as the number of roadway miles at V/C ratio greater 
than 0.80. 

 Duration - The amount of time the congested conditions persist. Since model' estimated 
data can't provide this information, so the number of vehicle hour traveled (VHT) at V/C 
ratio greater than 0.80 is considered as surrogate measure for the duration of congestion. 

 Extent - The number of system users or components (vehicles, roads etc.) affected by 
congestion. Extent of congestion for region-wide system is computed as the number of 
vehicle miles of traveled (VMT) at V/C ratio greater than 0.80   

 

4.4   2035 RTP Deficiency Analysis 

Performing RTP deficiency analysis is one of the prime objectives of region-wide CMP. 
Congestion deficiency analysis for 2035 regional transportation planning (RTP) process was 
performed at TDFM network link level using the model estimated data of speed and volume. 
Network links were identified as congested using the following criterions: 

 
1) link's volume/capacity (v/c) ratio is greater than 0.80. Greater of the AM and PM 

peak period v/c ratio was selected for congestion deficiency analysis.  
 

2)  link's observed speed (wherever the real-time speed data available) is lower than 55, 
30, and 20 mph for freeway, major arterial and minor and collector roadway link 
respectively,    

 
3)   link was perceived congested by stakeholders based on the local knowledge. 

 
Analyses were performed for both the base year 2005 and the horizon year 2035 under no-build 
conditions (assuming no additional congestion mitigation strategies are applied anywhere in the 
region).  Base year analyses included mainly model estimated data. Moreover, real-time speed 
data was substituted for model data where ever it was available. All 2035 analyses were 
conducted using the travel demand model estimated data.   
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Intensity, duration and extent of congestion for year 2005 and 2035 region-wide network are 
shown in Table 1 thru Table 3. The congested miles of traveled for freeway and arterial networks 
increased by about 8.4% and 2.5% respectively from 2005 base year to 2035 no-build scenarios 
as reported in Table 1.  Table 2 indicates that the duration of congested vehicle hours increased 
by about 6% from 2005 base year to 2035 no-build year for region-wide network. Percentage 
breakdown of the total congestion by different levels (low, moderate, high, and severe) is 
reported in Table 4. Contrary to the expectation Table 4 shows that the high congestion level is 
down for all three network scenarios from 2005 base to 2035 no-build scenarios. However, the 
percentage of severe congestion level is going up approximately by 1 to 3% for all network 
scenarios.  
 
Table 1: Intensity of Congestion for 2005 Base and 2035 No Build years 
Network 
Scenario 

Total Miles      
of Traveled 

Congested Miles of Traveled % of Cong. Miles Traveled 
 

 
2005 Base 

 
2035 No Build 

 
2005Base 

 
2035NoBuild 

Region-wide 8,670 1,476 1,758 17% 20.3% 
 

Freeway 1,157 401 500 34.6% 43% 
 

Arterial 7,513 1075 1,259 14.3% 16.8% 
 

 
 
Table 2: Surrogate Duration of Congestion during PM peak period for 2005 Base and 2035 No 
Build years 
 
Network 
Scenario 

Total Vehicle Hours of                                                                  
Traveled (VHT) 
2005 Base       2035NoBuild  

Congested VHT 
2005 Base      2035 NoBuild 

% of Congested VHT 
2005Base         2035NoBuild 
 

Region-wide 50,331,397       54,470,073 22,210,291       27,165,054 44%                 49.9%            
 

Freeway 12,647,424       13,525,523 7,116,519          8,613,790 
 

56%                63.6% 

Arterial 37,683,973       40,944,550 15,093,772       18,551,263 
 

40%                  45.3% 

 
Table 3: Extent of Congestion during PM peak period for 2005 Base and 2035 No Build years 
 
Network 
Scenario 

Total Vehicle Miles of                                                                  
Traveled (VMT) 
2005 Base       2035NoBuild  

Congested VMT 
2005 Base      2035 NoBuild 

% of Congested VMT 
2005Base         2035NoBuild 
 

Region-wide 29,132,405       30,262,103 11,080,244       13,087,326 38%                   43.2% 
 

Freeway 11,915,618       12,422,434 6,010,855          7,201,276 50.4%                57.9% 
 

Arterial 17,216,787       17,839,668 5,069,389          5,886,050 29.4%                32.9% 
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Table 4: Percentage of different congestion levels of the total congestion  
 
Network 
Scenario 

% of Moderate Congestion 
    of total Congestions 
 
2005 Base         2035NoBuild 

% of High Congestion 
of total Congestions 
 
2005 Base       2035NoBuild 

% of Very  Severe Congestion 
of total Congestions 
 
 2005 Base       2035NoBuild 

Region-wide 43.6                       42.4 28.3                      26.8 28.0                       30.7 
 

Freeway 33                          37.5 28.7                      23.5 38.3                       39.1 
 

Arterial 47.6                       44.4 28.2                      28.1 24.2                       27.4         
   

 
 
Appendix A includes maps displaying congested links based on v/c ratio for 2005 base year and 
2035 no build future year (if no mitigation actions are taken to alleviate congestion). 
 
Next step after identifying the congested links was to determine the congestion at corridor level 
based on corridor level v/c ratio. Regional corridors were created by breaking the network based 
on the criterion explained in the next section 5. The purpose of identifying the congestion at 
corridor level was due to the fact that the mitigation strategies will be evaluated for future year 
2035 no build scenario at corridor level. For each corridor v/c ratio was computed as the 
weighted average v/c ratio for all links included in the corridor. V/C ratio for each link was 
weighted by its length. The process of evaluating the congestion mitigation strategies are 
explained in section 6.  
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5. Corridor and Location Levels CMP  
The other type of CMP that SEMCOG maintains is at corridor and location levels. This CMP 
type uses real-time speed data to monitor and determine the roadway performance of corridors 
and locations and can be updated every year based on the availability of updated real-time data. 
Thus, the major objectives of corridor and location levels CMP are to: 1) monitor performance 
measures periodically on limited number of major corridors and key locations, 2) identify the 
cause of congestion and evaluate mitigation strategies, and 3) evaluate the effectiveness of 
implemented strategies.  
 
Corridors were established by splitting the federal-aid roadways based on the following 
criterions: 1) uniform travel characteristics, 2) reasonable length of corridor, 3) uniform 
geometric and traffic characteristics, and 4) major cross roads or freeway interchanges. These 
corridors were independent of county or city boundaries.  
 
Real-time speed data comes from two major sources: 1) Michigan ITS and Traffic.com (NavTeq) 
road sensor data and 2) field speed study data. Availability and collection of real-time speed data 
on limited number of corridors are discussed below. 
 
5.1   Real-time Speed Data Collection 

 Road Sensor Data  
SEMCOG region has about 130 speed sensor locations which cover about 150 miles of freeway 
in Wayne, Oakland and Macomb counties. Of the total 130 sensor locations, MDOT Intelligent 
Transportation System (ITS) has about 67 and Traffic.com has 63 locations. Maps displaying  
speed sensor locations on Metro Detroit freeways are included in appendix B. On some freeway 
corridors sensors are located too sparsely. No sensor exists on the surface arterial. Road sensor 
data provides spot speed by lane in one-minute increment.   
 
Every year speed sensor data is processed for 12 weekdays of the month of October. The month 
October is chosen for the data collection because this month represents the typical travel 
characteristics for the entire year. Average AM and PM peak hour speeds were computed for 
each location or spot. This spot speed was assigned to the link based on the assumption that spot 
speed remains same within each zone of influence. Each detector had a zone of influence equal 
to half the distance to the detectors immediately upstream and downstream from it.  Accuracy of 
a link speed depends upon the spacing of  the sensor detectors on the freeway. 
 
Field Speed Study Data 
 
2007-2008 Speed Study  
As mentioned in the above paragraph that no real-time speed data is available on the surface 
street, so SEMCOG hired Midwestern Consulting to embark the field speed study data collection 
in 2007 -2008. SEMCOG collected speed data on 360 miles of roadway  (90 miles of freeway 
and 270 miles of arterials) using the GPS device and Average Car Method. To ensure that the 
collected data truly represent average traffic conditions, speed data was collected on Tuesday, 
Wednesday, and Thursday during AM peak hours (7:00-9:00 AM), PM peak hours (4:00-6:00 
PM) and midday off-peak hours (11:00-1:00PM). A minimum of 4 runs per period was required 
to cover the variation in traffic during peak period. A web-based Travel Time Database System 
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(TTDS) was also developed by consultant to manage all the information generated from speed 
study ranging from raw data upload, validation, statistics and GIS maps. The web address is 
http://gis.midwesternconsulting.com/tcds/tsearch.asp?loc=Semcog_cutline    

 

After first round of data collection, consultant recommended the speed data be collected on the 
sample of 600 miles of roadways (350 miles of freeway and 250 miles of arterials) in order to 
have a statistically significant regional speed monitoring program @ 90% level of confidence 
and 10% allowable error. A technical report was completed by the Consultant in 2008, providing 
the details of data collection procedures, data analysis and the web-based Travel Time Database 
System (TTDS).   
 
2009 & 2010 Speed Study 
Based on the consultant's recommendations, SEMCOG conducted their next speed study data 
collection on 600 miles of roadways in 2009 and 2010. The six hundreds miles of roadways 
include 200 miles of freeway and 400 miles of arterial corridors. Year 2009 and 2010 speed 
studies have about 31% and 51% respectively more freeway and arterial roadway miles than 
2007-08 speed study. Data was collected only for PM peak period on three different weekdays 
because of resources constraints.   
 
Appendix B includes tables and maps listing and displaying speed study corridors for each study 
year. Appendix B also includes maps displaying speed sensor locations on metro Detroit 
freeways. 
 
The data collected in the ongoing CMP monitoring program yields information on the magnitude 
and location of congestion throughout the region. This data can be used to help set priorities 
based on the congestion deficiency and congestion mitigation strategies analyses. Over a period 
of time, changing conditions in the region such as land use patterns, economic conditions and 
transportation trends will be reflected in the monitoring program in addition to the effects of 
implementing congestion management strategies. 
 

5.2   Performance Measure and Congestion Thresholds 

SEMCOG identifies congestion on corridors and locations based on a combination of the 
following speed\travel time-based measures: average observed travel speed, travel time index, 
and delay. These performance measures are directly related to each other and are calculated 
using the real-time speed data collected through field studies or road sensors. 
 
Travel Speed\Time 
Travel speed\travel time is a typical measure of performance for a roadway segment or corridor. 
This measure is probably perceived by the traveling public as the most significant factor in 
evaluating congestion. This is because the change in travel time is perhaps the easiest measure to 
comprehend. 
 
Travel Time Index 
Travel time index provides an easy to understand the number of the magnitude of congestion. It 
is calculated as the ratio of peak-period to non-peak-period travel time. This index indicates the 
additional time spent on a trip made during peak traffic hours when compared to a identical off-
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peak trip. A travel time index value of 1.20 means that a 30-minutes free-flow trip will take 36 
minutes (20% additional time) during the peak hour period or a 20% delay due to congestion. 
 
Travel Delay 
Delay is computed as the difference between actual travel time and free-flow travel time at 
posted speed.  This measure can include waiting time at signals. At corridor level, total delay is 
normalized by the distance to account for the fact that the longer corridor may have higher 
delays. Delay is the primarily congestion measure used to identify bottleneck locations on both 
freeway and arterial roadways.   
 
Congestion Thresholds 

Intensity of congestion is measured based on the values of observed average travel speed and the 
travel time index. Severity of congestion increases with the decrease in average observed travel 
speed and with the increase in travel time index value. SEMCOG defines the thresholds for 
different levels of congestion based on the travel time index and average speed value as shown 
below: 
Travel Time Index 
 

 
Functional 
Class 

Travel Time Index (TTindx) for different Congestion Levels 
No\Low 

Congestion 
Moderate 

Congestion 
High 

Congestion 
Severe  

Congestion 
Freeway 

 
Less than 1.3 

 
1.3 - 1.8 1.8 - 2.3 > 2.3 

Arterials 
 

< 1.5 1.5 - 2.0 2.0 - 2.6 > 2.6 

 
Travel Time Index: It is calculated as the ratio of peak-period to non-peak-period travel time. 
This index indicates the additional time spent on a trip made during peak traffic hours when 
compared to an identical off-peak trip. A travel time index value of 1.2 means that a 30 
minutes free flow trip will take 36 minutes (20% additional time) during the peak hour period 
or a 20% delay due to congestion. 

 
Average Speed 
 

 
Functional 
Class 

 
Design 
Speed 
   (mph) 

Average Speed for different Congestion Levels 
No \ Low 

Congestion 
Moderate 

Congestion 
High 

Congestion 
Severe 

Congestion 

 
Freeway 

 

70 - 65 
 

60 - 55 

≥  60 
 

≥ 55 

60 - 50 
 

55 - 45 

50 - 35 
 

45 - 30 

< 35 
 

<  30 
 

Arterials 
 

55 - 45 
 

45 - 35 
 

35 - 25 

≥ 30 
 

≥ 25 
 

≥ 20 

30 - 25 
 

25 - 20 
 

20 - 15 

25 - 20  
 

20 - 15 
 

15 - 10 

< 20 
 

< 15 
 

< 10 
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5.3   Real-time Speed Data Analysis 
Real-time speed study data was processed using either Midwestern' web based software or stand 
alone TravTime2 software. Processed data provides an average link (or segment) speed for 
multiple runs on multiple days. Then, each year processed data was assigned to roadway links of 
each corridor. Since each corridor has multiple links so an average speed was computed for each 
corridor. Other performance measures for corridor such as travel time index, delay and travel 
time rate, and different congestion types were computed as explained above using the average 
observed corridor speed.  Table 5 thru Table 10 report the performance measures of freeway and 
arterial corridors for years 2010, 2009 and 2007-08 respectively. Corridors were ranked from 
higher to lower congestion severity based on higher to lower travel time index value. Percent of 
freeway and arterials road miles by different congestion types for each year are displayed in pie 
charts (Figure 1). Based on the charts, it can be observed that most of the freeway and arterial 
road miles are congested in year 2007-08 and are least congested in year 2009. 
 
Congestion levels, average speed and time/space trajectories for several key corridors are shown 
in appendix C.  
 
The other part of this CMP is to identify bottleneck locations. Bottleneck is generally defined a 
location where traffic demand exceeds the normal capacity. Bottleneck on arterial corridors 
typically occurs at intersection. To determine the bottleneck locations following steps were 
utilized: 1) first hot spots (bottleneck locations) were identified from the time/space trajectories 
drawn for each corridor, 2) spot speeds were determined for each identified hot spot using the 
speed data and then 3) travel time index for each location was computed by dividing the posted 
speeds by the observed average spot speed. Locations were ranked by higher to lower travel time 
index value as most severe to less severe congestion.  Freeway and arterial bottleneck locations 
are shown in table 11 and table 12 respectively for year 2010 and in table 13 for year 2009.  
 
Appendix D includes the spot speeds for several freeway corridors from Michigan ITS and 
Navteq road sensors data.  
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Table 5: Performance Measures of Freeway Corridors using 2010 Real-time  

Speed Data 
       

         Corridor From To Length Pos_Speed ObsSpeed TTindx Cnglevl 

 I94 I 96 Gratiot Rd 5.9 55 25.10 2.191 High 

 I75 I 94 I 696 8.48 65 31.78 2.045 High 

 I696 Telegraph Rd I 75 9.36 65 35.10 1.852 High 

 M39 I 94 I 96 8.11 55 30.80 1.786 Moderate 

 M10 Larned St Davison st 6.07 55 33.10 1.662 Moderate 

 I96 Milford Rd Novi Rd 7.8 60 39.1 1.535 Moderate 
 I75 I 696 Adam Rd 12.74 69.38 47.68 1.455 Moderate 

 I94 M 14 US 23 8.5 70 49.00 1.429 Moderate 
 M10 Davison St Telegraph Rd 12.3 58.7 43.90 1.337 Moderate 
 I94 Gratiot Rd. I 696 10.37 58.01 47.80 1.214 Low/No 

 I94 M 39 I 96 8.79 61.39 52.50 1.169 Low/No 

 US23 I 94 M 14 7.5 70 65.60 1.067 Low/No 

 I96 M 14 Outer Drive 8.85 70 65.80 1.064 Low/No 

 M39 I 96 8 Mile Rd 5.5 55 51.50 1.063 Low/No 

 I96 Outer Drive I 94 9.03 70 65.75 1.053 Low/No 

 I275 I 94 M 14 12.29 70 66.90 1.046 Low/No 

 US23 M 14 I 96 17.29 70 67.30 1.040 Low/No 

 I94 US 23 Rawsonville Rd 5.3 70 67.70 1.034 Low/No 

 I96B M59 US 23 14.37 70 69.10 1.01 Low/No 

 I75 Woodward Goddard 12.07 62 61.50 1.01 Low/No 

 I75 Goddard DixieHwy 23.27 70 69.50 1.01 Low/No 
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         Table 6: Performance measure of freeway corridors using 2009 real-time speed data. 

          Corridor From To Leng_corr Pos_Spd ObsSpd TTindx CngLevel 
  I94 I 96 Gratiot Rd 5.44 55 23.8 2.31 Severe 

  M39 I 94 I 96 8.11 55 31.7 1.735 High 

  M59 I 75 VanDyke Rd 10.85 65.21 42.76 1.525 Moderate   
 I94 M 14 US 23 9.27 70 51.9 1.349 Moderate 

  I94 M 39 I 96 8.79 61.39 47.62 1.289 Low\No 

  I75 I 94 I 696 8.48 65 50.97 1.275 Low\No 
 

  

I94 Gratiot Rd. I 696 10.37 58.01 46.4 1.250 Low\No 
  M10 Larned St Davison st 6.07 55 44.24 1.243 Low\No 
  M39 I 96 M 10 6.08 54.72 44.67 1.225 Low\No   

 I696 I 96 Telegraph Rd 9.88 65 56.97 1.141 Low\No 
 

  

I75 I 696 Adam Rd 12.74 69.38 60.83 1.141 Low\No 
  I696 Telegraph Rd I 75 9.36 65 57.14 1.138 Low\No 
  I96 M 14 Novi Rd 8.23 70 63.35 1.105 Low\No 
  US23 M 14 I 96 17.29 70 63.69 1.099 Low\No 
  I275 I 94 M 14 12.29 70 64.65 1.083 Low\No 
  US23 I 94 M 14 7.5 70 65.05 1.076 Low\No 
  I94 I 696 23 Mile Rd 14.39 70 65.69 1.066 Low\No 
  I696 I 75 I 94 10.08 65 61.26 1.061 Low\No 
  M14 Napier Rd I 275 6.96 70 67.45 1.038 Low\No 
 

  

I94 I 275 M 39 10.76 70 67.51 1.037 Low\No 
 

  

I96 M 14 Outer Drive 8.85 70 67.89 1.031 Low\No 
  M10 Davison St Telegraph Rd 12.45 58.7 57.05 1.029 Low\No 
  I94 23 Mile Mac Co Line 5.81 70 68.31 1.025 Low\No 
  I94 US 23 Rawsonville Rd 7.27 70 68.71 1.019 Low\No 
  M14 US23 Napier Rd 8.61 70 69.35 1.009 Low\No 
  I96 Outer Drive I 94 9.03 69.26 68.68 1.008 Low\No 
  I94 Rawsonville Haggerty 6.8 70 69.46 1.008 Low\No 
  I75 Adam Rd Baldwin Rd 10.21 70 69.81 1.003 Low\No 
  I75 Baldwin Dixie Hwy 8.48 70 69.9 1.001 Low\No 
  I75 Dixie Hwy Oak Co Line 12.33 70 70 1.000 

Low\No 
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Table 7: Performance Measure of Freeway Corridors using 2007-08 
real-time Speed Data 

 

         Corridor From To Length PosSpd ObSpd Ttindx CngLevl 
 I94 I 96 Gratiot Rd 5.44 55 22.8 2.412 Severe 

 I94 Gratiot Rd. I 696 10.37 60 32.28 1.859 High 

 M10 Larned St Davison st 6.07 55 32.03 1.717 Moderate 

 I75 I 696 Adam Rd 12.74 70 40.5 1.728 Moderate 

 I96 MilfordRd Novi Rd 8.5 60 37.07 1.619 Moderate 

 M59 I 75 VanDyke 10.85 65 41.91 1.551 Moderate 

 I75 I 94 I 696 8.48 65 42.5 1.529 Moderate 

 M39 I 94 I 96 8.11 55 36.23 1.518 Moderate 

 I94 M 39 I 96 8.79 61.39 43.68 1.405 Moderate 

 US23 M 14 I 96 17.29 70 50.57 1.384 Moderate 

 M39 I 96 M 10 6.08 54.72 40.68 1.345 Moderate 

 I94 M 14 US 23 9.27 70 52.1 1.344 Moderate 

 I696 Telegraph I 75 9.36 65 51.08 1.273 Low/No 

 I696 I 96 Telegraph 9.88 65 51.18 1.270 Low/No 

 I275 I 94 M 14 12.29 70 55.51 1.261 Low/No 

 I96 M 14 Novi Rd 8.23 70 55.63 1.258 Low/No 

 I696 I 75 I 94 10.08 65 51.9 1.252 Low/No 

 I94 I 275 M 39 10.76 70 59.58 1.175 Low/No 

 I94 US 23 Rawsonville 7.27 70 60.31 1.161 Low/No 

 I75 Adam Rd Baldwin Rd 10.21 70 61.26 1.143 Low/No 

 I96 OuterDrive I 94 9.03 69.26 62.98 1.100 Low/No 

 I96 M 14 Outer Drive 8.85 70 65.03 1.076 Low/No 

 M10 Davison St Telegraph 12.45 58.7 54.85 1.070 Low/No 
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Table 8:  Performance Measures of Arterial Corridors using 2010 Real-time  
 Speed Data. 

       

         Corridor FROM TO Distance PosSpd Speed TTindx Conglevl 
 SouthfieldNB 9 Mile Rd 14 Mile Rd 5.01 45 18.1 2.486 High 

 Washtenaw Stadium Blv I94 4.54 35 15.57 2.248 High 

 Schoenherr 11 Mile Rd Metropolit 4.77 45 20.71 2.173 High 

 Northwestern Telegraph Orchard Lake 5.44 50 24.1 2.075 High 

 Ford  CantonCenter Merriman 7.54 45 21.9 2.055 High 

 Orchard Lake 8 Mile Rd 14 Mile Rd 6.1 45 22.1 2.036 High 

 Van Dyke 11 Mile Rd 18 Mile Rd 7.11 42.43 22.49 1.887 Moderate 

 Washtenaw Cross Ave Stadium Blv 4.46 40 21.27 1.881 Moderate 

 Mound 11 Mile Rd Utica Rd 9.2 50 26.8 1.866 Moderate 

 Woodward Jefferson Ave 6 Mile Rd 6.82 38.28 20.8 1.840 Moderate 

 12 Mile Dequinder Lorraine 3.47 40 21.9 1.826 Moderate 

 Grand River Napier Rd Orchard Lake 11.28 37.28 20.5 1.819 Moderate 

 Michigan US23 Harris Rd 6.89 42.23 23.8 1.774 Moderate   
8 Mile  Medowbrook Telegraph 9.01 45 25.4 1.772 Moderate 

 Livernois Warren Ave 8 Mile Rd 7.07 35 19.8 1.768 Moderate 

 Schoenherr Metropolit 21 Mile Rd 5.61 45 26.1 1.724 Moderate 

 Newburgh Michigan Schoolcraft 7.09 40 23.3 1.717 Moderate 

 Ford Rd Merriman EverGreen 5.45 45 27.1 1.661 Moderate 

 Grand River Orchard Lake Lasher Rd 6 42.85 26.1 1.642 Moderate 

 Metropolitan Lasher Rd JohnR 7.96 45 27.5 1.636 Moderate 

 Rochester CatalpaDr Stephn 4.07 35 21.8 1.606 Moderate 

 Rochester Stephenson Catalpa Rd 4.06 35 21.8 1.606 Moderate 

 MackA Cadieux 10 Mile Rd 6 35 22.3 1.570 Moderate 

 Michigan Harris Rd I275 7.69 55 35.3 1.558 Moderate 

 Grand River  Wyoming Rd Bagley St 6.17 33.9 21.8 1.555 Moderate 

 Michigan Telegraph Rd I 94 6 36.83 23.8 1.547 Moderate 

 Groesbeck 13 Mile Rd Hall Rd 8.21 50 32.5 1.538 Moderate 

 Jefferson Woodward Ave Conner St 5.29 35 22.78 1.536 Moderate 

 Gratiot Hall Rd 26 Mile Rd 6.5 49.71 33 1.506 Moderate 

 PineGrove 10th Street Holland Ave. 4.68 35 23.3 1.502 Moderate 

 Groesbeck 8 Mile Rd 13 Mile Rd 6.28 44.09 30 1.470 No/Low 

 Grand River Lasher Rd Wyoming Rd 5.52 35 23.9 1.464 No/Low 

 Grand River  ProspectRd US 23 12 42.6 29.1 1.464 No/Low 
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  Table 8: Continued       
 

        
 Corridor FROM TO Distance PosSpd ObsSpd TTindx Conglevl 
 Middlebelt Ford Rd 8 Mile Rd 8 40 27.7 1.444 No/Low 

 12 Mile I75 Dequinder 1.44 40 27.8 1.439 No/Low 

 Telegraph I94 I96 8.5 45 31.76 1.417 No/Low 

 Van Dyke  I 94 11 Mile 7.32 34.62 25.6 1.352 No/Low 

 Michigan  I 94 Woodward  5.77 32.66 24.3 1.344 No/Low 

 Gratiot Woodward Ave Conner St 5.55 33.78 26.15 1.292 No/Low 

 8 Mile I 75 I 94 10.1 40 31.1 1.286 No/Low 

 Woodward 6 Mile Rd Mapple Rd 10.51 41.22 32.6 1.264 No/Low 

 Gratiot I 696 Hall Rd 10.33 41.01 32.9 1.247 No/Low 

 Newburgh Schoolcraft 8 Mile Rd 3.97 40 32.1 1.246 No/Low 

 Gratiot Conner St I 696 6.8 37.52 30.6 1.226 No/Low 

 Telegraph I96 M10 6.91 47.27 38.6 1.225 No/Low 

 Highland US23 I96 12.79 53.47 43.7 1.224 No/Low 

 Highland Milford US23 7 52.87 43.8 1.207 No/Low 

 M5Connec 12 Mile Rd Pontiac Tr 4.12 55 47.4 1.160 No/Low 

 NortTerrtrial WhitmoreLk Gotfredson 10.23 50 43.4 1.152 No/Low 

 Michigan I 275 Telegraph 8.86 41.17 35.9 1.147 No/Low 

 8 Mile Telegraph Rd I 75 10.3 41.42 39.1 1.059 No/Low 
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Table 9: Performance measure of arterial corridors using 2009 real-time speed data 

         Corridor FROM TO Length PosSpd ObsSpd Ttindx CngLevl 
 Schoenherr I696 Hall Rd 12.8 46.37 21.46 2.161 High 

 Garfield Utica Rd 21 Mile Rd 7.57 43.66 20.31 2.150 High 

 12 Mile I75 Dequinder 1.44 40 18.76 2.132 High 

 Woodward Jefferson Ave 6 Mile Rd 7.01 38.28 18.53 2.066 High 

 Washtenaw Platt Rd Huron St 5.16 39.79 19.51 2.039 High 

 Grand River Napier Rd Orchard Lake 11.28 37.28 18.5 2.015 High 

 12 Mile Dequinder Lorraine 3.47 40 21.05 1.900 Moderate 

 SouthfieldNB 9 Mile Rd 15 Mile Rd 5.83 45 24.15 1.863 Moderate 

 Whittaker Textile I94 2.52 45 24.74 1.819 Moderate 

 Orchard Lake 8 Mile Rd 14 Mile Rd 6 43.26 24.85 1.741 Moderate 

 Ford  Beck Rd Middlebelt  9.04 43.07 24.92 1.728 Moderate 

 Northwestern Telegraph Orchard Lake 5.44 50 29.13 1.716 Moderate 

 Van Dyke 11 Mile Rd 18 Mile Rd 7.11 42.43 24.82 1.710 Moderate 

 Rochester I75 Mead Rd 10.47 39.1 23 1.700 Moderate 

 Groesbeck 13 Mile Rd Hall Rd 8.21 50 30.02 1.666 Moderate 

 Metropolitan VanDyke Rd Telegraph 16.23 44.46 27.23 1.633 Moderate 

 Newburgh Michigan Schoolcraft 7.09 40 24.7 1.619 Moderate 

 Groesbeck 8 Mile Rd 13 Mile Rd 6.28 44.09 27.48 1.604 Moderate 

 Washtenaw I 94 Platt Rd 4.85 32.4 20.64 1.570 Moderate 

 Middlebelt Ford Rd 8 Mile Rd 7.77 40 25.61 1.562 Moderate 

 Orchard Lake 14 Mile Rd Woodward 9.65 38.67 24.83 1.557 Moderate 

 Grand River Lasher Rd Wyoming Rd 5.52 35 22.65 1.545 Moderate 

 Grand River Orchard Lake Lasher Rd 6 42.85 27.76 1.544 Moderate 

 Gratiot Hall Rd 26 Mile Rd 7.29 49.71 32.47 1.531 Moderate 

 Hall Rd VanDyke Rd I 94 9.38 48.29 31.56 1.530 Moderate 

 Ford Rd Middlebelt Rd Wyoming  8.95 42.63 28.03 1.521 Moderate 

 Highland US23 Hickory Ridg 3.53 52.87 34.78 1.520 Moderate 

 Michigan Telegraph Rd I 94 6.1 36.83 24.42 1.508 Moderate 

 Newburgh Schoolcraft 8 Mile Rd 3.97 40 26.64 1.502 Moderate 

 Grand River  Wyoming Rd Bagley St 6.17 33.9 22.91 1.480 Low/No 

 8 Mile  Medowbrook Telegraph 9.01 45 30.67 1.467 Low/No 

 Van Dyke  I 94 11 Mile 7.32 34.62 23.82 1.453 Low/No 

 Grand River  Highland Rd US 23 14.3 42.6 29.43 1.448 Low/No 

 Metropolitan I 94 VanDyke 17.51 50 35.13 1.423 Low/No 
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Table 9:  Continued 

Corridor FROM TO Length PosSpd ObsSpd Ttindx CngLevl 
 Middlebelt Eureka Rd Ford Rd 8.48 42.39 30.12 1.407 Low/No 

 Michigan  I 94 Woodward  5.77 32.66 23.26 1.404 Low/No 

 Telegraph I94 I96 8.75 45 33.34 1.350 Low/No 

 Michigan US23 Harris RD 8.07 42.23 31.48 1.341 Low/No 

 Telegraph I 696 Huron St 11.23 50 37.29 1.341 Low/No 

 Telegraph I96 M10 6.91 47.27 35.27 1.340 Low/No 

 8 Mile I 75 I 94 10.1 40 30.52 1.311 Low/No 

 Telegraph I 275 West Rd 9.1 41.92 32.53 1.289 Low/No 

 Gratiot Conner St I 696 6.8 37.52 29.27 1.282 Low/No 

 Gratiot I 696 Hall Rd 10.33 41.01 32.18 1.274 Low/No 

 Gratiot Woodward Ave Conner St 5.55 33.78 26.54 1.273 Low/No 

 Michigan Ridge Rd I275 5.66 55 43.33 1.269 Low/No 

 Woodward 6 Mile Rd Mapple Rd 10.51 41.22 32.7 1.261 Low/No 

 Telegraph West Rd I 94 8.89 47.82 38.19 1.252 Low/No 

 Highland I96 US23 12.79 53.47 42.87 1.247 Low/No 

 Fort St. I 75 M 39 12.71 44.32 35.55 1.247 Low/No 

 M5Connec I96 Pontiac Tr 6.67 57.82 48.02 1.204 Low/No 

 Fort St. Southfield Griswold 9.2 31.31 26.06 1.201 Low/No 

 Mound 11 Mile Rd Utica Rd 19.34 50 41.64 1.201 Low/No 

 Michigan I 275 Telegraph 8.86 41.17 35.37 1.164 Low/No 

 Hoover Gratiot 8 Mile Rd 2.99 30 25.93 1.157 Low/No 

 Whittaker Willow Textile 8.33 45 39.87 1.129 Low/No 

 8 Mile Telegraph Rd I 75 10.3 41.42 36.92 1.122 Low/No 
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Table 10: Performance measure of arterial corridors using 2007-08 real-time speed 
data. 

         Corridor FROM TO LengCorr Pos_Spd ObsSpd TTindx CngLevl 
 Washtenaw Platt Rd Huron St 5.16 39.79 18.01 2.209 High 

 Telegraph I 696 Huron St 11.23 50 23.15 2.160 High 

 Woodward Jefferson Ave 6 Mile Rd 7.01 38.28 18.48 2.071 High 

 Van Dyke 11 Mile Rd 18 Mile Rd 7.11 42.43 21.35 1.987 Moderate 

 Orchard Lake 8 Mile Rd 14 Mile Rd 6 43.26 22.14 1.954 Moderate 

 Michigan  Telegraph I 94 6.1 36.83 19.2 1.918 Moderate 

 Metropolitan VanDyke Rd Telegraph  16.23 44.46 23.76 1.871 Moderate 

 Washtenaw I 94 Platt Rd 4.85 32.4 17.37 1.865 Moderate 

 8 Mile Rd Medowbrook Telegraph Rd 9.01 45 24.22 1.858 Moderate 

 Gratiot Rd Hall Rd 26 Mile Rd 7.29 49.71 26.86 1.851 Moderate 

 Gratiot Rd I 696 Hall Rd 10.33 41.01 22.22 1.846 Moderate   

Ford Rd Beck Rd Middlebelt Rd 9.04 43.07 23.41 1.840 Moderate 

 Groesbeck  8 Mile Rd 13 Mile Rd 6.28 44.09 24.74 1.782 Moderate 

 Grand River  Wyoming Rd Bagley St 6.17 33.9 19.32 1.755 Moderate 

 Metropolitan I 94 VanDyke Rd 17.51 50 28.86 1.733 Moderate 

 Groesbeck  13 Mile Rd Hall Rd 8.21 50 29.12 1.717 Moderate 

 Michigan I 94 Woodward Ave 5.77 32.66 19.56 1.670 Moderate 

 Mound 11 Mile Rd Utica Rd 19.34 50 29.98 1.668 Moderate 

 Grand River Napier Rd Orchard Lake 11.28 37.28 22.82 1.634 Moderate 

 Gratiot Woodward  Conner St 5.55 33.78 21.43 1.576 Moderate 

 Ford Rd Middlebelt  Wyoming St 8.95 42.63 27.07 1.575 Moderate 

 Grand River Lasher Rd Wyoming Rd 5.52 35 22.36 1.565 Moderate 

 Grand River Highland Rd US 23 14.3 42.6 27.3 1.560 Moderate 

 Grand River Orchard Lake Lasher Rd 6 42.85 27.56 1.555 Moderate 

 Hall Rd VanDyke Rd I 94 9.38 48.29 32.8 1.472 Low/No 

 Gratiot Conner St I 696 6.8 37.52 26.66 1.407 Low/No 

 Van Dyke I 94 11 Mile Rd 7.32 34.62 24.77 1.398 Low/No 

 Telegraph West Rd I 94 8.89 47.82 35.91 1.332 Low/No 

 Woodward  6 Mile Rd Mapple Rd 10.51 41.22 31.36 1.314 Low/No 

 8 Mile Rd I 75 I 94 10.1 40 31.56 1.267 Low/No 

 Fort St. I 75 M 39 12.71 44.32 35.68 1.242 Low/No 

 Michigan Ave I 275 Telegraph Rd 8.86 41.17 33.26 1.238 Low/No 

 8 Mile Rd Telegraph Rd I 75 10.3 41.42 35.59 1.164 Low/No 

 Telegraph  I 275 West Rd 9.1 41.92 37.55 1.116 Low/No 
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Figure 1: Percentage of freeway and arterial road miles by congestion types  
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Table 11: Freeway Bottleneck Locations by Corridor using 2010 Speed Data 
CorrID Location Distance PostSpd ObSpd Cong. Time TTindex Cong. 

     mile mph mph mins ratio Level 
 I94EB BeubnOnE94 0.12 60 13.94 0.47 4.30 Severe 
 I94EB E94OfRussl 0.15 60 15.02 0.56 3.99 Severe 
 I94EB N75OnE94 0.22 60 15.16 0.87 3.96 Severe 
 I94EB E96OnE94 0.1 60 20.01 0.25 3.00 Severe 
 I94EB E94OfChene 0.29 60 20.47 0.85 2.93 Severe 
 I94EB E94OfSM10 0.28 60 20.91 0.63 2.87 Severe 
 I94EB E94OfRS75 0.47 60 21.25 1.18 2.82 Severe 
 I94EB ChenOnE94 0.42 60 21.68 0.98 2.77 Severe 
 I94EB E94OfNM10 0.04 60 21.99 0.13 2.73 Severe 
 I94EB LinwOnE94 0.16 60 22.35 0.35 2.68 Severe 
 I94EB W96OnE94 0.26 60 22.61 0.53 2.65 Severe 
 I94EB NM10OnE94 0.37 60 22.71 0.79 2.64 Severe 
 I94EB E94OfTrumbl 0.09 60 24.05 0.16 2.49 Severe 
 M39NB FordOnN39 0.41 60 15.25 1.28 3.93 Severe 
 M39NB WarnOnN39 0.49 60 15.81 1.35 3.80 Severe 
 M39NB N39OfWarn 0.32 60 18.49 0.61 3.24 Severe 
 M39NB Checkpoint  10 0.45 60 19.73 1.01 3.04 Severe 
 M39NB N39OfJoy 0.32 60 20.31 0.43 2.95 Severe 
 M39NB JoyOnN39 0.67 60 24.08 0.4 2.49 Severe 
 I75NB W696RN75 0.58 70 18.35 1.86 3.81 Severe 
 I75NB WM8RN75 0.34 70 19.19 0.93 3.65 Severe 
 I75NB N75RWM8 0.24 70 24.08 0.44 2.91 Severe 
 I75NB N75RE696 0.57 70 24.18 1.06 2.89 Severe 
 I75NB 9MileOnN75 0.72 70 27.01 1.18 2.59 Severe 
 I696EB SM10OnR696 0.46 70 23.38 0.59 2.99 Severe 
 I696EB NTelgraOnR696 1.17 70 26.43 1.39 2.65 Severe 
 I696EB OffRHilton 0.22 70 26.68 0.1 2.62 Severe 
 M10NB N10OfRW696 0.12 60 12.5 0.55 4.80 Severe 
 M10NB STelgrOnN10 0.15 60 12.76 0.68 4.70 Severe 
 M10NB N10OfSTelgr 0.12 60 17.5 0.38 3.43 Severe 
 M10NB W94OnN10 0.04 60 17.93 0.12 3.35 Severe 
 M10NB N10OfE94 0.17 60 20.21 0.43 2.97 Severe 
 M10NB NTelgrOnN10 0.07 60 21.55 0.18 2.78 Severe 
 M10NB N10OfNTelegr 0.79 60 21.95 1.71 2.73 Severe 
 M10NB N10OfMilWake 0.19 60 22.9 0.41 2.62 Severe 
 M10NB N10OfClairMt 0.3 60 23.84 0.63 2.52 Severe 
 M10NB N10OfW94 0.07 60 23.93 0.14 2.51 Severe 
 M10NB GrandAveOnN10 0.43 60 23.99 0.82 2.50 Severe 
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Table 12: Arterial Bottleneck Locations by Corridors using 2010 Speed Data 

        Corridor Locations PostSpd ObSpd CongTime TTindx Cong. 
   

 
mph mph mins ratio level 

 FORD_WB 275SBOffRamp 45 4.94 3.14 9.11 Severe 
 FORD_WB HaggertyRd 45 7.92 1.04 5.68 Severe 
 FORD_WB TelegrphNB 45 9.85 1.56 4.57 Severe 
 FORD_WB WyaneRd 45 19.59 0.76 2.30 High 
   

     
  

 GRiverAWB HaggertyRd 45 5.78 1.46 7.79 Severe 
 GRiverAWB BeckRd 45 5.84 3.33 7.71 Severe 
 GRiverAWB NoviRd 45 13.46 0.83 3.34 Severe 
 GRiverAWB Medowbrook 45 13.92 1.58 3.23 Severe 
   

     
  

 M17WB MapleSt 35 4.87 3.09 7.19 Severe 
 M17WB AftCrossAve 40 6.64 1.15 6.02 Severe 
 M17WB CarpenterRd 40 7.08 1.04 5.65 Severe 
 M17WB DexterSt 35 8.6 0.69 4.07 Severe 
 M17WB HewittRd 40 9.35 0.74 4.28 Severe 
 M17WB GlenAve 35 10.11 1.52 3.46 Severe 
 M17WB HuronPkwy 40 12.85 0.61 3.11 Severe 
   

     
  

 SchonerNB 13MileRd 45 5.97 2.25 7.54 Severe 
 SchonerNB 21MileRd 45 10.2 1.3 4.41 Severe 
 SchonerNB 14MileRd 45 12.35 1.19 3.64 Severe 
 SchonerNB Metropolitan1 45 13.82 1.25 3.26 Severe 
 SchonerNB HallRd1 45 15.95 1.34 2.82 Severe 
   

 
  

   
  

 SouthfldNB 12MileRd 45 7.75 3.87 5.81 Severe 
 SouthfldNB 10MileRd 45 8.36 1.15 5.38 Severe 
 SouthfldNB MtVernon 45 13.17 0.79 3.42 Severe 
   

 
  

   
  

 OrchardSB 12MileRd 45 5.92 4 7.60 Severe 
 OrchardSB GRiver1 45 7.29 0.87 6.17 Severe 
 OrchardSB GRiver2 45 11.81 0.89 3.81 Severe 
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Table 13: Freeway & Arterial Bottleneck Locations using 2009 speed data. 

Corridor Freeway Bottleneck Locations PostSpd ObsSpd TTindx Conglevl 
 M39 M39 NB@ Ford Rd 60 15.43 3.89 Severe 
 I94 I94EB @ I75 Off ramp onto I94 60 18.86 3.18 Severe 
 I94 I94WB  @ M 10 Off ramp onto I94 60 18.86 3.18 Severe 
 M39 M39 NB @ Warren Rd 60 19.71 3.04 Severe 
 I75 I75 NB between 8 and 9 Mile Rd 65 22.29 2.92 Severe 
 I75 I75 NB between 7 and 8 Mile Rd 65 26.00 2.50 Severe 
 I94 I94 EB @ I96 Off ramp onto I94 60 25.71 2.33 Severe 
 I75 I75 SB @ 14 Mile Rd 70 30.00 2.33 Severe 
 M59 M59 EB @ Rochester Rd. 65 32.50 2.00 High 
 I75 I75 SB @ 12 Mile Rd 70 36.00 1.94 High 
 I94 I94 EB @ State St. 60 32.57 1.84 High 
 M39 M39 SB @ 7 Mile Rd 60 32.57 1.84 High 
 M10 M10 NB @ Grand Blvd. 60 32.80 1.83 High 
 I94 I94 EB @ Conner Ave. 60 33.00 1.82 High 
 I75 I75 SB @ I94 60 33.20 1.81 High 
   

    
  

 Corridor Arterial Bottleneck Locations PostSpd ObSpd Ttindx Conglevl 
 GarfieldRd Garfield from 19 Mile to Hall Rd 45 10.70 4.20 Severe 
 SchoenhrRd Schoenher Rd from 19 Mile toM59 45 11.36 3.96 Severe 
 SchoenhrRd Schoenher Rd from 12 Mile to13Mile 45 11.48 3.92 Severe 
 MoundRd Mound Rd from 13 Mile to14 mile 45 12.06 3.73 Severe 
 M3Ave Gratiot (M3) from Sandpiper Dr toM59 45 12.30 3.66 Severe 
 8MileRd 8 Mile (M102) Rd from Halsted toHaggerty 45 12.45 3.62 Severe 
 M17Ave WashtenawAve from HuronPkw toCarpenterRd 40 11.71 3.42 Severe 
 M1Ave Woodward from Jeffereson to State Rd 40 12.00 3.33 Severe 
 Hall Rd Hall Rd from Mound Rd to VanDyke Rd 45 14.43 3.12 Severe 
 FordRd Ford Rd from I275 to Mortan Taylor 45 14.50 3.10 Severe 
 NewburgRd Newburg from AnnArbor to Plymouth Rd 45 14.71 3.06 Severe 
 Rochester Rochester Rd. from I75 to BigBeaver Rd 45 14.77 3.05 Severe 
 OrchrardLk Orchard Lake from 14 Mile to Maple Rd 45 15.13 2.98 Severe 
 US12Ave Michigan Ave (US12) from Platt Rd to US23 45 15.23 2.96 Severe 
 OrchrardLk Orchard Lake from 11 Mile to 12 mile 45 16.20 2.78 Severe 
 M17Ave WashtenawAve from Manchester to HuronPkwy 40 15.10 2.65 Severe 
 SouthfldRd SouthField from 11 Mile to 12 Mile 45 17.00 2.65 Severe 
 VanDykeRd VanDyke from 12 mile to Chicago Rd 45 17.93 2.51 High 
 M97Ave Groesbeck(M97) from 9 Mile to 10 mile 45 21.00 2.14 High 
 

         



22 
 

5.4 Regional TTindex 

To compare the overall roadway travel condition of the entire region from one year to another, a 
region-wide travel time index (TTindx) was computed for each study year. Each link' TTindx 
was weighted by its VMT value. A regional TTindx was computed as an average weighted travel 
time index. The comparisons of region-wide travel time index between each speed study year  
are shown in the following table 14 and figure 2:  
 
Table 14: Regional Travel time index by year 

 
Speed Study Year 

 
Regional TTindx 

 
FreewayTTindx 

 
Arterial TTindx 

 
 

2010 
 

1.25 
 

1.10 
 

1.45 
 

2009 
 

1.22 
 

1.10 
 

1.36 
 

2007-08 
 

1.36 
 

1.25 
 

1.43 
 

% diff between 2010 & 2009 
 

2.4% 
 

0 
 

6.2% 
 

% diff between 2009 &2007-08 
 

11.5% 
 

13.6% 
 

5.1% 
 

 

Figure 2: Regional Travel time index by year 
 

         

 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 As shown in the above table and figure, the 2010 travel time study reveals that there has been a 

slight increase in the overall regional TTindx from the last year 2009. This increase in regional 
TTindx is mainly due to 6.2% increase in the arterial TTindx from the last year.   
  

1 

1.1 

1.2 

1.3 

1.4 

1.5 

YR2007-08 YR2009 YR2010 

T

T

i

n

d

x

 

Speed Study Year 

TTindx 

Region 

Freeway 

Arterial 



23 
 

 

6. Congestion Mitigation Strategies 
 
Once congested corridors in the region-wide network for year 2035 no-build scenario were 
identified, the next step was evaluating possible mitigation strategies to alleviate congestions. 
These strategies can be grouped into the following three general categories.   
 
1. Transportation System Management (TSM): TSM strategies are designed to improve the 
management and operations of the existing roadway system. TSM can increase system capacity 
to handle higher traffic demand. Strategies or projects include: 
 a) Traffic signal timing & coordination, equipment modernization, development of traffic  
  management system (TMC) , 
 b) Intelligent transportation system (ITS) infrastructure and operational controls, real-time  
  traffic operation (variable message sign VMS), 
 c) Access management techniques such as spacing, location and design of driveway, median 
  opening and type of median, channelization etc. 
 d) Low cost bottleneck reduction (LBR) mitigation measures for freeway such as converting 
  shoulder as additional travel lane, re-striping merging or diverging areas, reduce lane  
  width to add auxiliary lane & metering or closing ramp etc.   
 
2. Travel Demand Management (TDM): TDM strategies are designed to reduce the demand for 
single-occupant vehicle by increasing or shifting the demand to high occupancy modes such as 
transit, car\vanpool. Peak spreading, telecommuting, flextime and  efficient land use 
development policies are other TDM strategies.  
 
3. Physical Roadway Capacity:  When other non-capacity mitigation strategies are not 

applicable or do not reduce congestion to an acceptable level, widening the road may be 
necessary to increase physical capacity. Widening projects include adding new travel lane, 
new HOV\HOT lane, acceleration\deceleration lane and intersection turning lane.  

   
The applicability of mitigation strategies was determined to each corridor by considering the 
percent difference between the congested speed and the target speed, the functional class of the 
roadway, and the anticipated benefit of the different types of mitigation strategies.  
 
It is assumed that non-capacity mitigation strategies can increase speed up to thirty percent. 
Therefore, if the speed on a corridor is less than 30 percent below the target speed, any one 
applicable mitigation strategy should decrease congestion to an acceptable level. If the corridor 
speed is between 30 and 50 percent below the target speed, two strategies would need to be 
applied, and so on. For example, if a freeway corridor is congested and the congested speed is 50 
percent below the target speed, ITS and TDM mitigation strategies should be applied and should 
reduce congestion to an acceptable level. However, if the congested speed is 75 percent below 
the target speed, widening may likely be necessary to reduce congestion.  
 
According to federal regulations, widening should only be considered when other non-capacity 
mitigation strategies will not reduce congestion to an acceptable level. Tables 15-17 illustrate the 
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mitigation measures that should be considered for congested links by functional class and 
congested speed versus target speed.  
 
 
Table 15  

Selection of Mitigation Strategies for Freeway Congested Links 
Percent Difference Between  

Congested and Target Speeds 

Mitigation Strategies 

ITS LowCostProj 

(LBR) 

TDM Widening 

<  30 percent X  X  
30 to 50 percent  X X  
50  to 75 percent X X X  

> 75 percent   X X 
 
 
Table 16 
Selection of Mitigation Strategies for Principal Arterial Congested Links 

Percent Difference Between 

Congested and Target Speeds 

Mitigation Strategies 

Signal 

Imprv. 

Access 

Mangmnt. 

TDM Intersection 

Imprv. 

Widening 

<  30 percent X     
30 to 50 percent X X    
50 to 85 percent X X X X  

> 85 percent X X X  X 
 
 
Table 17 
Selection of Mitigation Strategies for Minor Arterial, Collector, and Local Congested Links 

Percent Difference Between 

Congested and Target Speeds 

Mitigation Strategies 

Access 

Management 

Signal  

Imprv. 

Intersection 

Imprv. 

Widening 

<  30 percent X    
30 to 59 percent X X   
60 to 89 percent X X X  

> 90 percent X X  X 
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Appendix A:  Maps displaying congested links in 2005 and 2035 TDFM 
 networks 
 
Appendix B: Tables and maps displaying speed study corridors  
 
Appendix C:  Maps depicting congestion levels, average speed and  
  time/space trajectories for selected corridors 
 
Appendix D:  Michigan ITS & Navteq Road Sensors Speed Data for  
  several freeway corridors 
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Appendix  A:  Maps displaying congested links in 2005 and 
2035 TDFM networks 
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Appendix B: Tables and maps displaying speed study corridors and  
 Michigan ITS & NavTeq Road Sensor Locations 
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Freeway Corridors for 2007-08, 2009 &2010 Speed Studies 
 

Zone ID Located On From To Length 2010 Data 2009 Data 
2007-8 

Data 

I275A I-275 Michigan Avenue I-696 14.56 X     
I696A I-696 Telegraph Rd Mound Rd 13.32 X     
I75A I-75 12 Mile Rd Adams Rd 10.95 X X X 
I75B I-75 Goddard Rd Woodward Ave 12.07 X     
I75C I-75 Dixie Hwy Goddard Rd 23.27 X     
I75D I 75 I 94 12 Mile Rd 10.31 X   X 
I75F I-75 Adams Road Holly Rd 23.84   X   
I94 I-94 Rotunda Dr Vernier Rd 16.49   X X 

I94B I 94 Ann Arbor-Saline Rd Harris 9.81 X X X 
I94C I-94 Harris Rd Rotunda Dr 24.00   X   
I94D I-94 Vernier Rd New Haven Rd 21.38   X   
I94E I-94 Rotunda Dr Little Mack Ave 22.44 X     
I96 I-96 I-275 MLK Blvd 19.82 X X   

I96B I-96 M-59 US-23 14.37 X     
M10 M-10 Fort St 14 Mile 21.86 X X X 

M14A M-14 Earhart Rd I-275 14.30   X   
M39B M-39 I-94 M-10 13.57 X X   
US23 US-23 Plymouth Rd Grand River Blvd 17.88 X X X 

US23B US-23 US-12 Plymouth Rd 7.26 X X   
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Arterial Corridors for 2007-08, 2009 &2010 Speed Studies 
 

Zone ID Located On From To Length 2010 Data 2009 Data 2007-8 Data 

12Mile 12 Mile Rd I-75 Schoenherr Rd 6.52 X X   
12MileB 12 Mile Rd Beck Rd Orchard Lake Rd 8.05 X     
14MileA 14 Mile Rd Dequindre Rd M3 (Gratiot Ave) 9.08 X     
23MileA 23 Mile Rd M-53 Gratiot Ave 9.26 X     
Garfield Garfield Rd Utica Rd 21 Mile Rd 7.57   X   

GrandRiverA Grand River Avenue Wixom Rd Ten Mile Rd 6.10 X     
JeffersonA Jefferson Ave Woodward Ave Conner St 5.29 X     
LivernoisA Livernois Avenue Warren Ave 8 Mile Rd 7.07 X     

M102A M-102 Haggerty Rd M 39 11.07 X X X 
M102B M-102 M 39 Mound Rd 8.99 X X X 
M102C M-102 Mound Rd I 94 6.53 X X X 
M153A M-153 Canton Center Rd Evergreen Rd 13.00 X X X 
M153B M153 (Ford Rd) Evergreen Rd Wyoming Ave 4.00 X     

M17 M-17 I 94 Cross St 9.04 X X X 
M1A Woodward Ave Jefferson 8 Mile Rd 9.06 X X X 
M1B Woodward Ave 8 Mile Rd Quarton Rd 9.38 X X X 
M3A Gratiot Ave Brush St 10 Mile Rd 11.09 X X X 
M3B Gratiot Ave 10 Mile Rd 23 Mile Rd 14.86 X X X 
M5 Grand River Sinacola Bagley St 21.17 X X X 

M53 M-53 I 94 18 Mile Rd 14.45 X X X 
M59 M-59 I-75 M-97 19.03   X X 

M59B M-59 I-96 Milford Rd 19.50 X X   
M5B M 5 Prospect St Whitmore Lake Rd 11.90 X X X 

M5Connector M-5 Connector 12 Mile Rd Pontiac Trail Rd 4.12 X X   
M85A M-85 (Fort St) Gibralter Rd Schaefer Rd 13.66   X X 
M85B M-85 (Fort St) Schaefer Rd Griswold St 6.83   X   
M97A M-97 Glenfield St 13 Mile Rd 8.77 X X X 
M97B M-97 13 Mile Rd M 59 8.32 X X X 
MackA Mack Avenue Cadieux Rd 10 Mile Rd 6.00 X     
MetroA Metropolitan Pkwy Lahser Rd John R Rd 7.96 X X X 
MetroB Metropolitan Pkwy John R Rd Gratiot Ave 11.07   X X 

MiddlebeltA Middlebelt Rd Ford Rd 8 Mile Rd 8.00 X X   
MiddlebeltB Middlebelt Rd Ford Rd Eureka Rd 8.98   X   

MonroeA Monroe St (M-125) Albain Rd Hurd Rd 5.94 X     
MoundA Mound Rd Davison Ave 14 Mile Rd 7.84 X   X 
MoundB Mound Rd 14 Mile Rd M 59 6.12 X X X 

Newburgh Newburgh Rd Ford Rd 8 Mile Rd 7.98 X X   
NorthTerritorialA North Territorial Rd Whitmore Lake Rd Gotfredson Rd 10.23 X     

Orchard Orchard Lake Rd 8 Mile Rd 14 Mile Rd 6.17 X X X 
OrchardB Orchard Lake Rd 14 Mile Rd Telegraph Rd 7.21   X   

PinegroveA Pine Grove Ave 10th St (South) Holland Ave 4.68 X   
Rochester Rochester Rd I-75 University Dr 8.48   X    

RochesterB Rochester Rd Catalpa Dr Stephenson Hwy 4.06 X     
Schoenherr Schoenherr Rd I-696 21 Mile Rd 10.37 X     
Southfield Southfield Rd 9 Mile Rd 14 Mile Rd 5.02 X     

US12A Michigan Ave Platt Rd I-275 14.58 X X   
US12B Michigan Ave I 275 M 39 11.96 X X X 
US12C Michigan Ave M-39 Woodward Ave 8.87 X X X 
US12D US12 (Michigan Avenue) Ann Arbor St Platt Rd 4.83 X     
US24A Telegraph Rd 10 Mile Rd Square Lake Rd 9.30   X X 
US24B Telegraph Rd Ecorse Rd 10 Mile Rd 14.98 X X X 
US24C Telegraph Rd Huron River Dr Ecorse Rd 11.57   X X 

Whittaker Whittaker Rd I-94 Willis Rd 5.37   X X 
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Map for 2007-2008 Speed Study Corridors 
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Map for 2009 Speed Study Corridors 
 

 
  



34 
 

Map for 2010 Speed Study Corridors 
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Appendix C:  Maps depicting congestion levels, average speeds 
and Time/space Trajectories for selected corridors in year 2010 
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Time Space Trajectories for I 94E Corridor 
 
Appendix C:  Time/space trajectories and MITS spot speed for corridors 
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Time Space Trajectories for M 39 N Corridor 
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Time Space Trajectories for I 75 N Corridor 
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Time Space Trajectories for M 10 N Corridor 
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Time Space Trajectories for Washtenaw Ave. (M 17W) Corridor 
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Time Space Trajectories for Schoenerr Rd Corridor 
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Time Space Trajectories for Ford Rd Corridor 
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Appendix D:  Michigan ITS and NavTeq Road Sensors Speed 
Data for several Freeway Corridors  
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PM Speed on E I-94 using Michigan ITS & Navteq Road Sensors 

Speed Data 
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PM Speed on N I-75 using Michigan ITS & Navteq Road Sensors 

Speed Data 
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PM Speed on N M-39 using Michigan ITS & Navteq Road Sensors 

Speed Data 
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