
2035 No Build HCM Calculations

Analysis Type Location Peak Hour V (veh/h) % Trucks Speed (mph) fHV VF (pc/h/ln) D (pc/mi/ln) LOS

Major Diverge NB I-75 / WB I-96 Diverge
AM 5254 12 - 0.943 1172 12.8 B

Midday 2409 27 - 0.881 576 6.3 A
PM 3254 13 - 0.939 730 8.0 A

1-Lane Segment WB I-96 from WB I-96 (2-1 lane) 
merge to Gateway on-ramp

AM 1075 20 55 0.909 1245 22.6 C
Midday 671 36 55 0.847 833 15.2 B

PM 824 24 55 0.893 971 17.7 B

1-Lane Segment EB I-96 from Gateway off-ramp 
to SB I-75

AM 773 29 55 0.873 932 16.9 B
Midday 413 42 55 0.826 526 9.6 A

PM 891 10 55 0.952 985 17.9 B

HCM Equations:
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                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-75 NB                                                
From/To:                I-96 WB Exit/I-75 NB S.D. Exit                         
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4179           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1100           v                   
Trucks and buses                            10             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.952                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1155           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1155           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  21.0           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-75 NB                                                
From/To:                I-75 NB S.D. Exit/Amb. Ent.                            
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4179           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1100           v                   
Trucks and buses                            10             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.952                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1540           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1540           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  28.0           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-75 NB                                                
From/To:                Amb. Ent./C-D Road Exit                                
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4932           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1298           v                   
Trucks and buses                            9              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.957                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1808           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1808           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.9           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



































                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   Midday Peak                                            
Freeway/Direction:      I-75 NB                                                
From/To:                I-96 WB Exit/I-75 NB S.D. Exit                         
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1738           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     457            v                   
Trucks and buses                            23             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.897                              
Driver population factor, fp                1.00                               
Flow rate, vp                               510            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               510            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  9.3            pc/mi/ln            



Level of service, LOS                       A                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   Midday Peak                                            
Freeway/Direction:      I-75 NB                                                
From/To:                I-75 NB S.D. Exit/Amb. Ent.                            
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1738           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     457            v                   
Trucks and buses                            23             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.897                              
Driver population factor, fp                1.00                               
Flow rate, vp                               680            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               680            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  12.4           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   Midday Peak                                            
Freeway/Direction:      I-75 NB                                                
From/To:                Amb. Ent./C-D Road Exit                                
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1912           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     503            v                   
Trucks and buses                            21             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.905                              
Driver population factor, fp                1.00                               
Flow rate, vp                               741            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               741            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  13.5           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



































                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-75 NB                                                
From/To:                I-96 WB Exit/I-75 NB S.D. Exit                         
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2430           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     639            v                   
Trucks and buses                            9              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.957                              
Driver population factor, fp                1.00                               
Flow rate, vp                               668            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               668            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  12.1           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-75 NB                                                
From/To:                I-75 NB S.D. Exit/Amb. Ent.                            
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2430           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     639            v                   
Trucks and buses                            9              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.957                              
Driver population factor, fp                1.00                               
Flow rate, vp                               891            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               891            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  16.2           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-75 NB                                                
From/To:                Amb. Ent./C-D Road Exit                                
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2617           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     689            v                   
Trucks and buses                            8              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.962                              
Driver population factor, fp                1.00                               
Flow rate, vp                               955            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               955            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  17.4           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-75 SB                                                
From/To:                C-D Road Ent. / Amb. Exit                              
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2423           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     638            v                   
Trucks and buses                            8              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.962                              
Driver population factor, fp                1.00                               
Flow rate, vp                               884            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               884            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  16.1           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-75 SB                                                
From/To:                Amb. Exit / EB I-96 Ent.                               
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2309           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     608            v                   
Trucks and buses                            7              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.966                              
Driver population factor, fp                1.00                               
Flow rate, vp                               839            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               839            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  15.3           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-75 SB                                                
From/To:                EB I-96 Ent. / Amb. Ent.                               
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   3082           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     811            v                   
Trucks and buses                            13             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.939                              
Driver population factor, fp                1.00                               
Flow rate, vp                               864            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               864            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  15.7           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



































                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   Midday Peak                                            
Freeway/Direction:      I-75 SB                                                
From/To:                C-D Road Ent. / Amb. Exit                              
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2561           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     674            v                   
Trucks and buses                            19             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.913                              
Driver population factor, fp                1.00                               
Flow rate, vp                               984            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               984            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  17.9           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   Midday Peak                                            
Freeway/Direction:      I-75 SB                                                
From/To:                Amb. Exit / EB I-96 Ent.                               
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2167           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     570            v                   
Trucks and buses                            21             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.905                              
Driver population factor, fp                1.00                               
Flow rate, vp                               840            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               840            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  15.3           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   Midday Peak                                            
Freeway/Direction:      I-75 SB                                                
From/To:                EB I-96 Ent. / Amb. Ent.                               
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   2580           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     679            v                   
Trucks and buses                            24             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.893                              
Driver population factor, fp                1.00                               
Flow rate, vp                               760            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               760            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  13.8           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



































                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-75 SB                                                
From/To:                C-D Road Ent. / Amb. Exit                              
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4893           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1288           v                   
Trucks and buses                            9              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.957                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1794           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1794           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  32.6           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-75 SB                                                
From/To:                Amb. Exit / EB I-96 Ent.                               
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   4238           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1115           v                   
Trucks and buses                            9              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.957                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1554           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          3                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              3.0            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1554           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          3                                  
Density, D                                  28.3           pc/mi/ln            



Level of service, LOS                       D                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-75 SB                                                
From/To:                EB I-96 Ent. / Amb. Ent.                               
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   5129           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     1350           v                   
Trucks and buses                            9              %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.957                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1410           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          4                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              1.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1410           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          4                                  
Density, D                                  25.6           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



































                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-96 WB                                                
From/To:                I-75 Split/Amb. Ent. (2-lanes)                         
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1075           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     283            v                   
Trucks and buses                            20             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.909                              
Driver population factor, fp                1.00                               
Flow rate, vp                               622            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              4.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               622            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  11.3           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-96 WB                                                
From/To:                Amb. Ent. / Michigan Exit                              
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1834           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     483            v                   
Trucks and buses                            21             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.905                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1067           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              4.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1067           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  19.4           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   Midday Peak                                            
Freeway/Direction:      I-96 WB                                                
From/To:                I-75 Split/Amb. Ent. (2-lanes)                         
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   671            veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     177            v                   
Trucks and buses                            25             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.889                              
Driver population factor, fp                1.00                               
Flow rate, vp                               397            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              4.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               397            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  7.2            pc/mi/ln            



Level of service, LOS                       A                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   Midday Peak                                            
Freeway/Direction:      I-96 WB                                                
From/To:                Amb. Ent. / Michigan Exit                              
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1071           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     282            v                   
Trucks and buses                            25             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.889                              
Driver population factor, fp                1.00                               
Flow rate, vp                               634            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              4.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               634            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  11.5           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-96 WB                                                
From/To:                I-75 Split/Amb. Ent. (2-lanes)                         
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   824            veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     217            v                   
Trucks and buses                            24             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.893                              
Driver population factor, fp                1.00                               
Flow rate, vp                               486            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              4.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               486            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  8.8            pc/mi/ln            



Level of service, LOS                       A                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-96 WB                                                
From/To:                Amb. Ent. / Michigan Exit                              
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1240           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     326            v                   
Trucks and buses                            25             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.889                              
Driver population factor, fp                1.00                               
Flow rate, vp                               734            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              4.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               734            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  13.3           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   AM Peak                                                
Freeway/Direction:      I-96 EB                                                
From/To:                Michigan Ent. / Amb. Exit                              
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1120           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     295            v                   
Trucks and buses                            25             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.889                              
Driver population factor, fp                1.00                               
Flow rate, vp                               663            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              4.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               663            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  12.1           pc/mi/ln            



Level of service, LOS                       B                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   Midday Peak                                            
Freeway/Direction:      I-96 EB                                                
From/To:                Michigan Ent. / Amb. Exit                              
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   909            veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     239            v                   
Trucks and buses                            25             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.889                              
Driver population factor, fp                1.00                               
Flow rate, vp                               538            pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              4.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               538            pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  9.8            pc/mi/ln            



Level of service, LOS                       A                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



                                                                               
                   HCS+: Basic Freeway Segments Release 5.2                    
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                        Fax:  248-936-1176                 
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                CH                                                     
Agency or Company:      PARSONS                                                
Date Performed:         11/17/08                                               
Analysis Time Period:   PM Peak                                                
Freeway/Direction:      I-96 EB                                                
From/To:                Michigan Ent. / Amb. Exit                              
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
_________________________Flow Inputs and Adjustments___________________________
                                                                               
Volume, V                                   1864           veh/h               
Peak-hour factor, PHF                       0.95                               
Peak 15-min volume, v15                     491            v                   
Trucks and buses                            15             %                   
Recreational vehicles                       0              %                   
Terrain type:                               Level                              
    Grade                                   0.00           %                   
    Segment length                          0.00           mi                  
Trucks and buses PCE, ET                    1.5                                
Recreational vehicle PCE, ER                1.2                                
Heavy vehicle adjustment, fHV               0.930                              
Driver population factor, fp                1.00                               
Flow rate, vp                               1055           pc/h/ln             
                                                                               
_________________________Speed Inputs and Adjustments__________________________
                                                                               
Lane width                                  12.0           ft                  
Right-shoulder lateral clearance            6.0            ft                  
Interchange density                         1.00           interchange/mi      
Number of lanes, N                          2                                  
Free-flow speed:                            Measured                           
     FFS or BFFS                            55.0           mi/h                
Lane width adjustment, fLW                  0.0            mi/h                
Lateral clearance adjustment, fLC           0.0            mi/h                
Interchange density adjustment, fID         2.5            mi/h                
Number of lanes adjustment, fN              4.5            mi/h                
Free-flow speed, FFS                        55.0           mi/h                
                                            Urban Freeway                      
                                                                               
_________________________LOS and Performance Measures__________________________
                                                                               
Flow rate, vp                               1055           pc/h/ln             
Free-flow speed, FFS                        55.0           mi/h                
Average passenger-car speed, S              55.0           mi/h                
Number of lanes, N                          2                                  
Density, D                                  19.2           pc/mi/ln            



Level of service, LOS                       C                                  
                                                                               
  Overall results are not computed when free-flow speed is less than 55 mph.   
                                                                               
                                                                               



































                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                       Fax:  248-936-1176                  
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                CH                                                     
Agency/Co.:             PARSONS                                                
Date performed:         11/17/08                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-75 NB                                                
Junction:               Exit Ramp to NB I-75 S.D.                              
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4179           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              0              vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4179        0                     vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1100        0                     v     
Trucks and buses                       10          0                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.952       1.000                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          4619        0                     pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.645   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2977   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4619          6750            No                    
      Fi   F                                                                   
     v                     2977          4400            No                    
      12                                                                       
     v  = v - v            4619          6750            No                    
      FO   F   R                                                               
     v                     0             2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.428                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.8    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.1    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                       Fax:  248-936-1176                  
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                CH                                                     
Agency/Co.:             PARSONS                                                
Date performed:         11/17/08                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-75 NB                                                
Junction:               Entrance Ramp from Ambassador                          
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4179           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              753            vph                 
Length of first accel/decel lane            870            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4179        753                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1100        198                   v     
Trucks and buses                       10          0                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.952       1.000                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          4619        793                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.602   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  2780   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5412          6750            No                    
      FO                                                                       
     v                     3573          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   27.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.399                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 50.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.9    mph                  
_______________________________________________________________________________
                                                                               



































                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                       Fax:  248-936-1176                  
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                CH                                                     
Agency/Co.:             PARSONS                                                
Date performed:         11/17/08                                               
Analysis time period:   Midday Peak                                            
Freeway/Dir of Travel:  I-75 NB                                                
Junction:               Exit Ramp to NB I-75 S.D.                              
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1738           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              0              vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1738        0                     vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                457         0                     v     
Trucks and buses                       23          0                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.897       1.000                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          2040        0                     pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.709   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1446   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2040          6750            No                    
      Fi   F                                                                   
     v                     1446          4400            No                    
      12                                                                       
     v  = v - v            2040          6750            No                    
      FO   F   R                                                               
     v                     0             2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   7.7     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.428                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.2    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                       Fax:  248-936-1176                  
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                CH                                                     
Agency/Co.:             PARSONS                                                
Date performed:         11/17/08                                               
Analysis time period:   Midday Peak                                            
Freeway/Dir of Travel:  I-75 NB                                                
Junction:               Entrance Ramp from Ambassador                          
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 NoBuild                                           
Description:  Detroit River International Crossing Project                     
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1738           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              174            vph                 
Length of first accel/decel lane            870            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1738        174                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                457         46                    v     
Trucks and buses                       23          0                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.897       1.000                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          2040        183                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.602   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1228   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2223          6750            No                    
      FO                                                                       
     v                     1411          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   10.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.276                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.9    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.3    mph                  
_______________________________________________________________________________
                                                                               



































                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                       Fax:  248-936-1176                  
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                CH                                                     
Agency/Co.:             PARSONS                                                
Date performed:         11/17/08                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-75 NB                                                
Junction:               Exit Ramp to NB I-75 S.D.                              
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2430           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              0              vph                 
Length of first accel/decel lane            1000           ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2430        0                     vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                639         0                     v     
Trucks and buses                       9           0                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.957       1.000                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          2673        0                     pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.693   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1853   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2673          6750            No                    
      Fi   F                                                                   
     v                     1853          4400            No                    
      12                                                                       
     v  = v - v            2673          6750            No                    
      FO   F   R                                                               
     v                     0             2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.428                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 52.3    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                       Fax:  248-936-1176                  
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                CH                                                     
Agency/Co.:             PARSONS                                                
Date performed:         11/17/08                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-75 NB                                                
Junction:               Entrance Ramp from Ambassador                          
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2430           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     35.0           mph                 
Volume on ramp                              187            vph                 
Length of first accel/decel lane            870            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent Ramp                                    vph                 
Position of adjacent Ramp                                                      
Type of adjacent Ramp                                                          
Distance to adjacent Ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2430        187                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                639         49                    v     
Trucks and buses                       9           0                     %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.957       1.000                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          2673        197                   pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =            (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    0.602   Using Equation  1                            
                   FM                                                          
                  v  = v  (P  ) =  1609   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2870          6750            No                    
      FO                                                                       
     v                     1806          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.284                        
                                              S                                
Space mean speed in ramp influence area,     S  = 51.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 53.0    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                       Fax:  248-936-1176                  
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                CH                                                     
Agency/Co.:             PARSONS                                                
Date performed:         11/17/08                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-75 SB                                                
Junction:               Exit Ramp to Ambassador                                
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1120           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              349            vph                 
Length of first accel/decel lane            785            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1120        349                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                295         92                    v     
Trucks and buses                       25          18                    %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.889       0.917                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          1326        400                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.708   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1056   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1326          6750            No                    
      Fi   F                                                                   
     v                     1056          4400            No                    
      12                                                                       
     v  = v - v            926           6750            No                    
      FO   F   R                                                               
     v                     400           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   6.3     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.464                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.9    mph                  
_______________________________________________________________________________



































                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                       Fax:  248-936-1176                  
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                CH                                                     
Agency/Co.:             PARSONS                                                
Date performed:         11/17/08                                               
Analysis time period:   Midday Peak                                            
Freeway/Dir of Travel:  I-75 SB                                                
Junction:               Exit Ramp to Ambassador                                
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           2561           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              495            vph                 
Length of first accel/decel lane            785            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2561        495                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                674         130                   v     
Trucks and buses                       19          25                    %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.913       0.889                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          2952        586                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.659   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2146   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2952          6750            No                    
      Fi   F                                                                   
     v                     2146          4400            No                    
      12                                                                       
     v  = v - v            2366          6750            No                    
      FO   F   R                                                               
     v                     586           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.481                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 60.3    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 51.4    mph                  
_______________________________________________________________________________



































                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                       Fax:  248-936-1176                  
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                CH                                                     
Agency/Co.:             PARSONS                                                
Date performed:         11/17/08                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-75 SB                                                
Junction:               Exit Ramp to Ambassador                                
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  3                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           4893           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              972            vph                 
Length of first accel/decel lane            785            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4893        972                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                1288        256                   v     
Trucks and buses                       9           19                    %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.957       0.913                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          5382        1120                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    0.574   Using Equation  5                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3566   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5382          6750            No                    
      Fi   F                                                                   
     v                     3566          4400            No                    
      12                                                                       
     v  = v - v            4262          6750            No                    
      FO   F   R                                                               
     v                     1120          2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   27.9    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.529                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  = 57.2    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.8    mph                  
_______________________________________________________________________________



































                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                       Fax:  248-936-1176                  
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                CH                                                     
Agency/Co.:             PARSONS                                                
Date performed:         11/17/08                                               
Analysis time period:   AM Peak                                                
Freeway/Dir of Travel:  I-96 EB                                                
Junction:               Exit Ramp to Ambassador                                
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1120           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              349            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1120        349                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                295         92                    v     
Trucks and buses                       25          18                    %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.889       0.917                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          1326        400                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1326   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1326          4500            No                    
      Fi   F                                                                   
     v                     1326          4400            No                    
      12                                                                       
     v  = v - v            926           4500            No                    
      FO   F   R                                                               
     v                     400           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   8.7     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.464                        
                                              S                                
Space mean speed in ramp influence area,     S  = 49.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 49.0    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                       Fax:  248-936-1176                  
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                CH                                                     
Agency/Co.:             PARSONS                                                
Date performed:         11/17/08                                               
Analysis time period:   Midday Peak                                            
Freeway/Dir of Travel:  I-96 EB                                                
Junction:               Exit Ramp to Ambassador                                
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           909            vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              495            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        909         495                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                239         130                   v     
Trucks and buses                       25          25                    %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.889       0.889                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          1076        586                   pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1076   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1076          4500            No                    
      Fi   F                                                                   
     v                     1076          4400            No                    
      12                                                                       
     v  = v - v            490           4500            No                    
      FO   F   R                                                               
     v                     586           2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   6.6     pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence A                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.481                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.8    mph                  
_______________________________________________________________________________



                                                                               
                      HCS+: Ramps and Ramp Junctions Release 5.2               
                                                                               
                                                                               
PTG                                                                            
26777 Central Park Blvd                                                        
Southfield, MI 48076                                                           
                                                                               
Phone:  248-936-1147                       Fax:  248-936-1176                  
E-mail:  catherine.hartner@parsons.com                                         
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                CH                                                     
Agency/Co.:             PARSONS                                                
Date performed:         11/17/08                                               
Analysis time period:   PM Peak                                                
Freeway/Dir of Travel:  I-96 EB                                                
Junction:               Exit Ramp to Ambassador                                
Jurisdiction:           MDOT                                                   
Analysis Year:          2035 No Build                                          
Description:  Detroit River International Crossing Project                     
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  55.0           mph                 
Volume on freeway                           1864           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     35.0           mph                 
Volume on ramp                              972            vph                 
Length of first accel/decel lane            770            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   No                                 
Volume on adjacent ramp                                    vph                 
Position of adjacent ramp                                                      
Type of adjacent ramp                                                          
Distance to adjacent ramp                                  ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1864        972                   vph   
Peak-hour factor, PHF                  0.95        0.95                        
Peak 15-min volume, v15                491         256                   v     
Trucks and buses                       15          19                    %     
Recreational vehicles                  0           0                     %     
Terrain type:                          Level       Level                       
     Grade                             0.00    %   0.00    %           %       
     Length                            0.00    mi  0.00    mi          mi      
Trucks and buses PCE, ET               1.5         1.5                         
Recreational vehicle PCE, ER           1.2         1.2                         



Heavy vehicle adjustment, fHV          0.930       0.913                       
Driver population factor, fP           1.00        1.00                        
Flow rate, vp                          2109        1120                  pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =            (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2109   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2109          4500            No                    
      Fi   F                                                                   
     v                     2109          4400            No                    
      12                                                                       
     v  = v - v            989           4500            No                    
      FO   F   R                                                               
     v                     1120          2000            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.529                        
                                              S                                
Space mean speed in ramp influence area,     S  = 48.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 48.1    mph                  
_______________________________________________________________________________
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