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Appendix C: 
 
CRC Design Refinements: Traffic Operations Review Methodology and HCS/HCM 
Segmentation Analysis Worksheets 
 
URS reviewed forecast 2030 traffic operations from the following two perspectives: 

1. Reviewed VISSIM simulation results as described in the Interstate 5 Columbia River Crossing, 
Draft Traffic Technical Report, March 2010 (the CRC Traffic Report, in abbreviation). URS is not 
tasked to perform any new or additional VISSIM simulations for this project. 

2. Performed preliminary traffic analysis for the LPA Phase I condition in order to estimate whether 
the forecast traffic demand would be over capacity for the 10-lane bridges (five lanes in each 
direction). URS used the Highway Capacity Software (HCS+ Version 5.4) which faithfully 
implemented the analytical methodology for freeway facilities, as described in Chapter 22 of the 
Highway Capacity Manual (HCM 2000).   

 
The HCM methods were used as a sketch planning tool to provide rough capacity estimates which cannot 
be directly extracted from VISSIM simulation results. These estimates verified the VISSIM results at the 
planning level, such as the forecast of overall performance of the 10-lane bridge, but are not intended to 
replace or add to the VISSIM analysis. A discrepancy between results from the two approaches, if there is 
any, indicates that further analysis with VISSIM simulations is necessary. The following two performance 
measures were evaluated using the HCM methods: 

• Vehicle Capacity, which the HCM 2000 defines as “the maximum number of vehicles that can pass 
a given point during a specified period under prevailing roadway, traffic, and control conditions. 
This assumes that there is no influence from downstream traffic operations, such as backing up of 
traffic into the analysis point.” 

• Volume to capacity (V/C) ratio, which the HCM 2000 defines as “the ratio of flow rate to capacity for 
a transportation facility.” For simplicity, this evaluation considers forecast traffic demand as the flow 
rate, assuming the traffic demand is fully served. 

 
As stated in the HCM 2000, the HCM methodology does not fully address the following subjects: 

• Interactions among upstream and downstream segments. 
• Delays caused by vehicles leaving before or after the study time duration (usually the peak traffic 

hour).  
• Multiple overlapping bottlenecks. 
• The methodology is limited to the extent that it can accommodate demand in excess of capacity. 

The procedures address only local oversaturated flow situations, not systemwide oversaturated 
flow conditions. 

• Some locations cannot be clearly defined as a specific type of freeway facility based on HCM 
methodology and therefore would require different HCM methods for comparative analysis.  

 
While a capacity estimate provides one way, with a single performance measure, to evaluate traffic at a 
planning level, a comprehensive evaluation with multiple performance measures can be achieved 
effectively using VISSIM simulations. 
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Facilities I-5 SB AM Seg 26-30 (Rev.1).txt
                                                                               
                   HCS+: Freeway Facilities Release 5.4                        
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
Phone:                                      Fax:                               
E-mail:                                                                        
                                                                               
_________________________Operational Analysis__________________________________
                                                                               
Analyst:                WFH                                                    
Agency or Company:      URS                                                    
Date Performed:         6/19/2010                                              
Analysis Time Period:   AM Peak Hour                                           
Freeway:                I-5 Southbound                                         
Location:               Portland Blvd to I-405 Off                             
Jurisdiction:           ODOT                                                   
Analysis Year:          2030                                                   
Description:  CRC LPA Phase I                                                  
                                                                               
_____________________________FREEWAY GEOMETRY__________________________________
Segment No.  1     2     3     4     5     6     7     8     9     10    11    
Segment Type B     ONR   R     OFR   B     ONR   WC    B     B     B     B     
Length (ft)  1780  400   630   400   2660  760   2000  3000  0     0     0     
Terrain      Level Level Level Level Level Level Level Level Level Level Level 
Grade (%)                                                                      
RAMP DATA                                                                      
No. of Lanes       1           1           1                                   
Ramp on Left       No          No          No                                  
Acc Lng(ft)        120         0           250                                 
Terrain            Level       Level       Level                               
Grade (%)                                                                      
Length (ft)                                                                    
                                                                               
Segment No.  12    13   14    15    16    17    18    19    20     21    22    
Segment Type B     B     B     B     B     B     B     B     B     B     B     
Length (ft)  0     0     0     0     0     0     0     0     0     0     0     
Terrain      Level Level Level Level Level Level Level Level Level Level Level 
Grade (%)                                                                      
RAMP DATA                                                                      
No. of Lanes                                                                   
Ramp on Left                                                                   
Acc Lng(ft)                                                                    
Terrain                                                                        
Grade (%)                                                                      
Length (ft)                                                                    
                                                                               
Segment No.  23    24   25                                                     
Segment Type B     B     B                                                     
Length (ft)  0     0     0                                                     
Terrain      Level Level Level                                                 
Grade (%)                                                                      
RAMP DATA                                                                      
No. of Lanes                                                                   
Ramp on Left                                                                   
Acc Lng(ft)                                                                    
Terrain                                                                        
Grade (%)                                                                      
Length (ft)                                                                    
_______________________________________________________________________________
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_________________________________FREEWAY DATA__________________________________
Time Interval   1                                                              
Segment No.  1     2     3     4     5     6     7     8     9     10    11    
No. of Lanes 3     3     3     3     3     3     4     2     2     2     2     
Ln Wid (ft)  12.0  12.0  12.0  12.0  12.0  12.0  12.0  12.0                    
Lat Clr (ft) 6.0   6.0   6.0   6.0   6.0   6.0   6.0   6.0                     
Trucks (%)   6     6     6     6     6     6     6     6     0     0     0     
RV's (%)     0     0     0     0     0     0     0     0     0     0     0     
RAMP DATA                                                                      
Trucks (%)         6           6           6                                   
RV's (%)           0           0           0                                   
                                                                               
Segment No.  12    13   14    15    16    17    18    19    20     21    22    
Segment Type B     B     B     B     B     B     B     B     B     B     B     
No. of Lanes 2     2     2     2     2     2     2     2     2     2     2     
Ln Wid (ft)                                                                    
Lat Clr (ft)                                                                   
Trucks (%)   0     0     0     0     0     0     0     0     0     0     0     
RV's (%)     0     0     0     0     0     0     0     0     0     0     0     
RAMP DATA                                                                      
Trucks (%)                                                                     
RV's (%)                                                                       
                                                                               
Segment No.  23    24   25                                                     
Segment Type B     B     B                                                     
No. of Lanes 2     2     2                                                     
Ln Wid (ft)                                                                    
Lat Clr (ft)                                                                   
Trucks (%)   0     0     0                                                     
RV's (%)     0     0     0                                                     
RAMP DATA                                                                      
Trucks (%)                                                                     
RV's (%)                                                                       
_______________________________________________________________________________
                                                                               
                                                                               
______________________________INPUT DEMANDS (vph)______________________________
                                                                               
_________________________Segment Number and Type_______________________________
_______________________________________________________________________________
   Time   |  1     2     3     4     5     6     7     8     9     10    11    
 Interval |  B     ONR   R     OFR   B     ONR   WC    B     B     B     B     
_______________________________________________________________________________
    1     |  5685  5900  5900  5900  5365  5675  5865  3190  3190  3190  3190  
 OnRamp   |        215                     310   190                           
 OffRamp  |                    535               2675                          
 RampRamp |                                      20                            
    2     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |        0                       0     0                             
 OffRamp  |                    0                 0                             
 RampRamp |                                      0                             
    3     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |        0                       0     0                             
 OffRamp  |                    0                 0                             
 RampRamp |                                      0                             
    4     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |        0                       0     0                             
 OffRamp  |                    0                 0                             
 RampRamp |                                      0                             
    5     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |        0                       0     0                             
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 OffRamp  |                    0                 0                             
 RampRamp |                                      0                             
    6     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |        0                       0     0                             
 OffRamp  |                    0                 0                             
 RampRamp |                                      0                             
    7     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |        0                       0     0                             
 OffRamp  |                    0                 0                             
 RampRamp |                                      0                             
    8     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |        0                       0     0                             
 OffRamp  |                    0                 0                             
 RampRamp |                                      0                             
    9     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |        0                       0     0                             
 OffRamp  |                    0                 0                             
 RampRamp |                                      0                             
   10     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |        0                       0     0                             
 OffRamp  |                    0                 0                             
 RampRamp |                                      0                             
   11     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |        0                       0     0                             
 OffRamp  |                    0                 0                             
 RampRamp |                                      0                             
   12     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |        0                       0     0                             
 OffRamp  |                    0                 0                             
 RampRamp |                                      0                             
_______________________________________________________________________________
                                                                               
_________________________Segment Number and Type_______________________________
   Time   | 12    13    14    15    16    17    18    19    20     21    22    
 Interval |  B     B     B     B     B     B     B     B     B     B     B     
_______________________________________________________________________________
    1     |  3190  3190  3190  3190  3190  3190  3190  3190  3190  3190  3190  
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    2     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    3     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    4     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    5     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    6     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    7     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
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 RampRamp |                                                                    
    8     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    9     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
   10     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
   11     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
   12     |  0     0     0     0     0     0     0     0     0     0     0     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
_______________________________________________________________________________
                                                                               
_________________________Segment Number and Type_______________________________
   Time   | 23    24    25                                                     
 Interval |  B     B     B                                                     
_______________________________________________________________________________
    1     |  3190  3190  3190                                                  
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    2     |  0     0     0                                                     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    3     |  0     0     0                                                     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    4     |  0     0     0                                                     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    5     |  0     0     0                                                     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    6     |  0     0     0                                                     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    7     |  0     0     0                                                     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    8     |  0     0     0                                                     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
    9     |  0     0     0                                                     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
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   10     |  0     0     0                                                     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
   11     |  0     0     0                                                     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
   12     |  0     0     0                                                     
 OnRamp   |                                                                    
 OffRamp  |                                                                    
 RampRamp |                                                                    
_______________________________________________________________________________
                                                                               
                                                                               
__________________________Origin Demand Adjustment Factor______________________
                                                                               
_________________________Segment Number and Type_______________________________
   Time   |  1     2     3     4     5     6     7     8     9     10    11    
 Interval |  B     ONR   R     OFR   B     ONR   WC    B     B     B     B     
_______________________________________________________________________________
    1     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    2     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    3     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    4     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    5     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    6     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    7     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    8     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    9     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
   10     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
   11     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
   12     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
_______________________________________________________________________________
                                                                               
_________________________Segment Number and Type_______________________________
   Time   | 12    13    14    15    16    17    18    19    20     21    22    
 Interval |  B     B     B     B     B     B     B     B     B     B     B     
_______________________________________________________________________________
    1     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    2     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    3     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    4     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    5     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    6     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    7     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    8     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
    9     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
   10     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
   11     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
   12     |  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  
_______________________________________________________________________________
                                                                               
_________________________Segment Number and Type_______________________________
   Time   | 23    24    25                                                     
 Interval |  B     B     B                                                     
_______________________________________________________________________________
    1     |  1.00  1.00  1.00                                                  
    2     |  1.00  1.00  1.00                                                  
    3     |  1.00  1.00  1.00                                                  
    4     |  1.00  1.00  1.00                                                  
    5     |  1.00  1.00  1.00                                                  
    6     |  1.00  1.00  1.00                                                  
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    7     |  1.00  1.00  1.00                                                  
    8     |  1.00  1.00  1.00                                                  
    9     |  1.00  1.00  1.00                                                  
   10     |  1.00  1.00  1.00                                                  
   11     |  1.00  1.00  1.00                                                  
   12     |  1.00  1.00  1.00                                                  
_______________________________________________________________________________
                                                                               
                                                                               
__________________________Base Free Flow Speed_________________________________
                                                                               
_________________________Segment Number and Type_______________________________
   Time   |  1     2     3     4     5     6     7     8     9     10    11    
 Interval |  B     ONR   R     OFR   B     ONR   WC    B     B     B     B     
_______________________________________________________________________________
    1     |  60.0  60.0  60.0  60.0  60.0  60.0  60.0  60.0  70.0  70.0  70.0  
    2     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    3     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    4     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    5     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    6     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    7     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    8     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    9     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
   10     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
   11     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
   12     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
_______________________________________________________________________________
                                                                               
_________________________Segment Number and Type_______________________________
   Time   | 12    13    14    15    16    17    18    19    20     21    22    
 Interval |  B     B     B     B     B     B     B     B     B     B     B     
_______________________________________________________________________________
    1     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    2     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    3     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    4     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    5     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    6     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    7     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    8     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
    9     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
   10     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
   11     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
   12     |  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  70.0  
_______________________________________________________________________________
                                                                               
_________________________Segment Number and Type_______________________________
   Time   | 23    24    25                                                     
 Interval |  B     B     B                                                     
_______________________________________________________________________________
    1     |  70.0  70.0  70.0                                                  
    2     |  70.0  70.0  70.0                                                  
    3     |  70.0  70.0  70.0                                                  
    4     |  70.0  70.0  70.0                                                  
    5     |  70.0  70.0  70.0                                                  
    6     |  70.0  70.0  70.0                                                  
    7     |  70.0  70.0  70.0                                                  
    8     |  70.0  70.0  70.0                                                  
    9     |  70.0  70.0  70.0                                                  
   10     |  70.0  70.0  70.0                                                  
   11     |  70.0  70.0  70.0                                                  
   12     |  70.0  70.0  70.0                                                  
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