
Appendix H.6 - Level of Service Analysis 
 
A level of service (LOS) analysis was performed for the Kennedy Interchange and Ohio 
River bridge crossings using the 2010 Highway Capacity Manual1

 

 (HCM) and related 
2010 Highway Capacity Software (HCS).  The summaries of LOS results are shown here 
in Tables H.6-1 and H.6-2.  The actual HCS reports have been included at the end of the 
section.  The LOS results were reported in Chapters 2 and 3 of the FSEIS within Figure 
2.2-7 and Table 3.3-4 respectively, as well as Table A.5-4 in Appendix A.5.  Table 3.3-4 
and Table A.5-4 present the worst-case bridge crossing LOS out of northbound in the 
AM peak hour, southbound in the AM peak hour, northbound in the PM peak hour, and 
southbound in the PM peak hour for each bridge under each alternative.  These worst-
case values are presented in Table H.6-2 in bold.   

As part of the Louisville – Southern Indiana Ohio River Bridges (LSIORB) Project a 
Time-of-Day (TOD) travel demand model was developed (see Appendix H.2 and 
Appendix H.3 for more information).  The TOD model produced the freeway segment 
volumes used in the HCS analysis (see Appendix H.1 for more details of the traffic 
volume forecasts).  Several key assumptions were made regarding freeway operations as 
inputs to the HCS. 
 
Peak-Hour Factor (PHF) 
 
Within the HCS analysis, PHF is used to convert an average hourly traffic volume to a 
peak 15-minute flow rate.  The 15-minute flow rate is used as the basis for most 
procedures of the HCS, including freeway analysis.  Segment-specific 15-minute count 
data was not available to calculate PHFs.  The HCM (page 11-13) points out that freeway 
PHFs typically range from 0.85 to 0.98.  For this analysis a PHF of 0.92 was used.  As 
part of the LSIORB Project, intersection turning movement volumes were collected at 
ramp terminals and other intersections adjacent to the Kennedy Interchange.  Although 
not completely correlated to the freeway segments, these turning movement volumes 
were collected in 15-minute intervals and indicate that a PHF of 0.92 is reflective of local 
traffic conditions. 
 
Free-Flow Speed (FFS) 
 
Conducting an LOS analysis of freeway segments requires a value of FFS.  The HCM 
directs that the FFS can be determined from field measurement or estimated based on 
physical roadway characteristics.  In the absence of actual field-measured speeds, an 
initial approach taken to estimate the FFS based on physical characteristics indicated 
values through the Kennedy Interchange ranging from 67 to 69 miles per hour (mph).  
Notwithstanding the flexibility provided in estimating the FFS based on physical 
roadway characteristics, the HCM freeway analysis methodologies best reflect operations 
within more standardized interstate corridors.  Given the complex nature of the Kennedy 

                                                 
1 Transportation Research Board of the National Academies, HCM2010 Highway Capacity Manual, 
Washington, D.C., 2010.  



Interchange it was reasoned that these estimates likely exceeded realistic FFS 
expectations. 
 
Under a separate context, a FFS study was conducted in support of statewide travel 
demand modeling efforts in Indiana2.  For the speed study, the surveyed locations were 
all located in Southern Indiana.  Many of the locations were along interstate roadways 
including I-64.  The conclusions of the study identified a free-flow speed of 60 mph for a 
typical urban 2-lane interstate with a posted speed of 55 mph.  For 4-, 6- and 8-lane 
facilities, a free-flow speed of 64 mph was identified.  As required for a statewide travel 
demand model, these estimates represented conditions along a typical interstate segment.  
Again, given the complex nature of the Kennedy Interchange it seemed that 64 mph was 
also likely higher than the expected FFS. 
 
Given the aforementioned reasoning and the 55 mph speed limit in the Kennedy 
Interchange, an assumed FFS of 60 mph was used for the LOS analysis throughout the 
Kennedy Interchange and Ohio River bridge crossings.  The exceptions to using the 60 
mph FFS assumption included:  
 
• I-265 East End Bridge - Given the relatively isolated nature of the I-265 East End 

Bridge, the HCS analysis was conducted using a FFS of 65 mph. 
• Clark Memorial Bridge – The Clark Memorial Bridge was analyzed with HCS using 

the multilane lane highway methodology, which best reflects the configuration of the 
bridge and the approaches to it.  The analysis was conducted using a 45 mph FFS 
based on the following.   

• The Clark Memorial Bridge and the approaches to it total over one mile of 
uninterrupted roadway.  Given the functional characteristics of the bridge and its 
approaches the segment was analyzed using the HCS multilane highway 
methodology.  For the multilane highway methodology, the calculations internally 
force the analysis to use the closest of four speed-flow curves: 45 mph, 50 mph, 
55mph, or 60 mph.  The 45 mph FFS was used as it is closest to the posted speed 
limit of 35 mph on the Clark Memorial Bridge. 

• I-71 Southbound between I-65 Off and I-64 On - The southbound segment of I-71 
between the exit to I-65 northbound and the entrance from I-64 eastbound was 
analyzed using a FFS of 55 mph.  The decision was made based on the presence of a 
35 mph posted advisory speed limit for this segment of the interchange. 

 
Heavy Vehicle Percentages 
 
The percentage of heavy vehicles in the traffic stream for each freeway segment was 
estimated by the TOD model for the 2030 No-Action, the 2030 FEIS Selected, 2030 
Modified Selected, 2030 East End and 2030 Downtown bridge-scenarios.  For the 2010 
analysis, heavy vehicle percentages were available for the Ohio River bridge crossings 
and Kennedy interchange from vehicle classification ground counts. 

                                                 
2 Appendix V – Model Development and Validation Technical Report 3.3.3, I-69 Evansville to Indianapolis 
Tier 1 Environmental Impact Statement. 



Table H.6-1 
Kennedy Interchange 2010 and 2030 No-Action Level of Service (LOS) Summary 

 2010 2030 

Mainline 

AM 
Peak 
Hour 

PM 
Peak 
Hour 

AM 
Peak 
Hour 

PM 
Peak 
Hour 

I-65 Northbound     

Between Muhammad Ali Blvd. On to I-64/I-71 Off * B E B F 
Between I-64/I-71 Off to I-64/I-71 On B D B E 
Between I-64/I-71 On to Court Ave. Off (Kennedy 
Bridge) B D C E 
I-65 Southbound     
Between Market Off to I-64 Off (Kennedy Bridge) D C F D 
Between I-64 Off to I-64/I-71 On C C F D 

Between I-64/I-71 On to Jefferson St. Off * E B F F 
I-64 Eastbound     
West of I-65 Off C D D E 
Between River Rd. On to I-71NB Off C E D F 

Between I-65 On to Story Ave. Off * C C D D 
Between Story Ave. Off to Mellwood Ave. On C D D E 
I-64 Westbound     
Between Mellwood Ave. Off to Story  Ave. On D C F E 

Between Story Ave. On to I-65 Off * C B E D 
Between I-71SB On to I-65 On D C F E 

Between I-65 On to 3rd St. Off * C B E D 

West of 3rd St. Off B C D D 
I-71 Northbound     
Between I-64WB Off to I-65SB On A C B C 

Between I-65SB On to I-64EB Off * D F F F 
Between I-64EB On to Zorn Ave. Off C E D F 
I-71 Southbound     
Between Zorn Ave. On to I-64WB Off E C F E 
Between I-64WB Off to I-64WB On C B C C 

Between I-64WB On to I-65NB Off * F D F F 
Between I-65NB Off to I-64EB On D A D B 

* Analyzed as a weaving segment. 



Table H.6-2 
2030 Ohio River Bridge Crossings Level of Service (LOS) Summary 
River Crossing Alternative

     Period/Direction 
No-

Action 
FEIS 

Selected 
Modified 
Selected 

East End 
Only 

Downtown 
Only 

I-64 Sherman Minton 
Bridge    

  

     A.M. Peak Westbound B B C B B 

     A.M. Peak Eastbound F D E D D 

     P.M. Peak Westbound F E E E E 

     P.M. Peak Eastbound C C D C D 
US-31 Clark Memorial 
Bridge     

  

     A.M. Peak Northbound A A B A A 

     A.M. Peak Southbound C C C C C 

     P.M. Peak Northbound C C D* C C 

     P.M. Peak Southbound B B C B B 
I-65 John F. Kennedy 
Memorial Bridge    

  

     A.M. Peak Northbound C A A B B 

     A.M. Peak Southbound F D C F D 

     P.M. Peak Northbound E C C E D 

     P.M. Peak Southbound D B B D C 

I-265 East End Bridge      

     A.M. Peak Northbound  C D D  

     A.M. Peak Southbound  B B B  

     P.M. Peak Northbound  B B B  

     P.M. Peak Southbound  D D D  
Bold LOS - Indicates the lowest level of service by direction and time period which was reported in 
Chapter 3 Table 3.3-4 and Table A.5-4 in Appendix A.5. 
* Under the Modified Selected Alternative the Clark Memorial Bridge is LOS D.  LOS is based on density 
in passenger cars per mile per lane (pcpmpl).  The upper boundary for density for LOS C is 26 pcpmpl.  For 
the multilane highway analysis the calculated density was 26.7 pcpmpl.  This is equivalent to about 60 
vehicles out of the P.M. peak northbound 2,200 vehicles forecasted. 
 
 
The HCS reports have been assembled together in nine groups: 
 

1. 2010 A.M. peak hour Kennedy Interchange including the Kennedy Bridge (LOS 
reported in Figure 2.2-7). 

2. 2010 P.M. peak hour Kennedy Interchange including the Kennedy Bridge (LOS 
reported in Figure 2.2-7). 

3. 2030 No-Action A.M. peak hour Kennedy Interchange including the Kennedy 
Bridge (LOS reported in Figure 2.2-7). 



4. 2030 No-Action P.M. peak hour Kennedy Interchange including the Kennedy 
Bridge (LOS reported in Figure 2.2-7). 

5. 2030 No-Action A.M. and P.M. peak hours for the Sherman Minton Bridge and 
Clark Memorial Bridge (LOS reported in Table 3.3-4). 

6. 2030 FEIS Selected A.M. and P.M. peak hours for the Sherman Minton Bridge, 
Clark Memorial Bridge, Kennedy Bridge and East End Bridge (LOS reported in 
Table 3.3-4). 

7. 2030 Modified Selected A.M. and P.M. peak hours for the Sherman Minton 
Bridge, Clark Memorial Bridge, Kennedy Bridge and East End Bridge (LOS 
reported in Table 3.3-4). 

8. 2030 East End A.M. and P.M. peak hours for the Sherman Minton Bridge, Clark 
Memorial Bridge, Kennedy Bridge and East End Bridge (LOS reported in Table 
A.5-4). 

9. 2030 Downtown A.M. and P.M. peak hours for the Sherman Minton Bridge, 
Clark Memorial Bridge and Kennedy Bridge (LOS reported in Table A.5-4). 

 
Note: For the multilane highway analysis of the Clark Memorial Bridge, Direction 1 is 
northbound and Direction 2 is southbound. 
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