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EXECUTIVE SUMMARY 
The Ohio Department of Transportation (ODOT) in a joint effort with the Kentucky 
Transportation Cabinet (KYTC) has started planning and developing conceptual 
alternatives for the Brent Spence Bridge Replacement/Rehabilitation (BSB) Project 
along the I-71/I-75 corridor in the Greater Cincinnati/Northern Kentucky region.  I-75 
within the Greater Cincinnati/Northern Kentucky region is a major thoroughfare for local 
and regional mobility.  Locally, it connects to I-71, I-74, and US Route 50.  The Brent 
Spence Bridge provides an interstate connection over the Ohio River and carries both I-
71 and I-75 traffic.  The bridge also facilitates local travel by providing access to 
downtown Cincinnati, Ohio and Covington, Kentucky.  Safety, congestion, and geometric 
problems exist on the structure and its approaches. 
 
ODOT and KYTC, with the review and approval from the Federal Highway 
Administration (FHWA), are moving the project forward with four purpose and need 
goals:  1) improve traffic flow and level of service, 2) improve safety, 3) correct geometric 
deficiencies, and 4) enhance connection to key regional and national transportation 
corridors.  The Brent Spence Bridge Replacement/Rehabilitation Project is following 
ODOT’s 14-Step Major Project Development Process (PDP).   
 
On the HAM 75-2.30 (PID 76257) and HAM 75-10.10 (PID 76256) projects, a Joint 
Technical Memo entitled “Evaluation of Potential Benefits and Impacts for 5-Lane 
Continuity Alternative” dated October 25, 2005, was prepared for ODOT by 
TranSystems Corporation, M-E Companies, and ODOT District 8.  As a result of the 
Joint Technical Memo, ODOT made the determination to provide five lane continuity 
between the I-74/I-75 Interchange and the Western Hills Viaduct.  Due to the five lane 
continuity at the Western Hills Viaduct, ODOT and KYTC proposed to continue the five 
lane continuity between Western Hills Viaduct in Ohio and Kyles Lane in Kentucky. 
 
ODOT and KYTC requested additional evaluation of 2030 projected traffic volumes 
within the BSB project limits to determine what affect adding additional mainline travel 
lanes between Western Hills Viaduct and Kyles Lanes would have.  This study presents 
the findings of providing five, six, and seven lane continuity within segments of the BSB 
project limits with respect to the level of service (LOS) and associated impacts and 
benefits.  Results of this study determined that providing additional travel lanes did not 
dramatically increase predicted traffic volumes within the project limits.  Based on this 
finding, it was determined to use Alternative 3 (Exhibits 11A-11D) (Base 3 from the BSB 
Step 4 Planning Study Report) projected traffic volumes as the baseline for analyzing 
traffic volumes to determine the number of lanes needed to achieve a LOS C and LOS D 
within the project limits.  The tables in Section 3.0 present the results of the 2030 future 
condition analyses performed on the mainline segments of I-71, I-75, and selected 
roadway connections.  For all interstate roadway segments, travel lanes were added 
until LOS C was reached. 
 
To obtain a LOS C for the northbound travel lanes at each end of the project, it was 
determined that seven lanes would be needed.  To obtain a LOS C for the southbound 
travel lanes at each end of the project, it was determined that nine lanes would be 
needed in Ohio and eight lanes would be needed in Kentucky.  To obtain a LOS D for 
the northbound travel lanes at each end of the project, it was determined that six lanes 
would be needed.  To obtain a LOS D for the southbound travel lanes at each end of the 
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project, it was determined that seven lanes would be needed in Ohio and six lanes 
would be needed in Kentucky. 
 
From the Joint Technical Memo for the five lane continuity option between Western Hills 
Viaduct and Hopple Street, LOS F is obtained in the AM southbound direction and LOS 
E in the PM northbound direction for year 2030.  I-71/Fort Washington Way (FWW) 
connection consists of two lanes in each direction with a 2030 year LOS of E in the AM 
northbound direction and LOS F in the PM southbound direction.  At the southern end of 
the project within Kentucky, the project is also constrained by the four lane southbound 
and three lane northbound configurations at Kyles Lane which continue to the I-275 
Interchange area.  At Kyles Lane northbound has a LOS F in both AM and PM and 
southbound has a LOS F in the PM for year 2030. 
 
It was determined that the operational benefit of having additional travel lanes within the 
corridor is limited by the roadway configuration at each end of the project limits.  The 
project is constrained at the tie-in points of the project and having additional travel lanes 
within the project limits does not provide a significant improvement to traffic flow within 
the region.  
 
Based on the findings of this study, and previous decisions made by ODOT, the 
following recommendations for Ohio can be made: 
• Provide five lanes in each direction at the project tie-in point at the north end of the 

study area in Ohio.  Five lanes for SB I-75 will provide a LOS F for AM peak hour.  
Five lanes for NB I-75 will provide a LOS E for PM peak hour.  For a LOS D at this 
location, seven lanes are needed for SB and six lanes are needed for NB. 

• Reduce the proposed I-75 number of lanes over the Ohio River to three lanes in 
each direction (LOS D provided). 

• Provide three travel lanes from I-75 southbound to the I-71/Cincinnati CBD roadway 
network. 

• Provide ramp metering within the project limits at all on-ramps.  This could provide 
for an improved LOS at each end of the study area for the recommend lanes. 

 
Based on the findings of this study, and previous decisions made by KYTC, the following 
recommendations for Kentucky can be made: 
• Provide eight lanes in the SB direction and seven lanes in the NB direction at the 

south end of the study area in Kentucky.  Eight SB lanes will provide a LOS C for PM 
peak hour.  Seven NB lanes will provide a LOS C for AM peak hour.  For a LOS D at 
this location, seven SB lanes are needed and six NB lanes are needed. 

• Modify the existing project limits to include the Dixie Highway interchange as part of 
the BSB project study limits due to anticipated mainline work through the Kyles Lane 
Interchange. 

• Initiate a separate study to look at impacts to the interstate corridor between Kyles 
Lane and I-275 as a result of the BSB Modeling suggesting capacity improvements 
are needed. 

• Investigate a Design Exception for the existing Brent Spence Bridge to reconfigure it 
to a three lane bridge with reduced shoulder widths to accommodate I-71/Local 
traffic alternatives. 

• Investigate ramp metering within the project limits at all on-ramps.  This could 
provide for an improved LOS at each end of the study area for the recommend lanes.
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1.0 PROJECT HISTORY AND OVERVIEW 
1.1 Introduction 
I-75 within the Greater Cincinnati/Northern Kentucky region connects I-71, I-74 and US 
Route 50.  The Brent Spence Bridge over the Ohio River carries I-71 and I-75 traffic 
(Exhibit 1).  The bridge also facilitates local travel by providing access to downtown 
Cincinnati, Ohio and Covington, Kentucky.  The Brent Spence Bridge opened to traffic in 
1963 and was designed to carry 80,000 vehicles per day.  Currently, 150,000 vehicles 
per day use the Brent Spence Bridge and traffic volumes are projected to increase to 
200,000 vehicles per day in 2025. 
 
The I-75 corridor within the Greater Cincinnati/Northern Kentucky region is experiencing 
problems which threaten the overall efficiency and flexibility of this vital trade corridor.  
Areas of concern include, but are not limited to, growing demand and congestion, land 
use pressures, environmental concerns, adequate safety margins, and maintaining 
linkage in key mobility, trade, and national defense highways. 
 
The I-75 corridor has been the subject of numerous planning and engineering studies 
over the years and is a strategic link in the region’s and the nation’s highway network.  
As such, the Ohio Department of Transportation (ODOT) and the Kentucky 
Transportation Cabinet (KYTC), in cooperation with the FHWA, are proposing to improve 
the operational characteristics of I-75 and the Brent Spence Bridge in the Greater 
Cincinnati/Northern Kentucky region through a major transportation project.   

1.2 Study Area 
The project study area is located along a 6.5-mile segment of I-75 within the 
Commonwealth of Kentucky (state line mile 188.0) and the State of Ohio (state line mile 
2.7).  The study area is shown on Exhibit 2 and is 2.82 square miles in size.  The 
southern limit of the project is 2,800 feet south of the midpoint of the Kyles Lane 
Interchange on I-71/I-75 in Fort Wright, south of Covington, Kentucky.  The northern limit 
of the project is 1,500 feet north of the midpoint of the Western Hills Viaduct interchange 
on I-75 in Cincinnati, Ohio.   
 
The eastern and western limits of the study area generally follow the existing alignment 
of I-75.  From the south, the study area is a 1,500-foot wide corridor centered on I-75 
northward towards the city of Covington.  At Covington, the eastern and western study 
area boundaries widen and follow city streets as described below:  
 

• Western project limits (from south to north): 

• At 5th Street in the city of Covington, the western boundary extends in the 
northwesterly direction across the Ohio River to US 50, approximately 
1,000 feet west of the Freeman Avenue Interchange. 

• The western limit extends northerly parallel to Dalton Avenue to Hopkins 
Street. 

• The western limit extends westerly along Hopkins Street to the western 
limits of Union Terminal, where it then extends northerly along the 
western limits of Union Terminal to Kenner Street. 
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• The western limit follows easterly along Kenner Street to the intersection 
with Dalton Avenue. 

• The western limit parallels Dalton Avenue to north of Findlay Street, 
where it follows in the northerly direction with a consistent 750-foot offset 
from the I-75 centerline. 

 
• Eastern project limits (from south to north):   

• In the city of Covington, the eastern boundary follows Philadelphia Street 
to its intersection with KY 5th Street.   

• The eastern boundary follows KY 5th Street to its intersection with Main 
Street and then follows Main Street to the Ohio River. 

• The eastern boundary parallels the Clay Wade Bailey Bridge across the 
Ohio River to Pete Rose Way in the city of Cincinnati. 

• Through downtown Cincinnati, the eastern boundary follows OH 2nd 
Street and US 50 eastbound to approximately the I-71/US 50 interchange 
over Broadway Avenue, north on Broadway Avenue then westerly along 
OH 4th Street to Plum Street, then northward until it reaches West Court 
Street. 

• From West Court Street, the eastern boundary extends west to Linn 
Street, where it follows Linn Street to Central Parkway. 

• The eastern boundary extends north paralleling Central Parkway to Linn 
Street. 

• From Linn Street, the eastern boundary extends westerly to Bank Street. 

• From Bank Street, the eastern limits extend in the northerly direction with 
a consistent 750-foot offset from the I-75 centerline. 

 

2.0 PURPOSE AND NEED 
The Brent Spence Bridge Replacement/Rehabilitation Project is intended to improve the 
operational characteristics within the I-71/I-75 corridor for both local and through traffic.  
In the Greater Cincinnati/Northern Kentucky region, the I-71/I-75 corridor suffers from 
congestion and safety–related issues as a result of inadequate capacity to 
accommodate current traffic demand.  The purpose of this project is to: 
 

• improve traffic flow and level of service, 
• improve safety, 
• correct geometric deficiencies, and  
• enhance connections to key regional and national transportation corridors. 

 
The I-75 corridor is a major north-south transportation corridor through the Midwestern 
United States and one of the busiest freight movement (trucking) routes.  Traffic volumes 
have increased far beyond what was originally envisioned when it was constructed in the 
1950s.  As a result, the I-75 corridor is characterized by poor levels of service which 
threaten the overall efficiency of people and goods movement within the region.  The 
design features of I-71 and I-75 within the study area do not meet current standards for 
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an interstate highway facility.  A recent inventory of I-71 and I-75 within the study area, 
including the Brent Spence Bridge, reports numerous design deficiencies associated 
with lane widths, shoulder widths, left-hand exits, horizontal and vertical alignments, and 
horizontal and vertical clearances.  Increasing traffic volumes associated with the 
substandard design features result in deteriorated operations while affecting motorist’s 
safety on the facility.  Specific problems of I-71 and I-75 within the study area include, 
but are not limited to, growing traffic demand and congestion, inadequate safety 
margins, and design deficiencies. 

2.1 Traffic Flow and Level of Service 
The current and future levels of service (LOS) provided by the I-71/I-75 corridor range 
from LOS B to F (Exhibit 3).  With the anticipated growth in traffic, the level of service 
through the entire corridor is expected to continue to degrade. During the next 20 years, 
much of the corridor will operate at LOS D, or worse (Exhibit 4).  The major cause of 
congestion is the inability of the interstate facility to handle current and future travel 
demand.  If capacity improvements are not made to the I-71/I-75 corridor, the existing 
problems will only worsen resulting in increased travel time delays and transportation 
costs for motorists traveling the corridor. 

2.2 National, Regional, and Local System Linkage 
The I-71/I-75 corridor in the Greater Cincinnati/Northern Kentucky area is a significant 
transportation corridor, not only for local access and mobility needs, but also for regional, 
statewide and national access and mobility needs.  This corridor is recognized in county 
and regional transportation plans, as are the recommendations for needed 
improvements.  In addition, I-71 and I-75 are key links in the national transportation 
system in terms of people movement (mobility and economic development), freight 
movement (commerce, economic development and international trade), and national 
defense. Transportation plans and recommendations at local, state and national levels 
recognize that these facilities now operate at or beyond capacity and need to be 
upgraded to modern standards to enhance these important transportation links.   
 

3.0 TRAFFIC VOLUMES AND LEVELS OF SERVICE 
The purpose of this study is to provide ODOT and KYTC additional evaluation of 2030 
projected traffic volumes within the BSB project limits to determine what affect adding 
additional mainline travel lanes between Western Hills Viaduct and Kyles Lanes would 
have.  This study presents the findings of providing five, six, and seven lane continuity 
within segments of the BSB project limits with respect to the level of service1 (LOS) and 
associated impacts and benefits. 

3.1 Existing and Future Conditions 
Specific to the Existing and Future Conditions Report (2006) was a traffic analysis 
conducted for I-75, I-71, US 50, and local street intersections within the study area.  In 
order to obtain a detailed understanding of traffic patterns within the study area, I-75, I-
71, and US 50 were divided into mainline segments and interchange ramp merge and 
diverge points.  The analysis determined AM and PM design hour volumes and levels of 
service (LOS) for existing (2005) and future (2030) conditions.   
 

                                                 
1 Level of service designations range from A to F, with A being the best level of service, and F representing a roadway 
operating at or beyond its capacity, with frequent slowing or stopping of traffic. 
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Traffic counts were collected in the study area during September, October, and 
November 2005.  Volumes from the I-75 Thru the Valley (PID 76256) study and the I-75 
Mill Creek Expressway (PID 76257) study were carried through the study area.  Select 
spot counts on the I-71/I-75 mainline were used to verify data.  Level of service was 
determined for freeway segments within the study area using Highway Capacity 
Software (HCS) HCS2000TM, version 4.1d.   

3.1.1 Future Traffic Demand (2030) and Diversion of Trips 
Year 2030 volumes were obtained using the Ohio Kentucky Indiana (OKI) regional travel 
demand model.  A hybrid mix of the ratio and additive methods was applied.  In order to 
coordinate the traffic projections within the I-75 corridor and the region, traffic projections 
for all of the three adjoining I-75 projects (HAM-71/75-0.00/0.22 Brent Spence Bridge, 
HAM-75-2.30 Mill Creek Expressway, and HAM-75-10.10 Thru the Valley) were 
incorporated into the OKI regional travel demand model.  The 2005 design hour volumes 
were projected to reflect the design hour volumes in Year 2030. 
 
Before studying how additional travel lanes could affect LOS on the interstate network, a 
determination needed to be made to see if adding travel lanes would pull additional 
traffic volumes from other roadways within the region.  Balancing traffic within the region 
necessitated expanding the travel demand model analysis to include the I-75 corridor 
from the I-275 interchanges at the north and south, along with I-71, I-74, and I-471 links.  
A key element of the inputs into the travel demand model is the number of travel lanes 
within the region.  Alternative 3 configuration from the BSB Step 4 Planning Study 
Report was selected to be used as the baseline configuration for the analysis.  From this 
regional model, runs were performed to compare traffic volumes between four, five, six, 
and seven lane configurations.   
 
The difference in volumes predicted by the travel demand model between the different 
configurations was found to be very small indicating little pull from other roadways to the 
I-75 corridor.  The relatively short length of widening within the project limits does not 
cause shifts in regional travel patterns because traffic has to use the Brent Spence 
Bridge to cross the Ohio River with few other options.  The vehicle travel time from a 
previous route to I-75 and back to reach its destination is not offset by the travel time 
savings on the widened I-75.  Short trips are likely to be adjacent to I-75.  For the length 
of I-75 analyzed, the corridor demand as predicted by the travel demand model is 
insensitive to the number of mainline lanes provided.  Refer to Appendix A for Mainline 
Number of Lanes Analysis performed by Burgess & Niple. 

3.1.2 Mainline Segment Analysis 
TranSystems performed capacity analyses in 2006 for a majority of the roadway 
segments between Kyles Lane (KY) and Western Hills Viaduct (OH) for Base 3 (Exhibits 
11A-11D) as the primary configuration and Base 1 (Exhibits 10A-10D) as the secondary 
configuration (to supplement segments not covered by Base 3).  HCS calculated level of 
service using design year (2030) traffic volumes extracted from the OKI regional travel 
demand model.  As noted, the model did not project that traffic demand on I-75 would 
increase as the number of travel lanes increased, so no adjustments in traffic volumes 
was needed when analyzing different number of lane configurations.  Freeway capacity 
was calculated per Federal Highway Administration’s (FHWA) published policy, and 
accounted for the free flow speed, heavy vehicle (truck) percentage, location (urban 
versus rural), peak hour factor and the number of travel lanes. 
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Additional travel lanes did not dramatically increase predicted traffic volumes, so 
Alternative 3 (Base 3) projected traffic volumes were used to determine how the number 
of travel lanes affected the projected level of service.  Alternative 1 (Base 1) projected 
traffic volumes were used to determine the affect the number of travel lanes had on the 
projected level of service for selective roadways.   
 
The tables in the following sections present the results of the 2030 future condition 
analyses performed on the mainline segments of I-71, I-75, and selected roadway 
connections.  For all interstate roadway segments, travel lanes were added until LOS C 
was reached.  Each segment within the tables have been assigned a Location Code and 
is shown on Exhibits 5A, 5B, 5C, 6A, and 6B along with the number of lanes, volumes, 
and LOS for each.  The lane numbers with the “*” indicate number of lanes assumed in 
the original demand model based on the BSB Step 4 Planning Study Report alternatives. 
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3.1.2.1 2030 Base 3 I-75 Lane Number Analysis 
Table 3-1 summarizes the LOS for I-75 Northbound (NB) Base 3 roadway segments.  

 Table 3-1. 2030 Base 3  I-75 Lane Number Analysis (NB) 

 Freeway Segment Density 

 

Location 
Code From To 

Direction Peak Hour Number of 
Lanes Volume LOS 

(pc/mi/ln) 
4* F   
5 E 37.4 
6 D 29.3 

I-75 A Kyles Lane 
Merge 

W 12th Street 
Diverge NB AM 

7 

9150 

C 25.0 
5* E 36.2 
6 D 28.7 

K
en

tu
ck

y 

I-75 B W 12th Street 
Diverge I-71 NB Diverge NB AM 

7 

8960 

C 24.5 
2 E 39.5 
3 C 24.1 
4 C 18.1 

O
hi

o 
R

iv
er

 

I-75 C I-71 NB Diverge I-71 NB Merge NB AM 

5* 

3770 

B 14.4 
3 D 26.5 
4 C 19.9 I-75 D I-71 NB Merge W 6th Street 

Merge NB PM 

5* 

4150 

B 15.9 
5* D 30.2 I-75 E W 6th Street 

Merge 
W 9th Street 

Merge NB PM 
6 

7830 
C 25 

5* E 35.3 
6 D 28.2 I-75 F W 9th Street 

Merge 
Freeman 

Avenue Merge NB PM 
7 

8830 
C 24.2 

5* E 39.0 
6 D 30.1 I-75 G Freeman 

Avenue Merge 
Ezzard Charles 

Merge NB PM 
7 

9360 
C 25.6 

5* E 41.9 
6 D 31.3 
7 D 26.6 

I-75 H Ezzard Charles 
Merge 

Western Hills 
Viaduct Diverge NB PM 

8 

9700 

C 23.2 
5* D 33.4 
6 D 27.1 I-75 J Western Hills 

Diverge 
Bank Street 

Merge NB PM 
7 

8490 
C 23.3 

5* E 35.0 
6 D 28.1 I-75 K Bank Street 

Merge 
Western Hills 

Merge NB PM 
7 

8780 
C 24 

5* E 39.7 
6 D 30.4 

O
hi

o 

I-75 L 
North of 

Western Hills 
Merge 

  NB PM 
7 

9450 
C 25.9 

  * Number of lanes assumed in demand model      
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Table 3-2 summarizes the LOS for I-75 Southbound (SB) Base 3 roadway segments.   

 Table 3-2. 2030 Base 3  I-75 Lane Number Analysis (SB) 

 Freeway Segment Density 

 

Location 
Code From To 

Direction Peak Hour Number of 
Lanes Volume LOS 

(pc/mi/ln) 
5* F   
6 E 39.7 
7 D 31.4 
8 D 27.2 

I-75 M 
North of 

Western Hills 
Diverge 

  SB AM 

9 

11340 

C 24.1 
5* F   
6 E 42.4 
7 D 32.7 
8 D 28.0 

I-75 N Western Hills 
Merge 

Findlay Street 
Diverge SB AM 

9 

11700 

C 24.9 
5* F   
6 E 39.8 
7 D 31.5 
8 D 27.2 

I-75 P Findlay Street 
Diverge 

Ezzard Charles 
Diverge SB AM 

9 

11350 

C 24.2 
5* F   
6 E 36.3 
7 D 29.6 

I-75 R Ezzard Charles 
Diverge 

Freeman Avenue 
Diverge SB AM 

8 

10780 

C 25.8 
6* D 33.2 
7 D 27.8 I-75 S Ezzard Charles 

Merge 
W 7th Street 

Diverge SB AM 
8 

10140 
C 24.3 

5* D 34.8 
6 D 28.0 I-75 T W 7th Street 

Diverge I-71 SB Diverge SB AM 
7 

8750 
C 24.0 

2 E 41.9 
3 C 24.8 
4 C 18.6 

O
hi

o 

I-75 U I-71 SB Diverge W 9th Street 
Merge SB AM 

5* 

3880 

B 14.9 
2 F   
3 D 27.5 
4 C 20.6 

O
hi

o 
R

iv
er

 

I-75 V W 9th Street 
Merge 

W 4th Street 
Merge SB AM 

5* 

4300 

B 16.5 
6 D 30.4 I-75 W W 4th Street 

Merge 
W 12th Street 

Merge SB PM 
7* 

9460 
C 25.9 

5* E 44.8 
6 D 32.5 
7 D 27.3 K

en
tu

ck
y 

I-75 X W 12th Street 
Merge 

Kyles Lane 
Diverge SB PM 

8 

9980 

C 23.9 

  * Number of lanes assumed in demand model      
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3.1.2.2 2030 Base 3 I-71 and Local Lane Number Analysis 
Table 3-3 summarizes the LOS for I-71 and Local Northbound (NB) Base 3 roadway 
segments.   

 Table 3-3. 2030 Base 3  I-71 and Local Lane Number Analysis (NB) 

 Freeway Segment Density 

 

Location 
Code From To 

Direction Peak Hour Number of 
Lanes Volume LOS 

(pc/mi/ln) 
2* F   
3 D 34.0 I-71 A I-75 NB Diverge Pike Street 

Merge NB AM 
4 

5190 L 
C 24.8 

3*t F 62.65 
4 F 43.45 
5 D 32.65 

6** D 28.63 
I-71 B Pike Street 

Merge 
W 5th Street 

Diverge NB AM 

7** 

6290 L 

C 26.01 
2* F   
3 D 33.1 

K
en

tu
ck

y 

I-71 C W 5th Street 
Diverge 

W 4th Street 
Merge NB AM 

4 
5090 L 

C 24.3 
2* F   
3 F   
4 D 29.8 

O
hi

o 
R

iv
er

 

I-71 D Brent Spence 
Bridge South  

Brent Spence 
Bridge North NB AM 

5 

6220 L 

C 23.7 
2* F   
3 D 30.8 I-71 E Brent Spence 

Bridge North 
W 2nd Street 

Diverge NB AM 
4 

4800 
C 22.9 

2* E 36.1 I-71 F W 2nd Street 
Diverge 

US 50/I75 SB 
Merge NB AM 

3 
3600 

C 22.9 

O
hi

o 

I-71 G East of US 50/I-
75 SB Merge FWW NB AM 4* 7260 E 36.6 

  * Number of lanes assumed in demand model      

  ** HCS cannot analyze more than 5 lanes in a weave section; therefore, to get a LOS based on a 6-lane section, the 
    non-weaving freeway volume was divided by (# lanes - 1) and then multiplied by 4, using N=5 in the HCS worksheet 

  L Where local traffic volume is combined with I-71 traffic volumes. 

  t  Number of lanes for weave section       
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Table 3-4 summarizes the LOS for I-71 and Local Southbound (SB) Base 3 roadway 
segments.   

 Table 3-4. 2030 Base 3  I-71 and Local Lane Number Analysis (SB) 

 Freeway Segment Density 

 

Location 
Code From To 

Direction Peak Hour Number of 
Lanes Volume LOS 

(pc/mi/ln) 

I-71 H FWW East of I-75 NB 
Diverge SB PM 4* 7110 E 35.4 

2* F   
3 D 29.0 I-71 J I-75 NB Diverge W 3rd Street 

Merge SB PM 
4 

4550 
C 24.8 

2* F   
3 E 39.1 
4 D 27.0 

O
hi

o 

I-71 K W 3rd Street 
Merge US 50 Merge SB PM 

5 

5650 

C 21.5 
2* F   
3 F   
4 D 31.4 

O
hi

o 
R

iv
er

 

I-71 L Brent Spence 
Bridge North 

Brent Spence 
Bridge South SB PM 

5 

6470 L 

C 24.8 
2* F   
3 E 41.8 
4 D 27.9 

I-71 M W 5th Street 
Diverge 

W 4th Street 
Merge SB PM 

5 

5840 L 

C 22.3 
3*t F 68.58 
4 F 46.59 
5 E 35.06 

6** D 30.21 
I-71 N W 4th Street 

Merge 
Pike Street 

Diverge SB PM 

7** 

6940 L 

C 27.05 
2* F   
3 E 44.1 
4 D 28.6 

K
en

tu
ck

y 

I-71 P Pike Street 
Diverge I75 SB Merge SB PM 

5 

5980 L 

C 22.8 

  * Number of lanes assumed in demand model      

  ** HCS cannot analyze more than 5 lanes in a weave section; therefore, to get a LOS based on a 6-lane section, the 
non-weaving freeway volume was divided by (# lanes - 1) and then multiplied by 4, using N=5 in the HCS worksheet 

  L Where local traffic volume is combined with I-71 traffic volumes. 

  t  Number of lanes for weave section       
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3.1.2.3 2030 Base 1  I-71 and Local Lane Number Analysis 
Table 3-5 summarizes the LOS for I-71 and Local Northbound (NB) Base 1 roadway 
segments.   

 Table 3-5. 2030 Base 1  I-71 and Local Lane Number Analysis (NB) 

 Freeway Segment Density 

 

Location 
Code From To 

Direction Peak Hour Number of 
Lanes Volume LOS 

(pc/mi/ln) 
2* F   
3 D 33.9 I-71 A I-75 NB Diverge Pike Street 

Merge NB AM 
4 

5180 L 
C 24.7 

3*t F 62.18 
4 F 43.14 
5 D 32.42 

6** D 28.42 
I-71 B Pike Street 

Merge 
W 5th Street 

Diverge NB AM 

7** 

6260 L 

C 25.8 
2* F   
3 D 32.9 

K
en

tu
ck

y 

I-71 C W 5th Street 
Diverge 

W 4th Street 
Merge NB AM 

4 
5060 L 

C 24.1 
2* F   
3 F   
4 D 29.4 

O
hi

o 
R

iv
er

 

I-71 D Brent Spence 
Bridge South 

Brent Spence 
Bridge North NB AM 

5 

6140 L 

C 23.4 
2* F   
3 D 28.7 I-71 E Brent Spence 

Bridge North 
W 2nd Street 

Diverge NB AM 
4 

4500 
C 21.5 

2* E 35.5 I-71 F W 2nd Street 
Diverge 

US 50/I-75 SB 
Merge NB AM 

3 
3560 

C 22.6 

O
hi

o 

I-71 G East of US 50/I-
75 SB Merge FWW NB AM 4* 7180 E 36.0 

  * Number of lanes assumed in demand model      

 

 
** HCS cannot analyze more than 5 lanes in a weave section; therefore, to get a LOS based on a 6-lane section, the 
non-weaving freeway volume was divided by (# lanes - 1) and then multiplied by 4, using N=5 in the HCS worksheet 

  L Where local traffic volume is combined with I-71 traffic volumes. 

  t  Number of lanes for weave section       
 

Page 10 
February 2007 
 



DRAFT

ODOT PID 75119 
KYTC Project Item No. 6-17 

Draft Travel Lane Evaluation Study 
 
 
Table 3-6 summarizes the LOS for I-71 and Local Southbound (SB) Base 1 roadway 
segments.   

 Table 3-6. 2030 Base 1  I-71 and Local Lane Number Analysis (SB) 

 Freeway Segment Density 

 

Location 
Code From To 

Direction Peak Hour Number of 
Lanes Volume LOS 

(pc/mi/ln) 

I-71 H FWW East of I-75 NB 
Diverge SB PM 4* 7260 E 36.6 

2* F   
3 D 30.0 I-71 J I-75 NB Diverge W 3rd Street 

Merge SB PM 
4 

4700 
C 22.4 

2* F   
3 E 42.8 
4 D 28.2 

O
hi

o 

I-71 K W 3rd Street 
Merge US 50 Merge SB PM 

5 

5900 

C 22.5 
2* F   
3 F   
4 E 36.3 
5 D 27.6 O

hi
o 

R
iv

er
 

I-71 L Brent Spence 
Bridge North 

Brent Spence 
Bridge South SB PM 

6 

7220 L 

C 23.0 
2* F   
3 F   
4 D 31.5 

I-71 M W 5th Street 
Diverge 

Pike Street 
Diverge SB PM 

5 

6520 L 

C 24.9 
2* F   
3 E 39.7 
4 D 27.2 

I-71 N Pike Street 
Diverge 

W 4th Street 
Merge SB PM 

5 

5700 L 

C 21.8 
2* F   
3 F   
4 D 33.8 
5 D 26.3 

K
en

tu
ck

y 

I-71 P W 4th Street 
Merge I-75 SB Merge SB PM 

6 

6890 L 

C 21.9 

  * Number of lanes assumed in demand model      

  L Where local traffic volume is combined with I-71 traffic volumes. 
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3.1.2.4 2030 Base 1 I-71/I-75 Connections Analysis 
Table 3-7 summarizes the LOS for I-71/I-75 NB & SB Base 1 connector segments.   

 Table 3-7. 2030 Base 1  I-71/I-75 Connector Lane Number Analysis 

 Freeway Segment Density 

 

Location 
Code From To 

Direction Peak Hour Number of 
Lanes Volume LOS 

(pc/mi/ln) 
2* F   A W 6th Street 

Merge 
W 9th Street 

Merge NB PM 
3 

4960 
D 32.0 

2* F   
3 F   B W 9th Street 

Merge 
Freeman/I-75 NB 

Merge NB PM 

4 

6160 

D 29.5 
2* F   
3 F   C I-75 SB Diverge Ezzard Charles 

Merge SB AM 

4 

6400 

D 30.8 
2* F   
3 F   D Ezzard Charles 

Merge 
W 7th Street 

Diverge SB AM 

4 

6490 

D 31.3 
2* F   

O
hi

o 

E W 7th Street 
Diverge I-71 SB/NB Split SB AM 

3 
5290 

D 35.0 

  * Number of lanes assumed in demand model      
 
Table 3-8 summarizes the LOS for I-71/I-75 NB & SB Base 1 ramp segments.   

 Table 3-8. 2030 Base 1  I-71/I-75 Ohio Ramp Area Lane Number Analysis 

 Freeway Segment Density 

 

Location 
Code From To 

Direction Peak Hour Number of 
Lanes Volume LOS 

(pc/mi/ln) 

F 4th Street 
Merge 

6th Street 
Merge NB PM 2* 3130 D 30.0 

G 6th Street 
Merge 

Ezzard Charles 
Diverge NB PM 3*t 3670 C 27.01 

2* E 37.3 H Ezzard Charles 
Diverge 

W 9th Street 
Merge NB PM 

3 
3670 

C 23.3 
2* F   J I-75 SB W 5th/ W 2nd/I-

71 NB SB AM 
3 

4870 
D 31.3 

2* E 43.9 

O
hi

o 

K W 5th Exit 
Ramp W 2nd/I-71 NB SB AM 

3 
3980 

C 25.3 

  * Number of lanes assumed in demand model      

  t  Number of lanes for weave section       
 

3.1.3 Mainline Segment Analysis Beyond Project Limits 
Beyond the project limits, there are existing constraints that impact the number of travel 
lanes that can feasibly be connected to at this time.  Currently the project limits in 
Kentucky ends 2,800 feet south of the Kyles Lane interchange area.  South of the 
project limits, I-71/I-75 has three lane northbound (NB) continuity and four lane 
southbound (SB) continuity, refer to Exhibit 7 - Kentucky I-71/I-75 Existing Lane 
Configuration.  The three lane NB and four lane SB continuity exists at each interchange 
between I-275 and Kyles Lane.   
  
Between Dixie Highway and Kyles Lane interchanges, an auxiliary lane was added to 
both NB and SB due to the short distance between the interchanges, approximately 
4,700 feet (0.9 mile).  Between Buttermilk Pike and Dixie Highway interchanges no 
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auxiliary lanes exist, however in the SB direction approximately 4,300 feet from the Dixie 
Highway interchange a fifth lane was added.  Exhibit 7 indicates the beginning point 
were the 5 lane begins.  The distance between the Buttermilk Pike and Dixie Highway 
interchanges is approximately 7,300 feet (1.4 mile).  Between I-275 and Buttermilk Pike 
interchanges, an auxiliary lane was added to NB I-71/I-75.  The distance between I-275 
and Dixie Highway is approximately 8,300 feet (1.6 mile).  At the I-275 interchange, I-
71/I-75 lane continuity becomes three lanes in each direction.   
 
Currently the project limits in Ohio ends 1,500 feet north of the Western Hills Viaduct 
interchange area.  At the project limits, I-75 is being proposed to have five lane 
continuity in each direction as part of the HAM-75-2.30 Mill Creek Expressway project. 
 
In determining the number of lanes to be provided with respect to level of service, 
consideration has to be given to constraints at the project limits.  As indicated previously, 
a Joint Technical Memo entitled “Evaluation of Potential Benefits and Impacts for 5-Lane 
Continuity Alternative”, was prepared for ODOT as part of the HAM 75-2.30 (PID 76257) 
and HAM 75-10.10 (PID 76256) projects.  As a result of this technical memo, it was 
determined to provide five lane continuity north of the Western Hills Viaduct interchange.  
If additional travel lanes are provided near the northern end of the BSB project limits, 
adjustments to the HAM 75-2.30 (PID 76257) project most likely will be required. 
 
If additional travel lanes are added near the southern end of the BSB project limits, 
interstate widening and interchange ramps modifications will be required beyond the 
project limits.  Between 12th Street (KY) and Kyles Lane near the southern limits of the 
project area, southbound I-71/I-75 has a five percent uphill grade approximately 9,000 
feet (1.7 miles) long between KY 12th Street and Kyles Lane.  Due to the five percent 
grade and the high volumes of trucks, it is not feasible to drop lanes along this segment 
of roadway.  Trucks traveling along this segment of roadway are required by signage to 
use the right two lanes.  It would not be practical to drop lanes and force trucks and cars 
to switch lanes while ascending the 5% grade that desire to continue south on I-71/I-75.  
This will require that lane drops occur within and beyond the Kyles Lane interchange 
area once the roadway grade flattens out. 
 

4.0 RIGHT OF WAY IMPACTS 
4.1 Right of Way Impacts in Ohio 
A few critical areas were identified in reviewing the right of way limits between OH West 
8th Street and the Western Hills Viaduct with respect to adding additional travel lanes.  
The review only considered adding a sixth and seventh mainline travel lane within the 
corridor.  No impacts to ramps or other connections were reviewed in detail at this time.  
Exhibits 8A thru 8H present edge of travel lane and shoulder limits due to adding a sixth 
and seventh travel lane.  
 
In the area around Gest Street north of OH West 8th Street, the widening encroaches 
upon Gest Street.  This encroachment requires additional right-of-way to provide ramps 
in this area.  During the design process of Step 5, this area has already been identified 
as an area of concern with regard to encroachment upon Gest Street.  Even without 
adding a sixth or seventh lane, Gest Street will be infringed upon. 
 

         Page 13 
February 2007 

 



DRAFT

ODOT PID 75119 
KYTC Project Item No. 6-17 
Draft Travel Lane Evaluation Study 
 
Western Avenue near West Liberty Street is also infringed upon.  This encroachment 
goes up to the edge of Western Avenue’s edge of pavement.  Winchell Avenue is 
infringed upon between Findlay Street and Bank Street.  This encroachment severely 
impacts the local street so that it would have to be relocated to the east. 
 
Retaining walls would have to be used along the majority of this corridor to minimize 
impacts to the adjacent properties.  In some area, additional right of way will be required 
and the relocation or abandonment of local roads will be required. 

4.2 Right of Way Impacts in Kentucky 
In reviewing the right of way limits between East Orchard Road and 12th Street (KY) with 
respect to adding additional travel lanes, no critical areas were identified.  The review 
only considered adding a sixth and seventh mainline travel lane within the corridor.  No 
ramps or other connections were reviewed in detail for impacts at this time.  Exhibits 9A 
thru 9K presents edge of travel lane and shoulder limits due to adding a sixth and 
seventh travel lane.  
 
Retaining walls would have to be used along the majority of this corridor to minimize 
impacts to the adjacent properties.  Without the use of retaining walls, additional right of 
way will be required.  Within the area between Kyles Lane and 12th Street (KY), the 
adjacent ground contours is severe.  Major excavation and fill will be required to 
accommodate the additional travel lanes. 
 

5.0 ESTIMATED COSTS FOR ADDITIONAL LANES 
5.1 Construction Costs 
The construction cost estimates were prepared as outlined by ODOT’s Procedure for 
Construction Budget Estimating and consistent with cost estimates prepared for the BSB 
Step 4 Planning Study Report.  For the BSB Step 4 Planning Study Report, five lane 
continuity was used as the baseline for estimating construction costs.  As part of this 
study, estimated construction costs were calculated for adding four additional travel 
lanes (two in each direction) for an overall seven lanes in each direction.  The quantities 
for the four additional travel lanes (two in each direction) were prepared by performing 
manual take-off from 200' scale plans and electronic design files.  Quantities were 
reduced into the item numbers and cost item descriptions from the current ODOT 
Construction Estimator data base.  Preliminary quantities or allowances were used to 
develop the construction cost estimates.  Unit prices used are consistent with those used 
in the BSB Step 4 Planning Study Report.   
 
The estimated quantities were based on adding two additional travel lanes NB & SB 
between OH West 8th Street and the Western Hills Viaduct (Exhibits 8A thru 8H) and 
adding two additional travel lanes NB & SB between East Orchard Road and KY 12th 
Street (Exhibits 9A thru 9K).  The length for each segment was approximately 1.9 miles 
in Ohio and approximately 2.5 miles in Kentucky.  Many associated costs were already 
incorporated into the original cost estimates prepared for the BSB Step 4 Planning Study 
Report, so only costs directly associated with the additional travel lanes were 
incorporated in the estimated quantities.   
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Below are items that were included in the estimated quantities for the additional travel 
lanes: 

• Excavation – Rock 
• Excavation – Soil 
• Fill – Borrow 
• Mainline – Travel Lanes 
• Pavement Marking 
• Retaining Walls 
• First Level Structures 

5.1.1 Right of Way Costs 
No cost estimate is being provided for the additional right of way as additional study is 
required to determine the extent of impacts that widening will have on existing right of 
way. 

5.1.2 Contingencies and Reserves 
ODOT guidelines require the use of a contingency on construction cost estimates.  A 
contingency of 25 percent was added to the construction costs to reflect the preliminary 
nature of engineering.  The design contingency for each mainline alternative is shown in 
Tables 5-1 and 5-2. 

5.1.3 Complete Project Costs 
Included in the total estimated project costs are construction costs, an inflation factor, 
design contingency, and total project development costs.  Tables 5-1 and 5-2 below 
summarize total estimated project costs in the same format as presented in the BSB 
Step 4 Planning Study Report.  The estimated project costs are for adding 2 additional 
lanes NB and SB between OH West 8th Street and the Western Hills Viaduct in Ohio and 
between East Orchard Road and KY 12th Street in Kentucky.  
 

Table 5-1. Estimated Costs for Adding Four Additional Travel Lanes to Mainline Alternatives 
(Ohio) in 2017 dollars 

Mainline 
Alternative 

Construction 
Costs  

(millions) 

Real Estate 
and 

Relocation 
(millions) 

Inflation 
(82.0%) 

(millions) 

Design 
Contingency 

(25.0%) 
(millions) 

Project 
Development 
Costs (54.5%)* 

(millions) 

Total 
Estimated 

Cost  
(millions)  

4 Additional 
Lanes $12.42 - $10.19 $5.65 $3.27 $36.10 

* Source - First Supplement to Agreement between the State of Ohio and the Commonwealth of Kentucky 
 

Table 5-2. Estimated Costs for Adding Four Additional Travel Lanes to Mainline Alternatives 
(Kentucky) in 2017 dollars 

Mainline 
Alternative 

Construction 
Costs 

(millions) 

Real Estate 
and 

Relocation 
(millions) 

Inflation 
(82.0%) 

(millions) 

Design 
Contingency 

(25.0%) 
(millions) 

Project 
Development 
Costs (45.5%)* 

(millions) 

Total 
Estimated 

Cost 
(millions) 

4 Additional 
Lanes $14.02 - $11.49 $6.38 $2.73 $30.10 

* Source - First Supplement to Agreement between the State of Ohio and the Commonwealth of Kentucky 
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Per the First Supplement to Agreement between the State of Ohio and the 
Commonwealth of Kentucky for the Replacement of the Brent Spence Bridge dated 
November 23, 2004, the financial Project Development Costs split was established 
between the two states.  Per Section III.A, ODOT will be responsible for the costs of the 
environmental and preliminary design phase of the Project under its ownership, and 
KYTC shall be responsible for the cost of environmental phase of the Project under its 
ownership.  Ownership for this phase of the Project shall be determined by the number 
of interstate lane miles in the study area that will be affected by the Project.  The parties 
agree that KYTC is responsible for 21.15 lane miles or 45.5 % of the study area and 
ODOT is responsible for 33.69 lanes miles or 54.5% of the study area. 

6.0 RECOMMENDATIONS 
In consideration of how many travel lanes to provide within the project corridor: 
environmental and property impacts, costs implications, and operational benefits were 
considered. 

6.1 Environmental and Property Impacts 
The project corridor is restricted by a built-up urban environment.  The majority of the 
proposed five lane interstate widening can be accomplished within the existing right-of-
way.  Widening of the interstate to either a six or seven lane configuration including 
required ramps in each direction will impact adjacent properties along the entire corridor.  
This is especially valid where the roadway is constrained by adjacent local roadways.   
 
To widen the interstate within Ohio would require the relocation of a minor portion of 
Western Avenue along the west side of I-75, the relocation of a major portion of Winchell 
Avenue along the east side of I-75, and the closure of Gest Street between OH West 9th 
Street and Freeman Ave.  To relocate the local roadways would require the 
displacement of several homes and businesses along each of the roadways, and the 
removal of access to other businesses.  A local park located between OH West 9th Street 
and Linn Street would also be impacted.  Retaining walls would be required along most 
of the corridor to minimize property impacts, but would have a negative visual impact to 
the surrounding communities. 
 
To widen the interstate within Kentucky would entail fewer impacts to the local roadways 
as compared to Ohio, but would require the construction of retaining walls along most of 
the entire corridor due to the adjacent ground profile along the corridor.  Also, there are 
fewer right-of-way impacts in Kentucky as compared to Ohio.  However, the widening of 
the interstate in Kentucky to either six or seven lanes would require extensive 
reconstruction of the interstate between Kyles Lanes and the I-275 interchange.  The 
reconstruction limits could extend farther south upon a more detailed study of this area. 
This reconstruction is required due to the closely spaced interchanges and the profile 
grades between KY 12th Street and Kyles Lane which limits the number of lanes that can 
be dropped along the corridor to meet the existing number of travel lanes. 

6.2 Cost Implications 
The cost of actual construction is small in relation to the overall total estimated costs for 
the entire project.  However, the cost to acquire the needed right-of-way could 
dramatically increase the overall cost of the project.  At this time, it is not feasible to 
accurately estimate the right-of-way costs that would be associated with the wider 
roadway section due to the instability of the real-estate market at this time. 
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6.3 Operational Benefits 
The operational benefit of having additional travel lanes within the corridor is limited by 
the roadway configuration at each end of the project limits.  The project is constrained at 
the tie-in points.  As a result of the Joint Technical Memo entitled “Evaluation of Potential 
Benefits and Impacts for 5-Lane Continuity Alternative”, the Ohio Department of 
Transportation (ODOT) will be providing five lanes in each direction between Western 
Hills Viaduct and the I-74 Interchange.  At the connection point of I-71 with Fort 
Washington Way (FWW), east of Plum Street, ODOT has provided two lanes as part of 
the recently reconstructed FWW.  Within Ohio, the project is constrained at both the 
north and east tie-in points. 
 
At the southern end of the project within Kentucky, the project is also constrained by the 
four lane southbound and three lane northbound configurations at Kyles Lane which 
continue to the I-275 Interchange area.  The project limit in Kentucky is located between 
Kyles Lane and Dixie Highway interchanges.  The distance between these to 
interchanges is less than a mile (refer to Exhibit 7) which prevents the possibility of 
reducing the number of lanes at this location.  In the southbound direction between KY 
12th Street and Kyles Lane, the interstate profile consists of a five percent uphill grade 
for almost two miles.  Due to the large number of trucks utilizing the interstate and the 
long grade, it is not feasible to drop travel lanes along this section of roadway.  Dropping 
of lanes will need to be done south of the Dixie Highway interchange.  The greater the 
number of lanes within BSB project limits, the farther south of the Dixie Highway 
Interchange the project will need to be extended to be able to tie into the existing lane 
configuration.  In the northbound direction, the roadway is already constrained as it 
reaches the project limits, thus minor traffic flow improvement would be gained due to a 
wider six or seven lane roadway as the roadway is constrained again as it nears Ohio.  
Also, it was found that widening the interstate between KY 12th Street and Kyles Lane 
pulls traffic off of Dixie Highway, thus adding additional traffic back onto the interstate 
system. 

6.4 Conclusion 
Based on the findings of this study, and previous decisions made by ODOT, the 
following recommendations for Ohio can be made: 
• Provide five lanes in each direction at the project tie-in point at the north end of the 

study area in Ohio.  Five lanes for SB I-75 will provide a LOS F for AM peak hour.  
Five lanes for NB I-75 will provide a LOS E for PM peak hour.  For a LOS D at this 
location, seven lanes are needed for SB and six lanes are needed for NB. 

• Reduce the proposed I-75 number of lanes over the Ohio River to three lanes in 
each direction (LOS D provided). 

• Provide three travel lanes from I-75 southbound to the I-71/Cincinnati CBD roadway 
network. 

• Provide ramp metering within the project limits at all on-ramps.  This could provide 
for an improved LOS at each end of the study area for the recommend lanes. 

 
Based on the findings of this study, and previous decisions made by KYTC, the following 
recommendations for Kentucky can be made: 
• Provide eight lanes in the SB direction and seven lanes in the NB direction at the 

south end of the study area in Kentucky.  Eight SB lanes will provide a LOS C for PM 
peak hour.  Seven NB lanes will provide a LOS C for AM peak hour.  For a LOS D at 
this location, seven SB lanes are needed and six NB lanes are needed. 
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• Modify the existing project limits to include the Dixie Highway interchange as part of 

the BSB project study limits due to anticipated mainline work through the Kyles Lane 
Interchange. 

• Initiate a separate study to look at impacts to the interstate corridor between Kyles 
Lane and I-275 as a result of the BSB Modeling suggesting capacity improvements 
are needed. 

• Investigate a Design Exception for the existing Brent Spence Bridge to reconfigure it 
to a three lane bridge with reduced shoulder widths to accommodate I-71/Local 
traffic alternatives. 

• Investigate ramp metering within the project limits at all on-ramps.  This could 
provide for an improved LOS at each end of the study area for the recommend lanes. 
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