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Executive Summary

Project Overview

The Ohio Department of Transportation (ODOT) District 6 initiated the US 33 Widening
Feasibility Study (PID 121811) to address growing congestion and safety concerns along the
US 33 corridor from SR 104 (Refugee Road) in Franklin County to Diley Road in Fairfield
County. This corridor is a critical transportation link in Central Ohio, experiencing increasing
traffic volumes and crash rates. This feasibility study evaluates two primary build alternatives:
widening to the inside (Alternative 1) and widening to the outside (Alternative 2)—to
determine a preferred approach for improving capacity and safety.

This document presents the final summary documentation of the alternative evaluation for
the US 33 corridor including the evaluation of the design elements determined to influence
selection of a preferred alternative. While the evaluation of capacity and safety along the
corridor has been provided based on updated traffic volumes prepared for this study to
support development and updates to the purpose and need, these elements were not
determined to influence selection of a preferred alternative.

Purpose and Need

The project aims to:
e Reduce congestion and improve traffic flow.
e Enhance safety by addressing high crash rates.
e Accommodate future traffic growth and regional mobility needs.

Traffic analyses show that without improvements, the corridor will experience severe
congestion and unacceptable levels of service (LOS F) by 2050. Safety data from 2021-2023
revealed 516 crashes, including 5 fatalities and 12 serious injuries, with several segments listed
on ODOT's 2024 HSIP Priority List.

Alternatives Considered
No Build — Retains current conditions; fails to meet project goals.

Alternative 1: Widening to the Inside — Adds a third lane in each direction within the existing
median. Requires minimal right-of-way (ROW) acquisition and supports future hard shoulder
running (HSR).

Alternative 2: Widening to the Outside — Adds lanes on the outside shoulders. Requires
significant ROW acquisition, bridge replacements, and has higher environmental and
construction impacts.
Key Findings
e Both build alternatives improve LOS and reduce crash potential compared to the No
Build scenario.

e Alternative 1 offers better safety outcomes and lower environmental and structural
impacts.

e Alternative 2 is more costly due to bridge replacements, ROW needs, and greater
stream/wetland impacts.
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Cost Comparison

CATEGORY ’ ALTERNATIVE 1 ALTERNATIVE 2
Total Construction Cost $154.6M $167.0M
Total Project Cost $203.3M §221.4M
ROW Required None 5 acres perm, 20 acres temp
Benefit-Cost Ratio (Safety) 0.16 Not calculated

Total Project Cost includes preliminary engineering/detailed design, ROW, CE, and inflation.

Recommendation

Alternative 1 (Widening to the Inside) is recommended as the preferred alternative. It meets
the project’s purpose and need, minimizes environmental and ROW impacts, supports future
Hard Shoulder Lane implementation, and is more cost-effective.

Next Steps

Finalization of Stage 1 design is expected by late Summer 2025, with construction targeted
for Fall 2026.

Conclusion

The US 33 Widening Feasibility Study (PID 121811) presents a comprehensive evaluation of
alternatives to address critical congestion and safety issues along a key corridor in Central
Ohio. Both build alternatives—widening to the inside and widening to the outside—offer
operational improvements over the No Build scenario. However, Alternative 1 (widening to
the inside) emerges as the preferred solution due to its lower cost, minimal right-of-way and
environmental impacts, and compatibility with future capacity enhancements such as hard
shoulder running.

Alternative 1 not only meets the project’s purpose and need but also provides a more
efficient path forward in terms of design, construction, and long-term flexibility. With this
recommendation, the project is positioned to move into environmental clearance and
detailed design, keeping it on track for construction in Fall 2026.
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Introduction

ODOT District 6 pursued Transportation Review Advisory Council (TRAC) funding to improve
safety and reduce congestion on US 33, from the [-270 interchange to the Franklin/Fairfield
County line, based on multiple studies highlighting these issues. The FRA-US33-24.76
Feasibility Study (PID 119387) was launched to explore corridor improvements including
widening US 33 to increase capacity, upgrading the 1-270/US 33 interchange, and evaluating
a new interchange at Bixby Road.

Due to delays in adding the project to regional and state plans, ODOT split the project into
two parts to meet the May 2024 TRAC funding deadline for the US 33 corridor widening.
Despite setbacks from survey data processing and regional travel model updates, the
evaluation of alternatives and determination of a preferred alternative for the TRAC
application was completed. The preferred alternative, widening US 33 by adding an additional
lane to the inside in both directions, was submitted to TRAC in May 2024.

Further delays in authorizing the second part of the contract put the US 33 widening project
at risk of not having an approved environmental document before TRAC funding decisions in
October 2024. To address this, ODOT split the feasibility study into two phases: (1) an
alternative determination memo to select a preferred option using available data, and (2) a
final Feasibility Study report (i.e. this report), including updated traffic and safety analysis once
the second part of the contract is authorized.

The FRA/FAI-33-22.99/0.00 (US 33 Widening) Preferred Alternative Determination Memo was
submitted in September 2024, documenting the evaluation of the two widening
alternatives—widening to the inside and widening to the outside—and presenting the
recommended preferred alternative for review and approval. At the time of the submittal,
updated traffic volumes were not available therefore the memo was submitted without
updated capacity and safety analysis. Submission of the preferred alternative
recommendation without the analysis was determined to be acceptable. Capacity and safety
analysis were not expected to influence the selection of the preferred alternative. In
November 2024, the preferred alternative recommendation was approved, allowing the
environmental document to be prepared and submitted. Approval of the Environmental
Document and Environmental Clearance was received for the project on April 24, 2025.

This feasibility study presents the final summary of the alternative evaluation presented in the
Preferred Alternative Determination including the updated capacity and safety analysis that
was unavailable at the time of the preferred alternative determination for PID 121811. As
noted in the preferred alternative determination memo and demonstrated herein, the
capacity and safety analysis are comparable between the two alternatives, confirming the
prior conclusion. No new findings have been presented in this document.

Project Background

Central Ohio is among the fastest growing areas in the country and the US 33/Southeast
Expressway is a key corridor in the Central Ohio regional transportation network. The FRA-
US33-24.76 Feasibility Study (PID 119387) began as part of the 2017 Southeast Corridor study.
This study considered several improvements to US 33 southeast of Columbus, including
widening of US 33, interchange improvements at [-270, and conversion of at-grade
intersections with grade-separated interchanges at Bixby Road and Pickerington Road.

Several elements of the 2017 Southeast Corridor study are in various stages of development.
Recently completed improvements include the addition of auxiliary lanes between IR 270 and
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Hamilton Road and the restriction of turn movements at Bixby Road. District 5 is in the final
stages of design for an interchange at Pickerington Road with construction expected to
begin in 2026.

The purpose of the FRA-33-24.76 Feasibility Study, PID 119387, is to identify and recommend
preferred alternatives for the US 33 corridor, 1-270 interchange, and Bixby Road intersection,
with NEPA clearance, to support the leveraging of available funding for future construction.

In consultation with OES, it was determined that the proposed improvements at each of the
study components could be designed such that they have independent utility. Each was
assigned a unique PID to be utilized as the projects progress through the project
development process, environmental clearance, and into detailed design.

1. FRA/FAI-33-22.99/0.00, PID 121811- Widen US 33 from 2 to 3 lanes in each direction
from SR-104 (Refugee Road) in Franklin County to Diley Road (TR-207) in Fairfield
County

2. FRA-270/33-45.808/24.375, PID 121812- Upgrade the interchange of IR 270 and US
33 in southeastern Franklin County to increase mobility and improve safety at the
interchange between [-270 and US 33.

3. FRA-33-27.831, PID 121814- Construct a new interchange at the intersection of US 33
and TR 229 (Bixby Road) in southeast Franklin County.

The feasibility study and evaluation of alternatives for these projects are being completed
under the FRA-33-24.76 Feasibility Study (PID 119387) contract. However, each of the
projects has independent utility and will be carried forward as separate projects, identified by
PID as noted above, during environmental clearance and detailed design phases.

Given US 33 is a critical link within the transportation network in central Ohio the need to
meet existing and future travel demands on US 33 via widening (PID 121811) was identified as
the priority and programmed to be the first of the three projects to go to construction,
presently targeted for the Fall of 2026. The intent is for PID 121812 and 121814 to progress to
construction within 2-3 years after PID 121811.

FRA/FAI-33-22.99/0.00, PID 121811

The FRA/FAI-33-22.99/0.00 project (PID 121811) aims to reduce congestion, improve safety,
and enhance regional mobility on US 33 from SR 104 to Hill-Diley Rd in southeastern Franklin
County. The project’s key goals are to optimize traffic flow, improve safety within the
corridor, and integrate local access.

This section of US 33 has been identified by ODOT as having congestion and safety issues,
with two locations ranking on the HSIP priority list. Recent studies, including the 2021 FRA-
FAI-33 TSMO Study, explored improvement options, comparing “No Build,” hard shoulder
running, and traditional widening alternatives. Both build options addressed congestion, but
the hard shoulder running option was more costly and had greater construction impacts due
to the required ITS infrastructure.

Study Area

The study area extends along US 33 from north of the SR 104 interchange to east of the Hill
Road/Diley Road interchange, encompassing areas that contribute to the transportation
problem and a range of potential solutions. A project area map is shown in Figure 1.

Within project limits, US 33 typical section includes two through lanes in each direction with
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a grass median and a 60-mph speed limit between SR 104 and Pickerington Road. In 2019,
an auxiliary lane project was completed for US 33 that added a third lane from [-270
interchange to Hamilton Road interchange in both directions. The existing median is
approximately 60 feet wide from SR 104 to Gender Road, where it narrows to 40 feet wide
for the remainder of the study area.

It is functionally classified as an “Other Freeway and Expressway”. The AADT on US 33 ranges
from approximately 50,000 north west of 1-270 to 80,000 between [-270 and Hamilton Road
to 55,000 in the vicinity of Hill Diley interchange, and the daily truck percentage varies
between 5% and 8% along the corridor (based on 2023 TIMS data). The approximately nine-
mile US 33 corridor includes 4 interchanges and 3 at-grade intersections.

The surrounding land uses are primarily rural/undeveloped land, however, land uses along
the existing surface streets with an interchange access to US 33 are urban in nature.

Evaluation Methodology

This US 33 Widening Feasibility Study documents the additional investigation into alternatives
for the US 33 corridor widening (PID 121811 completed as part of the FRA-33-24.76
Feasibility Study PID 119387) and identifies the preferred alternative for the US 33 corridor
between Refugee Road (SR 104) through the Hill-Diley Interchange.

Logical Termini

The US 33 Widening project has logical termini that were evaluated individually for eastbound
and westbound traffic based on volumes and interchange configurations. Widening for an
additional eastbound lane begins just in advance of the entrance ramp from Refugee Rd,
creating additional through capacity through the 1-270 interchange. The additional lane in
the eastbound direction ends at the Hill-Diley interchange, either as a drop lane or by
reducing the number of lanes downstream from the eastbound exit ramp. East of this
interchange, volumes were observed to be lower than to the west of the corridor.

Westbound, the additional lane begins just prior to the westbound entrance from the Hill-
Diley interchange. This allows motorists to shift left prior to the entrance ramp while
preventing right-of-way needs for a ramp realignment.

This project has independent utility in that while other projects at US 33 interchanges may be
considered to address access and safety, US 33 needs additional capacity through this area. If
no other actions are taken, the project could be constructed and address this need by
providing additional lanes.
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Purpose and Need Summary

Purpose Statement

The purpose of the US 33 Widening project, PID 121811, is to reduce congestion and improve
safety on the US 33 corridor southeast of Columbus.

Need Elements

The US 33 corridor is a prominent corridor in Central Ohio, moving people and goods across
the region. In the current condition, US 33 corridor experiences severe congestion during
peak hours that has resulted in safety concerns and reduced reliability for drivers to use this
corridor. During peak hours in the existing conditions, sections throughout the corridor
between SR 104/Refugee Rd and Hill-Diley are over capacity. Traffic projections in future
years show volumes are expected to rise, worsening conditions. Higher volumes and
oversaturated conditions also contribute to increased crash risk on a corridor with sections
listed on ODOT's 2024 HSIP Priority List, including:

e US 33/1-270 Interchange Area (MP 24.50-25.00): #46 Urban Non-Freeway segment

e US 33/Hamilton Rd Interchange Area (MP 25.50-26.00): #319 Urban Non-Freeway
segment

e US 33 near Ebright Rd (MP 27.00-27.50): #333

e US 33/Hill-Diley Rd Interchange Area (MP 0.9-1.40): #348 Suburban Non-Freeway
segment

Congestion

Analysis in the TSMO study found that in the 2025 No Build Scenario, this section of
eastbound US 33 operates at an acceptable LOS, with the exception of the section from
Hamilton Rd to Gender Rd, which experiences congestion resulting in an unacceptable LOS
in the PM peak. Between Gender Rd and Pickerington Rd, the LOS is acceptable, but volumes
reach 75% of the capacity or higher.

Westbound US 33 experiences the highest volumes in the AM peak. In the 2025 No Build
Scenario, demand in some sections exceeds capacity. The freeway operates at LOS F from
Gender Rd to Hamilton Rd and at LOS E between ramps in the 1-270 interchange.

Volumes in the 2045 Design Year are higher due to anticipated development. These higher
volumes result in LOS F in most sections and ramp entrances and exits on US 33 in both
directions during either the AM or PM peak. Several other sections experience LOS E.
Demand exceeds capacity by as much as 57% in some sections and is greater than capacity
along much of the corridor.

More recent model forecasts for Opening Year 2030 and Design Year 2050 show volumes
that are higher than the 2025/2045 volumes analyzed previously, suggesting that congestion
will continue to worsen if no improvements are constructed.

Safety

Sections of this study area were ranked on ODOT's 2024 HSIP Priority List. In the three-year
period from 2021-2023, 516 crashes were observed on US 33 from east of Refugee Rd/SR
104 interchange and through the Hill/Diley Road interchange. The crash data includes
crashes at any grade separated interchanges and at-grade intersections. Key observations
include:
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e The most common crash types were rear end (191 crashes), sideswipe-passing (110
crashes), and fixed object/out of control (84 crashes).

e Fatal & Injury crashes: During this 3-year period, 5 fatal crashes were recorded that
resulted in 6 fatalities and 12 crashes resulted in serious injuries. An additional 104
crashes resulted in minor injuries.

e The area with the most crashes was the US 33 & |-270 interchange (131 crashes), and
the intersection of US 33 with Bixby Road experienced 58 crashes. The US 33
between Hamilton and Bixby Rd experienced the third highest (42 crashes).

With volumes continuing to rise, crash trends are likely to continue or worsen without
improvements.

Summary Statement

The purpose of this project is to improve congestion and safety on the US 33 corridor
southeast of Columbus. During peak hours in the existing conditions, sections throughout
the corridor between SR 104/Refugee Rd and Hill-Diley are over capacity. Traffic projections
in future years show volumes are expected to rise, worsening conditions. Higher volumes
and oversaturated conditions would also contribute to increased crash risk on a corridor with
sections listed on ODOT's 2024 HSIP Priority List.

Purpose and Need Summary 6 ” z , )
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Alternatives

Three alternatives were evaluated for the US 33 corridor widening improvement project:
e No-Build Alternative — No change to existing conditions
e Build Alternative 1 — Widening to the inside
e Build Alternative 2 — Widening to the outside

No Build Alternative - Considered and Dismissed

The No-Build alternative maintains the existing configuration of the US 33 corridor, does not
impact adjacent parcels, and does not include any new construction or improvements to
accommodate increasing traffic demand or safety concerns along the US 33 corridor. As
such, the No Build alternative does not meet the critical Purpose and Need elements to be
considered a feasible alternative.

While analysis and evaluation of the No Build alternative with updated traffic volumes will be
documented within this feasibility study it will be carried forward only to be used as the
baseline to compare the alternatives. Only limited reference and comparison to No Build has
been made within this document as it does not meet the purpose and need of the project
and is not considered a feasible alternative.

Feasible Build Alternatives

The two alternatives considered in this evaluation were based upon the same basic concept:
to add a third lane in both directions beginning in the west at approximately the SR 104
(Refugee Road) interchange and extending to the east to end at the Hill-Diley interchange.
The primary difference between alternatives is how the lane is added, whether to the inside in
the median, or to the outside in the outside shoulder.

Build Alternative 1 will widen US 33 to add a third eastbound and westbound lane in both
directions to the inside within the median, paving the median, and constructing a center
barrier. Appendix A includes drawings and typical sections for Build Alternative 1.

Build Alternative 2 will widen US 33 to add a third eastbound and westbound lane in both
directions to the outside in the shoulder. This alternative also requires widening of the inside
shoulder. Appendix B includes drawings and typical sections for Build Alternative 2.

The scope of the contract called for electronic file deliverables for the alignments and did not
plan for hard copy. However, for ease of review, plan sheets were created with this document.
To minimize lost work, plans for Alternative 2 have been developed only for critical areas.
Additional locations can be reviewed with ODOT during the over-the-shoulder review
meetings.

Both alternatives include improvements to ramp merge and diverge areas to accommodate a
future posted speed of 65 mph and mainline design speed of 70 mph, will provide for
maintenance or repair of existing drainage structures and bridges within the study area limits,
include the repair and/or complete replacement of deficient pavements, and be constructed
under permissible lane closure hours for the ramps and freeway segments in the project area.

Widening to the inside median within the median is only feasible within the portion of the
study area that has the existing 60-foot median. Both alternatives will require inside and
outside widening beginning from the vicinity of the High/Bowen intersection through the

Safety & Congestion/Mobility 7 ‘ ’ l | )



FRA-33-24.76 US 33 Widening - Preferred Alternative Determination e ODOT District 6

eastern termini due to a constrained median width in the existing condition. The typical
sections of the proposed alternatives are generally the same from Gender Road to the
southern/eastern terminus of the study area.

Key Issues

The key issues for determining the recommended preferred alternative have been
determined in consultation with ODOT. The key issues include the primary purpose and
need elements of safety and congestion, roadway and drainage design, ITS, structures,
maintenance of traffic, right of way, environmental considerations, and cost.

The following sections provide additional explanation of the basis of comparison for each of
the key issues identified for the US 33 Corridor widening.
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Congestion and Safety

Safety and congestion have been identified as the key purpose and need elements for the
projects that will originate out of the US 33 feasibility study. Specifically, the projects that will
be developed from this study should consider the following with respect to the primary
needs, congestion and safety:

e The recommended alternative should not result in a significant adverse impact in
either operations or safety from No Build/existing conditions; the proposed should be
no worse than No Build/existing.

e While portions of this project area may see traffic operations worsen from No Build, in
aggregate, the alternative should generally reduce congestion and safety as
compared to No Build.

e Inareas where impacts differ negatively from the No Build condition, other mitigating
strategies should be considered to minimize/mitigate for the impact.

Certified traffic for 2030/2050 is pending, therefore this study is using 2025/2045 data which
is acceptable because the geometric configuration of the alternatives will provide the same
capacity improvements and the capacity and safety evaluations of Alternatives 1 and 2 build
conditions are expected to be very similar. Both Alternatives are expected to improve
capacity along the corridor.

Congestion/Capacity

LJB has been contracted by ODOT to conduct capacity analysis for the US 33 corridor as part
of the FRA-33-24.76 feasibility study contract. Table 1 summarizes the three subareas and
associated projects being studied under FRA-33-24.76.

TABLE 1: FRA-33-24.76 STUDY AREA PROJECTS

PID Project Name ‘ Description
121811 FRA/FAI-33-22.99/0.00 Widen US 33 to six lanes from SR 104 to Hill Rd./Diley Rd.

121812 | FRA-270/33-45.808/24.375 | Mobility/safety upgrade of the 1-270/US 33 interchange
121814 FRA-33-27.831 Construct new interchange at US 33 and TR 229, Bixby Rd.

While there are three distinct projects being studied as part of the FRA-33-24.76, the focus of
this study is the capacity analysis for the US 33 Widening project, PID121811. It is anticipated
that the US 33 widening project will occur prior to the construction of either the [-270 / US
33 interchange expansion and the Bixby Road interchange projects. As such, all
improvements recommended in this report are independent of any future impacts or
influence of these subsequent projects.

This document evaluates the current and future traffic conditions along the US 33 corridor,
focusing on the impact of widening the road from four lanes to six lanes between the SR 104
interchange and Hill Rd. / Diley Rd Interchange. The analysis includes various design
scenarios for the FRA- US 33 Widening project, such as No Build, Build, and Build with Hard
Shoulder Running, and assesses their effectiveness in improving traffic flow and reducing
congestion. The document concludes with recommendations for operational improvements
and additional capacity enhancements to address bottlenecks and ensure smoother traffic
operations. The proposed design for the US 33 widening is included in Appendices A (Build
Alternative 1) and Appendix B (Build Alternative 2).
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Study Area and Analysis Scenarios

The study area for the US 33 Widening extends along US 33 from SR 104 in Franklin County
to east of Hill Road / Diley Road in Fairfield County.

The scope of this analysis is to evaluate the US 33 corridor with the addition of a third lane in
both directions (Build) condition between the SR 104 and Hill Road/Diley Road interchanges
and compare the Build analysis to the existing (No-Build) conditions. This analysis assumes a
"no build” condition at both the 1-270/US 33 and Bixby Road interchanges. As the report will
show that while the Build condition under the projected 2050 Design Year AM and PM peak
hour traffic volumes is expected to result in significant improvement over the No-Build,
operations would not be the typically preferred levels of service during the peak hours.
Therefore, a third option, Scenario 3, which includes opening the hard shoulder lane to
traffic, was evaluated.

Table 2 shows a summary and description of the design scenarios that were studied for US
33 Widening project (PID 121811)

TABLE 2: CAPACITY ANALYSIS SCENARIOS

Scenario # Corridor Design 1-270 / US 33 Interchange Bixby Rd Interchange

1 No Build No Build No Build
2 Build No Build No Build
3 Build w/ Hard Shoulder Running* No Build No Build
*Hard Shoulder Running modeled with an additional inside lane from west of [-270 to Hill / Diley interchange

Appendix C includes a copy of the traffic volumes used in the analysis of the No-Build and
Build conditions.

Background Improvement Considerations:

The following project is expected to be completed prior to the opening year of the proposed
project (2030), and has been applied for all scenarios, including the No Build (Scenario 1):

- FRA-33-21.71 at Petzinger Rd improvements (PID 113744)

For Build scenarios (Scenarios 2 & 3), it is assumed that the north leg of Rager Road will be
converted to a cul-de-sac at US 33 and will not have direct access to Westbound US 33.

The capacity analyses for the mainline US 33 corridor, ramp merge/diverge elements and
weave locations were conducted using Highway Capacity Software (HCS version 2025) per
ODOT's OATS Manual guidelines. The HCS Freeway Facilities module was utilized for all
freeway segment analyses.

Freeway, ramp merge/diverge elements and weave segments are graded using a level of
service (LOS) designation expressed in terms of letter grades. Level of service is a quality
measure describing operational conditions with a traffic stream with LOS A representing the
highest quality traffic flow (free flow conditions) and minimal delay, and LOS F representing
poor traffic/unstable operations, significant delays, and substantial queuing. Level of service is
defined in terms of density, as published in the Highway Capacity Manual, Chapters 12, 13,
and 14 (HCM 7th Edition). For the capacity analysis, the US 33 corridor was analyzed as a
freeway segment. Level of service thresholds for basic freeway segments, merge/diverge
sections and weave sections have been summarized in Table 3.
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TABLE 3: LEVELS OF SERVICE THRESHOLDS FOR FREEWAY ELEMENTS
DENSITY (PC/MI/LN)

FRA-33-24.76 US 33 Widening - Preferred Alternative Determination e ODOT District 6

LEVEL OF
SERVICE BASIC FREEWAY MERGE/DIVERGE WEAVING
A <11 <10 <10
B >11and <18 >10and < 20 >10and <20
C >18 and < 26 >20and <28 >20and <28
D > 26 and < 35 >28and < 35 > 28 and < 35
E > 35and < 45 > 35 >35and <43
F D/C* > 1 OR density > 45 D/C*>1 D/C* > 1 OR density > 43

* D/C = Demand to capacity ratio

For the US 33 corridor analysis, level of service (LOS), demand-to-capacity (D/C) and
volume-to-capacity (V/C) ratios have been summarized for each freeway and ramp segment.

The demand-to-capacity (D/C) ratio is calculated by comparing the true demand (the
volume of vehicles requesting access to the segment) to the segment's capacity (the
maximum number of vehicles the segment can handle). When the D/C ratio exceeds 1.0, it
typically indicates oversaturated conditions, meaning demand exceeds capacity, which can
lead to congestion.

The volume-to-capacity (V/C) ratio is similar but differs in that it is based on the actual
volume of traffic that successfully enters or travels through the segment and can be
influenced by system constraints and limitations such as downstream bottlenecks, traffic
signal constraints, etc. Like the D/C ratio, a V/C ratio greater than 0.93 indicates over-
capacity conditions. The V/C ratio is not always an accurate reflection of the severity of
congestion in oversaturated conditions as it doesn't fully capture the extent to which the
segment is overwhelmed. In oversaturated conditions, the V/C ratio focuses on the volume
that is able to travel through the segment rather than the total demand. To provide the most
reliable determination of severity, this report focuses primarily on D/C ratios and level of
service to evaluate operational performance.

Additionally, the HCS software bases freeway segment LOS on both the individual segment
capacity and downstream segment capacity. When downstream segments are nearing or
over capacity it may influence upstream segments and result in upstream segments
operating at lower levels of service than would be expected if considering the upstream
segment alone. For example, this is why there are some segments shown in our analysis
summaries with D/C and V/C ratios of less than 1.0, but LOS F conditions.

It should be noted that “gap” segments were utilized in the freeway facilities files at the
existing at-grade intersections: Bixby Road, Rager Road, and High Street / Bowen Road. This
was done based on coordination with ODOT staff to account for the distance in between
ramps and for the ramp connections to address entering and exiting volumes to and from
the surface streets. However, these results are not included in the LOS summary tables.

Operational Goals of Mainline Freeway Analysis

Analysis of the US 33 corridor was prepared in accordance with the ODOT OATS manual and
in coordination with the Office of Roadway Engineering/Division of Engineering. Table 4
summarizes the operational goals for mainline analysis per the OATS manual.
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TABLE 4: OPERATIONAL GOALS OF MAINLINE ANALYSIS

METRIC VALUE

LOS D or Better
d/c (Demand-to-Capacity Ratio) <093

The study area falls entirely within the limits of the Mid-Ohio Regional Planning Commission
Metropolitan Planning Organization, therefore only goals applicable inside an MPO have
been included in Table 4.

Scenario 1: Design Year (2050) No Build Capacity Analysis

HCS was used to analyze the No Build condition for the US 33 mainline, ramp merge/diverge
and weave segments, accounting for any bottlenecks/queue spillbacks along the network. As
noted previously, the No Build scenario assumes the Petzinger Road project (PID 113744) has
been completed. The results of the No Build analysis for the design year (2050) from the HCS
software are summarized in Tables 5 and 6 for eastbound US 33 and westbound US 33,
respectively. The HCS output reports are included in Appendix D.

Eastbound US 33

During the AM peak, eastbound US 33 operates at an acceptable LOS D or better on all
segments. During the PM peak, eastbound US 33 experiences severe congestion, particularly
in the segments east of 1-270, where all segments are expected to operate at LOS F.
Demand-to-capacity ratios (D/C) begin to approach one (1.0) at the SR 104 On-Ramp. As
traffic approaches 1-270, the LOS F conditions become more widespread, with backups
forming near the 1-270 SB Off-Ramp and extending through the |-270 NB On-Ramp. The
congestion worsens beyond Hamilton Road, where demand exceeds capacity, resulting in
gridlock conditions. Segments between Hamilton and Gender Road experience some of the
worst conditions, with D/C ratios reaching as high as 1.54, further exacerbating travel delays
and increasing queue lengths. These issues continue eastward through the High Street /
Bowen Road and Hill Road / Diley Road interchanges, where the over-saturated conditions
impact overall corridor performance. The results indicate a need for capacity improvements
to US 33.

TABLE 5: 2050 NO-BUILD — EASTBOUND US 33 LOS

AM Peak Hour PM Peak Hour
Segment Description D/C v/C D/C
Fwy Ramp Fwy Ramp
1 West of SR 104 0.52 0.52 C 0.60 0.60 C
2 SR 104 Off-Ramp 0.52 0.10 0.52 C 0.60 0.09 0.60 C
3 Winchester Off-Ramp 0.48 0.37 0.48 C 0.56 0.48 0.56 C
4 Btwn Winchester & James Rd 0.31 0.31 B 0.35 0.35 B
Ramps
5 James Rd On-Ramp 0.40 0.21 0.40 B 0.45 0.22 0.44 B
6 SR 104 On-Ramp 0.60 0.44 0.60 C 0.89 1.00 0.89 D
7 Btwn SR 104 & 1-270 0.60 0.60 C 0.90 0.89 E
8 [-270 SB Off-Ramp 0.60 0.20 0.60 C 0.90 0.15 0.90 E
9 Btwn 1-270 SB Ramps (2 lanes) 0.51 0.51 C 0.84 0.82 D
10 | Btwn I-270 SB Ramps (3 lanes) 0.34 034 | B | 056 054 |[NEN
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AM Peak Hour PM Peak Hour
Segment Description D/C D/C v/C

Fwy ‘ Ramp Fwy  Ramp  Fwy

11 Btwn [-270 SB & NB Loops 0.78
12 Btwn 1-270 NB Ramps 0.52 0.81
13 1-270 NB On-Ramp 0.66
14 Btwn [-270 & Hamilton 0.66
15 Hamilton Off-Ramp 0.66
16 Btwn Hamilton Ramps 0.68
17 Hamilton SB On-Ramp 0.70 0.13 0.82
18 Hamilton NB On-Ramp 0.75 0.25 0.93
19 Btwn Hamilton & Bixby 0.74
23 Btwn Bixby & Rager 0.73
27 Btwn Rager & Gender 0.74
28 | Gender Off-Ramp 0.74

29 Btwn Gender Ramps 0.56
30 Gender On-Ramp 0.68
31 Btwn Gender & High/Bowen 0.70
35 Btwn High/Bowen & Diley 0.68
36 Diley Off-Ramp 0.68

37 Btwn Diley Ramps 0.52 0.48
38 Diley On-Ramp 0.64
39 East of Diley 0.62

* Value reported in HCS was > 1.0 which is not possible for V/C ratio
Note: Segments 20 through 26 and 32 through 34 are "gap” segments created to account for at-grade
intersections at Bixby Rd, Rager Rd, and High St/Bowen Rd. Values are therefore not reported for those segments.

[ 093<=Ratio<10 [ LOSForRatio=10 |
Westbound US 33

In the AM peak, westbound US 33 experiences severe congestion, with all segments from Hill
Road / Diley Road to Hamilton Road expected to operate at LOS F. The sections from Hill
Road / Diley Road to Gender Road generally see D/C ratios ranging from 1.03 to 1.28. The
Gender Road SB on-ramp begins the increase in D/C ratios, which range from 1.20 to 1.43
through the [-270 northbound off-ramp. The congestion begins to ease west of the [-270
northbound off-ramp, where segments are expected to improve to LOS B, indicating a
smoother traffic flow.

During the PM peak, westbound US 33 is expected to experience slightly better conditions
than the AM peak, but congestion is expected. The worst-performing segments are
concentrated between Gender Road and the 1-270 northbound off-ramp, where LOS D and
E conditions persist, with D/C ratios very close to 1.0. While LOS E conditions are expected,
there are no segments which experience a D/C ratio greater than one (1.0) in the PM peak.
Segments west of the [-270 northbound off-ramp are expected to improve, with all
segments reporting LOS C or better.

Overall, the No-Build scenario is expected to experience significant congestion along
westbound US 33, particularly in the AM peak. The worst delays occur between Diley Road
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and [-270, where traffic demand far exceeds available capacity. The severe congestion at
major interchanges such as Gender Road and Hamilton Road leads to excessive queuing,
long delays, and poor travel conditions. The corridor performs better west of 1-270, where
traffic levels decrease, allowing for improved operations.

TABLE 6: 2050 NO-BUILD — WESTBOUND US 33 LOS

1 East of Diley
2 Diley Off-Ramp
3 Btwn Diley Ramps 0.90
4 Diley On-Ramp
5 Btwn Diley & High/Bowen
9 Btwn High/Bowen & Gender
10 Gender Off-Ramp
11 Btwn Gender Ramps
12 Gender NB On-Ramp
13 Gender SB On-Ramp
14 Btwn Gender & Rager
18 Btwn Bixby & Rager
22 Btwn Bixby & Hamilton
23 Hamilton Off-Ramp
24 Btwn Hamilton Ramps
o5 Btwn Hamilton & 1-270 NB Off-

Ramp
26 Btwn [-270 NB & SB Ramps 0.92
27 Btwn [-270 SB Ramps 0.84
28 |-270 SB On-Ramp 0.92
29 Btwn 1-270 SB Ramp & SR 104 0.93
30 SR 104 EB Off-Ramp 0.93
31 Btwn SR 104 Ramps 0.90
2 2;vr\;np§R 104 EB & WB Loop 0.88
33 James Rd Off-Ramp 0.76
34 g;vrvnnpgames Rd & Winchester 051
35 Winchester On-Ramp 0.69
36 West of Winchester 0.70

0.91 0.74 0.74 D
0.44 0.90 0.74 0.23 0.74 Cc
0.65 0.65 0.65 C
0.61 0.86 0.87 0.51 0.87 D
0.84 0.87 0.87 D
0.76 0.87 0.87 D
0.36 0.74 0.87 0.37 0.87 E
0.55 0.70 0.70 c
0.59 0.79 0.86 0.37 0.86 D
0.32 0.93 0.94 0.18 0.94 D
0.93 0.94 0.94 E
0.93 0.94 0.94 E
0.93 0.99 0.99 E
0.29 0.93 0.99 0.27 0.99 E
0.80 0.87 0.87 D
0.82 0.95 0.95 E
0.50 B 0.65 0.65 Cc
0.33 B 0.53 0.53 C
0.18 0.41 B 0.58 0.13 0.58 C
0.41 B 0.58 0.58 Cc
0.07 0.41 B 0.58 0.13 0.58 C
0.37 B 0.52 0.52 Cc
0.44 B 0.67 0.67 C
0.60 0.27 A 0.58 0.48 0.58 C
0.00 A 0.36 0.36 B
0.39 0.18 A 0.53 0.35 0.53 B
0.18 A 0.53 0.53 C

Note: Segments 6 through 8 and 15 through 21 are "gap” segments created to account for at-grade intersections

at Bixby Rd, Rager Rd, and High St/Bowen Rd. Values are therefore not reported for those segments.

[ LOSEor093<=Ratio<10 | LOSForRatio>10 |

Scenario 2: Design Year (2050) Build Capacity Analysis — US 33 Widening

HCS was used to evaluate the Build scenario for the US 33 widening. This scenario assumes
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an additional lane in both directions of US 33 from west of SR 104 to the Hill Road / Diley
Road interchange. Two build scenarios were evaluated for the Feasibility Study: an additional
lane added to the inside shoulder versus an additional lane added to the outside shoulder.
For the purposes of the capacity analysis, the differences in geometry between inside versus
outside widening were considered negligible; therefore, only one Build scenario based on the
inside widening is presented. These results should be very similar for the outside widening
scenario.

The design year (2050) results for the Build scenario are included in Tables 7 and 8 for
eastbound and westbound US 33, respectively. The HCS files and output reports are included
in Appendix D.

Eastbound US 33

The 2050 Build scenario for eastbound US 33 shows improved levels of service (LOS)
compared to the No Build scenario.

The AM peak period sees improvement from generally LOS C and D in the No Build to mostly
LOS B and C in the Build. All segments in the Build operate acceptably with LOS C or better
conditions.

During the PM peak period, the congestion is reduced along eastbound US 33 with the
additional through lane when compared to the No Build; however, some sections are still
expected to experience congestion, particularly east of 1-270. Segments between Hamilton
Road and Diley Road show most D/C ratios near or exceeding 1.0, indicating demand is
expected to surpass available capacity. The most constrained areas within the widened
section include the weave section between the [-270 loop ramps and the segments between
Hamilton Road and Gender Road. These locations experience some congestion, with D/C
ratios reaching up to 1.06, highlighting potential operational challenges closer to the design
year and the need for additional capacity improvements. While many segments east of [-270
are still expected to fail, the congestion is reduced compared to the No Build. The peak D/C
ratio in the No Build scenario was 1.54 at the Hamilton northbound on-ramp and is reduced
to 1.06. Within the unwidened section, the peak D/C ratio will be 1.31, which occurs after the
additional lane is dropped east of Diley Road.

TABLE 7: 2050 BUILD — EASTBOUND US 33 LOS

AM Peak Hour PM Peak Hour

Segment Description D/C v/C D/C - vic

Ramp Fwy Fwy ‘ Ramp ‘ Fwy
1 West of SR 104 (nominal length) 0.53 0.53 C 0.62 0.62 C
2 SR 104 Off-Ramp 0.53 0.10 0.53 C 0.62 0.10 0.62 C
3 Winchester Off-Ramp 0.49 | 0.36 0.49 C 0.58 0.47 0.58 C
4 g;"rvn”p\s’v'mhe“er & James Rd 0.32 032 | B | 037 037 | B
5 James Rd On-Ramp 0.42 0.22 0.42 B 0.48 0.23 0.47 C
6 Btwn James Rd & SR 104 0.28 0.28 A 0.32 0.32 B
7 SR 104 On-Ramp 0.41 0.45 0.41 B 0.62 -I 0.61 C
8 Btwn SR 104 & 1-270 0.42 0.42 B 0.62 0.61 C
9 [-270 SB Off-Ramp 0.42 | 0.20 0.42 B 0.62 0.15 0.62 C
10 Btwn 1-270 SB Ramps 0.35 0.35 B 0.58 0.57 C
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AM Peak Hour PM Peak Hour
Segment Description D/C Lo D/C ‘ v/C
Fwy | Ramp Fwy Fwy ‘ Ramp ‘ Fwy
11 Btwn [-270 SB & NB Loops 0.79 0.79 C 1.00
12 Btwn 1-270 NB Ramps 0.54 0.54 C 0.83 0.76 D
13 [-270 NB On-Ramp 0.52 | 0.49 0.52 C 082 | 087 | 0.77 D
14 Btwn [-270 & Hamilton 0.51 0.51 C 0.82 0.77 D
15 Hamilton Off-Ramp 0.51 | 0.76 0.51 C 0.82 | 052 | 0.82 D
16 Btwn Hamilton Ramps 0.48 0.48 B 0.94 0.85
17 Hamilton SB On-Ramp 0.50 | 0.05 0.50 B 098 | 0.14 | 0.88
18 Hamilton NB On-Ramp 0.54 | 0.12 0.54 B 0.26 | 0.95
19 Btwn Hamilton & Bixby 0.52 0.52 C 0.94
23 Btwn Bixby & Rager 0.52 0.52 C 0.92
27 Btwn Rager & Gender 0.54 0.54 C 0.93
28 Gender Off-Ramp 0.54 | 0.54 0.54 C 0.84
29 Btwn Gender Ramps 0.40 0.40 B 0.82 0.68 C
30 Gender On-Ramp 0.48 | 0.27 0.48 B 099 | 054 | 0.84 D
31 Btwn Gender & High/Bowen 0.49 0.49 B 1.00 0.84 D
35 Btwn High/Bowen & Diley 0.48 0.48 B 0.95 0.79
36 Diley Off-Ramp 0.48 | 0.36 0.48 C 095 | 059 | 0.77
37 Btwn Diley Ramps (3 lanes) 0.37 0.37 B 0.78 0.54
38 Btwn Diley Ramps (2 lanes) 0.55 0.55 C 0.79
39 Diley On-Ramp (2 lanes) 0.68 | 0.28 0.68 C 0.32 | 0.93
40 East of Diley (2 lanes) 0.66 0.66 C 0.93

* Value reported in HCS is >1.0 which is not possible for V/C ratio
Note: Segments 20 through 26 and 32 through 34 are "gap” segments created to account for at-grade
intersections at Bixby Rd, Rager Rd, and High St/Bowen Rd. Values are therefore not reported for those segments.

[ 093<-Ratio<100  ['LOSForRatio>100 |
Westbound US 33

The 2050 Build scenario for westbound US 33 shows significant improvement compared to
the No Build scenario. Some segments are still expected to experience congestion,
particularly in the AM peak period, but the frequency and intensity of congestion is expected
to be greatly reduced.

During the AM peak, segments east of Diley Road, where the number of lanes is expected to
remain at two (2) in each direction, will continue to experience LOS F conditions with D/C
ratios ranging from 0.91 to 1.05. Among sections with the additional through lane, demand
hovers around capacity between Gender Road and 1-270 with the highest D/C ratios
expected near |1-270; the segment between Hamilton Road and the 1-270 NB off-ramp is
expected to reach a D/C ratio of 1.17 and a V/C ratio of 0.93, indicating a likely bottleneck.

During the PM peak, westbound US 33 operates at an acceptable LOS D or better, with most
segments expected to operate at LOS B or C. The only segment which approaches capacity
is the section between Hamilton Road and the 1-270 northbound off-ramp, which reaches a
D/C of 0.96 during the AM peak hour.
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Overall, the 2050 Build scenario improves westbound flow considerably in both peak hours,
but congestion remains in the AM peak, particularly in the un-widened sections and areas
between Gender Road and 1-270. Addressing these bottlenecks may require additional
capacity, ramp modifications, or other operational improvements to enhance performance.

TABLE 8: 2050 BUILD — WESTBOUND US 33 LOS

eg egment Descriptio D D
D ® O D . O

1 East of Diley (2 lanes) 1.00 0.78 0.78 D

2 Diley Off-Ramp (2 lanes) 0.48 0.78 0.23 0.78 C

3 Btwn Diley Ramps (2 lanes) 0.91 0.79 D 0.69 0.69 C

4 Btwn Diley Ramps (3 lanes) 0.60 0.53 C 0.46 0.46 B

5 Diley On-Ramp 0.79 | 0.63 0.72 C 0.62 0.52 0.62 C

6 Btwn Diley & High/Bowen 0.81 0.72 D 0.61 0.61 C

10 Btwn High/Bowen & Gender 0.81 0.73 D 0.62 0.62 C
11 Gender Off-Ramp 0.81 0.35 0.81 D 0.62 0.37 0.62 C
12 Btwn Gender Ramps 0.70 0.62 C 0.50 0.50 C
13 Gender NB On-Ramp 0.88 | 0.64 | 0.80 D 0.61 0.38 0.61 C
14 Gender SB On-Ramp 0.99 0.35 0.91 D 0.66 0.17 0.66 C
15 Btwn Gender & Bixby 0.97 0.91 E 0.65 0.65 C
19 Btwn Bixby & Hamilton 1.00 0.91 0.69 0.69 c
20 Hamilton Off-Ramp 1.00 | 0.29 0.90 0.69 0.28 0.69 C
21 Btwn Hamilton Ramps 0.92 0.79 0.61 0.61 C
22 FB{;\/\r;]anamilton & 1-270 NB Off- 0.93 0.96 0.96 D
23 Btwn [-270 NB & SB Ramps 0.74 0.52 B 0.64 0.64 B
24 Btwn 1-270 SB Ramps 0.59 0.35 B 0.37 0.37 B
25 [-270 SB On-Ramp 0.64 0.18 0.41 B 0.41 0.12 0.41 B
26 Btwn 1-270 SB Ramp & SR 104 0.65 0.41 B 0.41 0.41 B
27 SR 104 EB Off-Ramp 0.65 0.07 0.65 B 0.41 0.13 0.41 B
28 Btwn SR 104 Ramps 0.63 0.39 B 0.37 0.37 B
29 Btwn SR 104 EB & WB Loop Ramps | 0.86 0.57 B 0.68 0.68 B
30 James Rd Off-Ramp 0.53 | 0.60 0.53 B 0.40 0.48 0.40 B
31 E;"r;”pgames Rd & Winchester 0.54 019 | A | 039 039 | B
32 Winchester On-Ramp 0.74 | 043 0.39 B 0.57 0.39 0.57 C
33 :’;’rf;g Winchester (nominal 0.75 039 | B | 058 058 | C

* Value reported in HCS is >1.0 which is not possible for V/C ratio
Note: Segments 7 through 9 and 16 through 18 are "gap” segments created to account for at-grade intersections
at Bixby Rd, Rager Rd, and High St/Bowen Rd. Values are therefore not reported for those segments.

[ 093<=Ratio<100  [TEOSForRatio =100 ]

Safety & Congestion/Mobility 17 ‘ ’ z | )



FRA-33-24.76 US 33 Widening - Preferred Alternative Determination e ODOT District 6

Scenario 3: Design Year (2050) Build Improved Capacity Analysis — US 33 with
HSR

The initial scope for the US 33 widening project included evaluation of Scenarios 1 and 2
listed above: No Build and Build conditions for the design year of 2050 only. However, as
noted previously, as the analysis progressed, additional alternatives became necessary to
evaluate due to failing traffic conditions on US 33 even with a 6-lane section.

An additional Build scenario was evaluated which included the addition of a hard shoulder
running (HSR) lane to the inside shoulder in both directions of US 33 from just west of the |-
270 interchange to Diley Road. The design year (2050) results for the Build Improved
scenario are included in Tables 9 and 10 for eastbound and westbound US 33, respectively.
The HCS output reports are included in Appendix D.

Eastbound US 33

The 2050 Build Improved scenario for eastbound US 33 shows continued acceptable
operations in the AM peak hour and improved conditions within the HSR portion of the
corridor in the PM peak hour. Four (4) segments between [-270 and Diley Road which
include the HSR are expected to operate at LOS F compared to 11 segments in the Build
scenario. Of those, three (3) segments will experience LOS F due to queue spillback from the
unwidened section. Only one (1) segment in the HSR section is expected to operate with a
D/C greater than one (1.0) compared to six (6) in the Build scenario. The design for the
remainder of the corridor is unchanged and thus is expected to operate similar to the Build
scenario.

TABLE 9: 2050 BUILD W/ HARD SHOULDER RUNNING — EASTBOUND US 33 LOS

AM Peak Hour PM Peak Hour
Segment Description D/C D/C
Fwy Ramp F Ramp
1 t’;’ﬁ;g SR 104 (nominal 0.53 053| C | o062 062 | C
2 | SR 104 Off-Ramp 053| 010 | 053] C |062| 010 |062] C
3 | Winchester Off-Ramp 049 | 036 |049| C |058] 047 [058]| C
4 ﬁta"r;”p\sl\"”‘:he“er gJamesRd | 3, 032| B |037 037 | B
5 | James Rd On-Ramp 042 | 022 |042] B |o048| 023 [047] C
6 | Btwn James Rd & SR 104 0.28 028 | A |03 032 | B
7 | SR 104 On-Ramp 041 ] 045 | 041 | B | 062 061 | C
8 | BtwnSR104 &1-270 (3-lane) | 0.42 042 | B | 058 061 | C
9 | BtwnSR104 &1-270 (4-lane) | 0.31 031 B | 047 046 | B
10 | 1-270 SB Off-Ramp 031 020 |031| B [047] 015 [ 047 B
11 Btwn [-270 SB Ramps 0.26 0.26 A 0.43 0.43 B
12 | Btwn 1-270 SB & NB Loops 0.79 079 | B oo [F |
13 | Btwn I-270 NB Ramps 0.41 041 | B | 063 057 | C
14 | 1-270 NB On-Ramp 041] 049 | 041 | B |066| 087 | 061 C
15 | Btwn 1-270 & Hamilton 0.41 041 | B | 065 061 | C
16 | Hamilton Off-Ramp 041] 076 | 041 | C |o065] 052 | 065 C
17 Btwn Hamilton Ramps 0.36 0.36 B 0.71 0.65 C
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AM Peak Hour PM Peak Hour

Segment Description D/C D/C v/C
Ramp F Ramp Fwy

LOS

18 Hamilton SB On-Ramp 0.37 | 0.05 | 0.37 B 074 | 014 | 068 | C
19 Hamilton NB On-Ramp 0.40 | 0.12 | 0.40 B 080 | 0.26 | 0.74 C
20 Btwn Hamilton & Bixby 0.39 0.39 B 0.78 074 | D
24 Btwn Bixby & Rager 0.39 0.39 B 0.78 0.74 D
28 Btwn Rager & Gender 0.40 0.40 B 0.80 0.75 D
29 Gender Off-Ramp 040 | 054 | 040| B |080| 084 |080| D
30 Btwn Gender Ramps 0.30 030 | A 0.62 0.57 C
31 Gender On-Ramp 036 | 0.27 | 0.36 B 074 | 054 | 069 | C
32 Btwn Gender & High/Bowen 0.37 0.37 B 0.75 069 | C
36 Btwn High/Bowen & Diley 0.36 0.36 B 0.71 0.62
37 Diley Off-Ramp 036 | 0.36 | 0.36 B 0.71 | 059 | 057
38 Btwn Diley Ramps (3 lanes) 0.37 0.37 B 0.78 0.54
39 Btwn Diley Ramps (2 lanes) 0.55 055| C 0.79
40 Diley On-Ramp (2 lanes) 068 | 028 | 068 | C 0.32 | 0.93
41 East of Diley (2 lanes) 0.66 066 | C 0.93

Note: Segments 21 through 27 and 33 through 35 are "gap” segments created to account for at-grade
intersections at Bixby Rd, Rager Rd, and High St/Bowen Rd. Values are therefore not reported for those segments.

[ Segmentswith HSRL [ 0.93 <= Ratio <1.00 [ LOSF or Ratio > 100 ]

Westbound US 33

The 2050 Build Improved scenario for westbound US 33 continues to show acceptable (LOS
D or better) operations in the PM peak hour, as was the case for the 2050 Build scenario.
Operations in the AM peak hour are expected to improve, with only four (4) segments
expected to operate at LOS F; two of those are in the section where the freeway will remain
two lanes. The addition of the HSR eliminates LOS F conditions on all but two segments
within the section where it would be applied. It should be noted that the D/C ratio remains
1.17, as it was in the Build scenario, in the segment between Hamilton Road and [-270,
despite a fifth lane on the freeway in the Build Improved scenario.

TABLE 10: 2050 BUILD W/ HARD SHOULDER RUNNING — WESTBOUND US 33 LOS

AM Peak Ho DM Pe s
eg egment Descriptio » »
», o C R3 N C
1 East of Diley (2 lanes) 1.00 0.78 0.78 D
2 Diley Off-Ramp (2 lanes) 0.48 078 | 023 | 078 | C
3 Btwn Diley Ramps (2 lanes) 0.91 0.79 D | 0.69 069 | C
4 Btwn Diley Ramps (3 lanes) 0.60 0.53 C 0.46 0.46 B
5 Diley On-Ramp 059 | 063 |054| C | 046 | 052 | 046 | B
6 Btwn Diley & High/Bowen 0.61 054 | C | 046 046 | B
10 Btwn High/Bowen & Gender 0.61 0.54 C 0.46 0.46 B
11 Gender Off-Ramp 061 | 035 [061| C |046| 037 |046| B
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eg egment Descriptio D D

D o O R3 ® O
12 Btwn Gender Ramps 0.53 0.47 B 0.38 0.38 B
13 Gender NB On-Ramp 066 | 064 |060| C |046| 038 | 046 | B
14 Gender SB On-Ramp 0.74 | 0.35 | 0.68 C 050 | 017 | 0.50 B
15 Btwn Gender & Bixby 0.73 068 | C | 049 0.49 B
19 Btwn Bixby & Hamilton 0.75 070 | C | 052 052 | C
20 Hamilton Off-Ramp 0.75 | 0.29 | 0.75 C | 052 | 028 | 052 C
21 Btwn Hamilton Ramps 0.69 0.61 0.46 0.46 B
55 E;vr\:]anamllton & 1-270 NB Off- 093 0.96 096 | C
23 Btwn [-270 NB & SB Ramps 0.74 0.52 B 0.64 0.64 B
24 Btwn [-270 SB Ramps 0.44 0.27 A 0.28 0.28 A
25 [-270 SB On-Ramp 048 | 018 | 0.31 B 0.31| 012 | 031 B
26 Btwn [-270 SB Ramp & SR 104 0.49 0.31 B | 0.30 030 | A
27 SR 104 EB Off-Ramp 065 | 007 |065| A | 041 | 013 | 041 | A
28 Btwn SR 104 Ramps 0.63 0.39 B 0.37 0.37 B
29 g;‘g’q”piR 104 E8 & WB Loop 0.86 057 | B | 068 068 | B
30 James Rd Off-Ramp 0.53 | 0.60 | 0.53 B 0.40 | 0.48 | 0.40 B
31 ﬁ;";”pgames Rd& Winchester | 54 019 | A |039 039| B
32 Winchester On-Ramp 0.74 | 0.43 | 0.39 B | 057 | 039 | 057 | C
33 tg’f;ig Winchester (nominal | 7 039 | B |o058 058 | ¢

* Value reported in HCS is >1.0 which is not possible for V/C ratio
Note: Segments 7 through 9 and 16 through 18 are "gap” segments created to account for at-grade intersections
at Bixby Rd, Rager Rd, and High St/Bowen Rd. Values are therefore not reported for those segments.

[ Segmentswith HSRL | 0.93 <= Ratio < 1.00 __|NEOS FlorRatio = 1001
Design Year (2050) Build Analysis Summary

Table 11 below shows a comparison of the operations between the No Build, Build, and Build
Improved scenarios. It includes the number and percentage of segments that experience
LOS F conditions and the number and percentage of segments which experience D/C ratios
of greater than one (1).

TABLE 11: 2050 BUILD CAPACITY ANALYSIS COMPARISON

AM Peak Hour PM Peak Hour
HCS Results Summary Total # # (%) # (%) # (%) # (%)
US 33 Widening Segments Segments Segments Segments Segments

LOSF d/c>1 LOS F d/c>1
No Build 30 0 (0%) 0 (0%) 21 (70%) 19 (63%)

US 33 B\x/'i‘geﬁisnf 31 0 (0%) 0 (0%) 14 (45%) 9 (29%)

Eastbound Build US 33
Widening w/ 32 0 (0%) 0 (0%) 7 (22%) 4 (13%)
HSR
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No Build 27 16 (59%) 15 (56%) 0 (0%) 0 (0%)
Build US 33 o o o o
US 33 Widening 27 6 (22%) 3 (11%) 0 (0%) 0 (0%)
Westbound Build US 33
Widening w/ 27 4 (15%) 3 (11%) 0 (0%) 0 (0%)
HSR

Note: Segment # and % values include “gap” segments

In the No Build condition without improvements in place, 70% of eastbound segments fail in
the PM peak with 63% experiencing a d/c of greater than 1.0. Of the westbound segments,
59% are expected to operate at LOS F in the AM peak, with 56% experiencing a d/c greater
than 1.0.

The addition of a through lane in the Build US 33 Widening scenario provides some
improvements to traffic flow along US 33 but does not fully resolve all congestion issues.
Forty-five percent of eastbound segments are expected to fail, with 29% experiencing a d/c
of greater than 1.0. The westbound direction sees greater improvement with the additional
lane in place, with only 22 percent of segments expected to fail. Still, there are clearly areas
of the network that will continue to see congestion even with the proposed improvement in
place.

The last scenario, which assumes a hard shoulder running lane in both directions of US 33
shows the most improvement, with only four (4) westbound segments expected to fail and
three with a D/C greater than one. The eastbound direction shows seven (7) segments with
LOS F, but it should be noted that six (6) of those are a result of the lane reduction from four
to two lanes in the area near Hill Road / Diley Road. Only one segment in the widened area,
the weave between the |1-270 northbound and southbound loops, is expected to see demand
exceed capacity.

Overall, in both Build scenarios, with or without the HSR, conditions in both directions of US
33 are expected to improve considerably compared to the No Build condition.

The analysis for Scenario 3 assumes that a HSR lane will be provided for the majority of US 33
corridor from Hill Road/Diley Road interchange to west of 1-270 in both directions. These
additional lanes are not necessary for the opening year traffic conditions. Based on the
design year (2050) LOS results in Tables 6 and 8, a fourth lane is likely necessary in the
westbound direction from Gender Road interchange through 1-270 interchange. It is
recommended that the opening year configuration include a six-lane section, and as traffic
demand approaches capacity, then traffic forecasts and capacity analysis should be updated
to determine the limits for HSR lane implementation by direction.

Further enhancements such as interchange modifications or alternative traffic management
strategies may be needed to fully address long-term capacity challenges.

Conclusions and Recommendations

The capacity analysis for the US 33 corridor indicates significant congestion issues in the No
Build scenario. The analysis shows that during peak hours, several segments of US 33,
especially east of 1-270, operate at LOS F, indicating severe congestion and poor traffic flow.
The demand-to-capacity ratios in these segments often exceed 1.0, highlighting the need for
capacity improvements.
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Recommendations

1. US 33 Widening: The Build scenario, which includes adding a lane in both directions
of US 33, shows improved levels of service compared to the No Build scenario.
However, some segments still experience congestion, particularly east of [-270. It is
recommended to proceed with the widening project to alleviate congestion.

2. Hard Shoulder Running (HSR): An additional Build scenario with Hard Shoulder
Running (HSR) was evaluated. This scenario shows further improvements in traffic
flow, reducing the number of segments operating at LOS F. It is recommended to
consider implementing HSR as an alternative to further enhance capacity and reduce
congestion.

3. Operational Improvements: Addressing bottlenecks, particularly at major
interchanges such as 1-270, Hamilton Road, and Gender Road, may require additional
capacity, ramp modifications, or other operational improvements to enhance
performance.

In summary, adding through lanes significantly enhances corridor operations. As congestion
increases, additional improvements—such as interchange modifications or hard shoulder
running—may be necessary to meet capacity demands. However, given the substantial
operational benefits, it is recommended that ODOT proceed with the widening project while
monitoring corridor performance to determine the need for future enhancements.

Safety
Highway Safety Manual Analysis

The predictive method described in Part C of the Highway Safety Manual (HSM) provides
steps to estimate the expected average crash frequency of a site for a given time period,
geometric design, traffic control features, and traffic volumes. The expected average crash
frequency (Nexpected) iS €stimated using a predictive model estimate of crash frequency for a
specific site type (Npredicted) together with observed crash frequency.

The difference between the predicted and expected average crash frequencies is termed the
“Expected Excess Crashes” for the site. If the expected average crash frequency is greater
than the predicted average crash frequency, then the site has potential for safety
improvement. If expected frequency is less than predicted frequency, then the site is
expected to experience fewer crashes per year on average than its peers. HSM analysis was
conducted using ODOT's Economic Crash Analysis Tool (ECAT). Injury severity is described
using the KABCO scale, where:

e K = Fatal crash

e A = Serious injury

e B = Minor Injury

e C = Possible injury

e O = Property damage only

Comparison of Alternatives

To assess the difference in safety performance between widening inside or outside, ECAT
analysis was performed for a typical 2000 freeway segment for no-build and both
alternatives. No access points were included in this representative section. Full-length
median barrier was assumed to require full-length median barrier, while the no build and
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outside widening did not use any barrier. Volumes from the Travel Demand Model between
Bixby and Gender were used to complete this analysis, representing the highest volumes
within the proposed new three lane section. The results of the analysis are shown in Table 12.

TABLE 12: EXISTING CONDITIONS PROJECT ELEMENT PREDICTED CRASH SUMMARY

CRASH SEVERITY LEVEL

SCENARIO KA B c O Total
No Build 0.15 0.45 0.62 3.15 4.38
Alternative 1: Inside Widening 0.08 0.38 0.48 2.85 3.80
Alternative 2: Outside Widening 0.10 0.40 0.55 2.78 3.83

Based on these results, both alternatives are predicted to improve safety along the corridor,
with Alternative 1 expected to produce a slightly higher safety improvement when compared

to Alternative 2.
Inside Widening HSM Analysis

Following the comparison analysis, a detailed analysis was conducted for inside widening.
The HSM predictive method for Freeway Segments was applied to mainline US 33 in each
direction. The methodology for Rural Intersections was applied to each at-grade intersection.
Ramps at interchanges were not included in the analysis due to minimal changes to ramp
geometry outside merge/diverge areas, which are included in the Freeway Segment

methodology. Results are presented in Table 13.
TABLE 13: SUMMARY OF HSM ANALYSIS BY SEGMENTS AND INTERSECTIONS

CRITERIA

Predicted Average Crash

121.5
Frequency (Npredicted)

90.0

US33 &
BIXBY
RD

31

US33 &
RAGER
RD

2.2

US33 &
HIGH-
BOWEN

4.6

OVERALL

2213

Expected Average Crash
Frequency - Existing
Conditions (Nexpected. €Xisting)

101.3

80.6

11.8

7.0

4.0

204.7

Potential for Safety

-20.2
Improvement

-9.4

8.7

4.8

-0.6

-16.6

Proposed Condition Expected

Crashes(Nexpected, proposed) 1061

79.5

51

2.2

6.2

199.1

Crash data from 2021-2023 was used in the HSM analysis. The results show there is a
potential for safety improvement at the US 33 intersections with Bixby Rd and Rager Rd. The
primary changes in safety function between Existing and Proposed were number of lanes
(which fundamentally changes the base safety performance function), shoulder width,
median width, and presence of median barrier. The Proposed condition showed a lower
number of expected crashes for US 33 northbound and southbound, as well as at two at-
grade intersections, as well as for all injury severities, as shown in Table 14.
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TABLE 14: SUMMARY OF HSM ANALYSIS BY INJURY SEVERITY

CRITERIA OVERALL

Predicted Average Crash
Frequency (Npred‘\cted)
Expected Average Crash
Frequency - Existing 7.2 24.4 29.4 143.6 204.7
Conditions (Nexpected, €Xisting)
Potential for Safety

KA B C (0]

6.9 24.3 30.2 159.9 2213

0.32 0.13 -0.78 -16.30 -16.63
Improvement
Proposed Condition Expected 50 201 243 149 8 1991
Crashes(Nexpected, proposed)
Expected Annual Crash 19 42 59 101 22

Reduction

A Benefit-Cost analysis was conducted by considering the economic cost of crashes and
comparing the anticipated project cost, including design, construction engineering, and
inflation. Detailed reports are provided in Appendix E. This comparison is shown in Table 15.
A positive value indicates that the project will improve safety. A value of 1 or more indicates
that the safety benefits alone are expected to return the cost of implementing the project
over the course of the infrastructure’s lifespan. The resulting ratio of 0.16 reflects that
widening US 33 to the inside would improve safety and provide a return of about 16% of the
project cost.

TABLE 15: BENEFIT-COST ANALYSIS

CRITERIA VALUE

Net Present Cost of Project

$200,933,000

Net Present Value of Safety

Benefits $32,621,678
Annual Crash Reduction 22.2
Benefit-Cost Ratio 0.16
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Roadway Design

The alignments for both alternatives were developed per the ODOT L&D Manual. A
tabulation of design criteria consistent with the ODOT Location and Design Manual Volume 1
is shown in Appendix F. The following provides a summary of key design criteria. Where
applicable a summary of the difference in impact due to the criteria for the two alternatives
has been included.

Typical Section

US 33 Mainline - The typical section for the mainline facility meets the requirements of L&D
Manual Section 300. While the typical section varies throughout the length of the corridor, it
generally consists of three through lanes in each direction. Within the study area, the median
width is 60 feet from the western terminus to just east of the N. High St. / Bowen Road
intersections, where it transitions to 40 feet which continues to and beyond the eastern
terminus.

Alternative 1 — Add a 12’ through lane in each direction within the 60" median area and 11’
lane in each direction within the existing 40" median.

Alternative 2 — Add a 12’ through lane along the outside in each direction and increase
median shoulder to 10" in each direction.

Typical section details for each alternative have been included in Appendices A and B with
each respective alternative's horizontal alignment.

Ramps - No changes to the typical sections for the ramps have been proposed for either
alternative as part of this evaluation. Ramp operation and capacity and connections to and
from the mainline corridor will be reevaluated with the updated certified traffic when
available. However, the volumes will be the same for both alternatives as would any required
modifications to alignment or number of lanes; therefore, the capacity at the connections
would not influence determination of a preferred alternative. Ramp cross section and design
will be addressed with Stage 1 detailed design should the need for modifications be
identified.

Horizontal Alignment

Mainline - All mainline segment and ramp improvements have been designed to the design
speed of 70 mph except for two locations:

e The westbound exit to Hamilton Road, both alternatives. Existing right of way limits
constrain the ability to improve the alignment without acquiring additional right of
way. This constraint would necessitate a design variance and would apply to both
alternatives. Therefore, it is not an influencing factor in the determination of a
preferred alternative. The condition will be further evaluated with Stage 1 design to
determine the means necessary to address the deficiency and the appropriate project
with which to associate the improvement should ODOT desire to address the
condition. — either with the US 33 widening project or when/if future improvements
were to be constructed at the Hamilton Road interchange.

¢ Inside shoulder at FRA-33-26.60 Bike Path Overpass, inside widening Alt 1. The
overhead bridge pier infringes upon the required vertical clearance of 16". A design
exception would be required for shoulder width to permit this design deficiency. A
minor shift to the alignment through this overpass will be evaluated with detailed
design to determine if the deficiency can be resolved without additional impacts.
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Ramps - the extent of impact and reconstruction to the ramps is greater for Alternative 2.
Widening to the outside pushes the tie in points further up the ramps increasing the length of
reconstruction required to accommodate the outside widening alternative.

Cross Sections

Cross sections were created at 1000-foot intervals and are provided in the plans in Appendix
A for Build Alternative 1 and Appendix B for Build Alternative 2. Safety grading is used where
feasible, and guardrail is used where not feasible. Construction limits were set a minimum of
10 feet beyond the points where proposed grading meets existing. The estimated proposed
right-of-way was established using these limits.

Pavement Design

The proposed design includes full depth pavement replacement for the US 33 corridor. A
Pavement design was provided by ODOT. This build-up includes 1.5" asphalt surface course,
2.25" intermediate course, 8.5" asphalt base, 6"/8" aggregate base, and 14" of subgrade
stabilization. A portion of the project requires full-depth pavement due to new horizontal
and vertical alignments. However, the potential to preserve additional existing pavement
and/or alternative methods of executing the major rehab will be investigated further for cost
savings opportunities via separate documentation. Sawcut, milling and resurfacing may be
considered and evaluated for existing pavement and areas along U.S. 33 where only
pavement markings are being modified. If subgrade conditions are adequate, crack and seat
and/or rubblize and roll options may be considered. All pavement preservation options will
consider long term maintenance implications as part of their evaluation.

Drainage

Approximately 52 known drainage structures/conduit exist along the corridor. The proposed
drainage will be both open and close systems, depending on the selected alternative. ODOT
is in the process of completing the inspection of these structures to determine the
conditions of these structures. It is assumed that both alternatives would include the
replacement and/or repair of deficient structures with the extent of repairs confirmed with
inspection data/reports from ODOT.

e Alt1 - Culverts will require minimal extension with the inside widening. Impact to
culverts/conduit will be limited with work limited to needed repairs as noted in the
conditions data. The extent of repairs will be confirmed with inspection data/reports.

e Alternative 2 — Impacts to culverts would require extension due to widening on the
outside in addition to needed repairs as noted in the conditions data.

BMP requirements will be met by BMPs will primarily be filter strips with vegetative bioswales.
There may be locations where detention may be used near the interchanges. Underdrains
will be provided, as shown in the typical sections in Appendix A and Appendix B. In general,
BMP requirements/costs are similar between alternatives.

Traffic Control/ Signing/ Lighting

The existing lighting system will be modified as necessary to meet the requirements of the
Traffic Engineering Manual. The removal and replacement of lighting will be required for both
alternatives to different degrees related to the widening approach.
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ITS/Mobility

FRA-33 ITS project work will include various ODOT Freeway Management System (FMS)
proposed and existing device sites and communications infrastructure for both the ODOT
FMS and Columbus Traffic Signal System (CTSS) networks along the FRA-33 project corridor.
Proposed improvements to the ODOT FMS include the replacement of an existing dynamic
message sign, several new traffic surveillance cameras and ramp metering signals, and
conduit systems for future fiber optic interconnect. Proposed improvements to the
Columbus Traffic Signal System include conduit and fiber optic interconnect to replace the
temporary aerial fiber optic interconnect installed previously by the City of Columbus to
bypass the US-33 widening project construction work. Existing ITS devices and the
temporary CTSS fiber network are to remain in service throughout the duration of project
construction.

ODOT FMS Proposed/Existing Sites - Widening of the US-33 mainline towards the inside
median vs. the outside shoulder will not impact the proposed design of ODOT ITS sites or the
maintenance of existing sites during construction. The estimated cost for this work, for both
mainline widening alternatives selected for construction, is the same.

ODOT FMS/Columbus CTSS -The design and installation of the proposed communications
infrastructure and fiber optic cable will vary considerably between the two build alternatives.
If the US-33 mainline widening occurs towards the inside median and a concrete center
median barrier wall is constructed, communications infrastructure for both ODOT and CTSS
networks will be constructed within the proposed median barrier wall, along with lateral
crossings to ITS devices for fiber optic cable access and slack cable storage. Conversely, if
the US-33 mainline widening occurs towards the outside shoulder and the grassy center
median will remain then communications infrastructure for both ODOT and CTSS networks
will primarily be trenched within the LA/RW and attached to bridge structures.

The total estimated cost for ODOT FMS and CTSS communications network infrastructure
work for the inside median widening alternative is estimated at $3,301,692. The estimated
cost for ODOT and CTSS communications network infrastructure work for the outside
shoulder widening alternative is estimated at $3,754,664.

Refer to Appendix G for details on proposed ITS/CTSS work and cost breakdown.
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Structures Assessment

Design Criteria and Assumptions

All structures will be designed in accordance with the latest editions of the AASHTO LRFD
Bridge Design Specifications (currently 9th edition), the ODOT Bridge Design Manual, and
relevant ODOT standard drawings and specifications. Unless otherwise noted, all bridge
widening schematics and costs assume that each structure will use the same superstructure
type, beam spacing (where applicable), substructure sections, and foundation types as the
existing bridges. This information is based on the existing plans for structures located in the
project area. Soil borings and geotechnical analysis have not been performed for this
assessment.

Rehabilitation or improvements to the existing structures are included in the cost estimates
as outlined in Appendix H — FRA-33 Widening Bridge Condition Summary. Additional
inspection information for the bridges over the Cable Bowman Ditch and the Tussing-
Bachman Ditch is included in Appendix | — Culvert Inspection Summary.

Looking at the latest inspection reports and field notes, most of the structures are in good to
excellent condition and will require little to no rehabilitation. The exceptions to this are the
SR 317/Hamilton Road overpass (fair condition, controlled by substructure) and the structures
over George Creek (poor condition westbound and fair condition eastbound, both controlled
by substructure), and the Gender Road overpass (serious condition superstructure rating due
to impact damage on 5/20/2024).

TABLE 16: BRIDGE CONDITION RATING SUMMARY

Bridge Condition Rating Summary

FRA-33-25.03 L over Walnut Creek Overflow 2501929 7
FRA-33-25.03 R over Walnut Creek Overflow 2501953 7
FRA-33-25.09 R over Big Walnut Creek 2502011 8
FRA-33-25.09 L over Big Walnut Creek 2501988 8
FRA-317-9.14 (or FRA-33-26.32) Hamilton Road Overpass 2516381 5
FRA-33-26.49 L over Blacklick Creek 2502046 7
FRA-33-26.49 R over Blacklick Creek 2502070 7
FRA-33-26.60 Bike Path Overpass 2502038 9
FRA-CR118-5.71 Ebright Road Overpass 2502089 7
FRA-33-27.51 L over Cable Bowman Ditch 2502100 7
FRA-33-27.51 R over Cable Bowman Ditch 2502135 7
FRA-33-29.00 L over George Creek 2502194 4
FRA-33-29.00 R over George Creek 2502224 5
FRA-222-2.25 Gender Road Overpass 2517361 3*
FRA-33-30.30 over Tussing-Bachman Ditch 2502267 8

Note: * low condition rating due to impact damage on 5/20/2024.

Condition rating definitions: 9 = excellent; 8 = very good, 7 = good, 6 = satisfactory, 5 = fair; 4 = poor; 3 =
serious.
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For the purposes of this assessment the spread of flow for drainage on the bridge decks has
not been investigated. Depending on the length and grade of each structure there is
potential that scuppers could be required in some locations. During detailed design, scupper
locations will be determined and adjustments to the structures made as needed.

The following subsections provide a summary and any notable assumptions for each
structure within the assessment area that will be impacted by one or both of the widening
alternatives:

FRA-33-25.03 L/R over Big Walnut Creek Overflow
Structure File Numbers: 2501929 (Left/WB), 2501953 (Right/EB)

The bridges over the Big Walnut Creek Overflow are three-span continuous concrete slabs
on capped pile piers and abutments. The structures were originally built in 1963 and widened
in 2018. The overall bridge lengths are 93.5 ft (left) and 92.5 ft (right).

FRA-33-25.09 L/R over Big Walnut Creek
Structure File Numbers: 2501988 (Left/WB), 2502011 (Right/EB)

The bridges over Big Walnut Creek are four-span prestressed concrete |-beams on
reinforced concrete piers and abutments, supported by pile foundations. The structures were
originally built in 1963 and widened in 2018. The overall bridge length is 303.2 ft for both the
left and right bridges. The Big Walnut Trail, which connects to nearby Elk Run Park and is
being developed by the Columbus Recreation and Parks Department, runs under the
southeastern spans of the bridges. Trail overhead protection will be provided in the design to
allow the trail to remain open during construction.

FRA-33-26.32 (or FRA-317-9.14) SR 317/Hamilton Road over US-33
Structure File Number: 2516381

The Hamilton Road overpass is a four-span continuous welded steel plate girder on
reinforced concrete piers and abutments, supported by pile foundations. The bridge was
originally built in 1962 and rehabilitated with a deck overlay in 2003. The overall bridge length
is 338.1 ft. The bridge’'s general appraisal condition rating of 5 (satisfactory) is controlled by
the substructure. Pier patching and composite fiber wrap is included in the cost estimates to
improve the structural integrity and durability of the piers. Improving the substructure
condition can raise the general appraisal to the limiting deck condition of 7 (good). The
vertical under-clearance of the bridge is listed as 14.8 ft according to the bridge inventory
(BM-191) and the measurements from LJB’s bridge survey scans. At this stage, the roadway
profile has been adjusted down to increase the vertical clearance to a minimum of 16.0 ft.
The impact of the profile adjustments on the drainage and pier footing cover will be further
evaluated before Stage 1.

FRA-33-26.49 L/R over Blacklick Creek
Structure File Numbers: 2502046 (Left/WB), 2502070 (Right/EB)

The bridges over Blacklick Creek are three-span continuous rolled steel beams on pile-
supported reinforced concrete stub abutments and capped pile piers. The structures were
originally built in 1963 and rehabilitated in 2017. The overall bridge length is 147.8 ft for both
the left and right bridges.

FRA-33-26.60 Blacklick Trail Bike Path over US-33
Structure File Number: 2502038

The Blacklick Trail Bike Path overpass is an eight-span prefabricated truss superstructure on
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reinforced concrete piers and abutments, supported by pile foundations. The bridge was
originally built in 2011. The overall bridge length is 878.5 ft. The bridge is in excellent
condition (condition rating 9) and has a vertical under-clearance of 17.2 ft per the bridge
inventory (BM-191) and 17.7 ft per LJB's bridge survey scans. Therefore, no modifications are
proposed for this structure. However, pier protection will be required for the widening
alternatives and the location of the barriers must account for the horizontal clearances to the
skewed piers.

FRA-CR118-5.71 Ebright Road over US-33
Structure File Number: 2502089

The Ebright Road overpass is a two-span continuous welded steel plate girder on pile-
supported reinforced concrete abutments behind MSE walls and a reinforced concrete pile-
supported pier. The bridge was originally built in 2007. The overall bridge length is 254.3 ft.
The bridge is in good condition (condition rating 7) and has a vertical under-clearance of 17.1
ft per the bridge inventory (BM-191) and LJB's bridge survey scans. Therefore, no
modifications are proposed for this structure. However, pier protection may be required for
the widening alternatives.

FRA-33-27.51 L/R over Cable Bowman Ditch
Structure File Numbers: 2502100 (Left/WB), 2502135 (Right/EB)

The bridges over Cable Bowman Ditch are single-span slabs on reinforced concrete
abutments with spread footings. The structures were originally built in 1963 and rehabilitated
in 2017. The overall bridge length is 17.8 ft for both the left and right bridges. A complete
replacement is planned for these bridges. The structure/culvert type is to be determined by
hydraulic analyses and Structure Type Study after the preferred alignment and MOT
alternatives have been determined. Structure types to be studied include a 3-sided box
culvert, 4-sided box culvert, and a corrugated metal arch.

FRA-33-29.00 L/R over George Creek
Structure File Numbers: 2502194 (Left/WB), 2502224 (Right/EB)

The bridges over George Creek are three-span continuous concrete slabs on capped pile
piers and abutments. The structures were originally built in 1963 and rehabilitated in 2017.
The overall bridge length is 79.5 ft for both the left and right bridges. The general appraisal
bridge conditions are controlled by the substructure for both bridges with the left bridge
rated as a 4 (poor condition) and the right bridge rated as a 5 (fair condition). Additional
substructure patching and rehabilitation costs have been included in the cost estimates for
this bridge. A more thorough inspection of the bridge condition will be performed during
Stage 1 to document and quantify the rehabilitation work.

FRA-CR222-0.00 Gender Road over US-33
Structure File Number: 2517361

The Gender Road overpass is a four-span continuous steel beam superstructure on pile-
supported reinforced concrete abutments and reinforced concrete piers supported by
spread footings. The bridge was originally built in 1971 and rehabilitated with a deck overlay
in 2003. A project to add a sidewalk to the east side of the bridge is currently underway in
coordination with the City of Canal Winchester. The overall bridge length is 285.4 ft. The
bridge has a general appraisal condition rating of 3 (serious). This condition rating reflects the
effects of impact damage to the bridge beams caused by a truck hauling an excavator on
5/20/2024. The bridge was inspected on the date of impact. Previously, the bridge condition
was rated as 7 (good). The vertical under-clearance of the bridge is listed as 15.0 ft according
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to the bridge inventory (BM-191) and measured to be 14.9 ft from LJB’s bridge survey scans.
The bridge has a history of over-height vehicle impacts to the girders that have been
repaired. At this stage, the roadway profile has been adjusted down to increase the vertical
clearance to a minimum of 16.0 ft. The impact of the profile adjustments on the drainage and
pier footing cover will be further evaluated before Stage 1. No bridge work is anticipated.

FRA-33-02.92 over Tussing-Bachman Ditch
Structure File Number: 2502267

The bridge over Tussing-Bachman Ditch is a single-span, four-sided precast concrete
culvert. The bridge was originally built in 2011. The overall bridge length is 11.8 ft (span) and
the total longitudinal culvert length is 148.1 ft. The bridge has a general appraisal condition
rating of 8 (very good) and is already wide enough to accommodate additional lanes. No
modifications are anticipated. However, Alternative 2 — Widening to the Outside includes the
cost of adding bridge railing/barrier at the bridge/culvert ends.

Alternative 1 — Widening to the Inside

For Alternative 1, all bridges are assumed to be widened through the entire median with a 2-
inch gap between the median bridge railings. This assumption will allow for the option to
implement hard shoulder running and is the more conservative choice for the cost estimates.

Alternative 1 includes widening of eight mainline structures, pier protection at two overpass
structures, and minor substructure rehabilitation on the Hamilton Road overpass. The total
estimated cost for the structures work (without contingency or inflation) is $8,997,223. While
cost is the main difference between the alternatives in relation to the structures, there is also
a difference in the stream impacts between the alternatives. Alternative 1 has an estimated
sum of stream impacts (added for all structures) of 1080 ft.

Alternative 2 — Widening to the Outside

The largest structures-related impact for Alternative 2 relates to the available space for
outside widening at the Hamilton Road and Gender Road overpasses. There is not enough
space to accommodate outside widening at these structures. Therefore, Alternative 2 costs
assume that these two structures will be replaced. In addition to the higher construction
costs for bridge replacements, there would also be considerable user costs on both US-33
and local networks due to maintenance of traffic on Hamilton and Gender Roads. The user
costs have not been quantified in this assessment.

Alternative 2 includes widening of eight mainline structures, complete bridge replacements at
Hamilton and Gender Roads, pier protection at two overpass structures, and barrier added at
the Tussing-Bachman Ditch. The total estimated cost for this structures work (without
contingency or inflation) is $22,201,862. While cost is the main difference between the
alternatives in relation to the structures, there is also a difference in the stream impacts
between the alternatives. Alternative 2 has an estimated sum of stream impacts (added for all
structures) of 1665 ft.

Summary

In terms of the structural assessment, Alternative 1 has significant advantages over Alternative
2. Alternative 2 costs more than 2.5 times more than Alternative 1. In addition, the bridge
replacements required for Alternative 2 (outside widening) would have significant user costs
that have not been quantified in this assessment. The total stream impacts for Alternative 1
are approximately 64% of the impacts for Alternative 2, based on preliminary assessment of
the temporary access fill needed for construction.
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Maintenance of Traffic

Conceptual Maintenance of Traffic (MOT) schemes were analysed for FRA-33-24.76 to
identify key MOT cost drivers, impacts on existing structures, and the pros and cons of the
anticipated MOT approach for each alternative. While typically the MOTAA would address this
evaluation after a preferred alternative has been selected, it was critical to understand and
compare the worst-case impacts, cost and schedule implications of the likely MOT scheme
for each alternative. See Appendix J for a copy of the complete MOT Analysis.

For this evaluation, the project area was divided into two sections based on the existing

median width: the western section, featuring a 60-foot edge-to-edge median, extends along
US 33 from SR 104 to Gender Road in Franklin and Fairfield County, while the eastern section,
with a 40-foot median, runs along US 33 from Gender Road to Diley Road in Fairfield County.

While the conclusions noted herein were based on a combination of data and engineering
judgement, they are not intended to be a replacement for the MOTAA for the preferred
alternative. The MOTAA will be completed for the preferred alternative and provide a more
comprehensive evaluation of MOTAA schemes for the projects. The conclusions included
herein may be confirmed and/or modified through the MOTAA analysis and report.

MOT Scheme Selection — Part-Width vs. Crossover
Per ODOTs Traffic Engineering Manual (TEM)Section 630-5.2 - MOTAA:

“For Interstate and Interstate Look-alike Work Zones (Projects on PDP Paths 3, 4, or 5):
Analyse the maintenance of traffic (MOT) for both part-width construction and crossover
construction. Should the part-width and crossover alternatives prove to have significant
MOT constraints, or prove impractical or otherwise not possible to construct, the analysis
should then include a contraflow and a hybrid construction technique as additional
alternatives. Although individual project needs vary, the additional alternatives are more
likely to be necessary due to constraints or practicality in replacement-type projects rather
than widening-type projects.”

Based on this guidance, both part-width and crossover schemes were screened for
applicability and to determine the most likely MOT configuration for each alternative.

The screening considered big picture items such as potential ROW impacts, cost,
construction sequencing and schedule. This screening concluded the following:

Alternative 1 - Inside Widening - Part-width construction was identified as the likely MOT
scheme to be selected for Alternative 1. Part-width construction can be completed within
the existing ROW, would require less temporary pavement and PCB and fewer construction
stages.

Alternative 2 — Outside Widening — Crossover construction was identified as the likely MOT
scheme to be selected for Alternative 2, Outside widening. Part-Width construction with
outside construction was eliminated as a potential MOT scheme given the larger impacts
created by that alternative compared to the two alternatives shown above. In the western
section, part-width construction with outside widening would require an MOT cross section
approximately 6 ft wider than the proposed final cross section, after accounting for two
separate pre-phases for outside and inside shoulder reconstruction to minimize the MOT
widening. It is expected that the additional width of this alternative will require roadside
grading that extends beyond the existing right of way limits, thereby requiring right of way
acquisition, which would not be required by the MOT schemes carried forward.
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Contraflow Construction (Not Considered)

Contraflow construction was eliminated from consideration because of impacts that fall
beyond that of the part-width and crossover MOT schemes. Contraflow is a MOT scheme
typically deployed in dense urban areas when part-width or crossover alternatives have been
determined impractical due to physical impacts or the need to maintain lanes to meet the
permitted lane closure schedule. Additionally, it is challenging to analyse from a safety
perspective and would present an unconventional arrangement of vehicle movements for
the at grade intersections along the corridor during construction. Finally, a contra-flow
arrangement would require widening for the contra-flow lanes, potentially requiring
additional temporary pavement and additional phases that would extend the construction
schedule.
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Right-of-Way Impacts

Figure 2, shown below, illustrates a comparison of the typical section for both alternatives
and includes a comparison of the anticipated ROW impacts associated with each alternative.

e Alternative 1 can be designed to fit within existing right-of-way limits.

e Alternative 2 will require new right of way in strip takes equating to approximately 5
acres of permanent and 20 acres of temporary right-of-way.
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FIGURE 2: US 33 TYPICAL SECTIONS, WIDENING TO THE INSIDE AND OUTSIDE
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Environmental Analysis

This section summarizes the environmental analysis and investigations conducted to date. A
Level D1 Categorical Exclusion was approved on April 24, 2025.

Cultural Resources

The US 33 widening project will not impact any historic structures, known archaeological
resources, or pass through historic districts. While some bridge work will be necessary in
both alternatives, there are no historic bridges along the US 33 corridor. No Section 106
impacts are anticipated.

Section 4(f)
Two Section 4(f) resources are present in the project area:

e The Blacklick Trail bridge, maintained by Franklin County Metroparks, crosses over US
33 about 2000’ east of the Hamilton Rd interchange. No modifications or closures are
anticipated to the structure in either alternative.

e A recreational trail passes under the bridge that carries US 33 over Big Walnut Creek.
The trail is maintained by the City of Columbus Department of Parks and provides the
only connection over US 33 between Watkins Rd and Hamilton Rd, although neither
of these routes have pedestrian infrastructure. To reduce the amount of trail closures,
a protective walkway cover will be placed over affected portions of the walkway to
protect from overhead debris. Up to four overnight closures will be needed to set
girders on the widened bridge for either alternative. The Section 4(f) finding for this
facility was Temporary No Use.

Section 6(f)

No Section 6(f) resources are present in the project area.

Ecological Resources

Field surveys were conducted from June 4 to June 10, 2024. A Level 1 Ecological Survey
Report (ESR) was submitted and is currently awaiting agency responses. At the time, plans
had not been fully developed for the two alternatives, so the worst-case area was studied:
the anticipated construction limits of Alternative 2, including the full existing US 33 right-of-
way and proposed right-of-way needed for Alternative 2. No right-of-way would be needed
for Alternative 1. Impacts are likely to be less than reported as the design is refined and
known resources can be avoided. Appendix K includes maps documenting the extent of the
ecological field study area for this project.

Several streams were identified in the project area. Those that pass under US 33 in an existing
culvert would not be impacted by Alternative 1 because widening would occur in the median
above the culvert. Alternative 2 would require some impacts to these streams to extend or
replace culverts. Five additional waterways are crossed by pairs existing bridges, one for US
33 EB and another for US 33 WB:

e Big Walnut Creek Overflow
e Big Walnut Creek

e Blacklick Creek

e Cable-Bowman Ditch
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e Tussing Ditch
e Georges Creek
e Wild Violet Run

The ESR showed all portions of these streams inside the project area to be impacted, but
further design will refine these impacts prior to the Waterway Permit Determination Request.
Impacts will be greater for Alternative 2 than Alternative 1. Both alternatives are expected to
require waterway permits for multiple streams, although the impacts in each case will be
greater for Alternative 2, and Alternative 1 is unlikely to require work in Tussing Ditch or Wild
Violet Run.

Similarly, 13 wetlands were identified in the project area. None are isolated. The total wetland
area inside the project area was 0.912 acres. The ESR assumed impacts for all wetlands, but
detailed design will likely be able to reduce or avoid impacts to some. Because no wetlands
were found in the median outside of those at stream crossings, Alternative 2 has the potential
to impact more wetlands than Alternative 1.

Mussel surveys were conducted at Blacklick Creek and Georges Creek, each finding mussels
or fresh remains. A survey for a separate project in 2017 found mussels at Big Walnut Creek.
Both alternatives will require mussel relocations prior to in-stream work at each waterway.

Regulated Materials

An RMR screening was submitted to ODOT OES. Due to limited plan information, it was
assumed that deep excavation could occur near all adjacent properties. Alternative 2 has a
higher potential to require further RMR activities due to work closer to the ROW boundaries
and ROW acquisition. An environmental commitment was made to reevaluate high risk sites
prior to construction as detailed design becomes available.

Noise

A noise analysis was completed and submitted to ODOT for approval, shown in Appendix L,
the Noise Wall Preliminary Placement Plan. The analysis evaluated the need for noise walls on
US 33 within the project limits. Noise analysis was conducted for Alternative 1 with the
understanding that if Alternative 2 were selected, further analysis would be necessary due to
the lanes of travel being closer to receptors in an outside widening scenario than in an inside
widening scenario. However, Alternative 1 also adds capacity and therefore required
quantitative noise analysis.

Based on the analysis of Alternative 1, there are four locations where noise walls are feasible
and reasonable. All could be constructed inside the existing ROW. For comparing
alternatives, Alternative 2 would have at least the same four locations and potentially more. In
addition, there would be ROW impacts and likely utility impacts. If Alternative 2 is selected,
further analysis would be necessary to quantify the potential additional noise impacts.

A public commitment was included in the NEPA document to carry out noise public
involvement for the feasible and reasonable noise walls, incorporating them into the design
project if desired.

Air Quality

Air quality analysis is currently in progress. The results are expected to be equal for both
alternatives since each adds the same amount of capacity to US 33.
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Public Involvement

A Public Engagement Plan was developed for this project. Project owner notification letters
were sent to owners of properties adjacent to the US 33 right-of-way or where Alternative 2
proposed right-of-way at the property and tax mailing addresses. A virtual public open
house (https://www.transportation.ohio.gov/projects/projects/121811) was held from
September 2 to October 2, 2024. Invitations were sent on August 16, 2024 to residents,
commercial properties, and a church near the Bixby Rd and Rager Rd intersections where
access would be modified by either alternative. Invitations were also advertised via social
media and sent to stakeholders, including counties, cities, emergency responders, school
districts, and elected officials. The website provided information on these access changes,
the scope of the US 33 widening project, and methods to comment.

Comments were generally in support of the project, with specific safety concerns regarding
at-grade intersections. The most frequent comments included:

e Support for widening US 33: 212
e Support for Alternative 1 (inside widening): 80
e Support for Alternative 2 (outside widening): 31
e Opposed to widening US 33: 19
e Expressed safety concerns with existing at-grade intersections: 101
e Prefer to spend money on transit, bike, or passenger rail: 10
e Prefer to extend the project limits: 19
e Expressed concerns about noise or requested noise barriers: 16
e Expressed support for other projects:
— Grade separated interchange at Bixby & US 33: 19
— Grade separated interchange at Pickerington Rd: 16
— Improvements to SR 104/James Rd interchange: 9

— Improvements to US 33 interchange with [-270: 4
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Cost Estimates and Comparison of Alternatives

Table 17 summarizes the comparative analysis that was completed for the key issue
evaluation documented herein and highlights key determining factors used to inform the
recommendation of a preferred alternative for US 33 Widening.

Table 17 also summarizes the evaluation in terms of project costs, rounded. Refer to
Appendix M to view the detailed project alternatives cost estimates.
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Comparison Matrix

TABLE 17: ALTERNATIVES COMPARISON MATRIX

ANALYSIS

CATEGORY

ALTERNATIVE 1

COST

Purpose & Need Elements

FRA-33-24.76 US 33 Widening - Preferred Alternative Determination e ODOT District 6

IMPACT

ALTERNATIVE 2

COST

Congestion improvement to
Congestion improvement to acceptable Levels of Service
acceptable LOS Requires future widening of inside
Congestion Accommodates future HSR without N/A lane, shoulder and bridges in
substantial additional roadway eastbound direction for HSR lane/
improvements shoulder per TSMO analysis (not
included in cost)
Safety Improves safety compared to no-build N/A LYE%OVGS safety compared to no- N/A
Key Issues
Roadway & Drainage Widening to the inside $ 90,612,900 Widening to the outside $ 79,332,000
No new ROW required New ROW required
Design exception for shoulder width Extended project development for
or mainline alignment shift required ROW acquisition
due to bridge pier encroachment at Extension of existin
Bike Path Overpass . 9
conduit/culverts required
Ac;:catmrpﬂdacjglst.futulre HzR without Horizontal alignment shift
substantia at |(I|orzadroda. way 9 required to avoid impact to
Improvements tincluaed in cos bridges at I-270 and Wilkens (not
included in cost)
More earthwork to address side
slopes
Requires future widening of inside
lane, shoulder and bridges in
eastbound direction for HSR lane/
shoulder per TSMO analysis (not
included in cost)
ITS Communications infrastructure $ 3,301,700 Communications infrastructure $ 3,754,700
constructed in median barrier wall trenched and/or attached to
with lateral crossings structures

Comparison of Alternatives
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IMPACT

ALTERNATIVE 2

IMPACT

CATEGORY

Structures Rehab/repaired structures modified to
fillin median

$ 9,872,500

Replacement of Hamilton Road
and Gender Road overpasses

Requires more retaining wall to
minimize ROW impacts and at
steep side slopes

Impacts to [-270 bridges without
shift at interchange

Additional temp access fills
needed for substructure
construction

$ 24,302,100

MOT Part-width construction
Shorter construction duration
Pavements est. = 101,500 SY

$ 10,483,300
(pavement, PCB)

5% addnl. MOT

Crossover construction

Pre-phases required to widen
structures

$ 13,478,600
(pavement, PCB)

7% addnl. MOT

PCB est. = 194.300 LF added below Longer construction duration by added below
up to 0.5 seasons
Additional pavemen.t W|qth required Pavements est. = 177,500 SY
(beyond proposed final) in southern
section PCB est. = 97,000 LF
May require dedicated construction Access at at-grade intersections
ingress/egress points may be difficult to maintain,
More options for at-grade detours likely
intersections Impacts to ramp access
No ROW impacts, fewer impacts to Likely impacts to noise walls
schedule/ duration, and MOT cost Detours and MOT for Hamilton
Existing structures can maintain two Rd. and Gender Rd. with bridge
lanes of travel during construction replacements
Temp lighting at crossovers
Potential ROW impacts
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COST

ALTERNATIVE 2

COST

IMPACT

CATEGORY

Environmental
Resource Impacts

Increased capacity/through traffic near
sensitive receptors

Four noise walls found to be
reasonable and feasible (ho ROW or
utility impacts required)

Stream Impact = 1,080 Ft, includes
990 Ft. mussel streams

Waterway permits required for
multiple streams, lesser impact and no
work anticipated in Tussing Ditch or
Wild Violet Run

The Blacklick Trail bridge, no
modifications or closures are
anticipated to the structure in either
alternative.

Recreational trail passes under US 33
over Big Walnut Creek bridge - no
differences in either alternative.

$

4,801,000
(noise barrier)

Conservative
estimate. Will be
revised and
reduced with
detailed design.

Increased capacity/through traffic
near sensitive receptors

At least four noise walls found to
be reasonable and feasible (ROW
impacts and likely utility impacts
required)

Stream Impact = 1,665 ft, includes
1,365 Ft. mussel streams

Waterway permits required for
multiple streams including Tussing
Ditch and Wild Violet Run

The Blacklick Trail bridge, No
modifications/closures in either
alternative.

Recreational trail under the US 33
over Big Walnut Creek bridge - no
differences in either alternative.

Due to work outside of existing
ROW, greater impact/potential for
impacts for noise, RMR, streams,
wetlands

Potential for higher level waterway
permits

$4,801,000
(noise barrier)

Conservative
estimate.
Expected to be
higher than
Inside Widening.

Comparison of Alternatives
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CONSTRUCTION \ ALTERNATIVE 1 COST ALTERNATIVE 2 COST IMPACT
5% addnl. MOT Factor $ 5,953,600 7% addnl. MOT Factor $ 8,796,800
30% Contingency $ 35,721,400 $ 37,700,400
Total Construction Cost $ 160,746,400 $ 172,165,100
Preliminary Engineering
(15%) $ 24,112,000 $ 25,824,800
Right of Way No new ROW New ROW
Permanent $ - 5 Acres $ 920,000
Temporary $ - 20 Acres $ 800,000
Co?struction Engineering $ 16,074,600 $ 17,216,506
(10%)
Inflation (5.2%) $
$ 10,448,400 11,280,200
Total Cost @ $ 211,381,400 $ 228,206,500 (2)

(1) - Construction costs were estimated using 2024 unit prices and inflated to 2026 estimates using ODOT's inflation calc.
(2) - Cost for outside widening does not include additional construction cost to accommodate fourth eastbound lane between Hamilton and Gender for HSR on outside widening alternative or improvements to bridges at the I-270 interchange.

Legend
® - Low Impact

Comparison of Alternatives

-Medium Impact

® -High Impact
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Conclusion

This document serves as the draft feasibility study for the US 33 Widening Project (PID
121811). In late 2024, a Preferred Alternative recommendation was submitted and accepted
by ODOT for submittal with the Environmental Document. In April 2025 the Environmental
Document was approved, and environmental clearance was received for the project. This
final Feasibility Study has been submitted with the addition of refined traffic volumes, safety
and capacity analysis to complete the documentation of the evaluation of alternatives.

Previous studies identified two viable options for addressing congestion and safety through
the addition of through lanes in both the eastbound and westbound directions:

e Alternative 1: Widening to the Inside
e Alternative 2: Widening to the Outside

Both alternatives are expected to meet the primary purpose and need of the project, namely
reducing congestion and improving safety. However, they are expected to have significantly
different impacts in key areas that will influence the selection of the preferred alternative.

This analysis compares the two alternatives based on several factors:

e Primary purpose and need elements (safety and congestion)
e Roadway and drainage design
e Intelligent Transportation Systems (ITS)
e Structures
e Maintenance of traffic
e Right-of-way impacts
e Environmental considerations
Additionally, the study provides project cost estimates for the construction of each of these

elements, offering a comprehensive evaluation to guide the decision-making process for the
preferred alternative.

The evaluation of two alternatives shows that both meet the project’'s primary goals but differ
in key areas like drainage, bridges, ITS, and traffic maintenance. Alternative 2 (widening to the
outside) has greater impacts, higher costs, and a longer timeline compared to Alternative 1,
which requires no new right-of-way acquisition and offers flexibility for future hard shoulder
running (HSR). A 2021 study identified the need for a fourth lane in the future, and Alternative
1 accommodates this better. Though both alternatives are feasible, Alternative 1 is
recommended due to its advantages in cost, timeline, and flexibility.

Next Steps

Given prior approval of the preferred alternative, widening to the inside, this document is
being submitted as a reference document in conjunction with the Stage 1 design submittal.
Review and approval of the Stage 1 design including this document is expected to be
completed by late Summer 2025, keeping the project on track for final design and
construction.
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