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UNDERSTANDING
THE CONTEXT
This study investigates alternatives related to future maintenance
of the City’s moveable bridges (Independence and Liberty) or
removal of one of the two bridges. Previous studies, bridge
inspections/condition reports, traffic and safety analyses, bridge
funding analyses, and public input were all taken into account
to provide well-informed solutions that address bridge repair or
removal and the resulting traffic impacts from either alternative.
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UNDERSTANDING THE
CONTEXT

Executive Summary
In performing this study, OHM Advisors conducted
community outreach, performed a traffic and safety
analysis, and coordinated bridge condition and
cost elements with Hardesty & Hanover (H&H).
After assessing over 500 responses from a public
survey, analyzing the results of the traffic analysis,
and collaborating with H&H, the OHM team
investigated the following primary alternatives:
• Maintain both Independence and Liberty
Bridges (assess immediate repair needs and future
maintenance costs and investigate the ability to
procure funding for upkeep of both bridges)
• Remove Liberty Bridge (assess traffic circulation
and impacts to communities on both sides of
river, assess immediate and future cost savings v.
benefit), and reconstruct Independence Bridge
• Remove Independence Bridge (assess traffic
circulation and impacts to communities on both
sides of river, assess immediate and future cost
savings v. benefit) and reconstruct Liberty Bridge
• Provide a new bascule bridge and remove both
Liberty and Independence Bridges
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OHM Advisors investigated safety and operational
improvements for all alternatives which included
new roadway, pavement markings, and traffic
signals. Modifications to existing roadways were
also investigated to reduce conflicts at intersections
and included the addition of turn lanes, intersection
improvements, and changes in road design.
After assessing public comments, impacts to traffic
circulation, bridge condition, and comparative costs
in future maintenance relative to construction,
OHM recommends removal and reconstruction of
the Independence Bridge and the complete removal
of the Liberty Bridge.
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The City of Bay City looking west between the Veterans and Liberty Bridges.
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UNDERSTANDING THE
CONTEXT

Study Background
IMPETUS FOR THE STUDY
The city currently owns and maintains two of the
city’s four bascule bridges, Liberty and Independence
Bridges, and the Michigan Department of
Transportation (MDOT) is responsible for the
Lafayette and Veterans Bridges. Mounting costs
related to continue maintenance, major repairs, or
replacement of either structure requires that the city
identify a feasible solution to procure funding to
provide repairs or replacement in the next six to ten
years.
Both bridges are in need of extensive repair or
replacement. These two bridges are two of the main
routes for the community and the surrounding
region, used by residents, manufacturers, businesses,
and commuters. They are also the access point to
I-75 from the Thumb area.
The Bay City Bridge, Traffic, and Operations Study
set out to determine the impacts to residents and
businesses of repairing, replacing, or removing
one of the two City owned bridges. The study
follows a process similar to the Federal Highway
Administration (FHWA) and MDOT planning
process that integrates public engagement with
the alternatives analysis component to ensure
community input is considered in the deliberation
of solutions. Short and long term solutions,
that include approximate construction costs,
were developed as part of this process and can be
programmed by the city for future implementation.
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PROJECT PROCESS
The project began with the collection of all relevant
data along with a traffic analysis of the major
street network within the study area. Through
collaboration with H&H, bridge condition reports
and current/future maintenance records were
investigated and costs were derived for repair or
reconstruction options.
The Traffic and Safety Analysis was performed to
provide a base-level assessment of current problem
areas. This analysis was performed under the bridge
open and closed scenarios. The project team utilized
the state and local planning organization’s travel
demand model to assess traffic conditions under
estimated volumes based upon economic growth and
other factors.
Once the data was collected and analysis completed,
the team began with the Alternatives Investigation.

BAY CITY BRIDGE, TRAFFIC & OPERATIONS STUDY

This was a tiered process where each alternative
was evaluated utilizing criteria established through
previous steps, as well as input received from local
agencies, businesses, and the public. The result of this
investigation is a preferred alternative with short- and
long-term solutions and an estimated construction

cost for each. This presents a plan of implementable
repairs with a corresponding program of costs.
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UNDERSTANDING THE
CONTEXT

Study Area
STUDY AREA
DESCRIPTION
A general study area as shown, extends from Wilder
Road south to 22nd Street, and M-13 east to N.
Trumbull Street. All routes that influence traffic
patterns within the study area were evaluated.
The study process will include information
about transportation assets under the MDOT’s
jurisdiction, however due to the scope of the city’s
authority, the alternatives presented by OHM
Advisors will be limited to areas within the city
limits and will not include recommendations for
streets or MDOT roads outside the study area.
Figure 1-1 shows the study area, along with the
existing bridges located in Bay City and how they
connect with the existing road network.

8

BAY CITY BRIDGE, TRAFFIC & OPERATIONS STUDY

State St

N Henry St

Independence ide Ave
ods
Bridge
Wo

Liberty Bridge

Nebobish Rd

Center Ave

Veterans9th St
Bridge

State Hwy 25

Park Ave

S Wenona St
enry
St

3rd St

N Johnson St

Saginaw St

1st St

S Trumbull St

Ridg

e Rd

Columbus Ave

St

SH

S Euclid Ave

t

Leng S

Ave

Fraser St

SW
ater

S Erie St

21st St

Stanton St

31st St

22nd St

S Lincoln St

S Jackson St

Lafayette
Bridge

17th St

S Johnson St

W Ionia Ave

ette

u
Marq

Borton Ave

W Jenny St
Fisher St

St

Elm St

N Walnut St

N Wenona St

St

W Ohio St

Smith

Pine St

Joseph

Wilder Rd

Tiernan Rd

Figure 1-1: Project Study Area

Cass Ave

McG

raw

Michigan Ave

41st St

Broadway St

Harrison St

34th St

St

Riv
d

er R

N
0

0.375

0.75

1.5 Miles

9

02

EXISTING
CONDITIONS
Prior to evaluating the impacts of bridge removal, repair, or
replacement, the condition of the existing bridges, current
traffic patterns, along with the present traffic signal operations
were evaluated as part of the existing conditions. This allowed
for a baseline comparison when evaluating the alternatives.
Traffic counts were obtained from MDOT from previous
modeling efforts and OHM conducted additional counts at key
intersections during the Liberty Bridge maintenance closure
during the month of June. The detailed traffic analysis can be
found in Appendix C.
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EXISTING CONDITIONS

Existing Constraints
In order to properly evaluate alternatives, constraints
such as, but not limited to, parklands, historic
properties, and environmentally sensitive areas
such as wetlands or conservation easements were
evaluated. Any constraints that could not be avoided
or mitigated were considered fatal flaws and the
alternative was considered for dismissal and not
carried forward for further evaluation. In this study,
because the bridges were contained within defined
limits and any alternatives evaluated as the result of
the closure or repair/reconstruction were confined
to within city rights-of-way, constraints were
determined to not be as critical as other factors.
Discussion with city staff revealed that the west
bank of the Saginaw River in the location of the
Liberty Bridge contained contaminants from
previous industrial operations. This will need
further consideration in the event the city chooses
to remove the Liberty Bridge in its entirety. The
constraints map developed for this study is included
in Appendix A.
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The land shown above is directly surrounding the west entrance to the Liberty bridge and will require environmental remediation if the
Liberty Bridge is removed. Source: BayFuture.com
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EXISTING CONDITIONS

Bridges
There are four bridges in Bay City that allow
residents and visitors to cross the Saginaw River,
which is a major shipping waterway leading to Lake
Huron. Each of these bridges is a bascule style
bridge (drawbridge) that uses a large counterweight
to continuously balance a span across a waterway.
The large counterweights allow for the spans to be
raised and lowered for boat traffic relatively quickly
and with very little energy.

on the bridge structure. There are multiple places
where the concrete is cracking or has delaminated,
some of the joints in the concrete are cracking, and
there is visible wear on the sidewalks and shoulders
of the bridge. Underneath the bridge span, there is
corrosion and rust associated with the steel parts of
the bridge, including the deck pans, the sole plate,
and the expansion joint. Some of the concrete fascia
beams are cracking as well.

LIBERTY BRIDGE

INDEPENDENCE
BRIDGE

The Liberty Bridge is a dual span drawbridge that
connects E Vermont Street and Woodside Avenue on
the northwest side of Bay City, and was opened in
1983. The bridge is 2,344 feet long, or 22 spans, and
is 76 feet wide, accounting for 4 total traffic lanes.
The bridge carries about 16,900 vehicles per day on
average and has peak hour volumes ranging from
1,300 - 1,500 vehicles per hour. The Liberty Bridge
opens 942 times per year, on average, or about 3
times per day.

CONDITION ASSESSMENT
The Liberty Bridge is experiencing issues related to
deferred maintenance around the concrete and steel

14

The Independence Bridge is also a dual span
drawbridge and connects Wilder Road and Harry S
Truman Parkway on the north side of Bay City. This
bridge was opened to traffic in 1973. The bridge is
1,211 feet long, or 11 spans, and is 73 feet wide,
accounting for 4 total traffic lanes. Independence
Bridge carries about 23,800 vehicles per day on
average and has peak hour volumes ranging from
1,500 - 2,000 vehicles per hour. The Independence
Bridge opens 989 times per year, on average, or
about 3 times per day.
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CONDITION ASSESSMENT
The Independence Bridge is experiencing issues
similar to the Liberty Bridge, that appear worse
in some cases. The concrete sides of bridge are
experiencing severe cracking and spalling and the
rebar around the center joint is loose. There are

issues related to the steel components of the bridge
as well. The steel cross-members are corroded and
the rockers are rusted. Underneath the bridge span,
the piers are beginning to crack and there is exposed
rebar visible on parts.
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EXISTING CONDITIONS

Traffic
Traffic data was collected by Traffic Data Collection,
LLC (TDC) on June 26 of 2018 at 12 key
intersections identified in coordination with the
city. Four of the intersections (those which form the
downtown city block between 7th Street, McKinley
Street, Washington Avenue, and Madison Street)
had counts previously taken as part of the “Uptown
Development Traffic Study” prepared by OHM
in June 2017. As determined in the earlier study
the morning peak period occurs between 7:00am
and 9:00am, and the afternoon peak period occurs
between 4:00 pm and 6:00 pm. The traffic volume
data collected by TDC can be found in OHM’s
Traffic Analysis in Appendix C.
Traffic counts for the Downtown/Uptown area vary
depending on the block and the street. AADT on
the streets connecting directly to the bridges crossing
the Saginaw River see between 14,500 and 21,000
vehicles per day. Most of the streets that connect
through the Downtown area, like Garfield, Saginaw,
Madison, and Center, experience around 5,000
vehicles per day. Figure 1-2 shows the 2017 AADT
for the downtown area. Figures 1-3 and 1-4 displays
the average traffic conditions for Bay County and
Bay City between 2015 and 2017.
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Under existing conditions, the majority of the
intersections within the study area operate with
minimal delay. The area experiences a seasonal
increase in traffic, and has pronounced morning
and afternoon peak periods. During these more
congested periods, there are individual approaches
and movements that experience lengthened delays.
While the overall average intersection delay is
within the acceptable range, the northbound Water
St approach to Lafayette Ave operates at a LOS F
during the PM Peak. Similarly the northbound
Saginaw St approach to 7th St operates at a LOS E
during the PM Peak.

BAY CITY BRIDGE, TRAFFIC & OPERATIONS STUDY
Figure 1-2: 2017 ANNUAL AVERAGE DAILY TRAFFIC - UPTOWN DISTRICT
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EXISTING CONDITIONS
Figure 1-3: BAY COUNTY ANNUAL AVERAGE DAILY TRAFFIC: 2015 - 2017
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Figure 1-4: BAY CITY ANNUAL AVERAGE DAILY TRAFFIC: 2015 - 2017
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03

COMMUNITY
OUTREACH
Early engagement with the community in a study such as this is
a critical step toward understanding the needs of the public, how
they currently travel, and what concerns they have toward any
proposed improvements. Recognizing this, the city requested
that this early engagement be integrated into the process and
precede any assessment of alternatives.
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COMMUNITY OUTREACH

Public Meetings
The study's public meeting was an opportunity for
the public to gain a better understanding of the city’s
efforts toward continued maintenance of the bridges,
the necessity to determine a feasible solution that is
in the best interest of the community, and the final
recommendation for bridges in Bay City. It should
be noted that this study does not provide an analysis
on economic impacts to businesses on either side of
the Saginaw River, as there is much concern from
businesses and the public on what those impacts
might be. The city will be undertaking an Economic
Impact Analysis as a next step to further dialogue
with businesses and gain a better understanding of
what issues a bridge closure might present and how
those issues may be mitigated.
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MEETING OVERVIEW
The public meeting was held on August 30, 2018 at
Bay City’s City Hall. Over 100 community members
were in attendance, as well City Commissioners and
staff. The project team provided preliminary study
data and information to the community, which
helped guide recommendations in this study. The
purpose was to gather the community’s experiences
and values related to public transportation.
The meeting began with a presentation of the study
process, schedule, and website demonstration, and
was followed by an opportunity for one-on-one
engagement to listen to citizens’ concerns. Funding,
bridge maintenance, and business impacts were some
of the most common topics during the one-on-one
discussions. The attendees were provided hard copies
of the community survey.

BAY CITY BRIDGE, TRAFFIC & OPERATIONS STUDY

Bay City from Above. Source: Pure Michigan
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COMMUNITY OUTREACH

Community Survey
SURVEY RESULTS
The community survey launched on July 2, 2018
through Survey Monkey and was made available
until October 1, 2018. The survey was also made
available to businesses in the Midland Business
District and the Downtown Business District, as well
as at City Hall. Over 500 residents and business
owners responded, providing a strong sampling of
community concerns and ideas.
The majority of respondents stated that they
experienced impacts when the Liberty Bridge
was closed for repairs during the month of June.
Common traffic impacts included drivers being
forced to take alternate routes, leading to increased
travel time and congestion.
The majority of respondents felt that the closing
of Independence Bridge would influence how they
travel. Many said the closure would affect their daily

OPEN
ENDED
SURVEY
RESULTS

commute, travel to business and shopping, and
would increase traffic/congestion.
The majority of respondents also said the closing
of either bridge will influence what destinations
they choose to travel to. A great number felt that
the closure of Independence Bridge would affect
their travel more than the closure of Liberty would,
primarily because the proximity of Veteran’s Bridge.
Unrelated to questions asked, a number or
respondents stated that they were opposed to a toll
to help fund improvements and maintenance of the
bridges, many stating that if a bridge were tolled,
they wouldn’t use it.
The figures shown summarize the results from the
community survey; the graphic below shows the
most common open ended results and the figure to
the right shows how the residents view the current
traffic and bridge conditions in the City.

506 65% 16%
TOTAL RESPONDENTS

37%

DO NOT WANT TOLLS

WOULD BE
IMPACTED

BY INCREASED TRAVEL TIME OR
DISTANCE
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CONCERNED ABOUT
BUSINESSES/WILL STOP
GOING CERTAIN PLACES

70%

SAID

CLOSING EITHER BRIDGE WOULD
CHANGE TRAVEL PATTERNS
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Q1.

How satisfied are you with the local traffic circulation in and around the study area?
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0%

51%

18%

18%
8%

Very Satisfied

Satisfied

Neutral

Dissatisfied

5%
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Q2.
How satisfied are you with the regional traffic circulation and access from larger roadway
networks reaching places of residence and/or business within the study area?
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40%
30%
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10%
0%
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18%

18%
Very Satisfied

Satisfied

Neutral

9%

4%
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Q3.
During the month of June, the Liberty Street Bridge on Vermont St./Woodside Ave. was
closed for repairs. Please describe any traffic impacts you experienced in your commute.
80%
70%
60%
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20%
10%
0%

54%

26%

20%
0%
Negative Impact

Acceptable Impact

Positive Impact

No Impact

Q4.
Do you think the closing of Independence Bridge on N. Trumbull Street (Harry S.
Truman Parkway) across the Saginaw River will influence how you travel? Please describe below.
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Negative Impact

Acceptable Impact

1%
Positive Impact
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Q5.
Do you think the closing of Independence or Liberty bridges will influence what
destinations you choose to travel to?
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65%

35%

Yes

No
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COMMUNITY OUTREACH

Project Website
PROJECT WEBSITE
OVERVIEW
The study website provided a project description
including purpose and goals, study area information,
project updates, an opportunity for place-based
input, and provided material that was developed
over the life of the study such as the traffic data
and analysis and material presented at commission
meetings. A link to the website was provided
through the City’s website.
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Using ArcGIS Online as the website’s platform,
online visitors had the opportunity to tag a location
within the study area and add a comment. Visitors
could then view comments and vote on comments
they agreed most with. Input gathered included
comments on safety and financing maintenance of
the bridges. The image below shows the mapping
tool that was used to gather input and the images to
the right show pages from the website.

BAY CITY BRIDGE, TRAFFIC & OPERATIONS STUDY
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04

TRAFFIC
ANALYSIS
In order to identify the potential traffic impacts of a bridge
removal, the vehicles that currently utilize the bridge on a typical
basis must be rerouted through the roadway network based on
existing traffic patterns and likely paths. Each bridge removal
scenario was evaluated independently to allow for reallocation of
trips throughout the network.

04

TRAFFIC ANALYSIS

Findings &
Recommendations
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MDOT/BCATS
INFORMATION

IMPACTS OF BRIDGE
REMOVAL

OHM was provided traffic information from the
MDOT Statewide and Urban Travel Analysis
Section (SUTA), which recently updated the BayMidland-Saginaw Great Lakes Bay Region (GLBR)
regional travel demand model. At the request of
the city and the Bay County Metropolitan Planning
Organization or BCATS, MDOT-SUTA prepared
model runs for different scenarios related to closure
of the Lafayette, Liberty, and Independence bridges
and the resulting impacts to traffic circulation. This
model was run to assess potential mitigation to
lessen the impact to travelers during maintenance or
emergency closures. OHM was provided exhibits,
which depict diversion flow under each scenario.
These are included in Appendix B.

The impact on traffic operations imparted by
removal of the Liberty and Independence Bridges
was assessed through the traffic analysis, particularly
on Trumbull Street, Truman Parkway, Woodside
Avenue, Vermont Street, Midland Street, and
MDOT trunklines. The Great Lakes Bay Region
(GLBR) travel demand model was essentially
a conceptual evaluation with a focus on the
anticipated daily volume changes. This information
was not sufficiently rigorous to be able to identify
specific impacts to intersections and roadway
segments, therefore further analysis was required.
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A boy watches a ship pass through the Liberty Bridge. Source: City of Bay City
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TRAFFIC ANALYSIS

LIBERTY BRIDGE
REMOVAL
Regarding locations of minimal impact, a capacity
analysis was performed for select intersections
throughout the study area. While the projected
change in traffic patterns is expected to impact
traffic congestion, at many of the study locations
this impact was found to be minor. At most
locations, increased delay can be mitigated by
making minor adjustments to the signal timing.
System-wide signal optimization will also allow for
the deployment of a consistent cycle length. By
changing the cycle length and optimizing individual
signal timing, travel delay throughout the network
can be minimized. Potential timing changes for
a few sample intersections during the PM Peak
hour can be found in the Traffic Analysis located in
Appendix C. When applied throughout the system,
these types of adjustments will improve flow and
minimize the impacts of travel pattern shifts.
The intersections of Truman at Marquette and
Madison at Woodside feature long pedestrian
crossings in conflict with heavy vehicular volumes.
Pedestrian push buttons should be installed at these
locations to allow the signal to only display the walk
indication when needed. This will allow for more
green time to be given to the heavy movements,
reducing the delay at these locations.
Regarding locations of moderate to severe impact,
the rerouting of traffic due to the closure of the
Liberty Bridge was found to have more substantial
impacts on five locations within the study area.
These intersections are in close proximity to either
the Independence Bridge or the Veterans Memorial
Bridge, both of which are expected to experience
significant increases in traffic volumes.
Figure 1-5 on the next page shows the streets that
are expected to experience some increase in traffic
congestion due to the removal of the Liberty Bridge.
These streets are shown in blue on the map.
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The locations of moderate to severe traffic impact,
along with proposed mitigation are listed below.
• Woodside Avenue at Truman Parkway and
Trumbull Street
»» The recommended mitigation at this
location includes the construction
of two directional crossovers in the
divided portion of Woodside Avenue.
• 7th Street at Saginaw Street
»» The recommended mitigation at this
location includes eliminating a short
stretch of the on street parking on the
northbound approach, which will be
used to provide a three-lane approach,
with two left turn lanes and a thru
lane.
• 7th Street at Washington Avenue
»» The recommended mitigation at this
location includes modifying the lane
configuration on the northbound
approach. The approach will remain
three travel lanes, but with two left
turn lanes and a thru lane.
• Woodside Avenue at Washington Avenue
»» The recommended mitigation at this
location includes modifying the road
alignment to replace the intersection
with a 90-degree bend. This bend
will consist of two westbound to
southbound lanes and two northbound
to eastbound lanes.
• Vermont Street at Walnut Street
»» The recommended mitigation at this
location includes a signal warrant
analysis to verify if signalization is still
warranted.

BAY CITY BRIDGE, TRAFFIC & OPERATIONS STUDY
Figure 1-5: LIBERTY BRIDGE CLOSURE TRAFFIC IMPACTS
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TRAFFIC ANALYSIS
INDEPENDENCE BRIDGE
REMOVAL
Regarding locations of moderate to severe impacts,
the rerouting of traffic due to the closure of the
Independence Bridge was found to have more
substantial impacts on five locations within the
study area. Three of these intersections are in
close proximity to either the Liberty Bridge or
the Veterans Memorial Bridge, both of which are
expected to experience significant increases in
traffic volumes. The other two intersections are
immediately adjacent to the Independence Bridge
and will require geometric changes as part of the
bridge closure.
Figure 1-6 on the next page shows the streets that
are expected to experience some increase in traffic
congestion due to the removal of the Independence
Bridge. These streets are shown in blue on the map.
The locations expected to see moderate to severe
traffic impacts are listed below, along with potential
mitigation strategies.
• 7th Street at Saginaw Street
»» The recommended mitigation at this
location includes eliminating a short
stretch of the on street parking on
both the northbound and southbound
approaches. On the northbound
approach, this space will be used to
provide a three-lane approach, with
two left turn lanes and a thru lane.
• Vermont Street at Henry Street
»» The recommended mitigation at this
location includes modifying the lane
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configuration on each approach. The
northbound Henry Street approach
will be three lanes; a left turn lane, a
thru lane and a right turn lane.
• Vermont Street at Walnut Street
»» The recommended mitigation at
this location includes widening
Vermont Street to provide a five lane
section from Henry St, through the
intersection, and east to the Liberty
Bridge approach.
• Woodside Avenue at Truman Parkway and
Trumbull Street
»» Upon bridge removal, the southbound
approach (north leg), the northbound
thru, eastbound left turn, and
westbound right turn lanes will no
longer be needed. Aside from these
modifications, the recommended
mitigation at this location includes
modifying the channelized right turn
lanes to eliminate the channelization
and installing pedestrian push buttons.
• Marquette Avenue at Truman Parkway
»» Upon bridge removal, the northbound
approach (south leg), the southbound
thru, westbound left turn, and
eastbound right turn lanes will
no longer be needed. In addition
to the removal of these lanes, the
recommended mitigation at this
location includes a signal warrant
analysis to verify if signalization is still
warranted.

BAY CITY BRIDGE, TRAFFIC & OPERATIONS STUDY
Figure 1-6: INDEPENDENCE BRIDGE CLOSURE TRAFFIC IMPACTS
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05

POTENTIAL
SOLUTIONS
Taking into consideration public input, traffic analysis, and
the on-going costs related to maintaining both bridges or the
impending costly repairs required to maintain operability, the
following potential solutions were investigated. An estimated
timeframe of six years is assumed for maintenance purposes, and
all repair costs are estimated in 2018 dollars and 2024 escalated
costs (5% per year). The estimates do not include costs for
bridge operation, land acquisition, and easements.

05

SCENARIOS

Alternatives
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1
2
3
4
5

DO NOTHING

LIBERTY BRIDGE CLOSURE

INDEPENDENCE BRIDGE CLOSURE

RECONSTRUCT LIBERTY BRIDGE,
REMOVE INDEPENDENCE BRIDGE

RECONSTRUCT INDEPENDENCE
BRIDGE, REMOVE LIBERTY BRIDGE
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Alternative 1
DO NOTHING

This alternative suggests maintaining both Liberty and Independence Bridges over a period of six years,
after which deck replacement and minor bascule rehabilitation may be required (Minimum Repair), or
superstructure replacement on approach spans and major bascule rehabilitation (Recommended Repair). This
alternative assumes that no additional road improvements are anticipated.

ESTIMATED COST
It is estimated that the cost of continued maintenance and addressing the minimum repairs needed for
both bridges would range from $33.8M to $43.8M using 2018 and 2024 dollars, respectively. Continued
maintenance and addressing the recommended repairs would cost between $61.4M and $80.9M using 2018
and 2024 dollars, respectively. Table 1-1 below shows the estimated costs for Alternative 1.
Table 1-1: Alternative 1, Cost Breakdown
MAINTENANCE

MINIMUM
REPAIR

(TOTAL OVER 6 YRS)

(2018/2024 COSTS)

LIBERTY

$2.07M

$19.3M/$25.8M

INDEPENDENCE

$2.23M

TOTAL

$4.30M

RECOMMENDED
REPAIR

REMOVE

ROAD
IMPROVEMENTS

$37.5M/$50.3M

-

-

$10.2M/$13.7M

$19.6M/$26.3M

-

-

$29.5M/$39.5M

$57.1M/$76.6M

(2018/2024 COSTS)
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Alternative 2
LIBERTY BRIDGE REMOVAL

In this scenario, the Independence Bridge would be maintained over a period of six years, after which deck
replacement and minor bascule rehab (Minimum Repair), or the replacement of the superstructure on
approach spans and major bascule rehabilitation (Recommended Repair) may be required. The Liberty Bridge
would be removed in its entirety, and road improvements would be completed due to the Liberty bridge
closure.

ESTIMATED COST
It is estimated that the cost of continued maintenance and addressing the minimum repairs needed for the
Independence Bridge, along with the removal of the Liberty Bridge, and associated road improvements would
range from $26.8M to $35.2M using 2018 and 2024 dollars, respectively. Continued maintenance and
addressing the recommended repairs would cost between $36.2M and $47.8M using 2018 and 2024 dollars,
respectively. Table 1-2 below shows the estimated costs for Alternative 2.
Table 1-2: Alternative 2, Cost Breakdown
MINIMUM
REPAIR

MAINTENANCE

(2018/2024
COSTS)

(TOTAL OVER 6 YRS)
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RECOMMENDED
REPAIR
(2018/2024 COSTS)

REMOVE

ROAD
IMPROVEMENTS
(2018/2024 COSTS)

LIBERTY

-

-

-

$9.27M/
$12.4M

$5.10M/
$6.83M

INDEPENDENCE

$2.23M

$10.2M/
$13.7M

$19.6M/$26.3M

-

-

TOTAL

$2.23M

$10.2M/
$13.7M

$19.6M/$26.3M

$9.27M/
$12.4M

$5.10M/
$6.83M
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Alternative 3

INDEPENDENCE BRIDGE REMOVAL
This alternatives assumes the maintenance of Liberty Bridge over a period of six years, along with either deck
replacement and minor bascule rehab (Minimum repair) or superstructure replacement on approach spans
and major bascule rehabilitation (Recommended repair) after 6 years. The removal of Independence Bridge,
and road improvements due to the Independence closure is also included.

ESTIMATED COST
It is estimated that the cost of continued maintenance and addressing the minimum repairs needed for the
Liberty Bridge, along with the removal of the Independence Bridge, and associated road improvements would
range from $32.1M to $42.3M using 2018 and 2024 dollars, respectively. Continued maintenance, removal
of the Independence Bridge, road improvements, and addressing the recommended repairs needed for Liberty
Bridge would cost between $50.3M and $66.7M using 2018 and 2024 dollars, respectively. Table 1-3 below
shows the estimated costs for Alternative 3.
Table 1-3: Alternative 3, Cost Breakdown
MINIMUM
REPAIR

MAINTENANCE

(2018/2024
COSTS)

(TOTAL OVER 6 YRS)

RECOMMENDED
REPAIR
(2018/2024 COSTS)

REMOVE

ROAD
IMPROVEMENTS
(2018/2024 COSTS)

LIBERTY

$2.07M

$19.3M/
$25.9M

$37.5M/$50.3M

-

-

INDEPENDENCE

-

-

-

$5.32M/
$7.13M

$5.40M/
$7.24M

TOTAL

$2.07M

$19.3M/
$25.9M

$37.5M/$50.3M

$5.32M/
$7.13M

$5.40M/
$7.24M
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Alternative 4

RECONSTRUCT LIBERTY BRIDGE, REMOVE
INDEPENDENCE BRIDGE
This alternative suggests the maintenance of Independence Bridge over a period of six years while the Liberty
Bridge is reconstructed and the entire removal and complete reconstruction of Liberty Bridge. The entire
removal of Independence Bridge, and required road improvements due to the Independence closure after the
Liberty Bridge is reconstructed is also included.

ESTIMATED COST
It is estimated that the cost of 6 years of continued maintenance of the Independence Bridge, removal of the
two bridges, and the complete reconstruction of Liberty Bridge would cost about $139.1M in 2018 dollars
and about $185.7M in 2024 dollars. Table 1-4 below shows the estimated costs for Alternative 4.
Table 1-4: Alternative 4, Cost Breakdown
MAINTENANCE

RECONSTRUCTION

(TOTAL OVER 6 YRS)
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(2018/2024 COSTS)

REMOVE

ROAD
IMPROVEMENTS
(2018/2024 COSTS)

LIBERTY

-

$116.9M/$156.7M

$9.27M/$12.4M

-

INDEPENDENCE

$2.23M

-

$5.32M/$7.13M

$5.40M/$7.24M

TOTAL

$2.23M

$116.9M/$156.7M

$14.6M/$19.5M

$5.40M/$7.24M
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Alternative 5

RECONSTRUCT INDEPENDENCE BRIDGE,
REMOVE LIBERTY BRIDGE
This alternative assumes the maintenance of Liberty Bridge over a period of six years while the Independence
Bridge is reconstructed, along with the entire removal and complete reconstruction of Independence Bridge.
The entire removal of Liberty Bridge, and required road improvements due to the Liberty Bridge closure after
the Independence Bridge is reconstructed is also included.

ESTIMATED COST
It is estimated that the cost of 6 years of continued maintenance of the Liberty Bridge, removal of both
bridges, and the complete reconstruction of Independence Bridge would cost about $107.4M in 2018 dollars
and about $142.4M in 2024 dollars. Table 1-5 below shows the estimated costs for Alternative 5.
Table 1-5: Alternative 5, Cost Breakdown
MAINTENANCE

RECONSTRUCTION

(TOTAL OVER 6 YRS)

(2018/2024 COSTS)

REMOVE

ROAD
IMPROVEMENTS
(2018/2024 COSTS)

LIBERTY

$2.07M

-

$9.27M/$12.4M

$5.10M/$6.83M

INDEPENDENCE

-

$85.6M/$114M

$5.32M/$7.13M

-

TOTAL

$2.07M

$85.6M/$114M

$14.6M/$19.5M

$5.10M/$6.83M
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06

RECOMMENDATIONS
Using the data collected throughout this study, the project
team was able to develop a series of recommendations for both
the short term and long term timeframes. This allows for the
continued operations of all bridges and the reduction of major
traffic impacts until funding can be compiled, educational
outreach can be distributed, and a phasing plan can be
developed.
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RECOMMENDATIONS

Final
Recommendation
OHM has presented the study to the Bay City
Commission, which included a recommendation
with a primary objective of removing the Liberty
Bridge and reconstructing Independence Bridge.
This recommendation was made after considering
public input, required roadway mitigation
related to each bridge closure, costs for removal
or rehabilitation of each bridge, along with the
following factors;

• The cost to reconstruct the Independence Bridge
is a quarter less than that required for the Liberty
Bridge, primarily due to Liberty’s length which is
double that of Independence

• Near proximity of Veterans Bridge to pick up
Liberty traffic compared to the distance to the
nearest crossing from the Independence Bridge

Traffic volumes are expected to increase within
the study area as businesses are maintained and
new businesses are developed. At most signalized
intersections, the increase in traffic will be
accommodated by reserve capacity in the study
area. These locations of minimal impact maintain
acceptable operations without additional mitigation.

• Additional travel time of nearly nine minutes
under an Independence Bridge closure, compared
to five minutes for the Liberty Bridge.

• The volumes of traffic carried by the
Independence Bridge is double that of Liberty,
therefore a greater number of drivers would be
impacted if it were closed

The Independence Bridge (shown from above) would be reconstructed as part of the recommended alternative. Source: Marinas.com
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While no action is required at these locations,
adjustments to the signal timing can provide further
reduced delays. In addition, the implementation of
a consistent cycle length would allow for improved
signal coordination and progression resulting in
system wide improvements in travel times.

Long Term Solution (6-10 years)

After all considerations were accounted for, OHM
recommends the following approach;

This recommendation follows Alternative 5 above
and requires an estimated $107.4M in 2018
dollars and $142.4M in 2024 dollars. It is highly
recommended the city begin considering funding
sources and start the dialogue with local and state
partners immediately. Annual maintenance costs
on average are roughly $350,000 and considering
the age and condition of each bridge, this cost will
continue to increase over time. The cost to repair/
replace each bridge also increases substantially with
each passing year (approximately 5% per year or
roughly $5M per year over the six year period).

Short Term Solution (over next six
years)
• Seek funding solutions (see next section)
• Continue maintenance of Liberty and
Independence Bridges
• Provide signal improvements recommended in
Traffic Analysis
• Provide road improvements at Woodside Avenue
at Truman Parkway, as recommended for Liberty
Closure mitigation

• Remove and replace Independence Bridge
• Remove Liberty Bridge following completion of
Independence replacement.

In the recommended alternative, the Liberty Bridge would be removed, opening up land for development or recreation along the
Saginaw River. The image above shows how the area would look without the Liberty Bridge.
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Potential Funding
Opportunities
Current and future costs to maintain, repair, or
reconstruct either bridge are more than most
municipalities are able to cover, even with a robust
funding program. Bascule bridges are one of
the costliest type of bridge due to the amount of
moveable elements and mechanical and electrical
components. It is anticipated the city will work
with local and state partners to develop a funding
strategy. The following are additional potential
funding opportunities that might be considered;
• BRIDGE – new version of TIGER Grant
• United States Department of Commerce
Economic Development Administration.
»» This Federal agency provides grants for
Public Works projects throughout the
U.S.
• Federal Aid Opportunities
»» Surface Transportation Program (STP)
»» STP Safety
»» Local Bridge Funds
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• State Opportunities
»» TEDF Cat. A (Econ. Development)
which assumes the area freed up by
bridge removal can be re-purposed
»» TEDF Cat. F for Urban Cities in
Rural Counties

BAY CITY BRIDGE, TRAFFIC & OPERATIONS STUDY

Funding will be needed to repair and replace the bridges owned by the City of Bay City. Source: WWJ Radio
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