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 INTRODUCTI ON 
This document presents the purpose and need for the America’s River Crossing Bridge 
Replacement Project (“Project”) on the Interstate 55 Bridge (I-55 Bridge).  The purpose and 
need is essential in explaining to the public and decision makers why a proposed project is 
necessary and worthwhile.  The purpose and need also establishes the basis for identifying 
and screening reasonable alternatives, drives in-depth analysis, and ultimately results in 
selecting a preferred alternative.  The purpose element defines the project's fundamental 
reason(s) in terms of the desired transportation outcome(s) that the project intends to 
address.  The need element of the statement provides the relevant data substantiating that 
the transportation problem(s) that the proposed project intends to address exist. 

Detailed data and analysis from previous studies documented in the Project History/Past 
Studies Memorandum, as well as an assessment of existing conditions documented in the 
Baseline Conditions Memorandum, were utilized in defining the problems and potential 
solutions to address future needs within the study area.  These key issues are summarized 
in this document. 

 Background 

The I-55 bridge, which is also known as the Memphis-Arkansas Bridge, is nearly 75 years 
old and opened to traffic in December 1949. The I-55 bridge is one of only two Mississippi 
River roadway crossings in the Memphis area, the other being the I-40 bridge, which 
opened to traffic in 1973 and is located approximately two miles north of the I-55 bridge.  
The next closest vehicular crossings- of the Mississippi River are located approximately 71 
miles north (I-155 bridge between Missouri and Dyer County, Tennessee) and 
approximately 54 miles south (US 49 bridge between Helena, Arkansas, and Mississippi). 

The I-55 bridge serves as a major freight corridor for the Mid-South (Memphis) Region1. In 
terms of total tonnage, truck freight represented 42 percent of the total tons in the Mid-
South (Memphis) Region in 2019 and is forecasted to increase to 48 percent in 2050.2 

 

 

  

 
1 The Mid-South Region of the United States is usually thought to be anchored by the Memphis metropolitan 

area and includes portions of Tennessee, Mississippi, Arkansas, Missouri, and Kentucky.   
2 Mid-South Freight Flows and Industry Analysis, WSP, February 2023. 
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 PROJECT  NEEDS 
Data from the May 2023 Targeted Approach for Crossing the Mississippi River, Interstate 55 
(US 64) (SR 61) (Targeted Approach) Preliminary Purpose and Need was reviewed and 
utilized when applicable. 

The Targeted Approach report identified preliminary needs, proposed alternative corridors, 
and created a framework for the development of evaluation criteria for screening the 
alternatives. Preliminary needs identified included high cost of bridge maintenance, 
structural deficiencies, susceptibility to seismic demands, and route resilience. Secondary 
needs such as increased capacity, improving traffic operations and freight movement were 
also identified. 

The Target Approach report identified preliminary purposes for the project based on the 
aforementioned needs. These included financially feasible alternatives that account for on-
going operation and maintenance costs, construction costs, and anticipated funding 
available, improving structural deficiencies and meeting current TDOT design standards. 
The secondary purpose identified include capacity relief, improve traffic operational 
efficiencies for both the I-40 and I-55 bridges over the Mississippi River and enhance local 
and regional freight movement, including traffic generated by the airport, rail yards, and 
riverports. 

The following Project Needs were informed by data presented in theTargeted Approach.  
The Projed needs  were refined based on supplementary and current data documented in 
the Baseline Conditions Memorandum and explained in detail in the following sections. 

 Safety 

 Geometric Deficiencies 

Geometric design deficiencies on the existing bridge create hazardous 
safety issues for motorists, as described below.  Designed in 1944 and 
opened to traffic in 1949, the existing I-55 bridge was constructed before 
the inception of the Interstate System and therefore not built to current 
interstate standards.3 The existing bridge roadway, with 11-foot wide lanes 

and no shoulders, is narrower than the approach roadway widths on both the Tennessee 
and Arkansas sides and does not meet current design criteria for interstates with median 
barriers. Current design criteria for interstates require 12-foot lanes with a 10-foot outside 
shoulder and an 8-foot minimum inside shoulder, and separated by a median barrier 

 
3 Although officially designated as an interstate route in 1957, the I-55 Bridge was not designed to interstate 

standards. 
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compliant with the Manual for Assessing Safety Hardware (MASH) guidelines. As outlined in 
Appendix A, the original raised median was replaced with a safer bolted concrete median 
barrier in 19714.  This bolted concrete barrier was later replaced with a cast-in-place barrier 
in 19965, which is shown in Appendix B.   Because the existing bridge is a through truss, it 
cannot be widened to improve deck geometry. The narrowing of the bridge roadway from 
the approach roadway creates a potentially hazardous situation for drivers on both the 
Tennessee and Arkansas sides of the river. Geometric deficiencies of the existing I-55 
bridge are shown in Figure 2-1. 

Figure 2-1.  Photo Illustrating I-55 Bridge Geometric Deficiencies 

 
Source:  Project Team, Photo Taken 1/31/24. 

Crash rates are calculated along roadway segments as a per million vehicle miles traveled 
(MVMT) and then compared to average statewide crash rate based on similar facility types. 
The I-55 bridge crash rates were compared to other urban interstates in Tennessee with 
four or more lanes. The existing I-55 bridge experienced significantly higher crash rates 
than the TDOT average statewide crash rate for urban interstates using the most recent 5-
years (January 1, 2018 through December 31, 2022) of crash data. Compared to the 
statewide average critical crash rate of 2.294 crashes per MVMT, the bridge crash rate of 
3.327 crashes per MVMT is 45 percent higher.  

 
4 Layout of Memphis Bridge Median Barrier, TDOT 1971 
5 Bridge Repair Plans, TDOT, 1996 
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A large proportion of the crashes involve a commercial vehicle (46 percent), which further 
illustrates the need to improve the typical section and geometrics of the bridge and its 
approaches.  Among the 458 total crashes within the project area, approximately 44 
percent were rear-end crashes, 19 percent were angle crashes, and 22 percent were 
sideswipe crashes, which can most likely be attributed to congestion, capacity, and 
roadway design. Moreover, this observation combined with the number of commercial 
vehicle-related crashes, can be attributed to the narrow lanes and inadequate shoulders 
for existing and future traffic volume on the bridge. 

Crash data6 was also analyzed to determine spatial distribution of crashes within the 
project area.  Crashes were mainly concentrated on the Tennessee side of the project 
limits, where I-55 connects to local streets at the Alston Avenue/Metal Museum Drive 
interchange.  The concentration of crashes in this area is consistent with the approach 
roadway narrowing from four lanes to two lanes in each direction on the bridge. 

The E.H. Crump Interchange Reconstruciton Project, east of the existing bridge and 
currently under construction, improves this condition by eliminating the Alston 
Avenue/Metal Museum Drive interchange. However, upon completion of that project, a 
roadway narrowing condition will remain except it will be from three lanes to two lanes in 
each direction on the bridge. 

Figure 2-2 examines concentrations of high-crash density along the bridge corridor.  

 

6 Because the project area falls in both states of Arkansas and Tennessee, the data was collected from ACAT 
and E-TRIMS respectively for crashes within each state between 2018-2022.  Statewide average crash rate 
(average of the rates for 2019-2021 and 2021-2023) was used since 2018-2022 is the latest average crash data 
from both TDOT and ARDOT. Crashes from 2023 are available from TDOT, but 2022 is the latest available data 
from ARDOT.  Statewide average crash rates for 2018-2022 from ARDOT were also reviewed but not utilized 
because a majority of the crashes are in Tennessee.  
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Figure 2-2.  I-55 Bridge Crash Concentrations, 2018-2022 

 
Source:  ACAT and ETRIMS, ARDOT and TDOT respectively, Accessed March 2024 

 Bridge Appraisal Ratings 

Bridge inspections for all public bridges in Arkansas, including the I-55 Bridge, are 
performed every two years by ARDOT. The latest inspection was conducted in August 2023 
and published in March 2024 and is included in the Baseline Conditions Memorandum. 
National Bridge Inventory (NBI) appraisal ratings provide an assessment of potential bridge 
vulnerabilities. The ratings are the lowest values obtained from component ratings and 
those determined from regular inspections. A guide to understand the appraisal ratings is 
provided in Figure 2-3.  
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Figure 2-3. National Bridge Inventory Appraisal Rating Classification

 
Source: National Bridge Inventory, USDOT/FHWA, 2022 

The appraisal of the I-55 bridge shows that the deck geometry is rated 2, indicating an 
intolerable condition. This is because of the existing bridge geometric conditions described 
in Section 2.1.1.  In addition, given the bridge was constructed in 1949, it was not designed 
to any modern seismic code, thus creating a potentially hazardous condition for motorists 
in the case of an earthquake.  This is further discussed in Section 2.3 in relation to route 
resiliency.   

 Bridge Condition Ratings 

In addition to the appraisal ratings (Section 2.1.2), the NBI Tennessee 
Inventory and Appraisal Report, based on the bridge inspection of I-55 
by ARDOT (conducted in August 2023),  also evaluates bridge condition 
ratings. The primary bridge components and the bridge waterway 
configurations are inspected and assessed as part of the condition 
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rating. These ratings assist with determining maintenance needs of the bridge or if a bridge 
needs to be replaced.   

Condition ratings describe the existing field conditions of the bridge components which 
include the bridge  deck, superstructure, and substructure, all  shown in Figure 2-4. The 
Deck is the concrete roadway surface on which vehicles ride on. The superstructure is 
defined as the major elements such as beams and trusses that span a waterway or 
roadway below. Substructure is defined as those elements such as piers and abutments 
that support the superstructure.  

Figure 2-4.  Bridge Components 

 
Source:  Project Team, 2024 

A condition rating considers the type, location, and severity of the defects and the degree 
to which the defects affect strength and performance of the bridge.  A guide to 
understanding the rating values is provided below in Figure 2-57. 

 
7 Bridge rating values as referenced from the Specifications for the National Bridge Inventory, publication by 

USDOT/FHWA, 2022.   
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Figure 2-5. Bridge Condition Rating Classification 

 
Source:  Specifications for the National Bridge Inventory, USDOT/FHWA, 2022 

As shown in Table 2-1, the Superstructure of the I-55 Bridge is rated 5 (Fair Condition). 
However, due to its age (nearly 75 years old), active corrosion on the main Superstructure 
elements, failing paint, and observed steel section loss as of the March 2023 bridge 
inspection, it is likely that the Superstructure condition rating will fall to a rating of 4 (Poor 
Condition) in the future without rehabilitation, indicating widespread major defects. The 
existing I-55 bridge superstructure is shown in Figure 2-6.  

Table 2-1. Condition Ratings of the I-55 Bridge 

BRIDGE COMPONENT CONDITION RATING 

Deck 6 

Superstructure 5 

Substructure 5 

Stream Channel and Protection 5 
Source:  ARDOT Special Inspection Report dated 08/15/2023 for Asset #02271 (NSTM) 
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Figure 2-6.  I-55 Bridge Superstructure 

 
Source:  Project Team, Photo Taken 1/31/24. 

 Maintain State of Good Repair  

The existing I-55 bridge does not meet current design standards (Section 2.1), has had 
increased and ongoing maintenance costs (Section 2.2.1), and hinders the resiliency of the 
regional tri-state network (Section 2.3), all of which are needed to contribute to maintaining 
a state of good repair (SOGR).  The existing I-55 bridge is not consistent with the objectives 
of both TDOT and ARDOT’s Transportation Asset Management Plans (TAMPs)   because it is 
a structurally deficient and poorly rated (NBI) bridge that cannot be maintained in a SOGR.  

 High Cost of Maintaining the Existing I-55 Bridge 

Operating and Maintenance (O&M) costs were assessed for the existing 
I-55 bridge as part of a March 2023 Benefit-Cost Analysis8 (Appendix C). 
Maintenance of the existing I-55 bridge is shared by both TDOT and 
ARDOT. For bridge structures, O&M costs of $50,000 per year (2021 
dollars) is assumed for a proposed new bridge.  However, the O&M cost 
of maintaining the existing I-55 bridge structure would be approximately 

$1M per year (2021 dollars). In addition, the current bridge coating was originally applied 

 
8 Targeted Approach for Crossing the Mississippi River Interstate 55 (US 64) (SR 61), Benefit-Cost Analysist 

Technical Memorandum, March 2023 
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during the construction of the bridge in the late 1940s.  Accordingly, bridge painting costs 
must account for the removal of lead-based paint, which requires a specialized 
containment system and regulated disposal. The repainting cost of the existing I-55 bridge 
structure per 30-years would be approximately $50M (2021 dollars). 

Both TDOT and ARDOT have defined performance targets in their most recent TAMPs to 
ensure consistent and cost-effective maintenance of all agency assets. For SOGR, both 
states have set targets for bridges in good and poor condition.  

 Ability to Withstand a Strong Earthquake to Provide 
Route Resiliency  

The I-55 bridge is located within 100 miles of the New Madrid Seismic 
Zone (NMSZ). In December 1811 the area experienced the most 
powerful earthquake to hit the contiguous United States east of the 
Rocky Mountains in recorded history, registering 7.2 – 8.2 on the 
Richter scale.  At least three large aftershocks with magnitudes that 
ranged from 6.0 to 7.0 occurred in early 1812. In addition, hundreds of 

small seismic events still occur annually in the NMSZ. The existing I-55 bridge was not 
constructed to withstand a strong earthquake, which is defined by The U.S. Geological 
Survey as a magnitude of 6.3 on the Richter Magnitude Scale.  An earthquake could not 
only damage the bridge, but also lead to a disruption of normal traffic operations and an 
emergency evacuation route. Highway bridges with long spans such as cable-stayed, 
suspension, and arch bridges are considered flexible and therefore categorized as special 
or complex bridges. The American Association of State Highway and Transportation 
Officials (AASHTO) Load and Resistance Factor Design (LRFD) Bridge Design Specifications, 
9th Edition, 2020 (AASHTO LRFD) Section 4.5 and 4.6 requires special mathematical models 
to design these types of structures. AASHTO LRFD Section 3.10 also requires that all bridges 
be designed to withstand the prevailing earthquake with a 7 percent probability in 75 
years, which equates to a 1000-year seismic return period. The existing bridge has not 
been designed for this requirement and furthermore has been classified as a non-
candidate for seismic retrofitting due to high cost, estimated between $250 - $500 million9.  

 
9 Targeted Approach for Crossing the Mississippi River Interstate 55 (US 64) (SR61), Appendix G, Section 5.1.3, 

May 2023 
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 PURPOSE OF  THE PROJECT  
The purpose of the proposed project is as follows: 

 Improve Safety 

Replacing the I-55 bridge would improve geometric and structural deficiencies of the 
existing bridge. A new bridge would meet current interstate design standards, such as 
establishing acceptable shoulder and lane widths, reducing crash potential.    

 Maintain a State of Good Repair 

Returning the I-55 bridge to a SOGR upon project completion would modernize the 
infrastructure asset to meet current design standards, substantially reducing ongoing 
maintenance costs for the replaced asset and the need for major rehabilitation work over 
the next decade. 

 Provide a Reliant Route  

Replacing the I-55 bridge would strengthen the resiliency of the regional tri-state network, a 
need reinforced by the fact that Memphis is located in the NMSZ, which is still one of the 
most seismically active regions in the United States with hundreds of small events 
occurring annually.  The operational continuity of the I-55 bridge is of utmost importance, 
as it facilitates the transportation of rail and truck freight, as well as passenger vehicles.  
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 SECONDARY GOA LS 

 Enhance Multimodal Connectivity, Including Non-
Motorized Access 

One of the goals of the project is to strengthen the multimodal network 
that connects neighborhoods in and near the corridor. The Big River 
Crossing is a pedestrian bridge running parallel to the I-55 bridge 
spanning the Mississippi, shown in Figure 4-1. Nearly a mile in length, 
the Big River Crossing is the longest public pedestrian and cyclist bridge 
across the Mississippi, creating a connection from Memphis to West 

Memphis.  

Multimodal connectivity is lacking in the vicinity of the existing I-55 bridge. The Project 
Team will explore the feasibility of expanding the existing shared use path, connecting non-
motorized travelers in the project area to jobs, parks, and recreation and improving 
connections to the Big River Crossing.  Additionally, better connectivity at existing 
trailheads (Figure 4-2) along the Big River Crossing would be addressed.  

Figure 4-1.  Big River Crossing Pedestrian Bridge 

 
Source:  Project Team, Photo Taken 1/31/24 

 

. 
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Figure 4-2.  Big River Crossing Trailhead in West Memphis 

 
Source:  Project Team, Photo Taken 3/11/24 

 Improve Freight Movement 

In terms of total tonnage, truck freight represented 42 percent of the 
total tons in the Mid-South (Memphis) Region in 2019 and is forecasted 
to increase to 48 percent in 2050. I-55 serves as a major freight corridor 
for the Mid-South region.   Existing traffic on the I-55 bridge was 
approximately 30 percent trucks.  Figure 4-3 shows freight movement 
along the I-55 bridge. 
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Figure 4-3.  Freight Movement Along the I-55 Bridge 

 
Source:  Project Team, Photo Taken 1/31/24. 

 

The Mid-South Freight Flows & Industry Analysis study defined 24 freight clusters that 
include truck terminals, warehouses, wholesale establishments, rail intermodal 
terminals, ports, and the Memphis International Airport in the Mid-South region. Many 
of these freight clusters are located in South Memphis. In 2021, these freight clusters 
generated over 70,000 truck trips, which is about 30% of all trips in the region. The 
study shows that a significant share of the trips between freight clusters (Figure 4-4) 
and from the freight clusters to regions outside the Mid-South (Figure 4-5) use the 
existing I-55 bridge, with I-55 being one of the primary roads used to access freight 
clusters and other freight facilities in the region. 
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Figure 4-4.  Daily Truck Volumes of Trips Between Freight Clusters 

 

Source: Mid-South Freight Flows and Industry Analysis (2023) 

Figure 4-5.  Daily Truck Volumes of Trips from Freight Clusters to Regions Outside the Mid-
South 

 

Source: Mid-South Freight Flows and Industry Analysis (2023) 
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 Promote Innovative and Timely Delivery 

TDOT intends to utilize an alternative delivery method to expedite the 
project and begin construction in 2026 if awarded a Large Bridge 
Investment Program (BIP) grant. Alternative delivery encourages 
contractors to streamline their work to finish projects early while also 
encouraging the identification and incorporation of innovative solutions 
to address issues such as travel delays and access to businesses. 

TDOT’s alternative delivery program has resulted in measurable benefits, with an estimated 
$22 million in cost savings and approximately 70% faster delivery compared to traditional 
delivery.10 

The America’s River Crossing Project is planning to consider several innovative technologies 
during the design and construction phases.  These innovative technologies include, but are 
not limited to the following: 

• Seismic Innovations that can reduce the seismic demand on the bridge foundations 
by 25% or more, resulting in a savings of 10% in the bridge foundation cost. Based 
on the preliminary data, this could result in a savings of over $11 million. 

• Wind Performance would be improved by using open traffic rails and a taller-than-
normal median barrier that could save up to $3 million. 

• Material Innovations such as modern steel reinforcement is readily available and 
would be incorporated into foundation and tower elements of the bridge and 
potentially save several million dollars.  Other material innovations include the use 
of high-performance concretes and steels. 

• Security Innovations could be included to detect a variety of incidents from crashes 
to intruders. The bridge would be connected by wireless, wired, fiber optic or a 
combination of camera systems both above and below deck.  

• Safety Innovations that would be considered include an air draft monitor that 
detects and reports, in real time, the distance between low steel and the water 
surface to provide mariners with real-time under-clearance to eliminate vessel 
allisions with the bridge superstructure, towers fitted with ladders and platforms for 
maintenance and inspection, changeable message signs, weather monitoring for fog 
zone detection or potential icing, image stabilizing cameras for better visual 
reference, and roadside units for future connected vehicle applications. 

• Energy-Saving Enhancements such as safety lighting at ramps to navigation and 
aerial obstruction lighting could be incorporated using high-intensity LED lamps. 
This change alone can save more than 2.4 million kWh in electricity over the life of 
the bridge. 

 
10 Alternative Delivery Methods, The Right Tools for the Right Projects, TDOT  
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Other construction and maintenance innovations that would also be incorporated include, 
but are not limited to: 

• Miniature Drilled Shaft Inspection Device (Mini-SID) to evaluate the cleanliness of the 
bottom of the drilled shaft; 

• Cross-hole Sonic Logging (CSL) to determine the integrity of the completed shaft 
within the reinforcing steel cage; 

• Thermal Integrity Profile (TIP) testing to evaluate concrete placement quality both 
inside and outside the reinforcing steel cage; and a 

• Structural Health Monitoring (SHM) system to detect seismic events at a 
predetermined level of shaking and cameras that would detect and report vessel 
allisions. These cameras may eliminate the need for inspections in half of the 
events, thereby saving an estimated inspection cost of $100,000 or more for each 
event. This results in a savings of over $1 million over the life of the bridge in 2024 
dollars. 

 Improve the Economic Vitality of the Region 

The Memphis-Arkansas Bridge is a vital crossing over the Mississippi 
River in Memphis and West Memphis, serving as a crucial link for 
residents, workers, and the transportation of goods between 
Tennessee, Arkansas, and Mississippi. The Memphis region contains 
the Memphis International Airport, which is the largest cargo airport in 
the world in terms of tonnage as of 2022. Memphis is one of only five 

cities in the U.S. that is served by five or more Class 1 railroads11, which allows businesses 
in the region to ship by rail to any area of North America.  Because the city sits on the 
Mississippi River, the Port of Memphis and Port of West Memphis are also vital assets to 
the region and a great example of multimodal activity. With these connections through 
Memphis, a truck leaving the city can reach roughly 35% of the population of the United 
States overnight, and 68% in two days.  By reducing congestion and improving travel times, 
the proposed Project could potentially expand businesses’ access to customers, suppliers, 
and workers, thereby increasing their productivity, sales, and ability to create new jobs. The 
proposed Project would also eliminate logistics costs valued at $174,413 per day resulting 
from lost trips due to a bridge closure. This avoided cost will unlock additional revenue and 
job creation among regional shippers and carriers. The proposed Project would enhance 
mobility to meet the current and future demands of growth and employment, ultimately 

 
11 A Class I railroad is considered one of the largest in the network and has an operating revenue of $490 million or 

more, which is adjusted for inflation each year. Class I railroads account for roughly 67 percent of freight rail mileage 
and 94 percent of revenue. The railroads are often used for long-haul shipments with as few stops as possible.  An 
Introduction to Class I Freight Railroads, March 2023. 
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contributing to the economic prosperity of Memphis, West Memphis, and the broader tri-
state area.
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1. INTRODUCTION
The Tennessee Department of Transportation (TDOT), in coordination with the Arkansas Department of 
Transportation (ARDOT), has requested that Kimley-Horn and Associates, Inc. (Consultant) assist in the 
preparation of a Targeted Approach for Crossing the Mississippi River study for Interstate 55 (I-55) / US Highway 
64 (US-64) / State Route (SR 61), in Shelby County, Tennessee.

The purpose of this study is to update the environmental screening, conduct traffic analysis, and develop cost 
estimates for the four design options included in the Southern Gateway Study Cost Benefit Analysis (2014), as 
well as information contained in the Mississippi River Crossing Feasibility and Location Study (2006).

As part of this effort, Kimley-Horn conducted a Benefit-Cost Analysis (BCA) for the project. This BCA evaluates 
four build alternatives and a no-build alternative. The benefit-cost analysis was conducted in accordance with 
the US Department of Transportation (USDOT) “Benefit-Cost Analysis Guidance for Discretionary Grant 
Programs”, January 2023.

Section 2 of this report documents the methodological framework used in the BCA. Section 3 provides an 
overview of the project, including the no-build and build discussions. Specific data elements and assumptions 
pertaining to the long-term benefit estimates are presented in Section 4. Project cost estimates are discussed in 
Section 5. Estimates of the project’s Net Present Value (NPV), its Benefit-Cost ratio (BCR), and other project 
evaluation metrics are reported in Section 6. Section 7 provides the outcomes of the sensitivity analysis. 
Additional data tables are provided in Section 8, which includes annual estimates of benefits and costs.
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2. METHODOLOGY

The Benefit-Cost Analysis (BCA) conducted for this project includes the monetized benefits and costs measured 
using USDOT guidance for the project study area, as well as the quantitative merits of the project. A BCA provides 
estimates of the anticipated benefits that are expected to accrue from a project over a specified period and 
compares them to the anticipated costs of the project. Costs include both the resources required to develop the 
project and the costs of maintaining the new or improved asset over time. Estimated benefits are based on the 
projected impacts of the project on both users and non-users of the facility, valued in monetary terms. 

The BCA provides a useful benchmark to evaluate and compare potential transportation investments.  The project 
specific methodology was developed using the BCA guidance from USDOT and is consistent with the discretionary 
grant program guidelines. In particular, the methodology involves: 

• Establishing existing and future conditions under the build and no-build scenarios;
• Measuring benefits in dollar terms and expressing benefits and costs in a common unit of measurement;
• Using DOT guidance for the valuation of travel time savings, safety benefits and reductions in air

emissions;
• Discounting future benefits and costs with the real discount rates recommended by the DOT; and
• Conducting a sensitivity analysis to assess the impacts of changes in key estimating assumptions.

2.1. Analysis Period 

The BCA analysis was completed for a 42-year analysis period starting in 2023 and covering the 12-year final design 
and construction of the project as well as the recommended 30-year operating period of benefits following 
completion of the project. This analysis period was used to capture the benefits of the project while staying within 
USDOT guidance. The present value of all benefits and costs was calculated using 2021 dollars. 

The analysis uses the following project schedule and construction duration assumptions. Environmental impact 
evaluation, preliminary engineering, and right-of-way phases will be completed between 2023 and 2029. 
Construction is scheduled to commence in 2030 and to be completed in 2034. The project will be open for use 
beginning in 2035. Any temporary net benefits or indirect costs caused by the construction of the project, 
including jobs created by the construction or travel time delays due to construction, were excluded from the 
analysis.  
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3. PROJECT OVERVIEW 
Four design options included in the Southern Gateway Study Cost Benefit Analysis (2014) was analyzed in this 
project: 
 

• Build Alternative 2 (I-40 West Memphis AR to Highway 61 Memphis TN) 
• Build Alternative 4 (I-40 West Memphis AR to I-55/South Parkway Memphis TN) 
• Build Alternative 5A or 5B (Replacement of the existing I-55 bridge) 
• Build Alternative 6 (I-40 West Memphis AR to Highway 51 Memphis TN) 

Details related to future year traffic forecasts and analysis are provided in the Traffic Analysis Memorandum, 
January 2023. A brief description of the four build alternatives is provided below. The preliminary alignment of 
each build alternative is shown in Figure 1 from a regional perspective. Figure 2 shows a more detailed view of 
the alignment and interchange locations of each build alternative.  
 
3.1. Build Alternative 2 
The western terminus is I-40, at a new interchange approximately two miles west of the I-40/College Boulevard 
Interchange in West Memphis, Arkansas. The alignment proceeds generally south for five miles before turning 
southeast to cross the Mississippi River, entering into Tennessee just south of the Frank C. Pidgeon industrial park. 
The corridor continues to the east, terminating at US-61 just north of the Tennessee-Mississippi state line.  
 
3.2. Build Alternative 4 
The western terminus is I-40, at a new interchange approximately two miles west of the I-40/College Boulevard 
Interchange in West Memphis, Arkansas. The alignment proceeds generally south for three miles before turning 
southeast to cross the Mississippi River, entering into Tennessee on President’s Island and proceeding north of 
Harbor Avenue. Past the intersection of Harbor Avenue and Channel Avenue, the corridor crosses over Jack Carley 
Causeway and ties to the existing I-55 / East Parkway interchange. 
 
3.3. Build Alternative 5A or 5B 
For Alternative 5A or 5B, a new bridge will be constructed south of the existing I-55 bridge crossing the Mississippi 
River. The western terminus is the existing I-55 alignment, just east of Bridgeport Road in Arkansas. The alignment 
generally parallels the existing I-55 alignment and existing I-55 Mississippi River Bridge. Crossing into Tennessee, 
the alignment crosses through E.H. Crump Park and ties into existing I-55 just north of the French Fort 
neighborhood and west of the proposed Crump Interchange which is currently under construction. 
 
3.4. Build Alternative 6 
The western terminus is I-40, at a new interchange approximately one-mile east of the existing I-40/I-55 system 
interchange in West Memphis, Arkansas. The alignment proceeds generally north for two miles before turning to 
the northeast for five miles to cross the Mississippi River. After entering into Tennessee, the alignment continues 
in a northeasterly direction for 1.5 miles and then turns to the southeast, terminating at a new interchange with 
US-51. 
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Figure 1: Build Alternatives – Regional Perspective 
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Figure 2: Build Alternatives – Alignment and Interchange Locations 
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4. BENEFITS MEASUREMENT 
This section describes the assumptions used to quantify benefits. 
 
4.1. General Assumptions 

The BCA analysis was completed for a 42-year analysis period starting in 2023 and covering the 12-year NEPA, 
design, and construction of the project as well as the recommended 30-year operating period of benefits 
following completion of the project. The analysis uses the current project schedule and construction duration 
assumptions. This assumes construction will commence in 2030 and be completed in 2034, meaning that the 
project will be open for use beginning in 2035. Any temporary net benefits or indirect costs caused by the 
construction of the project, including jobs created by the construction or travel time delays due to construction, 
are assumed to be minimal and were excluded from the analysis.  

The BCA analysis makes several important assumptions and seeks to avoid overestimation of benefits and 
underestimation of costs. The assumptions include: 

• Input prices are expressed in 2021 Dollars, based on USDOT “Benefit-Cost Analysis Guidance for 
Discretionary Grant Programs”, January 2023; 

• A 7 percent real discount rate is assumed throughout the period of analysis as required by USDOT 
discretionary grant programs applications; and 

• Opening year travel time savings, crash reduction, and travel demand are inputs to the BCA and are 
assumed to be fully realized in the opening year 2035 (no ramp-up). 

Project benefits are calculated in the areas of economic competitiveness, facility and vehicle amenity, 
environmental sustainability, and safety improvements by comparing the build scenarios to the no-build 
scenario.  

 
4.2.  Project Influence Area 

A project influence area is defined to include the area within the regional highway network that potentially has 
significant impacts by the proposed project. For this BCA, the project influence area is the same as the project 
study area used in the traffic analysis, as shown in Figure 1. The project influence area includes the Memphis 
Area Metropolitan Planning Organization (MPO)’s planning area and Crittenden County, Arkansas. Project 
benefits are calculated by travel time savings, crash reduction, and air quality improvements for the project 
influence area by comparing the build scenarios to the no-build scenario. 

 
4.3. Economic Competitiveness  

The project will contribute to enhancing the economic competitiveness through improvements in the mobility of 
people and goods within and across the study area.  In this analysis, three measures of mobility are presented: 
travel-time savings due to reduction of recurring congestion and non-recurring congestion, and out-of-pocket 
transportation cost savings. 

Travel time savings for travelers are dependent on their value of time (VOT) and the reduction of time spent on 
traveling (travel time). Once the project is complete, some car and truck drivers will experience a reduction in 
travel time as a result of less congestion. VOT is then applied to each reduction in travel time to estimate the 
reduction in travel time costs. The assumptions used in the estimation of travel time savings due to recuring and 
non-recurring congestion are summarized in Table 1. 
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Table 1: Assumptions used in the Estimation of Travel Time Savings 

Variable Name Unit Value Source 
Travel Time Cost – Personal Travel (All 
Purposes) $ per Hour $18.80 US DOT, Benefit-Cost Analysis 

Guidance for Discretionary Grant 
Programs, January 2023 Travel Time Cost – Truck Drivers Person/ Auto $32.40 

Average Weekday Auto Occupancy Person/ Auto 1.53 Memphis MPO 2014 Regional 
Household Travel Survey 

Vehicle Hours Traveled (VHT) Hours  Memphis MPO Travel Demand Model 

Annualization Factor Number of 
Weekdays 324 EPA MOVES Air Quality VMT 

Conversion Template 
Real Annual Growth Rate of Value of 
Time % 0% Assumption 

To measure travel time saving benefits due to non-recurring congestion caused by traffic incidents, weather, and 
work zones, delay estimates using year 2019 data from the Regional Integrated Transportation Information 
System (RITIS) were obtained. For the non-recurring congestion calculation, the following freeway segments 
that are shared by all four build alternatives were estimated and compared: 

• I-40/I-55 shared route in Crittenden County from 7th Street to I-40/55 split 
• I-40 from the I-40/55 split in Crittenden County to Riverside Drive in Shelby County  
• I-55 from the I-40/55 split in Crittenden County to Crump Boulevard in Shelby County  

Travel delays from the 2019 RITIS data and traffic counts were used to estimate total delays in VHT. The VHT was 
factored based on the 2019 base year estimates from the regional Travel Demand Model (TDM). Future year 
delays for no-build and build alternatives were estimated using VHT growth forecasts from the TDM. The 
additional assumptions used in the estimation of travel time savings due to non-recurring congestion are 
summarized in Table 2. 

Table 2: Assumptions used in the Estimation of Travel Time Savings (Non-Recurring Congestion) 

Variable Name Unit Value Source 
Truck % on I-40 / I-55 for Segments 
Analyzed % 42% Traffic counts by TDOT, ARDOT and 

Kimley-Horn 
Ratio of Non-recurring Congestion to 
Total Congestion % 39% RITIS 2019 Data 

Out-of-pocket costs are composed of four vehicle operating costs: fuel, oil, tires, maintenance and depreciation. 
Assumptions used in the estimation of vehicle operating costs are summarized in Table 3. 

Table 3: Assumptions used in the Estimation of Vehicle Operating Costs 

Variable Name Unit Value Source 

Light Duty Vehicles $ per Mile $0.46 US DOT, Benefit-Cost Analysis 
Guidance for Discretionary Grant 
Programs, January 2023 Commercial Trucks  $ per Mile $1.01 

Annualization Factor  Number of 
Weekdays 342.4 EPA MOVES Air Quality VMT 

Conversion Template 

Vehicle Miles Traveled (VMT) Miles Varies by 
scenario Memphis MPO Travel Demand Model 

Table 4 presents the estimates of travel time savings afforded by the proposed project in the opening year (2035) 
and over the thirty-year project lifecycle (2035-2064) for the four build alternatives. 
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Table 4: Estimates of Economic Competitiveness Benefits, in 2021 Dollars  

Benefits 
In Project Opening Year (2035) Over Project Lifecycle (2035- 2064) 

In Constant $ Discounted at 7% In Constant $ Discounted at 7% 

Alternative 
2 

Recurring Congestion 
Reduction $39,791,177  $15,431,704  $2,333,572,006  $336,434,313  

Non-Recurring 
Congestion Reduction $19,967,875  $7,743,886  $1,068,537,755  $157,001,277  

Vehicle Operating Cost 
Savings ($17,136,296) ($6,645,751) ($567,307,986) ($94,381,601) 

 Total $42,622,756  $16,529,840  $2,834,801,775  $399,053,989  

Alternative 
4 

Recurring Congestion 
Reduction $20,656,990  $8,011,137  $1,650,637,069  $225,338,297  

Non-Recurring 
Congestion Reduction $34,180,670  $13,255,853  $1,750,291,856  $259,657,108  

Vehicle Operating Cost 
Savings ($25,287,587) ($9,806,962) ($839,644,001) ($139,562,940) 

 Total $29,550,073  $11,460,028  $2,561,284,924  $345,432,464  

Alternative 
5A or 5B 

Recurring Congestion 
Reduction $7,945,453  $3,081,384  $1,531,595,351  $190,152,571  

Non-Recurring 
Congestion Reduction $9,065,958  $3,515,935  $459,790,829  $68,356,954  

Vehicle Operating Cost 
Savings ($2,935,196) ($1,138,320) $438,512,130  $45,651,718  

Total $14,076,214  $5,458,999  $2,429,898,311  $304,161,243  

Alternative 
6 

Recurring Congestion 
Reduction ($1,583,027) ($613,925) $617,246,084  $68,559,148  

Non-Recurring 
Congestion Reduction $8,427,694  $3,268,405  $506,192,996  $72,634,816  

Vehicle Operating Cost 
Savings ($17,982,038) ($6,973,744) ($651,873,622) ($105,567,507) 

Total ($11,137,371) ($4,319,265) $471,565,458  $35,626,457  

 

The first column of Table 4 shows the estimated economic competitiveness benefits in 2035 (the project 
opening year) in constant dollars. The second column shows the estimated opening year benefits in dollars 
discounted at 7% per year to present value. Similarly, the third column of Table 4 shows the cumulative benefits 
from 2035 to 2064 in constant dollars, and the fourth column shows the cumulative benefits discounted at 7% 
per year to present value.   

 
4.4. Environmental Sustainability 
The project could contribute to environmental sustainability in the project influence area through reduced 
demand on the roadway due to the change in capacity and reduced usage of motorized vehicles in particular – 
lower VMT will result in lowered emissions. In the BCA, the benefits from reduced emissions of nitrogen oxides 
(NOX), sulfur Oxide (SOX), fine particulate matter (PM2.5), and CO2 values were considered and monetized. 
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Reductions in emission volumes are derived based upon the reduction in VMT in the project influence area 
estimated from the Travel Demand Model. Emission rates for Shelby County were obtained from Motor Vehicle 
Emission Simulator (MOVES) – a tool provided by the U.S. Environmental Protection Agency (EPA). Per-unit 
emission costs were applied to the emission reduction volumes due to the reduction in VMT caused by the project. 
The assumptions used in the estimation of environmental sustainability benefits are summarized in Table 5. 

Table 5: Assumptions used in the Estimation of Emissions Reduction Benefits 

Variable Name Unit Value Source 

NOx Damage Costs (2033 to 2062) $ per Metric Ton 18,900 US DOT, 
Benefit-Cost 
Analysis 
Guidance for 
Discretionary 
Grant 
Programs, 
January 2023 

SOx Damage Costs (2033 to 2062) $ per Metric Ton 51,300 

PM 2.5 Damage Costs (2033 to 2062) $ per Metric Ton 907,600 

CO2 Damage Costs (2035) $ per Metric Ton 70 

CO2 Damage Costs (2064) $ per Metric Ton 102 

NOx Emission Rate (Auto) Kilograms per Million VMT 0.084 

EPA Motor 
Vehicle 
Emission 
Simulator 
(MOVES) 
model run 

SOx Emission Rate (Auto) Kilograms per Million VMT 0.003 
PM 2.5 Emission Rate (Auto) Kilograms per Million VMT 0.004 
CO2 Emission Rate (Auto) Kilograms per Million VMT 392.007 
NOx Emission Rate (Single-unit Truck) Kilograms per Million VMT 1.443 
SOx Emission Rate (Single-unit Truck) Kilograms per Million VMT 0.004 
PM 2.5 Emission Rate (Single-unit Truck) Kilograms per Million VMT 0.017 
CO2 Emission Rate (Single-unit Truck) Kilograms per Million VMT 1086.720 
NOx Emission Rate (Combination-unit Truck) Kilograms per Million VMT 3.659 
SOx Emission Rate (Combination-unit Truck) Kilograms per Million VMT 0.006 
PM 2.5 Emission Rate (Combination-unit Truck) Kilograms per Million VMT 0.047 
CO2 Emission Rate (Combination-unit Truck) Kilograms per Million VMT 1686.436 

 
Table 6 presents the estimates of emission reductions in the opening year (2035) and over the thirty-year project 
lifecycle (2035-2064) for the four build alternatives. 

Table 6: Estimates of Emission Reduction Benefits, in 2021 Dollars  

Benefits 
In Project Opening Year (2035) Over Project Lifecycle (2035- 2064) 

In Constant $ Discounted at 7% In Constant $ Discounted at 7% 

Alternative 2 Emissions Reduction ($1,670,006) ($647,657) ($62,690,048) ($10,052,252) 

Alternative 4 Emissions Reduction ($2,543,477) ($986,404) ($98,216,681) ($15,625,842) 
Alternative 5A 

or 5B Emissions Reduction ($249,188) ($96,639) $62,233,506  $6,761,291  

Alternative 6 Emissions Reduction ($1,689,386) ($655,173) ($67,447,051) ($10,633,910) 
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4.5. Safety 
The project may contribute to promoting US DOT’s safety long-term outcome by reducing the VMT through a 
change in capacity on the roadway and specific roadway safety improvements to be implemented as part of the 
project.   
 
The approach to estimating the value of safety impacts relies on actual crash data for all existing roadways in the 
project influence area from the TDOT Tennessee Integrated Traffic Analysis Network (TITAN), Mississippi 
Department of Transportation Safety Analysis Management System (SAMS), and ARDOT Crash Analysis Tool 
(ACAT). Tennessee statewide average crash rates in 2019 were used for all proposed new roadways in the project. 
The reduction in crashes were then monetized using estimates of the economic cost of crashes taken from 
USDOT’s Guidance. 
 
The assumptions used in the estimation of safety benefits are summarized in the Table 7. 

Table 7: Assumptions used in the Estimation of Safety Benefits 

Variable Name Unit Value Source 

Vehicle Miles Traveled (VMT) Hours Varies by 
scenario 

Memphis 
MPO Travel 
Demand 
Model 

Cost per Fatality $ $13,046,800 US DOT, 
Benefit-Cost 
Analysis 
Guidance for 
Discretionary 
Grant 
Programs, 
January 2023 

Cost per Injury Crash $ $307,800 

Cost per Property Damage Only 
(PDO) – Per Vehicle 

$ $4,800 

Average # of Cars per PDO Crash # of vehicles 1.91 TDOT TITAN 
Database 

Fatal Crash Rate (Rural Freeway 
Section) 

Per 100 
million VMT 

0.006 

TDOT 2019 
Statewide 
Averages 

Injury Crash Rate (Rural Freeway 
Section) 

Per 100 
million VMT 

0.132 

PDO Crash Rate (Rural Freeway 
Section) 

Per 100 
million VMT 

0.478 

Fatal Crash Rate (Urban Freeway 
Section) 

Per 100 
million VMT 

0.005 

Injury Crash Rate (Urban Freeway 
Section) 

Per 100 
million VMT 

0.266 

PDO Crash Rate (Urban Freeway 
Section) 

Per 100 
million VMT 

0.951 

 

Crash reduction is the primary monetized benefit in the analysis. Table 8 presents estimates of safety benefits in 
the opening year (2035) and over the thirty-year project lifecycle (2035-2064) for the four build alternatives. 
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Table 8: Estimates of Safety Benefits, in 2021 Dollars  

Benefits 
In Project Opening Year (2035) Over Project Lifecycle (2035- 2064) 

In Constant $ Discounted at 7% In Constant $ Discounted at 7% 

Alternative 2 Safety  $17,253,654  $6,691,265  $1,326,830,989  $182,228,587  

Alternative 4 Safety $15,504,304  $6,012,837  $1,318,258,334  $178,287,606  
Alternative 5A 

or 5B Safety ($631,108) ($244,754) $270,913,238  $30,198,517  

Alternative 6 Safety ($4,858,098) ($1,884,054) ($275,375,746) ($39,975,485) 

 
5. ESTIMATED COSTS 
This section describes the estimated capital costs, operating and maintenance costs, and the residual value at the 
end of the 30-year project lifecycle for the four build alternatives. 
 
5.1. Capital Costs 
Cost estimates for each of the build alternatives are summarized in Table 9. The cost estimates were developed 
in 2022 dollars. An annual discount rate of 7% was used to convert the cost estimates to 2021 dollars.   
 

Table 9: Planning Level Cost Estimates 

Item Alternative 2 Alternative 4 Alternative 5A Alternative 5B Alternative 6 

Preliminary Engineering $1,635,000,000 $1,578,000,000 $530,000,000 $752,000,000 $1,415,000,000 

Right-of-Way $45,900,000 $44,300,000 $15,300,000 $21,700,000 $39,900,000 

Utilities $46,400,000 $41,200,000 $4,860,000 $5,290,000 $34,900,000 
Construction Engineering & 
Inspection $11,600,000 $17,400,000 $1,230,000 $1,310,000 $9,090,000 

Construction $139,000,000 $134,000,000 $46,200,000 $65,800,000 $121,000,000 

Total Cost (2022 $) $1,392,100,000 $1,341,100,000 $462,410,000 $657,900,000 $1,210,110,000 

Total Cost (2021 $) $1,635,000,000 $1,578,000,000 $530,000,000 $752,000,000 $1,415,000,000 
 
Right-of-way and preliminary engineering phases were assumed to begin in 2023 with completion in 2029. The 
construction phase is assumed to begin in 2030 and complete in 2034. The project will be open for use beginning 
in 2035. 
 
5.2. Operating and Maintenance Costs 
Routine roadway operating and Maintenance (O&M) cost was estimated based on “Estimating Cost Per Lane Mile 
for Routine Highway Operations and Maintenance”, January 2011 by University of Wisconsin and Wisconsin 
Department of Transportation. Average operating and maintenance cost is $2,035 per lane mile. Zero routine 
roadway O&M cost is assumed for Alternative 5A and 5B (the I-55 bridge replacement alternative).  
 
For bridge structures, O&M cost of $50,000 per year is assumed for the proposed new bridge for all build 
alternatives. For Alternative 2, 4, and 6, the existing I-55 bridge will be maintained with a 1.04 million cost per 
year. In addition, the existing I-55 bridge requires repainting every 30 years with a 50 million repainting cost 
assumed in 2054. For Alternative 5, the existing I-55 bridge will be removed with a one-time 11 million demolition 
cost assumed in 2036. In addition,  
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O&M cost estimates for each of the build alternatives are summarized in Table 10.   

Table 10: Operating and Maintenance Cost Estimates 

Item Alternative 2 Alternative 4 Alternative 5A Alternative 5B Alternative 6 

Miles 14.66 13.01 1.53 1.67 11.01 

Lane Miles 87.96 78.06 9.18 10.02 66.06 

Roadway O&M Cost ($2021) $178,994  $158,848  $0  $0  $134,429  
New Bridge Structure O&M Cost 
($2021) $43,672  $43,672  $43,672  $43,672  $43,672  

Existing I-55 Bridge Structure O&M 
Cost ($2021) $909,832  $909,832  $0  $0  $909,832  

Total O&M Cost per Year ($2021) $1,132,498  $1,112,352  $62,353  $64,062  $1,087,933  
      
One-time Old I-55 Bridge Structure 
Demolition Cost ($2021) $0  $0  $9,526,254  $9,526,254  $0  

Existing I-55 Bridge Structure 
Repainting Cost per 30-years 
($2021) 

$43,710,783  $43,710,783  $0  $0  $43,710,783  

 
5.3. Residual Value 
Bridges and structures have service lives beyond the 30-year analysis period, so the residual capital value was 
calculated for each of the Build alternatives. This residual value is applied as a benefit in the BCA. A 70-year design 
life was assumed for bridge and structures item. All other construction cost and soft cost were assumed as no 
residual value. The residual value was assumed as a benefit at the end of the analysis period in year 2062. Table 
11 shows the estimates in residual values. 

Table 11: Residual Value 

Item Alternative 2 Alternative 4 Alternative 5A Alternative 5B Alternative 6 
Cost items assumed no residual 
value (2022 $) $742,000,000 $754,700,000 $171,120,000 $234,120,000 $663,400,000 

Cost items assumed 70 year 
service life (2022 $) $893,000,000 $823,300,000 $358,880,000 $517,880,000 $751,600,000 

Residual ratio at end of analysis 
(linear depreciation) 57.1% 57.1% 57.1% 57.1% 57.1% 

Residual Value at end of 
analysis (2022 $) $510,285,714  $470,457,143  $205,074,286  $295,931,429  $429,485,714  

Residual Value at end of 
analysis (7% discounted to 
2021 $) 

$476,902,537  $439,679,573  $191,658,211  $276,571,429  $401,388,518  

 
Table 12 presents estimates of project costs and residual value. 
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Table 12: Estimates of Costs and Residual Value, in 2021 Dollars  

Benefits 
In Project Opening Year (2035) Over Project Lifecycle (2035- 2064) 

In Constant $ Discounted at 7% In Constant $ Discounted at 7% 

Alternative 
2 

Total Cost $1,529,169,881  $750,184,914  $1,605,723,114  $760,703,813  
Residual Value (2062)     $476,902,537  $25,997,237  

Alternative 
4 

Total Cost $1,475,878,707  $723,220,625  $1,551,847,706  $733,635,785  
Residual Value (2062)     $439,679,573  $23,968,113  

Alternative 
5A 

Total Cost $504,897,029  $240,969,454  $506,163,515  $244,888,780  
Residual Value (2062)     $191,658,211  $10,447,803  

Alternative 
5B 

Total Cost $712,373,664  $341,538,315  $713,640,150  $345,457,641  
Residual Value (2062)     $276,571,429  $15,076,651  

Alternative 
6 

Total Cost $1,323,517,839  $648,092,332  $1,355,067,892  $653,694,436  
Residual Value (2062)     $401,388,518  $21,880,765  

 
 
6. SUMMARY OF FINDINGS AND BCA OUTCOMES 
Table 13 summarizes the BCA findings. Annual costs and benefits were computed over the lifecycle of the project 
(30 years). Construction is expected to be completed by 2034. Benefits accrue during the operation of the 
proposed project, beginning in 2035. 

Table 13: Overall Results of the Benefit-Cost Analysis, in 2021 Dollars 

Build Alternative Total Benefits Total Costs Net Present 
Value 

Internal 
Rate of 
Return 

Benefit / 
Cost Ratio 

Alternative 
2 

Cumulative Total $4,575,845,253  $1,533,407,213  -  -  - 
Discounted at 7% $597,227,561  $760,703,813  ($163,476,252) 6% 0.79 

Alternative 
4 

Cumulative Total $4,221,006,149  $1,479,531,805  -  -  - 
Discounted at 7% $532,062,341  $733,635,785  ($201,573,444) 5% 0.73 

Alternative 
5A 

Cumulative Total $2,954,703,266  $495,327,103  -  -  - 
Discounted at 7% $351,568,854  $244,888,780  $106,680,074  9% 1.44 

Alternative 
5B 

Cumulative Total $3,039,616,484  $702,803,738  -  -  - 
Discounted at 7% $356,197,701  $345,457,641  $10,740,061  7% 1.03 

Alternative 
6 

Cumulative Total $530,131,178  $1,326,462,774  -  -  - 
Discounted at 7% $6,897,827  $653,694,436  ($646,796,609) -3% 0.01 

 

Considering all monetized benefits and costs, bridge replacement alternative 5A has the highest benefit cost 
ratio of 1.44. The estimated internal rate of return of Build Alternative 5A is nine percent. With a seven percent 
real discount rate, the $3 billion investment would result in $107 million in Net Present Value. Build Alternative 
5A and 5B are bridge replacement alternatives that do not provide an alternative bridge crossing the Mississippi 
River in the region.  
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Among build Alternatives 2, 4, and 6 that provide a third bridge crossing the river, Alternative 2 has the highest 
benefit cost ratio of 0.79. Alternative 4 is the second highest with a 0.73 benefit cost ratio. Alternative 6 has a 
negative internal rate of return. Table 14 summarizes the benefit estimates for each build alternative. 

Table 14: Benefit Estimates by Long-Term Outcome (Discounted at 7%) 

Long-Term 
Outcomes 

Benefit or Impact 
Categories Alternative 2 Alternative 4 Alternative 

5A 
Alternative 

5B Alternative 6 

Safety Accident 
reduction $182,228,587  $178,287,606  $30,198,517  $30,198,517  ($39,975,485) 

Economic 
Competitiveness 

Travel time 
savings (Recurring 

Congestion) 
$336,434,313  $225,338,297  $190,152,571  $190,152,571  $68,559,148  

Travel time 
savings (Non-

recurring 
Congestion) 

$157,001,277  $259,657,108  $68,356,954  $68,356,954  $72,634,816  

Vehicle operating 
cost savings ($94,381,601) ($139,562,940) $45,651,718  $45,651,718  ($105,567,507) 

Environmental 
Sustainability 

Emissions 
reductions ($10,052,252) ($15,625,842) $6,761,291  $6,761,291  ($10,633,910) 

Residual Value  $25,997,237  $23,968,113  $10,447,803  $15,076,651  $21,880,765  
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7. BCA SENSITIVITY ANALYSIS 
The BCA outcomes presented in the previous sections rely on assumptions and long-term projections; both of 
which are subject to uncertainty. The primary purpose of the sensitivity analysis is to help identify the variables 
and model parameters whose variations have the greatest impact on the BCA outcomes: the “critical variables.” 
The sensitivity analysis can also be used to: 
 

• Evaluate the impact of changes in individual critical variables – how much the final results would vary with 
reasonable departures from the “preferred” or most likely value for the variable; and 

• Assess the robustness of the BCA and evaluate whether the conclusions reached under the “preferred” 
set of input values are significantly altered by reasonable departures from those values. 

 
The outcomes of the quantitative analysis for the project build alternatives using a seven percent discount rate 
are summarized in the table below. Table 15 provides the percentage changes in project NPV associated with 
variations in variables or parameters (listed in row), as indicated in the column headers. 

Table 15: Summary of Quantitative Assessment of Sensitivity  

Alternatives 
Value of Time Value of Statistical Life Capital Cost Estimate 

- 25%  + 25%  - 25%  + 25%  - 25%  + 25%  

Alt 
2 

New NPV  ($286,835,149) ($40,117,354) ($209,033,398) ($117,919,105) $24,069,977  ($351,022,480) 

NPV +/- % -75% 75% -28% 28% 115% -115% 

New B/C  0.62 0.95 0.73 0.84 1.04 0.63 

Alt 
4 

New NPV  ($322,822,295) ($80,324,593) ($246,145,345) ($157,001,542) ($20,768,288) ($382,378,600) 

NPV +/- % -60% 60% -22% 22% 90% -90% 

New B/C  0.56 0.89 0.66 0.79 0.96 0.58 

Alt 
5A 

New NPV  $42,052,693  $171,307,455  $99,130,445  $114,229,703  $166,922,437  $46,437,710  

NPV +/- % -61% 61% -7% 7% 56% -56% 

New B/C  1.17 1.7 1.4 1.47 1.9 1.15 

Alt 
5B 

New NPV  ($53,887,321) $75,367,442  $3,190,431  $18,289,690  $96,124,639  ($74,644,518) 
NPV +/- % -602% 602% -70% 70% 795% -795% 

New B/C  0.84 1.22 1.01 1.05 1.37 0.83 

Alt 
6 

New NPV  ($682,095,100) ($611,498,118) ($636,802,737) ($656,790,480) ($484,773,526) ($808,819,692) 

NPV +/- % -5% 5% 2% -2% 25% -25% 

New B/C  -0.04 0.06 0.03 0 0.01 0.01 
 
The above sensitivity results show that the rankings of build alternatives are economically robust even with fairly 
significant variances to the model assumptions.  
 
8. AGGREGATE ANNUAL BENEFITS AND COSTS 
Table 16 through 20 show all benefits associated with the three long-term outcome criteria (Economic 
Completeness, Environmental Sustainability, and Safety) in annual form for each project alternative respectively.  
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Table 16: Annual Summary of Benefits and Cost with Net Benefits – Build Alternative 2 
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Table 17: Annual Summary of Benefits and Cost with Net Benefits – Build Alternative 4 
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Table 18: Annual Summary of Benefits and Cost with Net Benefits – Build Alternative 5A 
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Table 19: Annual Summary of Benefits and Cost with Net Benefits – Build Alternative 5B 
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Table 20: Annual Summary of Benefits and Cost with Net Benefits – Build Alternative 6 
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