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ÌɴʻʦɿǿˋǸʻɆɿɴ 

The Mid-South region is one of the countryõs most important logistics hubs. Its strategic location near 
the center of the country, between the transportation hubs and population centers of the East Coast 
and West Coast, and halfway between the Gulf and Midwest, leads the Mid-South to be ideally located 
for a wide range of freight and economic activities. Over time, this geographical advantage has led to 
substantial investments in freight infrastructure, giving the region exceptional connectivity to national 
and global markets.  

This region is home to Memphis International Airport, now the largest air cargo airport in the world in 
terms of tonnage (as of 2022). Memphis is also one of only four U.S. cities served by five or more Class 1 
railroads, allowing businesses to ship by rail directly to any destination in North America. The Port of 
Memphis and Port of West Memphis are also important logistics assets, providing access to the most 
important inland waterway system in the country, the Mississippi River. And finally, the Mid-South 
region counts with a highway system that links these logistic assets, and provides connectivity 
throughout the U.S., with I-55 running from Chicago to the Gulf, I-69 connecting to population centers 
in Canada, I-40 running coast-to-coast, and I-22 connecting to the rest of the Southeast. A truck leaving 
Memphis can easily reach 35 percent of the U.S. population overnight and 68 percent in just two days. 
Business Facilities magazine ranked Memphis as being the top ranked logistics hub in the U.S. and 
globally, in their 17th Annual Rankings Report, for its ability to òmove anything anywhere in the world 
efficiently.ó1 

All this leads freight and logistics sectors to be critical for the economic prosperity of the region, 
perhaps more so than anywhere else in the country. The Memphis metro area has been estimated to 
have the highest share of logistics workers in the U.S., with 16.6 percent of the metro areaõs workforce 
being employed in the wholesale trade or transportation sectors.2 This creates a deep talent pool in a 
part of the economy that is growing and offers well-paying jobs. Beyond the direct employment and 
revenues generated, the freight and logistic sectors also play a vital role in enabling producers to reach 
consumers. The quality of the logistic services available allow businesses in the Mid-South region to 
reach larger and more remote national and global markets. This, combined with the affordability of the 
region and availability of space, makes the Mid-South region an ideal location for industrial and 
manufacturing growth, as evidenced by recent developments, such as Fordõs Blue Oval City project.  

CONTEXT 
To fully take advantage of these strengths and opportunities, and shore up weaknesses, the Memphis 
Urban Area Metropolitan Planning Organization (Memphis MPO), in partnership with the Tennessee 
Department of Transportation (TDOT), developed the Mid-South Region Freight Flows & Industry Analysis to 

 
1  https://wreg.com/news/memphis-ranked-1-in-logistics-a-big-draw-for-potential-new-

business/#:~:text=MEMPHIS%2C%20Tenn.,and%20boom%20in%20online%20shopping.  
2  https://www.supplychaindive.com/news/logistics-hub-memphis-fedex/563674/  

https://wreg.com/news/memphis-ranked-1-in-logistics-a-big-draw-for-potential-new-business/#:~:text=MEMPHIS%2C%20Tenn.,and%20boom%20in%20online%20shopping
https://wreg.com/news/memphis-ranked-1-in-logistics-a-big-draw-for-potential-new-business/#:~:text=MEMPHIS%2C%20Tenn.,and%20boom%20in%20online%20shopping
https://www.supplychaindive.com/news/logistics-hub-memphis-fedex/563674/
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present recommendations for facilitating the growth of freight and logistics industries in the region, 
focusing on trucking, railroad, air cargo, waterways, pipeline, and warehousing.  

Numerous freight plans and studies have been conducted covering different aspects of logistics and freight 
in the Mid-South region. The 2017 Greater Memphis Area Freight Plan, developed by the Memphis MPO, 
represents the most comprehensive overview of freight transportation in the region, although its findings 
and recommendations are now 5 years old. Nonetheless, this Plan served as a valuable resource for 
describing the characteristics of the freight transportation system and some of its prevailing challenges and 
needs. Three state freight plans cover the Mid-South region: the Arkansas State Freight Plan (2017), the 
Mississippi State Freight Plan (amended 2017), and the Tennessee Statewide Multimodal Freight Plan 
(amended in 2021). While these freight plans complement the analysis provided in the Greater Memphis 
Area Freight Plan by providing a broader view of the economic geography of the region and the pipeline of 
freight projects, key components are also out of date, requiring other sources to be consulted. Several of 
these statewide plans are in the process of being updated.  

The Memphis MPO is currently completing their Regional Transportation Plan (RTP), Moving Together 
2050, which will integrate the recommendations of the Mid-South Region Freight Flows & Industry Analysis 
project with a broader assessment of needs across all transportation modes.  

REPORT ORGANIZATION  
This report is organized as follows: 

ñ Issues and Trends ð This section identifies, describes, and prioritizes the main issues and trends 
faced by freight sectors in the Mid-South, assessing their likely impact on the region. This section 
builds on existing plans and studies, updating findings where necessary through desk research, 
stakeholder interviews, and new analyzes conducted as part of Moving Together 2050.   

ñ Freight Flows and Forecasts ð This section describes commodity flows in the Mid-South, by mode 
and geography, using a regional Transearch database. This section also provides freight forecasts 
that were developed by Transearch using the latest econometric models that account for the 
impacts of the COVID-19 pandemic.  

ñ Economic Cluster Analysis ð This section describes where logistics businesses are located in the 
Mid-South and identifies the roadway infrastructure that is critical to their operations. The results 
of this analysis help the prioritization of corridors and projects so that investments can be made 
that benefit the logistics sector. 

ñ Recommendations ð This section provides the recommendations of this study for how to support 
and expand the logistics sector in the Mid-South, based on the findings of previous sections that 
describe where freight is flowing, the main issues faced, and how the sector is expected to evolve in 
the coming decades. Recommendations include both specific investments and strategies, as well as 
general improvements to freight planning and policy.  
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1 Ìʮʮˋȇʮ ǁɴǿ řʦȇɴǿʮ 

This section identifies the main issues and trends faced by freight sectors in the Mid-South and assesses 
their likely impact on the region. One of the functions of this section is to synthesize the findings of 
previous studies and plans, and update them where necessary based on desk research and interviews of 
key freight stakeholders.  

Each trend or issue included in this section is described through synthesizing findings from previous 
studies and plans (e.g., relevant state freight plans, MPO freight plan, modal master plans, research 
studies, etc.), conducting desk research, and interviewing key stakeholders. Basic descriptions of the 
freight infrastructure, including maps, are not included in this section as they are covered by the on-
going RTP effort, Moving Together 2050. At the end of each section, a table is included that summarizes 
the impact on the Mid-South and prioritizes them into high, medium, and low.  

This section is organized as follows:  

ñ Section 1.1 covers several trends and issues that are likely to affect all freight modes, including: e-
commerce, the COVID-19 pandemic, and distributed manufacturing.  

ñ Section 1.2 covers trends and issues in trucking, including: congestion bottlenecks, safety, 
pavements and structures, parking, electrification, emerging technologies, and driver shortage. 

ñ Section 1.3 covers trends and issues in freight rail, including network bottlenecks, precision 
scheduled railroading, intermodal network restructuring, rail technology, bridges and structures, 
at-grade crossings, and economic development.  

ñ Section 1.4 covers trends and issues in water transportation, including multimodal access, 
condition of facilities and assets, industrial land development, container-on-barge growth 
opportunities (empty and loaded), and industry growth opportunities.  

ñ Section 1.5 covers trends and issues in air cargo, including cargo trends, parcel industry 
developments, and accessibility.  

ñ Section 1.6 covers trends and issues in warehousing and distribution, including recent growth, 
diversification, and use of automation and multi-story technologies.  

ñ Section 1.7 covers trends and issues in pipelines.  

ñ Section 1.8 lists the trends and issues that were determined to high or medium priority. 

1.1 MULTIMODAL TRENDS AND  ISSUES 

This section describes broader economic, logistic, or technological trends that have an impact across 
multiple freight sectors.  
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1.1.1 E-Commerce  

PLAYERS AND SECTOR STRUCTURE 

The U.S. Census Bureau defines and tracks e-commerce as the goods and services sold online whether over 
open networks such as the Internet, or over proprietary networks running systems such as Electronic Data 
Interchange (EDI), excluding agriculture, mining, construction, agents, brokers, and electronic markets in 
wholesale trade.3 E-commerce shipments consist of online orders accepted for manufactured products from 
customers, including shipments to other domestic establishments of the same company for further 
manufacture, assembly, or fabrication. Payment for these goods and services does not have to take place 
online. E-commerce is therefore defined by the nature of the transaction, not the nature of the 
transportation means employed. The actual delivery of goods may be accomplished by trucking between 
two companies, direct delivery to homes or businesses, or pickups by customers at retail locations (known 
as òbuy online pickup in storeó) or lockers or other non-home locations.  

Major businesses have utilized the EDI to buy and sell their goods and services for decades, and because 
the U.S. Census Bureauõs e-commerce sales data include EDI sales, these sales are reported as e-
commerce sales. A significant proportion of wholesale trade sales are conducted using EDI, which leads 
these types of transactions to represent the largest component of e-commerce. Direct-to-consumer 
sales of manufactured goods have emerged more recently as a substantial share of e-commerce activity. 
According to the e-commerce platform development firm BigCommerce4, the primary business models 
in e-commerce include the following: 

ñ Business-to-Business (B2B) transactions where businesses sell goods or services to other businesses. 

ñ Business-to-Consumer (B2C) transactions where businesses sell goods or services to consumers. 

ñ Consumer-to-Consumer (C2C) transactions where consumers sell goods or services to other 
consumers (for example, on eBay).  

ñ Consumer-to-Business (C2B) transactions where consumers sell goods or services to businesses. 

ñ Government-to-Business (G2B) transactions where governments sell goods or services to businesses 
(for example, business license renewals). 

ñ Government-to-Citizen (G2C) transactions where governments sell goods or services to citizens 
(e.g., driverõs license renewals). 

The most common types of e-commerce, and the ones with the greatest transportation system impacts, are 
B2B, B2C, and C2C. Major B2C companies include Amazon, Walmart, Target, and Home Depot; Amazon is also 
a leading B2B company, accounting for approximately 40 percent of the U.S. e-commerce market. Examples 
of C2C companies (some of which also handle B2C transactions) include eBay and Etsy. Some e-commerce 
companies operate retail stores; these are known as òbricks and clicksó players and include Walmart, Target, 
Home Depot, etc. Others do not operate retail stores; these are known as òpure playersó and include 
Amazon, eBay, Etsy, etc. However, there has been some crossover with Amazon acquiring stores through its 
purchase of the Whole Foods grocery chain several years ago. 

 
3  https://www.census.gov/programs-surveys/e-stats/about.html  
4  See https//www.bigcommerce.com/articles/ecommerce/#types-of-ecommerce.  

https://www.census.gov/programs-surveys/e-stats/about.html
https://wsponlinenam-my.sharepoint.com/personal/mary_connelly_wsp_com/Documents/Project_Work/Mid-South_Regional%20Freight%20Flows/https/www.bigcommerce.com/articles/ecommerce/#types-of-ecommerce
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In some cases, B2C is a mechanism to facilitate traditional multi-level sales (with a company selling to a 
retailer or one or more òmiddlemenó before reaching the customer); but an important value of B2C is 
its ability to support òDirect to Consumeró (DTC or D2C) sales without intermediary parties. 

B2C supply chains typically involve the receipt of goods from factories (domestic or international), 
storage and handling at one or more national/regional/local warehouses or distribution centers, and 
delivery to the customer. C2C supply chains tend to be direct moves between sellers and buyers using 
self-pickup/delivery or purchased transportation services. The final move to the customer is known as 
òlast-mileó delivery, and are generally accomplished using: 

ñ U.S. Postal Service 

ñ FedEx or United Parcel Service (UPS) 

ñ òDelivery Service Partnersó (networks of regional affiliates, essentially franchisees) 

ñ Traditional trucking companies (for larger/heavier items) 

ñ In-house or dedicated contract fleets, such as those used by Amazon  

The principal front of competition is the B2C market, pitting traditional storefront retailers against 
e-commerce merchants in pursuit of consumer spending. This segment is also forcing major changes in 
transportation patterns, replacing large consolidated truck deliveries to stores with small, dispersed 
deliveries to residences, eliminating some consumer shopping trips, and altering the origins of 
shipments. These changes, discussed further below, have significant impacts on the Mid-South region.  

RAPID GROWTH  

E-commerce has been growing rapidly for two decades; however, the COVID-19 pandemic rapidly 
accelerated this growth, particularly B2C. From 2002 to 2018, e-commerce sales grew at 7.1 percent per 
year for wholesale, 11.0 percent per year for manufacturing, and 16.6 percent per year for retail. The 
growth was especially dramatic for retailñ in 2002, e-commerce retail sales were less than $45 million, 
and by 2018 they had grown more than ten-fold to $520 million.5  

Technological advances supported online sales growth by allowing consumers greater access to 
product information, quick and easy price comparisons, and faster, cheaper, personalized delivery 
options. Moreover, as same-day delivery and free shipping on returns became more commonplace, the 
traditional value of brick-and-mortar stores diminished further, and many brick-and-mortar stores 
began accommodating the pickup of orders placed online, along with in-store e-commerce returns.  

The start of the COVID-19 pandemic led to a dramatic increase in e-commerce from 11.8 percent in first 
quarter 2020 to 16.1 percent in the second quarter (as can be seen in Figure 1-1). In subsequent 
quarters, the seasonally adjusted share of e-commerce has decreased slightly, and even stabilized at 
around 13 percent of retail sales. This stabilization suggests that the pandemic had mostly a transitory 
effect on e-commerce sales, with the share of retail returning to levels only slightly higher than 
predicted by pre-pandemic forecasts. It is too early to assess with confidence the effect of the pandemic 
on the long-term prospects of the e-commerce sector. It is possible that the share of e-commerce will 

 
5  Source: US Census Bureau, https://www.census.gov/data/tables/2018/econ/e-stats/2018-e-stats.html  

https://www.census.gov/data/tables/2018/econ/e-stats/2018-e-stats.html
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continue to increase at pre-pandemic rates until market absorption is maximized. Some analysts expect 
e-commerce growth to continue strongly, accelerated by changes in customer attitudes precipitated by 
the pandemic, reaching half of all retail sales in the near future.6 However these projections seem 
overly optimistic given data from the past year.  

Figure 1-1: Estimated Quarterly U .S. Retail E -commerce Sales as a Percent of Total Quarterly Retail 
Sales, Q1 2012 ֽ  Q4 2021 

 
Source: U.S. Bureau of the Census, Quarterly Retail E-Commerce Sales. 4th Quarter 2021. 
https://www.census.gov/retail/mrts/www/data/pdf/ec_current.pdf   

TRANSPORTATION LAND USE IMPACTS 

The key transportation impacts have been: 

ñ Significant increases in truck trip gener ation . The new truck trip generation consists of three 
parts: inputs to primary warehouse/distribution facilities; moves between primary and secondary 
warehouse/distribution facilities; and direct-to-customer deliveries to residential addresses, 
largely by parcel delivery companies. The rise in e-commerce and D2C retail is having significant 
repercussions for product distribution and delivery, with shipments increasingly going directly to 
individual residences, rather than brick-and-mortar storefronts, on smaller trucks. This will have 
the effect of increasing the size of the truck fleet and mileage traveled for retail. Other factors 
increasing trip generation include returns of wrong-sized or otherwise unwanted merchandise 
purchased electronically; failed delivery attempts requiring multiple trips; and replacement of 
damaged, lost, or stolen items.  

ñ Increasing presence of delivery trucks on local streets and in residential areas. As previously 
noted, the primary last-mile delivery services are USPS, UPS, FedEx, and Amazonõs delivery service 
and partners. With more delivery vehicles on residential urban and suburban streets, there are 
increased safety risks from constrained geometries and road use conflicts, increased curb 
use/management pressures, and more quality of life (congestion, emissions, noise, etc.) effects. 

ñ Pressures for rapid and reliable order fulfillment place a premium on transportation 
reliability . Amazon continues to dramatically impact consumer expectations regarding product 
delivery standards, particularly given their introduction of Prime and 2-day/1-day delivery. A 2020 

 
6  https://www.mckinsey.com/industries/retail/our -insights/solving-the-paradox-of-growth-and-profitability -in-e-commerce  

https://www.census.gov/retail/mrts/www/data/pdf/ec_current.pdf
https://www.mckinsey.com/industries/retail/our-insights/solving-the-paradox-of-growth-and-profitability-in-e-commerce
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survey found that 67percent of consumers now expect same-day or next-day delivery.7 Given 
Amazonõs significant market presence, other retailers have had little choice but to follow suit, 
offering a combination of free and/or faster delivery. This òAmazon effectó is leading traditional 
retailers to pursue omnichannel supply chain strategies to increase customer loyalty.8 In 2018 the 
retailer Target closed its e-commerce fulfillment center it had opened in Memphis in 2015, in favor 
of fulfilling shipments from their stores.9 This produces a significant number of new participants in 
the distribution network, as well as new vehicles on the road. As described in section 1.5.1, this 
stands to benefit the Mid-South region as the home of the FedEx World Hub.  

ñ Crowd-sourced services are increasingly attractive for last-mile deliveries . Similar to ride-
hailing services, this involves technology-enabled companies dispatching individual contractors 
who use their own personal vehicles for deliveries. As of now, this method is often used for meal 
and grocery delivery, as well as medical supplies, but a handful of successful startups, include Deliv, 
Instacart, and UberRush, have moved into other areas of retail. Additionally, Amazon has its own 
crowd-sourced delivery service called Amazon Flex. While such systems allow for fast, localized 
delivery with limited overhead to the company, there are costs to the overall transportation system 
(including increases to freight vehicle trips and miles of travel, freight-related congestion, 
unregulated vehicles, lack of training and certification, and reduced coordination of delivery 
services) in addition to the gig-based labor costs. 

ñ Alternative last -mile modes are being piloted. Cargo bikes are being used to make deliveries in 
denser cities with bike infrastructure, although they are unlikely to be viable in the Mid-South 
region. Another possibility that has received considerable attention is drone delivery. Multiple 
groups are in various testing stages, including smaller companies like Workhorse and Matternet, as 
well as larger corporations like Google and Wal-Mart. Additionally, Amazon has patented mobile 
drone delivery hubs that could travel along railroads, seaways, and roads, and FedEx is testing 
delivery robots in downtown Memphis.10  

E-commerce is expected to have the following effects on land use: 

ñ Substantial demand for additional warehouse space to serve e-commerce. The D2C market 
translates into fewer goods inventories in retail stores and greater volumes of goods on warehouse 
racks for delivery. CBRE Research estimates that for every $1 billion increase in e-commerce sales, 
an estimated 1.25 million square feet of warehouse space is needed to keep up with demand. 
Prologis estimates that E-commerce requires three times the amount of warehouse space as 
traditional retail channels. There is growing interest in repurposing suburban shopping malls, 
urban parking lots, and other space which has become underutilized during the COVID-19 
pandemic for warehouse/distribution operations. 

 
7  USDOT, 2022. Supply Chain Assessment of the Transportation Industrial Base: Freight and Logistics. 

https://www.transportation.gov/supplychains  
8  Cavallo, A. 2018. More Amazon Effects: Online Competition and Pricing Behaviors, National Bureau of Economic Research, Working Paper 

25138, https://www .nber.org/papers/w25138  
9 https://www.delimarketnews.com/distribution/target-closes-914000-square-foot-facility-memphis-tennessee/lillie-apostolos/wed-

02072018-1124/5515  
10  https://www.commercialappeal.com/story/money/industries/logistics/2022/04/18/fedex-robots-automation-workforce-impact-

memphis/7083912001/ 

https://www.transportation.gov/supplychains
https://www.nber.org/papers/w25138
https://www.delimarketnews.com/distribution/target-closes-914000-square-foot-facility-memphis-tennessee/lillie-apostolos/wed-02072018-1124/5515
https://www.delimarketnews.com/distribution/target-closes-914000-square-foot-facility-memphis-tennessee/lillie-apostolos/wed-02072018-1124/5515
https://www.commercialappeal.com/story/money/industries/logistics/2022/04/18/fedex-robots-automation-workforce-impact-memphis/7083912001/
https://www.commercialappeal.com/story/money/industries/logistics/2022/04/18/fedex-robots-automation-workforce-impact-memphis/7083912001/
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ñ Trend towards smaller closer-to-market distribution facilities . There is a notable shift away 
from the practice of using a small number of enormous facilities located at a considerable distance 
from the urban areas they serve, toward using more numerous, smaller industrial spaces located 
closer to the end consumer. This allows for faster transit time and higher service reliability, which 
allows companies to compete with Amazon.  

Table 1-1 provides a summary of this section.  

Table 1-1: Assessment   ֽE-Commerce  

Trend or Issue: E-commerce 

Type: Opportunity and Potential Threat 

Regional Impacts: - Large economic opportunity for the Mid-South region, as FedEx continues to play an important 
role in e-commerce logistics. 

- Significant transportation and land use impacts related to local e-commerce deliveries. 
- Emphasis on delivery speed will lead to distribution growth close to population centers, which 

might drive some distribution activity away from national hubs such as the Mid-South region 
(see Section 1.6.2).  

Magnitude of Regional 
Impact:  

High ð FedEx plays a critical role in the Mid-South region economy and the continued growth in 
e-commerce will elevate FedEx and also change supply chains and distribution for other 
businesses in the region. Potential loss of e-commerce distribution and fulfillment activity to 
major population centers is likely to be more than offset by increasing importance of logistics and 
parcel integrators, which are critical to the Mid-South economy.  

 

1.1.2 COVID -19 Pandemic  

The COVID-19 pandemic exposed many vulnerabilities in existing supply chains. Low inventory 
logistics strategies, dependence on China for manufacturing, international trade wars, and inadequate 
safety protocols created risks in supply chains which the pandemic laid bare. The supply chain and 
logistics sectors were unprepared for the unprecedented shifts in consumer demand toward essential 
household goods and labor shortages in many sectors, including in food production. Despite the initial 
difficulties, suppliers and manufacturers have pivoted and e-commerce channels have been bolstered.  

In the medium term, supply chain resilience strategies include understanding and activating 
alternative sources of supply. Companies are also requiring greater inbound material visibility from 
logistics providers, preparing for plant closures, and focusing on production scheduling agility. They 
are also evaluating alternative outbound logistic options and securing capacity as they conduct global 
scenario planning. As shown in Figure 1-2, these and other strategies were popular in a survey of 
businesses conducted during the pandemic.  
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Figure 1-2: Responses to survey question : How does your organization plan to increase agility in its 
supply chain?  

 
Source: Interos, 2020, COVID Resilience Report: The Impact of COVID-19 on Supply Chains and How 
Businesses are Preparing for the Next Shock 

The COVID-19 pandemic has exposed U.S. reliance on manufacturing capacity in China. With 60 percent 
of our world manufacturing capacity in China, supply chain managers have accepted the importance of 
diversifying manufacturing capacity and bringing some production closer to the point of consumption. 
Suppliers are exploring alternative capacity in Mexico, Vietnam, and India, among other places. In 
addition, increased automation and small batch production are making onshoring more economically 
feasible. 

Trucking volumes nationally are still down compared to 2019. The American Trucking Association 
(ATA) compiles an index of truck tonnage (where 100 equals year 2015 levels), and ATA found the 
February 2022 index was 1.8 percent lower than March 2020, and 4.2 percent lower from the all-time 
high of August 2019.11 A shown in Figure 1-3, a sharp decline was observed in April of 2020, followed by 
a recovery that has yet to reach the pre-pandemic peak. This is likely caused by supply issues related to 
the driver shortage and other operational constraints. Research by the American Trucking Research 
Institute suggests these declines were associated almost entirely with reductions in long-haul (over 
1000 miles). Before the pandemic, 32.7 percent of driver trips were over 1000 miles, compared to 22.7 
percent during the pandemic. In contrast, 7.8 percent of driver trips were local and less than 100 miles 
before the pandemic, compared to 18.2 percent during the pandemic. This shift in trucking distance is 
consistent with the increased utilization of e-commerce, which depends heavily on trucking for 
regional distribution and last-mile delivery.  

 
11  See https://www. trucking.org/news-insights/ata-truck-tonnage-index-unchanged-february  

https://www.trucking.org/news-insights/ata-truck-tonnage-index-unchanged-february
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Figure 1-3: American  Trucking Association Truck Tonnage Index through February  2022  

 
Source: American Trucking Association https://www.trucking.org/news-insights/ata-truck-tonnage-
index-unchanged-february  

With respect to rail, 2019 was not a strong year, primarily because of declining volumes in coal (due to 
lower domestic and export demand) and grain (due to lower export demand). COVID-19 decreased rail 
volumes further. Rail volumes began to recover in the third quarter of 2020, and by today many 
railroad markets have returned to pre-pandemic levels. Rail intermodal is hitting all-time highs, with 
strong international trade and consumer spending. The excellent rail connectivity in the Mid-South 
region allowed Nike to weather the supply chain crunch by running a dedicated train from Los Angeles 
to Memphis, termed the òsole train.ó12 

Freight stakeholders in the Mid-South region reported a wide range of impacts, which often varied by 
freight mode. As can be seen from Figure 1-4, some of the top impacts noted were increased business 
activity, likely from the supply chain crunch in the recovery of the pandemic, and health concerns of 
warehouse workers and drivers. Freight stakeholders also noted a preference for the suspension of 
hours of service requirements. The air cargo sector reported that freight volumes increased with more 
frequency than other modes. Few of the freight stakeholders reported issues with delays, layoffs, or 
significant financial loss, likely because freight activity remained high and transportation prices 
soared.  

 
12 https://www.supplychaindive.com/news/nike-sole-train-distribution-centers-robots/617604/ 

https://www.trucking.org/news-insights/ata-truck-tonnage-index-unchanged-february
https://www.trucking.org/news-insights/ata-truck-tonnage-index-unchanged-february
https://www.supplychaindive.com/news/nike-sole-train-distribution-centers-robots/617604/
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Figu re 1-4: Survey Results of COVID-19 Impact by Mode  

 
Source: Memphis MPO, 2020, Freight Stakeholder Survey.  

POST COVID -19 ECONOMY 

The pandemic accelerated pre-existing trends in several areas. While the dependence on e-commerce 
during the pandemic will recede to some degree, it is anticipated that e-commerce will retain a 
significant portion of the market share gains. Retail outlets were already forced to be nimble, offering a 
combination of in-person and online service. The pandemic has shuttered many retail locations, and 
retailing dependent on brick-and-mortar stores will be even more precarious in the future. In addition, 
businesses have witnessed the success of telecommuting, and many anticipate reducing their office 
requirements going forward. This will reduce commuting and change the style of office products 
required. 

Manufacturers are likely to increase their reliance on regional production. The COVID-19 pandemic 
combined with other factors, such as higher fuel costs and a premium on speed and reliability, to 
incentivize production to take place closer to end-markets, possibly through re-shoring or near-
shoring. Visibility into supply chains has become crucial, and producers may reach back several tiers to 
manage risks. There will be an increased focus on tracking and performance. In fact, Nike implemented 
a òmulti-node networkó within the U.S. to deal with increasing supply chain disruption and e-
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commerce orders. This is likely to move activity away from the companyõs centralized distribution 
facilities in Memphis.13  

In the long run, re-shoring or near-shoring is likely to decrease business for carriers involved in 
overseas trade. Container linesñmany with pre-existing strains on their balance sheetsñmay be in the 
most precarious position. Class I railroads are relatively strong due to the positive effect of recent 
operating policies (discussed in Section 1.3). Turnover of companies in the trucking industry will 
continue in the near term but should not be a lasting issue. There may be more regulation for priority 
national supply chains due to security concerns.  

On the positive side, public understanding of the importance of supply chains and appreciation for 
freight has risen dramatically. The term òsupply chainó itself has entered the common vernacular. This 
could lead to an improved climate for freight-friendly policies and freight-centric investment, and 
reinforce the value placed on resiliency and modal redundancy. It is also possible that attitudes bred by 
social distancing may linger, improving the acceptance of automation, for example, or favoring 
carriage with less face-to-face interaction, such as carload rail and drop-and-hook trucking, or even 
supporting reduced train crew sizes. 

Table 1-2 provides a summary of this section. 

Table 1-2: Assessment   ֽCOVID-19 Pandemic  

Trend or Issue: COVID-19 Pandemic 

Type: Threat and Opportunity 

Regional Impacts: - Pandemic-related deaths, business closures, and restrictions were a threat to the Mid-South 
region; however, conditions have largely returned to normal.  

- Freight activity remained high through the pandemic; however, operational constraints, 
such as availability of workers/drivers and assets, is currently constraining the sector.  

- Re-shoring and near-shoring can have a mixed impact on the Mid-South region. Some 
businesses might choose to relocate or start significant operations in the region, like Fordõs 
Blue Oval City project, while other businesses currently located in the region might 
decentralize their operations closer to customers, like Nike has. In balance, the exceptional 
logistic facilities, low costs, and availability of property and land is likely to attract new 
businesses seeking to diversify their supply chains. This will lead to a diversification of 
businesses and economy activity in Memphis, reducing exposure to specific sectors or 
employers.  

- Increase of e-commerce will benefit FedEx and UPS. 
- Increased awareness of supply chain and freight issues in the broader population could favor 

freight-centric investments or policies.  

Magnitude of Regional 
Impact:  

Medium - The Mid-South region does not appear to have been impacted more negatively than 
other comparable regions in the U.S., and logistic operations have largely returned to normal. 
Acceleration of e-commerce trends has been positive, however it has not turned out to be as 
large, sesonally adjusted, as expected during the pandemic.  

 

 
13 https://www.supplychaindive.com/news/nike-sole-train-distribution-centers-robots/617604/  

https://www.supplychaindive.com/news/nike-sole-train-distribution-centers-robots/617604/
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1.1.3 Distributed  Manufacturing  

3D printing technology is advancing rapidly. 3D printing is a type of additive manufacturing where 
products are formed by layering materials, as opposed to subtractive (cutting away) or formative 
(molding) manufacturing techniques. 3D production machinery are loosely referred to as òprintersó 
although printers are just one of a half dozen different types. Similarly, while the raw materials may be 
referred to as òinks,ó the actual materials include plastics, metals, and even food in various forms. 
Fused Deposition Modeling of plastics is the most common and probably best-known production 
method, and uses melted filaments extruded through a nozzle. 3D printers are operated from software 
containing the design specifications. The size of the additive manufacturing industry was $15.4 billion 
worldwide in 2020, growing 21 percent over 2019 and forecast to grow at a compound annual rate of 
21.8 percent through 2027.14  

An important consideration in understanding the potential impacts of additive manufacturing/3D 
printing is that it is not primarily about stand-alone machinery for fabricating entire products. Rather, 
it is a flexible and sometimes superior technique for improving production of components within 
existing manufacturing processes, reducing costs, and making manufacturing more competitive. 
Because of its benefits, many manufactured elements may be printed, including intermediate products, 
original and replacement parts, and sub-assemblies. 

Additive manufacturing/3D printing are likely to have the following impacts: 

ñ Decentralization of some manufacturing processes and reduced transportation of products . 
Distributed manufacturing refers to the potential for efficient production of components and goods 
near the points of demand, leading to many small factories situated in and serving many local 
markets. This contrasts with the long-standing imperative for factories to achieve economies of 
scale through mass production, and to locate large plants in limited numbers where the availability 
of raw materials, affordable skilled labor, vendors, or other factors of production make the 
achievement most efficient. Additive manufacturing/3D printing technologies do not offer similar 
economies of scale. Therefore, this type of manufacturing is likely to be decentralized and closer to 
where the products are being used, which reduces the need for freight transportation of products. 
Logistic hubs such as Memphis would see lower freight volumes and manufacturing activity if 
additive manufacturing becomes widespread. However, this is unlikely to materialize at scale in the 
short or medium term, and reductions in volumes and business are likely to be offset by other 
sectors and industries.  

ñ Increased transportation of print ing inks. There could be growing demand for the 
transportation of inks to feed 3D printing. Many of these inks are heavy (e.g., metals, ceramics, 
concrete) and might be suitable for bulk transport as demand grows, although the need for some 
sort of protective packaging seems likely in many cases. One possibility is the development of local 
depots that break down bulks into consumable bundles for regional delivery, in addition to direct 
deliveries in volume to factories and emergency overnight deliveries from air hubs like Memphis in 
the event of shortages. The sources of inks are not well defined because thus far they are specialty 

 
14  https://www.businesswire.com/news/home/20210916005909/en/15.4-Billion-Worldwide-Additive-Manufacturing-Material-Industry-to-

2027---Latest-Advancements-and-Innovations---ResearchAndMarkets.com  

https://www.businesswire.com/news/home/20210916005909/en/15.4-Billion-Worldwide-Additive-Manufacturing-Material-Industry-to-2027---Latest-Advancements-and-Innovations---ResearchAndMarkets.com
https://www.businesswire.com/news/home/20210916005909/en/15.4-Billion-Worldwide-Additive-Manufacturing-Material-Industry-to-2027---Latest-Advancements-and-Innovations---ResearchAndMarkets.com
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items. Presumably the industries that produce plastics, metals, ceramics, and other inputs will be 
able to serve the new and growing demand, although it remains to be seen from which plants and 
from which states these would be produced. One type of input is plastic resins, which are by-
products of petroleum refining. The largest U.S. source region for plastic resins is the Gulf Coast. 
These resins could be used locally and/or exported. Movement of inks up the Mississippi to 
Memphis and beyond could give these regions a competitive advantage in this type of 
manufacturing, but only to serve local markets.  

ñ Changes in supply chains and facility siting: The length and complexity of supply chains for 
product deliveries may be generally reduced, meaning more goods can be delivered with lower per-
unit transportation impacts. 3D processes will enable and facilitate systems of òdistributed 
manufacturing,ó leading to many small factories situated in and serving many local markets. Parts 
warehouses could be supplemented at least in part by printing sites, and factory location decisions 
may become less dependent on the labor costs for components. Regions like the Southeast United 
States, which are home to automotive manufacturing networks, are attractive options for additive 
manufacturing and component assembly operations. More parts could be made to order or finished 
on-site instead of being imported, thereby decreasing the need for warehousing space to store 
imported parts.  

ñ Modal shifts: Supply flows by water are not likely to be heavily impacted in the near term, as ink 
stocks are imported (generally from China), and the imports are currently lower cost than domestic 
stocks. In the longer term, seaports could face losses of international trade if more materials and 
products are made domestically, or air cargo could be reduced if high-value goods are made locally, 
although in both cases other business opportunities could offset any losses. For example, inks could 
grow as import or export commodities by water, and air will remain vitally important as a fail-safe 
system for supply chain breakdowns and disruptions. 

Rail will be viable for containerized transport of inks if 3D printing operations reach an industrial 
scale or export becomes economically viable. Otherwise, transport will be most effective by truck. 
Local trucking will be increasingly important to link distributed manufacturing locations with 
users. Trucks will be important for delivery of inks and finished products, especially where volumes 
are small, or producers are regional, or for intermodal drayage. 

Table 1-3 provides a summary of this section. 

Table 1-3: Assessment   ֽDistributive and Additive Manufacturing  

Trend or Issue: Distributive Manufacturing  

Type: Threat 

Regional Impacts: - Decrease advantages of centralized manufacturing or centralized distribution, 
reducing benefits of lower cost/centralized metropilitan areas such as Memphis.  

Magnitude of Regional Impact:  Low ð Technology has not proven to have wide commercial applications beyond new 
niche uses. Even if it does decrease freight transportation needs for certain products, 
these decreases are likely to be offset by other business.  
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1.2 TRUCKING TRENDS AND ISSUES  

1.2.1 Congestion  

IMPACT ON SUPPLY CHAINS  

The movement of freight through the roadway system is one of the main sources of unreliability in 
modern supply chains. While businesses are using a wide array of technologies and processes to make 
each stage of supply chains more efficient and predictable, the transportation of freight between these 
stages, particularly by truck, is susceptible to significant unreliability and inefficiencies. Production, 
warehousing, and retailing are becoming ever more optimized and automated while roadway 
congestion is not improving. Roadway congestion, and the unreliability it creates, represents a 
constraint for businesses seeking to improve their operations and achieve additional supply chain 
efficiencies. At an aggregate level, this congestion can stifle a regionõs competitiveness and hurt its 
long-term prosperity.  

Roadway congestion makes it hard for trucking companies to set and meet delivery schedules.15 Missing 
a delivery appointment can lead to production disruptions, stock-outs at retail establishments, and 
delays that cascade throughout the supply chain. Most businesses that receive freight place a high 
value on timely deliveries, leading trucking companies do their best to be on time. This often involves 
building slack in their delivery plans, which translates into lost productivity as trucks wait for their 
delivery appointment near the destination. Even if shipments arrive on time, roadway congestion 
generates costs to supply chains from the schedule buffer and redundancy required to prevent 
disruptions. The 2020 Freight Stakeholder Survey conducted by the Memphis MPO found that the 
biggest impact from congestion involved delayed arrivals or departures (see Figure 1-5), which agrees 
with findings elsewhere in the nation.16 

 
15  Guerrero, S. E., Hirschman, I., Bryan, J., Noland, R., Hsieh, S., Schrank, D., and Guo, S. 2019. NCHRP Research Report 925: Estimating the 

Value of Truck Travel Time Reliability, Transportation Research Board, National Academies of Science, Engineering and Medicine. 
16  Memphis MPO, 2020. Freight Stakeholder Survey, November 2020.  



 Mid -South Freight Flows & Industry Analysis  

1-14 

Figure 1-5: Responses to freight stakeholder survey : Most significant costs of congestion to business  

 
Source: Memphis MPO 2020 Freight Stakeholder Survey 

The trend toward leaner supply chains that minimize inventories and put a premium on efficiencies 
increases the need for reliability in deliveries. Especially for higher-value commodities, businesses are 
seeking to reduce stationary inventories, because they represent a cost of doing business and therefore 
require timely deliveries to avoid disruptions to their operations. The emphasis on customer 
satisfaction in e-commerce and on-demand deliveries is another trend that increases the importance of 
roadway reliability. Speed and reliability are competitive advantages for businesses in this space. These 
and other trends are likely to increase the need for efficiency and reliability in roadway transportation 
in the coming decades, which will be ever more challenging to achieve given the expected increases in 
traffic volumes, including trucks.  

BOTTLENECKS 

Congestion ranked as the top efficiency barrier for Memphis businesses in the 2020 Freight Stakeholder 
Survey.17 The frequency and intensity of òpeak period congestionó ranked the highest among 14 
efficiency barriers typically invoked by the business community, higher than, for example, emission 
regulations and parking. The second highest ranked efficiency barrier was òcongestion due to 
incidents,ó highlighting the importance of reliability to trucking operations and the value of clearing 
incidents quickly. òCongestion due to presence of freightó also ranked highly among the other barriers. 

 
17 Memphis MPO, 2020. Freight Stakeholder Survey, November 2020. 
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The Freight Stakeholder Survey ranked òRoadway Bottlenecksó as the second most important topic for 
future emphasis. All this highlights the importance of addressing congestion bottlenecks in the region.  

The 2017 Greater Memphis Regional Freight Plan used previous studies and stakeholder interviews to 
identify the following bottlenecks in the region: 

ñ Interstate 40 and Interstate 55 junctions in West Memphis  

ñ Interstate 55 at Crump Road Interchange  

ñ Interstate 240 at State Route 385 

ñ Interstate 240 between I-55 and Airways Boulevard 

ñ Interstate 40 at Interstate 240 East 

ñ Lamar Avenue (US 78) at Winchester Road  

ñ Lamar Avenue (US 78) at Shelby Drive 

ñ Lamar Avenue (US 78) at Holmes Road  

ñ State Route 385 (Bill Morris Parkway) at Kirby Parkway 

ñ Goodman Road (MS 302) east of Airways Road 

ñ Goodman Road (MS 302) at Hacks Cross Road  

ñ Winchester Road at Perkins Road 

ñ Byhalia Road between Winchester Road and Poplar Avenue  

The recently published Mississippi Statewide Freight Plan identified I-55 between Pleasant Hill Rd and 
Church Rd as an important truck bottleneck.18  

Several projects are underway, or have been completed recently, that would address some of the 
bottlenecks listed above, including at Lamar Avenue, and the I-55 interchange with Crump Road. 
However, roadway construction work zones are known to cause challenges for trucks, as capacity is 
typically reduced. Various systems have been implemented throughout the country to provide 
information to drivers about current and future work zone activities so that they can take different 
routes or build slack in their schedules. Examples include the I-35 Connected Work Zone project in 
Texas and the High-Risk Commercial Vehicle Notification Project in Georgia.  

A more recent study of congestion in the region, conducted as part of the 2020 Congestion Management 
Plan (CMP), identifies the roads that are currently congested (see Figure 1-6). All of the bottlenecks 
identified by the 2017 Greater Memphis Regional Freight Plan also show up as Congested CMP Network 
Segments in the CMP. While the Congested Network factors all traffic, not just trucking, it provides a 
valuable indication of where congestion accumulates on the roadway network.  

 
18 Mississippi DOT, 2022. 

https://mdot.ms.gov/documents/Planning/Plan/MS%20Freight%20Plan/MS%20Statewide%20Freight%20Plan%202022.pdf  

https://mdot.ms.gov/documents/Planning/Plan/MS%20Freight%20Plan/MS%20Statewide%20Freight%20Plan%202022.pdf
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Figure 1-6: Congested Segments on the CMP Network (2020)  

 
Source: Memphis Congestion Management Process: 2020 Update 

The freight-specific congestion metric most frequently used in planning is the Truck Travel Time 
Reliability (TTTR) metric. This metric is calculated following a specific procedure outlined by the 
Federal Highway Administration, where the highest ratio of the 95th percentile travel time to median 
travel time is reported across five time periods during the week. This metric is only intended to be used 
for interstate highways. Figure 1-7 shows the interstate segments that have a TTTR higher than 1.5, 
which indicates that in one of the five time periods travel times on occasion (one out of 20 occurrences) 
are 50 percent higher than median travel times. The highways highlighted by this map include much of 
the ò240 loopó, formed by I-69, I-40 and I-240; I-55 between Southaven and Hernando19; I-40 between I-
240 and Appling Rd; I-40 between the Hernando DeSoto Bridge (I-40) and I-69; and I-55 between the 
Memphis-Arkansas Bridge (I-55) and Crump Blvd interchange (project underway at this location). The 
CMP calculated the TTTR with travel time data from 2018, before I-269 was completed. Some of the 

 
19  This location is also showing up as one of the top bottlenecks in an ongoing study by the Mississippi DOT. First draft of report should be 

published by May 2022. 
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unreliability and congestion described above are likely to have been addressed by the completion of 
this important bypass corridor. The TTTR was calculated more recently in the for RTP update: Moving 
Together 2050, however for the year 2020 when traffic conditions were most atypical due to the COVID-
19 pandemic. 

Figure 1-7: CMP Network Segments with a Truck Travel Time Reliability (TTTR) of 1.5 or above , 2018 

 
Source: Memphis Congestion Management Process: 2020 Update 

The 2021 West Memphis Metropolitan Transportation Plan (Chapter 6 Performance Measures)20 
calculated the TTTR, finding that the only interstate highway segment above the threshold of 1.5 is the 
segment of I-55 west of the Memphis-Arkansas Bridge. In an interview, the West Memphis MPO 
indicated that there are currently significant backups and congestion on Highway 70 at the I-40 
interchange.21 The MPO also indicated that the grade crossing on Highway 77 (N. Missouri Street) next 
to the I-55 interchange causes significant delays throughout the day, making it more challenging to 
access the interstate, and backing up onto local traffic. The extension of South Loop Drive to South 
Airport Road is currently underway (right-of-way acquisition), which will improve the accessibility to 

 
20  West Memphis 2050 Metropolitan Transportation Plan https://www.westmemphisar.gov/475/Public-Documents  
21  Interview with City of West Memphis, 03/2022 

https://www.westmemphisar.gov/475/Public-Documents
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the Port of West Memphis and facilitate economic development opportunities. Traffic studies in this 
region are typically conducted by the Arkansas Department of Transportation.  

The I-40/I-81 Multimodal Corridor Study22 identified several segments in the Mid-South region as 
congested: 

ñ I-40 from SR 204 (Covington Pk.) to Sycamore View Rd 

ñ I-40 from US 45 Bypass to US 45 (SR 5, N. Highland Ave.)  

ñ I-40 from Exit 1B (US-51/SR-4/Danny Thomas Blvd.) to Exit 2 (Chelsea Ave. and Smith Ave.) 

ñ I-40 at Canada Rd. 

ñ I-40 from Exit 2 (Chelsea Ave and Smith Ave.) to Exit 5 (North Hollywood St.) 

The American Transportation Research Institute found that one of the top 100 bottlenecks in the 
country is located in the Mid-South region.23 The interchange of I-55 and I-40 was ranked as the top 
42nd bottleneck in the nation. The peak speed at this location was found to be 49.8 mph in 2021, which 
was 11.7 percent lower than the speed in 2020, and also 11.7 percent lower than the speed in 2019, 
indicating that traffic operations have degraded through the pandemic. It is unclear whether ATRI 
controlled for the closure of the Hernando DeSoto Bridge in their analysis. If they did not, this could 
have resulted in the I-55 and I-40 interchange ranking higher in terms of delay than it would have 
during previous years.  

INTERMODAL C ONNECTORS 

The roadway system plays a vital function providing access to rail, water, and air freight infrastructure. 
Last-mile connections to this infrastructure play an important role in the efficiency of the multimodal 
freight system. A study was conducted in 2020 that evaluated the traffic operations and safety of freight 
intermodal connectors in Tennessee.24 This study concluded that the Tennessee Department of 
Transportation (TDOT) should conduct an operational analysis to determine how to improve the level 
of service at intersections along the several corridors surrounding the Memphis International Airport 
(corridors and intersections are summarized in Section 1.5.2). In fact, only the corridors and 
intersections providing access to the airport were recommended for further study to evaluate level of 
service among all intermodal connectors in Tennessee analyzed.  

Rail terminals also require efficient connectors to the roadway system. Fortunately, no major capacity 
deficiencies were found for the connectors that provide access to rail terminals in the region. The TDOT 
freight intermodal connector study evaluated several of these connectors, and found that òthe rail 
connectors have the highest operational performance,ó and did not recommend that additional 
improvements were needed. However, it is possible that trucks are currently using other routes not 
studied in this effort. The Lamar Avenue widening project currently underway is likely to improve 
access to the BNSF intermodal terminal and Memphis International Airport. Additionally, ongoing work 

 
22  TNDOT, I-40/81 Multimodal Corridor Study, Existing and Future Conditions, Technical Memorandum, July 2020. 

https://www.tn.gov/content/dam/tn/tdot/long -range-planning/studies/i-40-81-study/I -40-81-ExistingFutureConditionsReport.pdf  
23  https://truckingresearch.org/2022/02/09/atri-releases-annual-list-of-top-100-truck-bottlenecks-5/   
24  Chimba, D. (2020) Evaluating Freight Intermodal Connectors (FICs) in Tennessee, Submitted to Tennessee Department of Transportation 

(TDOT). RES 2016-35.  

https://www.tn.gov/content/dam/tn/tdot/long-range-planning/studies/i-40-81-study/I-40-81-ExistingFutureConditionsReport.pdf
https://truckingresearch.org/2022/02/09/atri-releases-annual-list-of-top-100-truck-bottlenecks-5/
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on the Plough Blvd. Interchange project and the I-240 and Airways Blvd interchange are anticipated to 
improve access to the airport and FedEx hub.  

SOLUTIONS 

The solution that most effectively resolves truck bottlenecks depends on the causes of the bottleneck. 
In most cases, an engineering analysis is required to identify the capacity, geometric, or operational 
causes of the bottleneck, and to identify cost-effective solutions. The FHWA provides general guidance 
on addressing bottlenecks, including cost-effective ways of increasing capacity, ramp metering, 
improved signal operations, and Intelligent Transportation Systems (ITS), among others. The 2020 
Memphis MPO CMP also described a wide range of strategies to mitigate the severity and frequency of 
congestion; however, they focused on general purpose traffic. This study did consider some freight-
related strategies, including traveler information systems, traffic signal coordination, left-turn lane 
restrictions, truck-only lanes, and increases in truck parking capacity, among others.  

Other mitigation options are available for reducing the impacts of congestion on freight. Table 1-4 
includes a summary of these options provided in the recently published National Cooperative Highway 
Research Program (NCHRP) Research Report 854 on identifying and addressing truck bottlenecks.  

Table 1-4: Potential Mitigation Strategies for Truck Bottlenecks  

Cause of Congestion Mitigation Options  

Recurring Congestion - Add capacity 
- Reversible/convertible two-way left-turn lanes 

- ITS solutions: ramp metering, real-time traveler info (e.g., sharing peak demand data), 
appointment systems, load-matching, etc. 

- Travel demand management solutions: truck tolling, off-peak-hour delivery options, etc. 

- Truck mode shift to rail, water, or air modes 
- Variable speed limits during shoulder periods of recurring congestion 

- Managed travel lanes to allow for shoulder running 
- Automated platooning of trucks and/or autos 

Traffic Incidents  - Real-time traveler info via mobile devices and CMS 
- Advanced closure notifications 

- Queue detection and warnings before known bottlenecks, especially where site distance is 
limited 

- Install CCTV at high-incident locations to allow for faster response time 

- Traffic control, such as alternative routing information and alternative timing plans for 
signalized intersections 

- Crash investigation sites and refuge areas 

- Gate/border crossing technology improvements, such as appointment systems, radio 
frequency identification (RFID) readers, congestion-based toll, preregistered toll options, etc. 

- Truck tipping warning signs 

Work Zones - Advanced closure notification 
- Coordinated traffic control and real-time traveler information 
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Cause of Congestion Mitigation Options  

Weather  - Deparment of Transportation coordination with National Oceanic and Atmospheric 
Administration to provide real-time traveler information 

- Ice detection, warnings, and anti-icing on bridges and roads 

- Winter maintenance programs (snowplowing, avalanche control, and deicing) 
- Runaway truck ramps 

Poor Signal Timing - Signal synchronization 
- Signal prioritization for trucks 

- Right-/left -turn lane additions 
- Appropriate truck turning radii 

- Improve site distance (remove obstructions, improve lighting, etc.) 

- Improve geometry at signalized intersections, including continuous flow intersections, 
diverging diamond interchange, etc. 

Non-recurring  ð Special 
Event Traffic 

- Outreach and coordination with trucking industry 
- Signage where appropriate 

- Real-time traveler information 
- Managed travel lanes to allow for shoulder running 

- Adaptive traffic control 
- Peak-hour signal timing 

Geometric ð Up And Down 
Grades, Super Elevations 

- Truck climbing lane 

- Truck deceleration lane 
- Runaway truck ramp 

- Leveling or changing slopes 
- Tunnels 

Geometric ð Horizontal 
Curves 

- Reconstruct to standard 
- Increase signage and lighting 

- Queue detection and driver warnings 

- Truck bypass 

Geometric ð Lane Drops - Extend length of lane  

- Construct auxiliary or passing lane 

Geometric ð Short On-or 
Off-Ramps 

- Extend length of ramp 

- Add deceleration or acceleration lane 
- Construct auxiliary lane 

- Consider use of shoulder to extend ramp 

Geometric ð 
Merge/Diverge 
Congestion 

- Add auxiliary lane 
- Interchange consolidation via collector-distributor system 

- Restriping merge/diverge areas to provide additional lanes 
- Ramp metering 

- Syncing arterial signals to moderate flow of traffic merging onto and exiting the mainline 
- Separate truck/auto traffic 

Geometric ð Narrow 
Bridges 

- Widen travel lanes on bridges 

- Widen shoulders on bridges 

Geometric ð Tunnels - Reconstruct to add necessary height and/or adequate travel lane widths and shoulder widths 



 Mid -South Freight Flows & Industry Analysis  

1-21 

Cause of Congestion Mitigation Options  

Geometric ð Narrow 
Travel Lanes 

- Restripe to widen travel lanes 

- Consider use of shoulder or widening 

Process Delays ð 
Gate/Weigh Station 
Processing 

- Gate/border crossing technology improvements, appointment systems, RFID readers, 
congestion-based tolls, preregistered toll options, etc. 

- Weigh stations: consider weigh-in-motion devices to improve enforcement, reduce 
processing delays, and prevent queue spillover onto mainline travel lanes 

- Increased gate or booth staffing 

Process Delays ð Parking 
Shortage And Access 
Management 

- Increase number of truck parking spaces 
- Utilize òsmart parking strategiesó that provide information on location and timing of 

available truck parking spaces 
- Allow for reservations to be made for truck parking spaces 

- Optimize driveway location and design for truck access 
- Design frontage roads for freight facility access 

Process Delays ð Permit 
Acquisition  

- Increase processing time for permit acquisition 

- Allow for broader application of current permit categories 
- Reduce number of trip types for which a permit is required 

- Automate permit acquisition process 

Source: Ahanotu, D. 2017. Guide for Identifying, Classifying, Evaluating, and Mitigating Truck Freight Bottlenecks, NCHRP Research 
Report 854. 

Table 1-5 provides a summary of this section. 

Table 1-5: Assessment  - Truck Congestion and Bottlenecks  

Trend or Issue: Truck congestion and bottlenecks  

Type: Weakness 

Regional Impacts: Increase transportation costs and introduction of unreliability in supply chains. Increased 
emissions of criteria pollutants and greenhouse gasses.  

Magnitude of Regional 
Impact:  

Medium - The Mid-South region has congestion levels comparable to other metropolitan areas of similar 
size; however, it faces acute bottlenecks in specific locations that should be addressed, particularly 
involving bridge crossings, rail at-grade crossings, and some last-mile intermodal connectors. However, 
the region continues to make strong forward-looking investments in roadway infrastructure that benefit 
freight, including construction of the I-269 corridor, widening of Lamar Avenue, and extension of South 
Loop Drive, I-55 Interchange with Crump Boulevard, to name a few.  

 

1.2.2 Safety  

The analysis of truck crashes from 2016 to 2020 provides insights regarding the specific roadway 
locations that may be more hazardous to freight and goods movements. Crash data made available by 
the MPO shows that the highest volume of truck-involved crashes occur along interstates and high-
volume state routes, notably I-40, I-55, and US 78, where the highest truck volumes are observed (see 
Figure 1-8). Data was made available for Shelby County and portions of Fayette, DeSoto (Mississippi), 
and Marshall (Mississippi) Counties as bound by the MPO planning area.  
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Figure 1-8: Regional Truck -Involved  Crashes by Severity (2016 -2020)  

 
Source: WSP Analysis of Crash Data 

The tables included in this section provide an overview of crash characteristics for truck-involved 
crashes, with a detailed breakdown by severity, manner of collision, and lighting conditions. Due to 
gaps in reporting, some tables do not sum to the same number of total crashes.  

From 2016 to 2020, nearly 12,000 crashes occurred in the region involving trucks. Of those, 80 percent 
(9,374) did not result in an injury. Approximately 1 percent of truck-involved crashes resulted in a 
fatality, translating into 93 fatal crashes over the 5 years of data available. Annual crashes generally 
range from 2,300 to 2,500, as can be seen in Table 1-6, with a slight decline of 6 percent observed from 
2019 to 2020, potentially a result of volume declines during COVID-19 pandemic. Figure 1-9 shows the 
distribution of truck-involved crashes by severity. 
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Table 1-6: Annual Crashes by Severity (2016 -2020 ) 

Severity 

2016 2017 2018 2019 2020 Total 

# % # % # % # % # % # % 

Fatal 22 1% 14  1% 18 1% 18 1% 21 1% 93 1% 

Serious Injury 44 2% 28 1% 35 2% 39 2% 41 2% 187 2% 

Injury 455 18% 466 20% 356 16% 371 16% 425 19% 2,073 18% 

Property Damage 1,998 79% 1,838 78% 1,886 82% 1,931 82% 1,721 78% 9,374 80% 

Total 2,519 100% 2,346 100% 2,295 100% 2,359 100% 2,208 100% 11,727 100% 

Source: WSP Analysis of crash data 
Note: Injury crashes defined as KABCO classifications B and C.  

Figure 1-9: Crashes by Severity (2016 -2020)  

 
Source: WSP Analysis of Crash Data 

MANNER OF COLLISION  

The majority of truck-involved crashes can be classified as either angle crashes (39 percent), or 
sideswipes (22 percent). Table 1-7 shows how these and other crash types vary by county and Figure 
1-10 visualizes this data. When looking at crash data by county, it becomes apparent that regional 
patterns are driven largely by patterns observed in Shelby County, with Shelby County comprising 90 
percent of total regional crashes (10,553). Crashes occurring in DeSoto County (Mississippi) and 
Marshall County (Mississippi) are dominated by rear ends (28 percent each) and sideswipes (33 percent 
and 25 percent, respectively). Single vehicle crashes are particularly prevalent as you leave the urban 
core and make up 28 percent of total crashes in Fayette County (Tennessee).  

93 
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Table 1-7: Crashes by County by Type (2016 -2020)  

Manner of Collision 

DeSoto (MS) Fayette (TN) Marshall (MS) Shelby (TN) Total 

# % # % # % # % # % 

Angle 126 13% 16 13% 15 19% 4,429 42% 4,586 39% 

Head On 6 1% 1 1% 0 0% 81 1% 88 1% 

Rear End 264 28% 32 25% 22 28% 2024 19% 2,342 20% 

Run off Road 66 7% 0 0% 11 14% 0 0% 77 1% 

Sideswipe 314 33% 39 31% 20 25% 2,206 21% 2,579 22% 

Not Collision with Motor Vehicle in Transport 4 0% 35 28% 3 4% 1,175 11% 1,217 10% 

Other 163 17% 4 3% 9 11% 638 6% 814 7% 

Total 943 100% 127 100% 80 100% 10,553 100% 11,703 100% 

Source: WSP Analysis of crash data 

Figure 1-10: Crashes by County by Type (2016 -2020)  

 
Source: WSP Analysis of crash data 
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Table 1-8 shows how the manner of collision affects the severity of crashes. Angle crashes represent 32 
percent of fatal and 42 percent of serious injury crashes. Rear ends represent 30 percent of truck-
involved crashes that are fatal, and 32 percent of serious injury truck-involved crashes. Sideswipe 
crashes, while they represent 22 percent of total crashes, mostly tend to result in property damage only 
(87 percent). 

Table 1-8: Crashes by Severity by Type (2016 -2020)  

Manner of Collision 

Fatal Serious Injury Injury  Property Damage Total 

# % # % # % # % # % 

Angle 30 32% 79 42% 898 43% 3,579 38% 4,586 39% 

Head-On 7 8% 7 4% 37 2% 37 0% 88 1% 

Rear End 28 30% 60 32% 546 26% 1,708 18% 2,342 20% 

Sideswipe 6 6% 12 6% 323 16% 2,238 24% 2,579 22% 

Run off Road 3 3% 3 2% 18 1% 53 1% 77 1% 

Not Collision with Motor Vehicle In 
Transport 

18 19% 19 10% 141 7% 1,039 11% 1,217 10% 

Other 1 1% 7 4% 110 5% 720 8% 838 7% 

Total 93 100% 187 100% 2,073 100% 9,374 100% 11,727 100% 

Source: WSP Analysis of crash data 

LIGHTING CONDITIONS/TIME OF DAY  

The vast majority of truck-involved crashes (73 percent) occur during daylight, as can be seem in 
Figure 1-11 and Table 1-9. However, only a slight majority (58 percent) of fatal crashes occur in daylight 
conditions. Over a third (35 percent) of fatal truck-involved crashes occur in dark conditions, though 
the majority of these are in areas where lighting is present. Of the 280 crashes resulting in a fatality or 
serious injury, 88 of them (31 percent) occurred in dark conditions, with 168 (60 percent) occurring in 
daylight.  

Table 1-9: Crashes by Severity by Lighting Condition (2016-2020)  

Lighting Conditions  

Fatal Serious Injury Injury  PDO Total 

# % # % # % # % # % 

Dark - Not Lighted 7 8% 15 8% 81 4% 252 3% 355 3% 

Dark - Lighted 24 26% 41 22% 355 17% 1,349 14% 1,769 15% 

Dark - Unknown 1 1% 0 0% 0 0% 17 0% 18 0% 

Dawn/Dusk 1 1% 6 3% 81 4% 347 4% 435 4% 

Daylight 54 58% 114 61% 1,460 70% 6,957 74% 8,585 73% 

Unknown 6 6% 11 6% 96 5% 452 5% 565 5% 

Total 93 100% 187 100% 2,073 100% 9,374 100% 11,727 100% 

Source: WSP Analysis of crash data 
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Figure 1-11: Crashes by Lighting Condition (2016 -2020)  

 
Source: WSP Analysis of crash data 

The 2017 Greater Memphis Region Freight Plan25 identifies several strategies to help reduce the 
incidents of crashes and mitigate the impact to traffic when crashes occur.26 These strategies include: 

ñ Continuation and expansion of the Tennessee Traffic Incident Management (TIM) 

ñ Expansion of the Tennessee HELP and Mississippi Incident Management Program 

ñ Implementation of the respective State Highway Safety Performance Plan (HSPP) 

ñ Strategic Highway Safety Improvement Program (HSIP) 

ñ Implementation of the High Risk Rural Road Safety Program (HRRR) 

ñ Implementation of the TDOT Work Zone Safety and Mobility Program 

ñ Continuation of the respective stateõs highway-railroad grade crossing safety program 

ñ Development and maintenance of transportation safety performance measures for the region 
through the state and MPO 

A 2015 analysis of commercial vehicle crashes conducted by the Arkansas DOT found that Interstate-40 
approaching the Memphis and the Tennessee border had some of the highest crash rates per mile in all 
of the state. 27It is recommended that this corridor be re-examined with 5 years of more recent data, to 
assess whether these high crash rates have persisted, and to identify the manner and conditions most 
prevalent in truck-involved crashes.  

 
25  https://memphismpo.org/sites/default/files/documents/plans/multi -modals/freight/greater-memphis-regional-frieght-plan.pdf  
26  Greater Memphis Regional Freight Plan, 2017, https://memphismpo.org/sites/default/files/documents/plans/mul ti -

modals/freight/greater-memphis-regional-frieght-plan.pdf.  
27 Arkansas State Freight Plan 
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Ultimately, a safety engineering analysis following the Highway Safety Manual28 is required for 
corridors identified as having high frequency of crashes to ascertain whether these corridors are 
generating a higher frequency of crashes than expected for similar facilities. If they are, mitigation 
strategies should be implemented.  

RAILROAD INCIDENTS  

Data on railroad crossing incidents for years 2016 to 2020 was provided by the MPO. Fifty-four incidents 
at railroad crossings occurred during this period (mapped in Figure 1-12), with half of them occurring 
at crossings where a warning device was not identified in the data (27). Of the other incidents, three 
occurred at crossings with crossbucks, seven occurred at four quad (or full barrier) gates, and 17 
occurred when the warning device was a flashing light. An additional discussion of safety at rail at-
grade crossings is provided in Section 1.3.6 of this report.  

Figure 1-12: Railroad At -Grade Crossing Incidents  

  
Source: WSP Analysis of data provided by Memphis MPO 

Table 1-10 provides a summary of this section. 

 
28  American Association of State Highway and Transportation Officials, Highway Safety Manual (HSM) 



 Mid -South Freight Flows & Industry Analysis  

1-28 

Table 1-10: Assessment   ֽTruck Roadway Safety  

Trend or Issue: Truck Roadway Safety  

Type: Weakness  

Regional Impacts: - Crashes result in loss of human life, injuries, and destruction of property. 
- Crashes on primary freight routes increase travel times for commuters and goods. 

Impacts to goods movement affect revenue of freight generating and freight moving 
industries.  

- Lack of safe truck parking requires additional analysis of where additional capacity is 
needed. Lack of safe trucking parking results in unsafe parking on interstate ramps, 
shoulders, and other locations.  

Magnitude of Regional Impact:  High ð The Mid-South region has some of the highest frequency of truck-involved 
crashes, partially because truck volumes are high. The Tennessee Freight Plan29 found 
that Shelby County had the most crashes of any county in the state. Mid-South region is 
also a hot-spot for cargo theft in North America.  

 

1.2.3 Pavement s and Structures  

Trucks have disproportionately high impacts on capacity, maintenance of pavement, and safety of 
roads compared to passenger cars due to their length, weight, and operating characteristics. The 
condition of the regionõs pavements and structures is vital to maintaining efficient movement within 
the region, and trading partners. Operational and geometric deficiencies such as weight and height 
limits have a disproportionately high impact on the safety and efficient movement of truck freight 
through the region. The 2020 Freight Stakeholder Survey30 conducted by the MPO found that òroad 
surfacesó is the most important topic for future emphasis, with roadway bottlenecks identified as 
another top priority.  

TDOTõs Statewide Multimodal Freight Plan31 notes that while road and bridge maintenance programs 
are currently funded at a level so that adequate maintenance occurs within Tennessee, it is expected 
that as the future funding landscape changes, there will be a strain on the sources used for the regular 
maintenance of roads and bridges. 

Analysis of pavement and bridge conditions for this effort is derived primarily from work conducted as 
part of the MPOõs current regional transportation plan, Livability 2050, adopted in September 2019 and 
the MPOõs current freight plan, adopted in November of 2017.32 

 
29 TDOT, Tennessee Statewide Multimodal Freight Plan.  
30  https://memphismpo.org/sites/default/files/documents/plans/multi -modals/freight/2020-freight-stakeholder-survey-121820.pdf  
31 https://www.tn.gov/content/dam/tn/tdot/freight -and-logistics/TDOT_FreightPlan_AMENDED_04022019.pdf  
32  Livability 2050 ð Regional Transportation Plan Update, Memphis MPO, 209, 

https://memphismpo.org/sites/default/files/documents/plans/livability/livability -2050-rta-adopted-09.12.19.pdf.  

https://memphismpo.org/sites/default/files/documents/plans/multi-modals/freight/2020-freight-stakeholder-survey-121820.pdf
https://www.tn.gov/content/dam/tn/tdot/freight-and-logistics/TDOT_FreightPlan_AMENDED_04022019.pdf
https://memphismpo.org/sites/default/files/documents/plans/livability/livability-2050-rta-adopted-09.12.19.pdf
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PAVEMENT CONDITION  

The National Highway System (NHS) in the MPO region consists of approximately 2,400 lane miles, 
primarily on interstates and principal arterials. According to Livability 2050, 80 percent of NHS 
pavement in the region is classified as good (51 percent) or fair (29 percent). Livability 2050 also found 
that 93 percent of NHS bridge deck area is not structurally deficient. Data for this effort was derived 
from the Highway Performance Monitoring System (HPMS) and incorporated a measure called the 
International Roughness Index (IRI) to help identify roadways needing rehabilitation or maintenance. 
An IRI of under 95 is ògood,ó between 95-170 is òFair,ó and over 170 is classified as òpoor.ó HPMS is a 
national-level highway information system that includes data on the extent, condition, performance, 
use, and operating characteristics of the nationõs highways. Preliminary results from the on-going 
Moving Together 2050 RTP show that pavement condition has not improved in recent years. This work 
shows that 18% of non-interstates and 76% of interstates in the region are in good condition, with 13% 
of non-interstates in poor condition. See Figure 1-13 

Figure 1-13: Pavement Condition Breakdown, Mov ing Together 2050  

Source: Memphis MPO Moving Together 2050, RTPAC Presentation, April 28th 2022.  

Figure 1-14 shows the condition of the NHS, showing that some of the most important freight routes 
such as Lamar Ave., Winchester Rd., and Poplar Ave tend to have some of the poorest pavement 
conditions. The high volume of heavy vehicles accelerates roadway deterioration.  

The MPO has established State of Good Repair targets for pavement condition on the interstate system, 
per federal requirements. 
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Figure 1-14: Pavement Condition (as defined by IRI) on the National Highway System  

 
Source: Memphis MPO Moving Together 2050, RTPAC Presentation April 28th 2022.  
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BRIDGE CONDITION  

Reporting on the condition of bridges relies on the MPOõs ongoing RTP update, Moving Together 2050. 
Moving Together 2050 includes an analysis of the condition of 1,504 structures in the region. Of these, 
1.180 (78%) are located in Tennessee, with the remaining 324 (22%) located in Mississippi. Overall, 29 
percent are in good condition, four percent are in poor, and 67% are in fair condition. These categories 
are defined as: 

ñ Poor ð If significant load carrying elements are found to be in poor condition due to deterioration 
and/or damage. Bridge requires significant maintenance and repairs to remain in service. The 
classification of a bridge as òpooró does not imply that it is unsafe for travel.  

ñ Good or Fair ð Bridges that are not structurally deficient.  

Four percent is better than the national trend of seven percent of bridges rated as poor.33 These are 
mapped in Figure 1-16. 

Table 1-11: Bridges by Location and Condition  

 Fair Good Poor Total 

 # % # % # % # % 
Mississippi 104  32% 214  66% 6  2% 324  100% 
Tennessee 906  77% 217  18% 57  5% 1,180  100% 
Total 1,010  67% 431  29% 63  4% 1,504  100% 
Source: Memphis MPO Moving Together 2050 RTP, Bridge Data 

Figure 1-15: Existing Bridge Deficiency Status ( All Bridges)  

 
Source: Memphis MPO Moving Together 2050 RTP, Bridge Data 

 
33  2022 Bridge Report, American Road and Transportation Builders Association, https://artbabridgereport.org/reports/2022-ARTBA-Bridge-

Report.pdf.  

67%

29%

4%

Fair Good Poor

https://artbabridgereport.org/reports/2022-ARTBA-Bridge-Report.pdf
https://artbabridgereport.org/reports/2022-ARTBA-Bridge-Report.pdf
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Figure 1-16: Bridge Condition  

 
Source: Memphis MPO Moving Together 2050, Bridge Data 
 

The MPO has established State of Good Repair targets for pavement condition on the interstate system, 
per federal requirements. 

Horizontal and vertical clearance issues are typical in the Mid-South region on interstates and state 
routes constructed when the design guidelines provided for these facilities did not require as much 
clearance. Posted bridges are shown in Figure 1-17. Five of the regionõs posted bridges carry over 1,200 
trucks per day.  

Currently there are four bridges spanning the Mississippi River in the region: two highway bridges (I-55 
and I-40) and two railroad bridges. With the nearest interstate crossing over 60 miles away near Helena-
West Helena, Arkansas, the loss of these bridges would result in severe negative economic impacts to the 
region. On May 11, 2021, a routine bridge inspection of the Hernando DeSoto Bridge, linking Arkansas and 
Tennessee over the Mississippi River, found a crack running through a steel support beam. As a result, the 
bridge was closed. The bridge serves as a critical link the the nationõs supply chain, connecting the East 
Coast, Southwest, and Midwest through one of the nationõs primary freight hubs, Memphis. According to 
reports, this closure resulted in routing approximately 41,000 vehicles per day, with about 30 percent 
being trucks, to I-55, which currently carries approximately 40,000 vehicles per day. 34,35 This significantly 

 
34  I-40 Hernando DeSoto Bridge Emergency Repair and Inspection After Action Report, ARDOT, November 10, 2021, https://www.ardot.gov/wp -

content/uploads/2021/11/ARDOT-After-Action-Report-I-40-MS-Rvr-Bridge.pdf.  
35  A fractured bridge, a closed pipeline and the fragile backbones of the nationõs supply chain, Supply Chain Dive, May 18, 2021,  

https://www.ardot.gov/wp-content/uploads/2021/11/ARDOT-After-Action-Report-I-40-MS-Rvr-Bridge.pdf
https://www.ardot.gov/wp-content/uploads/2021/11/ARDOT-After-Action-Report-I-40-MS-Rvr-Bridge.pdf
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increased travel times for trucks and commuters by over an hour each day. The Arkansas Trucking 
Association estimates the bridge closure cost the trucking industry $2.4 million each day the bridge was 
closed.36 The bridge closure also required the closing of the waterway flowing underneath for three days, 
which transports 470,323 short tons of freight every day. This three day closure created a backup of 62 tug 
boats carrying 1,058 barges. The eastbound lanes of the bridge were reopened on July 31, 2021, and the 
westbound lanes were reopened on August 2, 2021.  

Figure 1-17: Posted Bridges  

 
Source: Memphis MPO Moving Together 2050 RTP, Bridge Data 

Recent impacts to commuting and freight movement from the Hernando DeSoto Bridge closure have 
made the potential need for additional crossings over the Mississippi River a primary topic of 
conversation. Plans for an additional bridge to accommodate traffic were initially evaluated by TDOT in 
2006, with initial planning on what was dubbed the Southern Gateway Project beginning in 2011. 
Anticipated costs and difficulties identifying a preferred location delayed the project, but recent 
reports show the Greater Member Chamber of Commerce initiating conversations to move the project 
forward with various local agencies, including TDOT, and city and county officials.37 The closure of the 
Hernando DeSoto Bridge and its significant impacts to logistics was a topic brought up by every freight 
stakeholder interviewed for this report.  

 
36  Ibid. 
37 FOX13 Investigates: What happened to the plans for a third bridge over the river?, Fox 13, May 17, 2021. 

https://www.fox13memphis.com/news/local/fox13-investigates-what-happened-plans-third -bridge-over-
river/YDWDW4NEPRER7P72VFSMJCRD3Q/.  

https://www.fox13memphis.com/news/local/fox13-investigates-what-happened-plans-third-bridge-over-river/YDWDW4NEPRER7P72VFSMJCRD3Q/
https://www.fox13memphis.com/news/local/fox13-investigates-what-happened-plans-third-bridge-over-river/YDWDW4NEPRER7P72VFSMJCRD3Q/


 Mid -South Freight Flows & Industry Analysis  

1-34 

Table 1-12 provides a summary of this section. 

Table 1-12: Assessment   ֽPavements and Structures  

Trend or Issue: Pavements and Structures 

Type: Threat  

Regional Impacts: - Keeping infrastructure in a state of good repair is critical to keeping trucks moving 
safely and efficiently.  

- The amount of funding dedicated to maintenance and asset management throughout 
the region will directly impact the efficient and safe movement of goods.  

- Adequately maintaining pavements and structures leads to lower life cycle costs in the 
long run.  

- The closure of any bridge crossing the Mississippi river has a dramatic impact on the 
fluidity of logistics in the region, as demonstrated by the bridge closure in 2021.  

Magnitude of Regional Impact:  High ð Key freight routes in the Mid-South region, including Lamar Ave., Winchester Rd., 
and Poplar Ave tend to have some of the poorest pavement conditions in the region. The 
region has a unique challenge in that the fluidity of logistics in the region is directly tied 
to the performance of the four old bridges crossing the Mississippi River. As demonstrated 
during 2021, the closure of any of these bridges can have a substantial negative impact on 
the operations, not just of trucks, but all freight modes. A more prolonged closure or a 
natural disaster (earthquake) could have a devastating impact on the regionõs logistic 
competitiveness.  
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1.2.4 Parking  

The inability to find safe parking has become one of the top issues for truck drivers nationwide. Lack of 
parking availability at parking facilities or commercial and industrial facilities, particularly in and 
around urban areas, often forces drivers to spend a considerable amount of time searching for a space, 
which translates directly into lost productivity and higher trucking costs. It is not uncommon for 
drivers to run out of hours of service (HOS, or just òhoursó) trying to find parking, forcing them to park 
in undesignated locations on roadway shoulders, ramps, or public lots. The sections below describe the 
causes of truck parking demand in the Mid-South region, and then describes the benefits of ensuring 
that enough capacity is available to meet this demand. Then previous research is synthesized to 
identify truck parking needs and conceptualize solutions.  

CAUSE OF TRUCK PARKING DEMAND  

Truck drivers have many reasons for needing to park in the Mid-South region: 

ñ Loading or unloading at a shipper or receiver establishment. 

ñ Taking breaks to meet federal rest requirements or have access to amenities (such as restaurants).  

ñ Staging to avoid arriving too early for their delivery window, but to be certain of arriving on time.  

ñ Parking overnight at truck terminals or at industrial or commercial establishments if the 
establishments are running a private truck fleet.  

ñ Emergencies, potentially involving the driver, vehicle, or cargo. 

Table 1-13 summarizes where trucks typically park for these reasons. Parking can take place at shipper 
or receiver facilities, or at multimodal facilities such as airport cargo or rail intermodal terminals. 
Parking at these locations is often strictly dependent on delivery windows and loading/unloading 
times. Trucks also park in rest areas or commercial truck stops. Parking at these facilities is often free; 
however, many in and around urban areas can fill up during peak hours of the day. Fee-based 
reservation systems might be available, but these often represent a small share of the available parking 
spaces. Trucks can also park at truck terminals, often for storing vehicles overnight. And lastly, many 
trucks decide to park in undesignated locations because of convenience or inability to find designated 
parking. This could be on roadway shoulders, vacant lots, public use parking lots, and other locations.  
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Table 1-13: Truck Parking Reasons and Locations  

Reasons for 
Parking/Parking Location  

Rest Area or 
Truck Stop 

Shipper or Receiver 
Establishments 

Multimodal 
Facilities 

Undesignated 
Locations 

Truck 
Terminals 

Loading or unloading  X X   

30-minute required rest 
break 

X X X X  

Overnight required rest 
break 

X   X  

Staging X   X  

Overnight Storage    X X 

Waiting for next load  X   X X 

Emergency X X X X X 

Source: Guerrero, S.E. et al (2022) Modeling Truck Parking Demand at Commercial and Industrial Establishments, to be 
published.  

In urban areas such as Memphis, there are two factors exacerbating truck parking challenges:  

ñ Congestion: truck drivers often prefer to park overnight close to where they have to make a 
delivery or are picking up a load. While the demand for parking is high in urban areas, the supply is 
often restricted by high land values, land use regulations, and other barriers, which leads parking 
facilities in urban areas to have high utilization rates. This often forces drivers to park in 
undesignated locations. Another cause of undesignated parking is the need for truck drivers to 
meet specific delivery windows. Industrial or commercial facilities receiving freight typically have 
a fixed number of docks and dock workers, and a limited area for trucks to park because land is 
expensive, so they schedule deliveries within certain windows. These windows are typically 1 to 3 
hours long but often are as tight as 15 minutes. The receiverõs operations and production counts on 
the delivery arriving during this time, especially in just-in-time supply chains that carry minimal 
inventories, and therefore place a high premium on the shipment arriving during the allotted 
window. Walmartõs new òon-time, in-fulló program requires suppliers (and the truck lines they 
hire) to meet delivery windows 98 percent of the time, or face fines equivalent to 3 percent of the 
value of goods.  

ñ Delivery windows: Delivery windows, which have become ubiquitous in modern supply chains, 
place pressures on truck drivers that exacerbate the need for urban parking. The emphasis on 
meeting the delivery window leads truck drivers to have a strong incentive to plan to arrive early 
in case of congestion or unforeseen circumstances. In some instances, trucks might be allowed to 
enter the receiver facility early, but this is not typical, as found in the survey of the Tennessee 
statewide truck parking study.38 These establishments are generally built with only the truck 
parking capacity to meet fleet turnover. Even when the capacity exists to park on-site, managers 
often discourage this for liability and operational reasons (e.g., not having adequate facilities to 

 
38  Golias, M., Mishra, S., Cherry, C., Kohls, A., Murray, D., Giampouranis, D., Liatsos, V. (2020) Truck Parking Needs in Tennessee, RES#:2019-16 

Tennessee Department of Transportation. 
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accommodate third-party personnel), which translates into greater undesignated parking and 
queuing outside the establishment. This is often called staging parking. If there are no truck stops 
or rest areas or on-street parking nearby, then trucks must park in undesignated locations waiting 
for their appointment.  

BENEFITS OF SAFE TRUCK PARKING  

Having enough truck parking capacity that accommodates the types of parking described above and 
allows drivers to deal with operational pressures created by traffic congestion and deliveries is likely to 
generate the following benefits.  

ñ Safety: Improving the availability of truck parking has a significant positive impact on safety. It 
decreases the need for trucks to park in undesignated or prohibited locations, such as roadway 
shoulders, thereby reducing the risk of crashes associated with incursion into through lanes, 
blocking of shoulders, obstruction of sight lines, and blocking of bike lanes. Parking in locations 
that were not designed to accommodate large vehicles poses safety risks to the driver of the truck, 
the driver and passengers of other vehicles, and pedestrians and cyclists. In Tennessee, 
undesignated parking at the entry or exit ramps of parking facilities leads to increases in crashes.39 
Approximately one third of the collisions on interchange ramps were at ramps with adjacent 
parking facilities with utilization of 90 percent or greater.  

In addition, difficulties finding parking leads truck drivers to rush to reach available parking within 
their hours-of-service, or opt to violate these rest regulations altogether, which poses a clear safety 
risk to them and to other drivers on the road. Making it easier for truck drivers to get needed rest 
in safe locations is critical for roadway safety. Difficulty in finding places to rest, combined with 
increased pressures to maximize revenues, can lead truck drivers to undertake risky behavior by 
driving while fatigued,40 creating a safety risk even when the trucks are on the road.  

ñ Trucking Externalities:  Given their size and weight, trucks may impact communities with 
emissions of pollutants, deterioration of pavements, congestion, and incremental crash risks. The 
inability to find parking will increase all these negative impacts by forcing trucks to take lengthy 
detours to reach a spot, or by having to park in locations that were not designed to accommodate 
their vehicles or support driver needs. The best way to reduce trucking externalities is to improve 
the fluidity and efficiency of trucking operations. 

ñ Trucking Productivity and Costs: Difficulties finding parking reduce the efficiency and 
productivity of truck operations, increasing transportation costs for businesses in the region. Over 
time, this will make those businesses less competitive and hurt economic growth. The main way 
that trucking costs are increased is through drivers having to stop earlier in the day than they 
would prefer to secure a parking spot. Surveys show that drivers often stop 30 minutes to 1 hour 
before the end of their hours of service due to lack of available truck parking. This translates into 
lost productivity for the sector and higher costs for consumers. Additionally, detours to find 

 
39  Boggs, A., Hezaveh, A.M., Cherry, C.R. 2019. Shortage of commercial vehicle parking and truck-related interstate ramp crashes in 

Tennessee. In: 98th Annual Meeting of the Transportation Research Board. Washington DC. 
40  Thompson, J., Newnam, S., Stevenson, M. 2015. A model for exploring the relationship between payment structures, fatigue, crash risk, 

and regulatory response in a heavy-vehicle transport system. Transportation Research Part A, 82, 204ð215.  
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parking spaces are also costly in terms of vehicle operations, including fuel, wear and tear, and 
other expenses.  

An expanded discussion of the benefits of truck parking facilities in urban areas will be included in the 
forthcoming FHWA Truck Parking Development Handbook. This handbook will also include 
methodologies for quantifying the benefits of truck parking projects and overcoming some of the most 
typical challenges faced in these types of projects.  

TRUCK PARKING NEEDS IN MID -SOUTH REGION 

The Mid-South region, with Memphis at its core, is characterized by generating and attracting a high 
density of truck trips. This directly translates into a high demand for truck parking in and around the 
Memphis metro area. Fortunately, the region has numerous public and private truck parking facilities, as 
shown in Figure 1-18 (for Tennessee only). These facilities are concentrated south of the city and on 
approaching interstates. A study of truck parking in Arkansas also found significant truck parking capacity 
on that side of the border, in West Memphis.41 This area has a cluster of truck parking facilities along I-55, 
US 78 and I-40, and is home to many businesses that serve the trucking sector.  

Figure 1-18: Capacity of Truck Parking Facilities in Tennessee  

 

Source: Adapted from Truck Parking Needs in Tennessee Data Analytics Site: 
https://sites.google.com/view/res2019-16/home 

The TDOT statewide truck parking study found that the parking facilities in the Mid-South region 
generally had ample capacity and were able to accommodate the expected growth in trucking out to 
2035, with an important exception mentioned below. Truck parking shortfalls tended to be more severe 
in and around other metropolitan areas of the state. Part of this could be explained by Memphis having 
a higher proportion of warehousing and distribution activities relative to population, which has 
facilitated the development of truck parking capacity where needed. In metropolitan areas that are less 
industrialized it is more difficult and costly to establish truck parking facilities because of community 

 
41  Hartsell, M et al. (2019) Characterizing Truck Parking Shortages in Arkansas: A Data Analytical Approach 

https://scholarworks.uark.edu/cgi/viewcontent.cgi?article=1064&context=ineguht  

Pilot Travel Centers #405 

Capacity: 100 

Pilot Travel Centers #149 

Capacity: 75 

Pilot Travel Centers #365 

Capacity: 60 

Loveôs Travel Stops #344 

Capacity: 50 

https://sites.google.com/view/res2019-16/home
https://scholarworks.uark.edu/cgi/viewcontent.cgi?article=1064&context=ineguht
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opposition and higher land prices. The finding that parking shortfalls are not severe in Memphis agrees 
with the feedback provided as part of the 2020 Freight Stakeholder Survey, which found that 88 percent 
of respondents do not think there currently exists a shortage of safe parking in the Memphis area.  

These recent findings that parking capacity is adequate disagrees with the findings of the survey 
conducted as part of the 2017 Memphis MPO freight stakeholder survey. In this survey, truck parking 
ranked as the most mentioned challenge for driving in the region (82 percent of respondents) and 
expansion of rest areas ranked as the second most popular solution (74 percent of respondents). This 
led the 2017 freight plan to recommend the following potential solutions: increasing the number of 
spaces at public rest areas, constructing new public rest areas, engaging private truck stop owners, and 
improving parking information ITS.  

Truck parking conditions have likely improved since 2017, but several challenges likely remain. These 
include: 

ñ Shortage of overnight parking:  There exist capacity shortfalls on the interstates approaching 
Memphis, particularly for overnight parking. The Tennessee statewide study recommend capacity 
improvements at 15 rest areas and along 2 highway corridors throughout the state.42 Two of the 
facilities that could benefit from expansion are located east of Memphis in the Mid-South region: 
eastbound and westbound rest areas on I-40 at mile marker 73. Demand for parking at these two 
facilities is expected to outstrip supply by 23 percent in 2035. Improvements to the other 13 
parking facilities identified by this study, and other at-capacity parking facilities in Arkansas and 
Mississippi, would also benefit truck operations to and from Memphis. The statewide truck parking 
study found that almost half of truck drivers in Tennessee spend from 30 minutes to 1 hour on 
average finding parking, which represents lost productivity to the trucking sector and businesses 
in the state, many of which are in Memphis.43  

ñ Frequent undesignated parking caused by staging needs: The main truck parking challenge in 
the Mid-South region is the frequency of staging parking, often in undesignated locations. Truck 
drivers often park near where they intend to deliver or pick up a shipment for the reasons 
mentioned in the previous section (i.e., congestion, delivery windows, on-premise parking 
restrictions). The high density of industrial and commercial activity in the Mid-South region leads 
to a high concentration of staging parking. Often truck drivers when staging will park on 
undesignated locations next to their destination instead of going out of their way to find a space at 
a commercial truck stop or public rest area. This leads to a significant amount of undesignated 
parking throughout Memphis, on shoulders, vacant lots, public parking lots (where expressly 
allowed, such as at Walmart and Home Depot, but also at other retailers), and sometimes on the 
right -of-way. As described above, parking in these locations is undesirable for safety, security, and 
traffic operations reasons. Memphis is considered a hot spot for cargo theft,44 in part because of the 
frequency of parking in unsecured undesignated locations.  

 
42  Golias, M., Mishra, S., Cherry, C., Kohls, A., Murray, D., Giampouranis, D., Liatsos, V. (2020) Truck Parking Needs in Tennessee, RES#:2019-16 

Tennessee Department of Transportation. 
43  Golias, M., Mishra, S., Cherry, C., Kohls, A., Murray, D., Giampouranis, D., Liatsos, V. (2020) Truck Parking Needs in Tennessee, RES#:2019-16 

Tennessee Department of Transportation. 
44  https://www.fbi.gov/video -repository/newss-task-force-combats-cargo-theft-in-memphis/view 
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The Tennessee statewide truck parking study45 did not quantify undesignated parking in Memphis. 
However, a study of truck parking in Arkansas did find that West Memphis had the highest levels of 
undesignated parking, as can be seen in Figure 1-19. These conditions are likely common 
throughout the broader Mid-South region. The Tennessee statewide truck parking study reported 
that 30 percent of respondents find it difficult to find parking when staging for a delivery. This 
study also found that 51 percent of respondents reported parking often or occasionally in unsafe 
locations.  

Figure 1-19: Legal (left) and Unauthorized (right) Truck Parking in Arkansas  

 
Source: Hartsell, M et al. (2019) Characterizing Truck Parking Shortages in 
Arkansas: A Data Analytical Approach 
https://scholarworks.uark.edu/cgi/viewcontent.cgi?article=1064&context=ineguht  

Solutions to parking in undesignated locations require a carrot-and-stick approach. Enforcement 
should be ramped-up, especially in locations where trucks pose a clear safety issue to pedestrians, 
other vehicles, and themselves. The capacity of the truck parking system should also be expanded, 
through smaller parking facilities distributed throughout the area, instead of at large facilities 
where parking is concentrated. This will increase the chance that parking is available for staging 
reasons in convenient locations for drivers. Figure 1-20 shows the locations in the Mid-South 
region where freight stakeholders indicated that expanded truck parking capacity was needed. 
These results suggest expanding truck parking along Lamar Ave, I-240, and I-40/I-55 in West 
Memphis. The Arkansas Department of Transportation is opening a public rest area on I-40 in this 
area.46  

 
45  Golias, M., Mishra, S., Cherry, C., Kohls, A., Murray, D., Giampouranis, D., Liatsos, V. (2020) Truck Parking Needs in Tennessee, RES#:2019-16 

Tennessee Department of Transportation. 
46  Interview with City of Memphis, 3/2022 

https://scholarworks.uark.edu/cgi/viewcontent.cgi?article=1064&context=ineguht
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Figure 1-20 : Heat Map of Locations Selected by Freight Stakeholders for Expanded Truck Parking  

 
Source: 2020 Freight Stakeholder Survey 

ñ Lack of information about parking availability:  Once of the main challenges identified in the 
Tennessee Statewide Truck Parking Study is that truckers lack information about the location and 
availability of parking facilities in the state. To address this, it recommends that TDOT invests in 
technology to fill this information gap. The lack of parking availability information helps explain 
why the analysis of utilization data did not show that facilities were operating at capacity, while 
stakeholder feedback ranks issues finding parking highly. Better information about the location, 
amenities, and capacity of these parking facilities will help drivers have confidence about their 
parking decisions, and not resort to parking in undesignated locations. This will be particularly 
helpful for newer drivers that are not familiar with the region.  

The Tennessee Statewide Truck Parking Study also recognized that truck parking is a regional issue, 
where the decisions and investments made in neighboring states have a significant impact on truck 
parking needs in Tennessee. It  recommends that a regional truck parking study be conducted including 
neighboring states (Arkansas, Mississippi, Alabama, Kentucky, Georgia), using more comprehensive 
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global positioning system (GPS) data, to characterize parking patterns and needs more fully, including 
frequency and location of illegal parking. This study could also set the stage for multi-jurisdictional 
collaboration in tackling parking challenges. A coordinated technological solution could be similar to 
the Truck Parking Information Management System developed by the Mid America Association of State 
Transportation Officials, addressing the information needs described above.  

The recommendation for additional study from a multi-jurisdictional perspective is particularly 
applicable to the Mid-South region as it straddles three states. It is recommended that the Memphis 
MPO conduct an urban truck parking study across these jurisdictions that looks at truck parking 
challenges from a regional perspective. This study could be similar to the Maricopa Association of 
Governments Truck Parking Study,47 which quantified how industrial and commercial businesses drive 
truck parking needs in the region, particularly for staging. This is important for highly industrialized 
metropolitan areas such as Memphis. This study should also identify the locations of frequent 
undesignated parking from GPS data to assess its causes and generate specific location-based solutions 
where warranted. Relying on statewide analyses is suboptimal to understand issues because they lack 
the level of detail needed, and in the case of Memphis, would involve relying on three different types of 
analyses conducted with different methodologies, therefore making it difficult to stitch together a 
coherent understanding of urban and regional truck parking challenges.  

Table 1-14 provides a summary of this section. 

Table 1-14: Assessment   ֽTruck Parkin g 

Trend or Issue: Truck Parking 

Type: Weakness  

Regional Impacts: - Decreased trucking sector productivity and fluidity, especially on intercity trips approaching 
Memphis 

- Frequent undesignated parking in commercial and industrial parts of the Mid-South, 
potentially causing safety and security risks. 

- Lack of security in and around truck stops and rest areas  

Magnitude of Regional 
Impact:  

Medium ð There exist significant truck parking needs in the Mid-South region, with the issue 
ranking highly in local surveys, however the region is not worse off than competing metropolitan 
areas. In fact, the region likely has better truck parking capacity than other metropolitan areas 
with higher population densities.  

 

 
47  https://azmag.gov/Programs/Transportation/Freight-Transportation/MAG-Truck-Parking-Study  

https://azmag.gov/Programs/Transportation/Freight-Transportation/MAG-Truck-Parking-Study
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1.2.5 Electrification  

TECHNOLOGY AND MARKET OUTLOOK  

Truck electrification has reached the point of being viable and cost effective in several commercial 
vehicle applications. As the costs have continued to decrease, and governments increase incentives to 
electrification and raise standards for diesel-powered trucks, the electrification of truck fleets has 
become a possibility in recent years. Truck electrification includes a wide range of technologies, each 
with different advantages. Truck electrification using batteries is much more common currently 
(battery-only electric, hybrid electric, and plug-in hybrid electric); however, significant development 
and testing is underway for fuel-cell electric trucks, which essentially use hydrogen to store energy. 
The remainder of this section focuses on the potential and opportunities created by truck 
electrification through batteries, which is more viable in the short term.  

There are currently 48 medium-duty electric truck models and 29 heavy-duty electric truck models in 
the market today (2021), with many more expected to be introduced in the next few years.48 The largest 
manufacturers include Mitsubishi Fuso Truck & Bus Corp., Nikola Motor Co., Tesla Inc., Ford Motor Co., 
General Motors Co., and BYD Co. Ltd. However, production levels are still relatively low, leading to 
significant order backlogs. A business that places an order for a heavy-duty truck today is unlikely to 
receive it earlier than several years. This backlog exists despite heavy-duty electric trucks costing 
$350,000 to $450,000, which is significantly higher than conventional diesel trucks at $100,000 to 
$150,000. While many businesses are placing orders for a few electric trucks to test this technology and 
showcase their commitment to sustainability, for many applications battery-electric trucks have 
similar total costs of ownership than conventional trucks.49.50  

Figure 1-21 describes the results of three studies that looked at the cost competitiveness of battery-
electric and fuel cell electric trucks. In general, smaller trucks are expected to reach parity with 
conventional trucks in the near term, with heavier trucks reaching parity in 2035 for most applications.  

 
48 https://www.mjbradley.com/sites/default/files/EDF_EV_Market_Report_April_2021_Update.pdf  
49  Atlas Public Policy (2020) Assessing the Financial Barriers to Adoption of Electric Trucks: A total Cost of Ownership Analysis. 

(https://atlaspolicy.com/wp-content/uploads/2020/02/Assessing-Financial-Barriers-to-Adoption-of-Electric-Trucks.pdf) 
50  Ledna, C., Muratori, M., Yip, A., Jadun, P., and Hoehne, C. (2022) Decarbonizing Medium- & Heavy-Duty On-Road Vehicles: Zero-Emission 

Vehicle Cost Analysis, https://www.nrel.gov/docs/fy22osti/82081.pdf 

https://www.mjbradley.com/sites/default/files/EDF_EV_Market_Report_April_2021_Update.pdf
https://atlaspolicy.com/wp-content/uploads/2020/02/Assessing-Financial-Barriers-to-Adoption-of-Electric-Trucks.pdf
https://www.nrel.gov/docs/fy22osti/82081.pdf
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Figure 1-21: Cost Competitiveness of Battery  Electric (BEV) and Hydrogen Fuel Cell Electric (FCEV) 
Trucks  

 
Source: TEMPO51; Islam et al. (forthcoming), Hunter et al. (2021)52 

The cost competitiveness of electric trucks is expected to drive adoption throughout the fleet. 
However, there exists considerable uncertainty about the rate of this adoption, which depends on a 
wide range of factors. Below are some of the more reliable projections conducted by the government 
and private sectors.  

ñ The National Renewable Energy Laboratory53 forecasts that by 2030 approximately 40 percent of 
trucks (light-medium, medium, and heavy) are expected to be battery-electric, and 2 percent are 
expected to be hydrogen fuel-cell electric. By 2050 these shares are expected to increase to 83 
percent and 17 percent, respectively.  

ñ MarkNtel Advisors forecasts that the U.S. electric truck market will grow 60 percent each year from 
2021 to 2026.54 They expect heavy-duty trucks to see the fastest growth, which contradicts other 
studies that find that smaller trucks are more likely to electrify. 

ñ ACT Research projects that battery-electric trucks will make up half of Class 4 through 8 vehicles 
sold in the United States by 2035, as can be seen in Figure 1-22.55 Their cost analysis found that 
battery-electric medium-duty trucks currently have cheaper total cost of ownership than 
comparable diesel trucks, and this advantage is expected to increase as battery technology 
continues to improve and new regulations are introduced to curtail diesel emissions. The highest 
adoption rates are forecasted for Class 6 through 7 trucks (60 percent in 10 years), while Class 4 
through 5 trucks are more likely to switch to gasoline engines. Class 8 trucks are likely to favor 
diesel engines until emission regulations are tightened.  

 
51  Ledna, C., Muratori, M., Yip, A., Jadun, P., and Hoehne, C. (2022) Decarbonizing Medium- & Heavy-Duty On-Road Vehicles: Zero-Emission 

Vehicle Cost Analysis, https://www.nrel.gov/docs/fy22osti/82081.pdf  
52  Hunter et al. (2021) Spatial and Temporal Analysis of the Total Cost of Ownership for Class 8 Tractors and Class 4 Parcel Delivery Trucks 

https://www.nrel.gov/docs/fy21osti/71796.pdf  
53  Ledna, C., Muratori, M., Yip, A., Jadun, P., and Hoehne, C. (2022) Decarbonizing Medium- & Heavy-Duty On-Road Vehicles: Zero-Emission 

Vehicle Cost Analysis, https://www.nrel.gov/docs/fy22osti/82081.pdf 
54  MarkNtel Advisors LLP, USA Electric Truck Market Research Report: Forecast (2021-2026), 

https://www.businesswire.com/news/home/20211202005429/en/United-States-Electric-Truck-Market-Growth-Forecasts-to-2026-60-
Compound-Annual-Growth-Forecast-During-2021-2026---
ResearchAndMarkets.com#:~:text=The%20US%20Electric%20Truck%20market,the%20road%20freight%20transport%20sector. 

55  https://www.truckinginfo.com/10161524/act-half-of-class-4-8-sales-to-be-bev-by-2035 

https://www.nrel.gov/docs/fy22osti/82081.pdf
https://www.nrel.gov/docs/fy21osti/71796.pdf
https://www.nrel.gov/docs/fy22osti/82081.pdf
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ñ Mckinsey & Company estimates that the existing federal mandate would lead to an increase of 
electric trucks to 30,000 in 2025 and 338,000 by 2030.56 Meeting this demand is expected to require 
significant investments in charging infrastructure. While for passenger vehicles the majority of 
chargers are expected to be located at peopleõs homes, trucks will require an extensive public and 
commercial charging system, to supply the 23 terawatt-hours of electricity required by trucks in 
2030.  

Figure 1-22: North America Class 4 -8 Battery Electric Vehicles, 2021 to 2040  

 
Source: ACT Research Co. LLC, 2021. (https://www.truckinginfo.com/10161524/act-half-of-class-4-8-sales-to-be-bev-by-2035)  

The factors driving growth in truck electrification include: 

ñ Total lower cost of ownership for some applications, including lower maintenance costs.  

ñ Governmental incentives and regulations intended to reduce greenhouse gas emissions and 
nitrogen oxides (NOx) emissions. This includes both incentives facilitating electrification and more 
stringent requirements for traditional diesel or gasoline trucks. Many analyses find that the cost 
competitiveness of the technology in the short term depends critically on these governmental 
actions.  

ñ Continued improvements in truck electrification and battery technology. 

ñ Further developments and testing of battery technology by truck manufacturers.  

ñ Surge in e-commerce increasing demand for light electric truck for deliveries, which are more 
conducive to electrification.  

 
56  https://www.mckinsey.com/industries/public-and-social-sector/our-insights/building-the-electric-vehicle-charging-infrastructure-

america-
needs#download/%2F~%2Fmedia%2Fmckinsey%2Findustries%2Fpublic%20and%20social%20sector%2Four%20insights%2Fbuilding%20the
%20electric%20vehicle%20charging%20infrastructure%20america%20needs%2Fbuilding%20the%20electric-vehicle-charging-
infrastructure-america-needs-vf.pdf%3FshouldIndex%3Dfalse  

https://www.truckinginfo.com/10161524/act-half-of-class-4-8-sales-to-be-bev-by-2035
https://www.mckinsey.com/industries/public-and-social-sector/our-insights/building-the-electric-vehicle-charging-infrastructure-america-needs#download/%2F~%2Fmedia%2Fmckinsey%2Findustries%2Fpublic%20and%20social%20sector%2Four%20insights%2Fbuilding%20the%20electric%20vehicle%20charging%20infrastructure%20america%20needs%2Fbuilding%20the%20electric-vehicle-charging-infrastructure-america-needs-vf.pdf%3FshouldIndex%3Dfalse
https://www.mckinsey.com/industries/public-and-social-sector/our-insights/building-the-electric-vehicle-charging-infrastructure-america-needs#download/%2F~%2Fmedia%2Fmckinsey%2Findustries%2Fpublic%20and%20social%20sector%2Four%20insights%2Fbuilding%20the%20electric%20vehicle%20charging%20infrastructure%20america%20needs%2Fbuilding%20the%20electric-vehicle-charging-infrastructure-america-needs-vf.pdf%3FshouldIndex%3Dfalse
https://www.mckinsey.com/industries/public-and-social-sector/our-insights/building-the-electric-vehicle-charging-infrastructure-america-needs#download/%2F~%2Fmedia%2Fmckinsey%2Findustries%2Fpublic%20and%20social%20sector%2Four%20insights%2Fbuilding%20the%20electric%20vehicle%20charging%20infrastructure%20america%20needs%2Fbuilding%20the%20electric-vehicle-charging-infrastructure-america-needs-vf.pdf%3FshouldIndex%3Dfalse
https://www.mckinsey.com/industries/public-and-social-sector/our-insights/building-the-electric-vehicle-charging-infrastructure-america-needs#download/%2F~%2Fmedia%2Fmckinsey%2Findustries%2Fpublic%20and%20social%20sector%2Four%20insights%2Fbuilding%20the%20electric%20vehicle%20charging%20infrastructure%20america%20needs%2Fbuilding%20the%20electric-vehicle-charging-infrastructure-america-needs-vf.pdf%3FshouldIndex%3Dfalse
https://www.mckinsey.com/industries/public-and-social-sector/our-insights/building-the-electric-vehicle-charging-infrastructure-america-needs#download/%2F~%2Fmedia%2Fmckinsey%2Findustries%2Fpublic%20and%20social%20sector%2Four%20insights%2Fbuilding%20the%20electric%20vehicle%20charging%20infrastructure%20america%20needs%2Fbuilding%20the%20electric-vehicle-charging-infrastructure-america-needs-vf.pdf%3FshouldIndex%3Dfalse
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ñ Significant interest from businesses to take advantage of cost savings and lead technology 
adoption. Even if not fully proven, some businesses see truck electrification as a way of showcasing 
environmental stewardship. Amazon ordered 100,000 electric delivery vans from Rivian with the 
intention of deploying them by 2030.57 Ikea has plans to use electric trucks to perform all home 
deliveries in New York and Los Angeles by 2025.58 Walmart also has significant plans to roll out 
electric trucks in the coming year. FedEx has committed to replacing their entire fleet with electric 
trucks by 2040.59 

The main barriers slowing the electrification of the truck fleet include: 

ñ High capital costs relative to conventional trucks.  

ñ Difficulties securing loans for more expensive electric trucks, especially when no governmental 
support is provided. 

ñ Slowness of recharging requires significant changes in how many trucks are operated today. 

ñ Lack of charging infrastructure. 

ñ Significantly less service support available for maintenance and repairs. 

ñ Concerns about longevity and depreciation, particularly with the batteries.  

Given the characteristics of the technology, the following are the trucking applications that favor 
electrification: 

ñ Urban delivery applications that require frequent braking and slow speeds, allowing benefits from 
regenerative breaking.  

ñ Applications where the truck returns to home base, facilitating rapid charging, and operate within 
a range of 100-150 miles.  

ñ Drayage applications where the truck cycles back and forth, ideally less than 100-150 miles each 
way (e.g., rail intermodal terminals or airports).  

In theory there are significant advantages to hydrogen fuel cell technology relative to battery 
technology in freight applications. Hydrogen is currently 24 times more energy dense than batteries, 
which would allow trucks to carry larger payloads.60 More importantly, hydrogen trucks can be used 
more intensely than battery trucks, by offering a longer range and significantly shorter refueling times. 
Theoretically, hydrogen trucks could be operated competitively in a wider range of applications than 
battery trucks. This has led several government agencies and private companies to test and develop 
fuel cell and fuel cell battery hybrid technology. This includes UPS and FedEx who are testing in 
delivery applications a few dozen delivery van powered by hydrogen.61,62 However, there remain 
significant challenges to the commercial adaptation of hydrogen fuel cell trucks, including durability, 

 
57  2 Lambert, Fred. òCloser Look at Rivianõs Electric Delivery Van for Amazon.ó Electrek, 6 Feb. 2020, electrek.co/2020/02/06/ rivian-amazon-

electric-delivery-van-closer-look/. 
58  Zero Emissions for Home Deliveries. about.ikea.com/en/sustainability/ becoming-climate-positive/zero-emissions-for-home-deliveries. 
59  https://www.mjbradley.com/sites/default/files/EDF_EV_Market_Report_April_2021_Update.pdf 
60  Deloitte (2020) The Future of Mobility: Hydrogen and Fuel Cell Solutions for Transport. 

(https://www2.deloitte.com/content/dam/Deloitte/cn/Documents/fin ance/deloitte-cn-fueling-the-future-of-mobility-en-200101.pdf)  
61  Fuel Cell Hybrid Electric Delivery Van Project 2017 DOE Annual Merit Review  
62  Supplychaindive, FedEx tests hydrogen fuel cell van for deliveries. Available from: https://www.supplychaindive.com/news/FedEx-

hydrogen-fuel-cell-vanpilot/522449/ 

https://www2.deloitte.com/content/dam/Deloitte/cn/Documents/finance/deloitte-cn-fueling-the-future-of-mobility-en-200101.pdf
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infrastructure needs, and costs. Many believe that when these challenges are considered hydrogen fuel 
cell trucks are unlikely to outperform battery-electric trucks in the long run.63  

OPPORTUNITIES AND STRATEGIES  

Government agencies across the country are taking steps to accelerate the electrification of the truck 
fleet. Some of the key initiatives include: 

ñ Californiaõs Low Carbon Fuel Standard generates millions in credits each year and reached over $2 
billion in transactions in 2019. 

ñ Californiaõs Advanced Clean Truck Regulation approved new rules in June 2020 that require a 
certain percentage of trucks sold each year to be of zero-emission vehicles, at an increasing percent 
from 2024 to 2035, with the goal of reaching 75 percent of Class 4 through 8 straight trucks and 40 
percent of tractor trailers. This regulation also requires large fleet owners to provide information 
about their operations to inform future rulemaking.64 This initiative taking place in California is 
expected to have a significant impact on the electric truck market nationwide, given the size of the 
California trucking market.  

ñ The New York Clean Trucks Program provides incentives for replacing diesel trucks with electric 
trucks, with a goal of reaching 4,000 electric trucks by 2025 (from 2,100 in 2020).65 

Table 1-15 provides a summary of this section. 

Table 1-15: Assessment   ֽTruck Electrification  

Trend or Issue: Truck Electrification 

Type: Opportunity  

Regional Impacts: - Once technology is more developed, electrification could significantly improve drayage 
operations, which are substantial in the region.  

- Economic development opportunities related to electric truck technology 
development, piloting, and ultimately manufacturing 

Magnitude of Regional Impact:  High - Truck electrification represents a unique opportunity for the Mid-South region. 
The Memphis MPO, and other public agencies in Tennessee, are in a position to take 
actions that not only ensure that the region is prepared for needs of an electric truck 
fleet, but also to become a leader in this space and enhance the logistic competitiveness of 
the region. 

 

 
63  ACT Research Co. LLC (https://www.truckinginfo.com/10161524/act-half-of-class-4-8-sales-to-be-bev-by-2035) 
64  https://ww2.arb.ca.gov/resources/fact-sheets/advanced-clean-trucks-fact-

sheet#:~:text=By%202035%2C%20zero%2Demission%20truck,40%25%20of%20truck%20tractor%20sales . 
65  https://www.psmarketresearch.com/market-analysis/us-electric-truck-market  

https://www.truckinginfo.com/10161524/act-half-of-class-4-8-sales-to-be-bev-by-2035
https://ww2.arb.ca.gov/resources/fact-sheets/advanced-clean-trucks-fact-sheet#:~:text=By%202035%2C%20zero%2Demission%20truck,40%25%20of%20truck%20tractor%20sales
https://ww2.arb.ca.gov/resources/fact-sheets/advanced-clean-trucks-fact-sheet#:~:text=By%202035%2C%20zero%2Demission%20truck,40%25%20of%20truck%20tractor%20sales
https://www.psmarketresearch.com/market-analysis/us-electric-truck-market
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1.2.6 Vehicle Automation  

Advanced vehicle technologies for trucking, including driver assistance, autonomous vehicles, and 
connected vehicles, are evolving quickly. Automation could substantially reduce fuel, labor, and/or 
equipment costs for trucking, thereby potentially reducing the cost of truck transportation for the 
regionõs freight customers. For example, predictive cruise control, which combines cruise control with 
GPS and topographical data, can optimize fuel performance across varying terrains, while platooning 
can also improve fuel efficiency. If drivers can fulfill their rest requirements while in their vehicles, it 
means fewer truck drivers need to be hired, more deliveries can be completed in each period, and fewer 
trucks need to be purchased by fleet operators. These savings would be offset by the technology costs, 
but even so there is the potential for meaningful advantage to customers.  

Automation could provide meaningful transportation safety benefits by reducing truck crashes. Most 
commercial truck accidents are caused or worsened by human error, typically by a truck driver, or 
other drivers. There is some evidence that technologies such as forward collision warnings, camera 
systems, and automatic emergency braking systems do enhance safety. However, higher levels of 
automation have not yet been proven in real world applications.  

Automated vehicle technologies could reduce the need for truck driver rest areas. With high levels of 
vehicle automation, a driver could in theory sleep in the sleeper berth during long stretches of 
interstate highway while the vehicle remains under autonomous control. Drivers would be able to rest 
and òdriveó simultaneously, allowing for greater flexibility as well as productivity, and reducing the 
need to use designated rest areas to address hours of service requirements. FedEx recently collaborated 
with Paccar and Aurora in a test to send packages on a 500-mile trip between Houston and Dallas on an 
autonomous truck.66 Kodiak Robotics has partnered with third-party logistics firm Ceva Logistics to 
autonomously transport cargo between Texas and Oklahoma City.67  

While there are many theoretical cost savings and societal advantages to the deployment of 
automation in trucking, widespread adoption of high levels of automation is unlikely in the medium 
term. Many barriers remain for this technology to be commercially viable, and to realize the benefits 
described above. These include challenges navigating roadway work zones, perceptual challenges 
during adverse weather, and operational requirements for staff to travel with the shipment even if they 
are not driving for loading/unloading, refueling, vehicle breakdowns, other emergencies, etc. 

Fully autonomous òlast footó delivery robots are also being developed and represent a long-term 
opportunity. These operate primarily in the space between the back of the truck and the front door of 
the customer and have significant potential. Prototype delivery services are being tested for parcels 
and food deliveries in many cities around North America, including at the University of Tennessee, 
Knoxville (see Figure 1-23). 

 
66  https://www.bizjournals.com/pittsburgh/inno/stories/news/2021/09/24/fedex-paccar-aurora-partner-autonomous-trucks.html  
67  https://www.freightwaves.com/news/kodiak-hauling-autonomous-loads-for-ceva-from-texas-to-oklahoma-city  

https://www.bizjournals.com/pittsburgh/inno/stories/news/2021/09/24/fedex-paccar-aurora-partner-autonomous-trucks.html
https://www.freightwaves.com/news/kodiak-hauling-autonomous-loads-for-ceva-from-texas-to-oklahoma-city


 Mid -South Freight Flows & Industry Analysis  

1-49 

Figure 1-23: Robot Food Delivery at University of Tennessee, Knoxville  

 
Source: https://news.utk.edu/2022/03/08/robot-food-delivery-service-officially-launches-on-rocky-top/   

Table 1-16 provides a summary of this section. 

Table 1-16: Assessment   ֽVehicle Automation  

Trend or Issue: Vehicle Automation 

Type: Opportunity  

Regional Impacts: In the long term, vehicle automation could reduce transportation costs for businesses and 
improve safety.  

Magnitude of Regional Impact:  Low ð Widespread adoption of high level truck automation is unlikely in short or medium 
term. There remain many unresolved challenges to this technology. Likely 
implementation involves connected vehicle applications and safety systems. These could 
have a significant impact on safety. Niche urban delivery services could prove to be 
beneficial for campuses.  

 

1.2.7 Driver Short age  

Challenging work conditions and salaries tied to revenue miles have contributed to increasingly poor 
truck driver retention despite a large pool of credentialed drivers available nationally. This long-term 
trend is estimated to result in a shortage of over 160,000 drivers operating trucks by 2028, according to 
the ATA. Though this is a nationwide trend, trucking employment in the Mid-South region has grown 
moderately since 2010, (see Figure 1-24) although likely at a lower rate than the increase in freight, 
particularly for industrial and heavy applications. The increase in drivers of light trucks is highly 
correlated to the increase in e-commerce and logistics and fulfillment center activity.  

https://news.utk.edu/2022/03/08/robot-food-delivery-service-officially-launches-on-rocky-top/
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Figure 1-24: Change in Truck Driver Employment in the Memphis MSA, 20 10-2020  

 
Source: Bureau of Labor Statistics 

Factors including demographics, lifestyle, alternative employment options, and regulations are all 
contributing to the shortage of truck drivers. In terms of demographics, the median age of truck 
drivers is older than for other industries and there are obstacles to replacing retirements with younger 
drivers. It is estimated that a quarter of truck drivers will retire in the next decade. The current age 
requirement for interstate tractor-trailer licensing is 21, and commercial insurance typically is not 
available before age 25. Since people commonly choose career paths before then, especially if they do 
not attend college, age minimums reduce the number of people starting their career in trucking. 
Further, women represent only 6.6 percent of truck drivers, largely because of the challenging lifestyle 
and safety concerns. The underrepresentation of women in the industry means that it is missing out on 
another large pool of potential employees. 

Lifestyle factors are also a significant impediment to attracting sufficient truck drivers. Long-haul, 
irregular route drivers are on the road for extended periods of time, typically one to two weeks. This 
lifestyle does not appeal to people who want to be home on a regular basis, further reducing the 
number of interested applicants. Moreover, when the unemployment rate is low, potential drivers have 
other options, and trucking firms need to have more competitive salaries, which has been a challenge 
in the sector. Finally, stricter hours of service regulations that have improved safety have also led to 
the need for more drivers, thereby exacerbating the driver shortage. 

Other logistics professions are also facing similar shortages, with railroads and warehouse operators 
struggling to hire and maintain workers.  

Building on the Bipartisan Infrastructure Law, the recently introduced White House Trucking Action 
Plan68 has led the U.S. Department of Transportation and U.S. Department of Labor to partner to 

 
68  https://www.whitehouse.gov/briefing-room/statements-releases/2022/04/04/fact-sheet-the-biden-administrations-unprecedented-

actions-to-expand-and-improve-trucking-
jobs/#:~:text=The%20U.S.%20Department%20of%20Transportation,the%20foundation%20for%20improving%20job  

 -  4,000  8,000  12,000  16,000

Heavy and Tractor-Trailer Truck Drivers

Industrial Truck and Tractor Operators

Light Truck Drivers

2020 2010

https://www.whitehouse.gov/briefing-room/statements-releases/2022/04/04/fact-sheet-the-biden-administrations-unprecedented-actions-to-expand-and-improve-trucking-jobs/#:~:text=The%20U.S.%20Department%20of%20Transportation,the%20foundation%20for%20improving%20job
https://www.whitehouse.gov/briefing-room/statements-releases/2022/04/04/fact-sheet-the-biden-administrations-unprecedented-actions-to-expand-and-improve-trucking-jobs/#:~:text=The%20U.S.%20Department%20of%20Transportation,the%20foundation%20for%20improving%20job
https://www.whitehouse.gov/briefing-room/statements-releases/2022/04/04/fact-sheet-the-biden-administrations-unprecedented-actions-to-expand-and-improve-trucking-jobs/#:~:text=The%20U.S.%20Department%20of%20Transportation,the%20foundation%20for%20improving%20job
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implement several initiatives to address these challenges, including: expanding Registered 
Apprenticeship programs; creating the Women of Trucking Advisory Board to address quality of life 
issues; creating a task force to investigate predatory truck leasing; launching the Safe Driver 
Apprenticeship Pilot to train younger drivers; studying driver pay; and providing funding to states to 
improve commercial driving licensing.69 In 2021 Governor Lee launched òOperation Open Road,ó which 
deregulated several aspects of trucking in Tennessee, including licensing requirements, to increase the 
number of number of truck drivers in the state.70  

Table 1-17 provides a summary of this section. 

Table  1-17: Assessment   ֽDriver Shortage  

Trend or Issue: Truck driver shortage 

Type: Weakness  

Regional Impacts: - Decreases trucking productivity, performance, and safety. 
- Makes operating a trucking company more challenging, and can increase 

transportation costs in the short term and long term.  
- Leads to underutilization of assets.  

Magnitude of Regional Impact:  High ð This is often the number-one issue raised by trucking firms, especially through the 
COVID-19 pandemic and recovery. Some companies report underutilized trucks due to 
lack of drivers.  

 

1.3 RAIL TRENDS AND ISSUES  

1.3.1 Network Bottlenecks /Intermodal Ac cessibility  

In contrast to roadway users, railroads provide their own network infrastructure and are responsible 
for providing adequate capacity for the level of service their customers expect. Memphis is one of the 
nationõs preeminent hubs of intermodal rail (container on flatcar and trailer on flatcar) service. For 
intermodal services to be successful, not only must rail capacity be sufficient, but the trucking capacity 
to and from terminals must also be adequate. The overall door-to-door service is generally not 
arranged by the railroad. Instead, it is arranged by a freight forwarder, an ocean shipping line, third-
party logistics provider, a truck line, an intermodal marketing company, or a combination of these 
organizations. In the case of Memphis, many of the recent intermodal bottlenecks have related less to 
the rail lines themselves and more to the interaction between the rail, truck, and maritime networks. 

In April 2021, the Memphis Chamber of Commerce filed a request for assistance from the U.S. Surface 
Transportation Board to resolve òan inland rail crisis affecting Memphis importers, exporters, and rail 
carriers created by the surge of freight, chassis shortages, and gridlock at U.S. rail ramps.ó The request 

 
69  USDOT, 2022. Supply Chain Assessment of the Transportation Industrial Base: Freight and Logistics. 

https://www.transportation.gov/supplychains https://www.transportation.gov/supplychains  
70  https://www.tn.gov/governor/news/2021/11/22/gov--lee-launches--operation-open-road--to-tackle-supply-chain-woes-during-holiday-

season.html#:~:text=Executive%20Order%2093&text=The%20order%20works%20to%20deregulate,and%20commercial%20drivers%20in%20
Tennessee.  

https://www.transportation.gov/supplychains
https://www.tn.gov/governor/news/2021/11/22/gov--lee-launches--operation-open-road--to-tackle-supply-chain-woes-during-holiday-season.html#:~:text=Executive%20Order%2093&text=The%20order%20works%20to%20deregulate,and%20commercial%20drivers%20in%20Tennessee
https://www.tn.gov/governor/news/2021/11/22/gov--lee-launches--operation-open-road--to-tackle-supply-chain-woes-during-holiday-season.html#:~:text=Executive%20Order%2093&text=The%20order%20works%20to%20deregulate,and%20commercial%20drivers%20in%20Tennessee
https://www.tn.gov/governor/news/2021/11/22/gov--lee-launches--operation-open-road--to-tackle-supply-chain-woes-during-holiday-season.html#:~:text=Executive%20Order%2093&text=The%20order%20works%20to%20deregulate,and%20commercial%20drivers%20in%20Tennessee
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noted that severe congestion and inability to access equipment was inhibiting the timely and cost-
effective movement of containers into and out of Memphis intermodal terminals. Shippers were being 
charged storage fees for import containers while they were unable to pick up these containers, 
primarily because the supply of chassis was insufficient. Chassis are the wheeled structures used to 
carry containers on roadways. The shippers considered the chassis shortage to be at least in part 
artificial , in that ocean shipping lines require that a specific subset of chassis be available for their 
customers to haul containers to or from intermodal terminals. If a pool of containers was available for 
use by any customer of any ocean shipping line, chassis usage would be more flexible, and shippers 
could have access to a broader range of chassis not available otherwise. Memphis shippers felt that they 
should have greater choice in which chassis to use for hauling containers to or from intermodal 
terminals.  

Congestion at Memphis area intermodal terminals has also impacted exporters. In March 2021, Norfolk 
Southern established restrictions to containers flowing into the railroadõs Memphis area yard and 
released a statement saying that, òIntermodal terminals are the last stop for containers before they are 
delivered to the cargo owners. Oftentimes, these facilities can become a place where containers quickly 
accumulate. In an effort to prevent/mitigate congestion, Norfolk Southern temporarily meters the 
amounts of traffic we accept in these facilities.ó71 A representative of a drayage provider noted that 
limited access to intermodal yards had been an issue for several months. These limitations cause 
problems for cargo owners and drayage companies because drivers arrive at the gate of intermodal 
terminals only to be turned away and try again the next day. The wasted trips and delays cost shippers 
unnecessary drayage and equipment fees. Exporters forced to wait an additional day may not get on 
the correct vessel, potentially causing downstream disruptions, and further reducing the availability of 
chassis. NS has recently reorganized their intermodal operations in the region, having closed in 2020 
operations at their Harris terminal and relocated them to the Roseville terminal.  

Memphis has also been impacted by access issues to intermodal terminals beyond Memphis as well. For 
example, CSX was forced to restrict CSX Memphis-Charleston container movements in late 2021 due to 
a lack of drayage capacity to move containers between port facilities and CSXõs Charleston intermodal 
terminal.72 However, CSX has recently made acquisitions in the region to expand their operations, 
reflecting their positive outlook on freight markets.73 

As shown in Figure 1-25, the intermodal bottlenecks that afflicted the Memphis area in early 2021 were 
the result of a highly volatile intermodal market following the COVID-19 pandemic, during which 
March container volumes nationwide spiked above past year levels. However, it is significant where the 
resulting shortages occurred: in equipment and within the terminals. Recent data shows that 
intermodal volumes have decreased relative to the same time last year (2021), with January volumes 
being 14.6 percent lower.74 This is due in part to the bottlenecks reducing capacity at terminals.  

 
71  Ari Arishe, òRail delays stymie exporters in Memphis,ó Journal of Commerce Online, March 22, 2021. 
72 Ari Arishe, òLack of dray capacity restricts CSX Charleston container movement,ó Journal of Commerce Online, December 16, 2021. 
73  https://www.bizjournals.com/memphis/news/2022/05/23/csx-increases-footprint -in-memphis-land-purchase.html  
74 https://www.railwayage.com/freight-forecasting/rail-freight-whats-in-the-crystal-ball/   

https://www.bizjournals.com/memphis/news/2022/05/23/csx-increases-footprint-in-memphis-land-purchase.html
https://www.railwayage.com/freight-forecasting/rail-freight-whats-in-the-crystal-ball/
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Figure 1-25: Monthly U.S. Container Volumes , 2018 - 2022  

 
Source: Intermodal Association of North America 

Specific network bottlenecks are difficult to ascertain without intensive consultation with railroad 
owners and operators. Some of this consultation has taken place, and major findings are included in the 
TN, AR, and MS state freight plans. Arkansas state freight plan and rail plan contain a list of 
infrastructure needs, however it was not possible for most of them to pinpoint their location given the 
information provided.75 Across the other border into Mississippi, the state freight plan completed in 
2015 (and updated in 2017) found that there were òno significant bottlenecks on the rail networkó.76 

This freight plan did identify slow rail speeds on the CN corridor along I-55. These findings, however, 
are currently being updated for both Arkansas and Mississippi as they develop their latest freight plans. 
Once complete, including their findings would be useful to increase support for projects that would 
benefit the Mid-South region.  

Table 1-18 provides a summary of this section. 

Table 1-18: Assessment   ֽRail Network Bottlenecks   

Trend or Issue: Rail network bottlenecks and intermodal accessibility 

Type: Weakness  

Regional Impacts: - Capacity restrictions at key intermodal terminals. 
- Delays that can cascade through the supply chain. 
- Inefficiencies in truck drayage operations.  

Magnitude of Regional 
Impact:  

Medium ð Current bottlenecks reflect fluctuations of intermodal markets and may not persist.  

 

 
75  Arkansas State Freight Plan: Appendix E ð Rail Improvement Needs. 

http://www.ahtd.state.ar.us/Trans_Plan_Policy/freight_plan/SFP%20Appendices%20-%20with%20covers.pdf  
76  Mississippi Statewide Freight Plan, Updated 2017.  

http://www.ahtd.state.ar.us/Trans_Plan_Policy/freight_plan/SFP%20Appendices%20-%20with%20covers.pdf
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1.3.2 Precision Scheduled Railroading  

Precision scheduled railroading (PSR) is a railroad operating model that has been adopted by nearly all 
the North American Class I railroads. Although each railroad has its own version of PSR, the common 
tenet is that it enables railroads to make better use of their assets, shipping the same volume of freight 
using fewer freight cars, locomotives and train crews, as well as using fewer classification yards. PSR 
achieves this by emphasizing the scheduling of freight cars on trains over the prior practice of holding 
railcars at a yard until enough were on-hand to meet a predetermined tonnage requirement. 

With the exception of single commodity trains, such as those transporting coal or grain, railroads 
traditionally have operated using a hub and spoke concept, similar to that employed by the airline 
industry. Multiple trains would arrive at a yard with freight cars destined for numerous locations. The 
freight cars would be sorted by destination and assembled into trains. Depending on how congested a 
yard was, freight cars could sit for several days before departing on an outbound train. This 
òclassificationó process could occur several times during the route of a freight car. 

The PSR operating model is based on increased use of point-to-point trains, avoiding the classification 
and reshuffling of cars from train to train at yards en-route to destinations. The time-consuming 
switching of freight cars is eliminated. Point-to-point operations thus result in increased velocity and 
longer trains. 

The intended outcomes of PSR have the ultimate objective of reducing operating expenses: 

ñ Consolidation of the rail network, eliminating less viable traffic lanes. 

ñ Increased freight car and locomotive velocity. 

ñ Improved fuel efficiency. 

ñ Rightsizing of the freight car and locomotive fleets, and employee payrolls. 

In addition to the use of point-to-point trains, PSR comprises several building blocks: 

ñ Reduction of single purpose trains. Although dedicated commodity òunitó trains still operate, 
many have been eliminated and their railcars are combined with general merchandise cars. While 
unit trains operate at faster speeds than general merchandise trains, railcars can wait several days 
for enough cars to operate a train. 

ñ Operation of scheduled longer trains . Consistent with the scheduling of railcars is the scheduling 
of trains. Trains depart as planned, regardless of the available tonnage. The PSR operating model 
also is built on longer trains, which expands the capacity of the railroad network. A rail line has a 
fixed capacity in number of trains, irrespective of train length. Longer trains permit more tonnage 
to move over a rail line. 

ñ Elimination of less profitable traffic lanes . The focus on high asset utilization eliminates traffic 
lanes with low densities. Affected shippers are provided with more circuitous alternative. For 
intermodal traffic, service may be provided to an alternative terminal, requiring truck connections 
over a longer distance. 

ñ Improved productivity of local trains . Train crews and locomotives that pick up and deliver 
railcars at shipper locations are organized to do more work per shift. 
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ñ Pre-blocking at origin yards . Railcars are organized at their origin yards and placed in trains 
grouped (blocked) by their ultimate destination. Once a train arrives at its destination, the cars 
come off the train in blocks for their ultimate destination with minimal sorting. Without pre-
blocking, railcars come off trains near randomly, requiring extensive sorting. Historically, railroads 
have employed large, automated classification yards in high volume locations to facilitate the 
sorting. The extensiveness of the sorting process results in railcars spending excessive òdwelló 
times in the yards. PSR has initiated the closing of many of these facilities. 

The impact of PSR has been mixed. Railroads that have implemented PSR have experienced improved 
financial returns. Some customers, particularly in high-volume traffic lanes, have experienced 
improved service due to higher railcar velocity. Because Memphis is a rail hub, this may benefit some 
shippers. However, range of intermodal services provided to and from Memphis may decrease as 
railroads consolidate their services. Small short-line railroads and certain shippers may receive less 
frequent service as railroads consolidate the number of trains that they operate.  

Table 1-19 provides a summary of this section. 

Table 1-19: Assessment   ֽPresicion Scheduled Railroading  

Trend or Issue: Precision scheduled railroading 

Type: Threat and opportunity 

Regional Impacts: - As a national rail hub, Memphis may benefit from consolidation as railroads focus on their 
larger markets. 

- Service to minor rail destinations might decrease from consolidation, however this will impact 
secondary rail hubs much more than Memphis. 

- In some cases, shippers have seen faster train speeds and transit times, which could be the case 
for some Memphis shippers. 

- Because railroads maintain fewer resources, they cannot recover from service disruptions as 
easily, potentially creating service problems for area shippers. 

- Longer trains could lead to longer closures at at-grade crossings.  

Magnitude of Regional 
Impact:  

Medium - Most railroads have implemented PSR practices to one extent or another, however it is 
likely that these practices will continue to evolve in the coming years.  

 

1.3.3 Intermodal Network Restructuring  

Sources of imports are shifting from East Asia locations that favor West Coast ports to other locations 
that favor East Coast and Gulf Coast ports. While COVID-19 contributed to this shift, it began before the 
pandemic. Increasing unreliability of supply chains involving China and trade conflicts enhance the 
appeal of countries such as Vietnam and India as production centers. The move of production has 
increased the flow of imports through U.S. East Coast ports. 

In addition to the restructuring of trade, investments in infrastructure have facilitated the shift to East 
Coast ports. Improvements in the Panama Canal have fostered the shift of traffic from the Southern 
California ports with rail land bridge to the Midwest and East, to the Canal route with direct ship calls 
at the East Coast and Gulf ports. Complementing the expansion of the Canal has been investment in 
East Coast and Gulf ports, permitting the use of larger ships that provide a cost advantage over rail 
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transportation from the West Coast. As shippers are becoming increasingly cost sensitive, the Canal 
route becomes more attractive even though transit times to Memphis and eastern markets are longer 
than routes through the Southern California ports. East Coast ports have also been investing in rail 
infrastructure. One example is the Mason Mega Rail project at the Port of Savannah which will not only 
increase intermodal capacity at the port, but also enables NS and CSX to build full size trains at the port 
for the first time, with no additional processing at other yards. These developments could increase the 
relative volumes flowing to Memphis from East Coast ports relative to West Coast ports. 

Another intermodal development that could impact rail in Memphis is the shift toward greater 
transloading, which impacts handling equipment requirements and terminal operations. Transload 
within the context of rail intermodal refers to the transfer of freight from international containers of 
40 feet to domestic 53-foot containers. Although transloading requires extra cargo handling, shippers 
can load international trade into fewer containers. Shippers also have greater flexibility to provide last-
minute allocations of inventory after containers arrive in the United States. Figure 1-26 shows the 
increase in transloaded rail volumes from the ports of Los Angeles and Long Beach, the largest 
gateways of imported containers to the United States. 

Figure 1-26: Transloaded Rail Container Volume at Ports of Los Angeles and Long Beach Monthly  

 
Source: ACTA 

Table 1-20 provides a summary of this section. 

Table 1-20 : Assessment   ֽIntermodal Network Restructuring  

Trend or Issue: Intermodal network restructuring 

Type: Threat 
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Table 1-20 : Assessment   ֽIntermodal Network Restructuring  

Regional Impacts: - Diversion of freight to East Coast and Gulf ports could result in freight bypassing gateways like 
Memphis. On the other hand, rail improvements could increase railõs modal share of inland 
movements. 

- Increasing transloading will impact equipment requirements and terminal operations. 

Magnitude of Regional 
Impact:  

Medium ð Long run trend towards East Coast and Gulf ports will decrease the share of import cargo 
coming in through West Coast ports, and moving through rail gateways such as Memphis. However 
this trend has been slow and going on for a decade,77 allowing railroads ample time to react and 
adjust their business. Same occurs with the trend towards greater transloading. 

 

1.3.4 Technology  

Norfolk Southern joined two leading short-line railroads (Genesee & Wyoming and Watco) and two 
leading railcar providers (GATX Corporation and TrinityRail) to establish a venture, Rail Pulse,78 to 
create a new technology platform that will significantly benefit rail operations. It will facilitate and 
accelerate the adoption of GPS and other telematics technology for application to the freight car fleet. 

Rail Pulse, which is expected to eventually comprise 20 percent of the North American railcar fleet, will 
serve two specific purposes. The first is improved safety. The technology will monitor the health of 
freight cars, notifying the car owner, the railroad operator, and shippers of safety related failures. 

The second purpose is to provide a more visible supply chain, improving the competitive position of 
freight rail transportation. The system will provide real-time reporting of freight car location and 
load/empty status, as well as condition. Today, freight cars are tracked using a transponder and 
trackside monitoring technology, which provides less timely and less extensive data. 

The Rail Pulse venture will provide an open architecture, industry-wide telematics platform with the 
intent of including the entire North American freight car fleet. Data will be available to shippers, Class I 
railroads, short lines, regional railroads, switching carriers, and railcar operating lessors with protocols 
established to protect proprietary information. Mandated Positive Train Control (PTC) systems have 
been installed on U.S. freight railroads, and many railroads are actively working to òlight up dark 
territoryó with modern signal and control systems. PTC was mandated as part of the Rail Safety 
Improvement Act of 2008 on rail lines with hazmat traffic or with regularly scheduled intercity or 
commuter rail passenger service. PTC systems use a communication network to remotely control 
locomotives to prevent train-to-train collisions, overspeed derailments, incursions into work zones, 
and movements of trains through switches in the wrong direction. PTC is designed to automatically 
stop a train before certain accidents related to human error occur. These systems can also aid in track 
sharing for passenger and freight trains. See Figure 1-27 for a diagram of PTC. 

While PTC installation was mandated for Class I railroads and without enough funding to fully 
implement it from the federal government, railroads have found that the technology has been worth 
the cost in terms of gained efficiencies and decreased losses. The Federal Railroad Administration (FRA) 

 
77  https://www.joc.com/port -news/us-ports/asia-import-growth-2020-concentrated-largest-us-ports_20210128.html  
78  https://www.railpulse.com/about/   

https://www.joc.com/port-news/us-ports/asia-import-growth-2020-concentrated-largest-us-ports_20210128.html
https://www.railpulse.com/about/
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estimates the cost of implementing PTC at $14 billion.79 The original deadline for implementation was 
set at December 31, 2015. PTC implementation was achieved across applicable rail lines in December 
2020. In 2009, the FRA conducted an economic analysis of PTC. In that analysis, the FRA found that the 
safety benefits of PTC alone would not outweigh the costs.80 However, the FRA thought that at least 
some of the costs of PTC may be offset by long-term business benefits that would result from these 
systems. 

Figure 1-27: Example of a PTC System  

 
Source: U.S. Congressional Research Service/Meteorcomm LLC, ETMS Wireless Network, 2011 

The railroad industry has generally treated PTC as an overlay, a largely unfunded federal safety 
requirement that does not benefit, and if anything hinders, railroad operations. However, some in the 
industry wonder if the technology could start to benefit the industry as a òPTC 2.0.ó PTC enables 
managers to monitor train and locomotive positions and regulate train speeds to maximize fuel 
efficiency. PTC could help to automate the movement of trains through work zones. Currently, the 
process is manual.  

Railroads dispatch trains by a òblockó system where rail lines are separated into segments established 
based on safe stopping distance. A trainõs authority to occupy a given block is limited by whether other 
trains occupy that block or adjoining blocks. For high density lines, authority is granted or withheld by 
electric track circuits and signals. In òdark territoryó authority is given verbally or by other means. 
Theoretically, PTC could provide a more efficient means of dispatching, whereby authority is 
established by train location relative to other trains rather than dividing track segments into blocks. 
This could enable rail lines to operate at a higher capacity than is currently possible.  

 
79 Congressional Research Service, Positive Train Control (PTC): Overview and Policy Issues, September 4, 2018. 
80  Federal Railroad Administration, Positive Train Control Systems Economic Analysis, FRA-2006-0132, July 10, 2009.  
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These developments in rail technology stand to benefit the Mid-South region. In the future, PTC could 
benefit beyond safety, improving rail operations, increasing capacity and lowering costs in the long 
term. Rail Pulse will also benefit the Mid-South region, but in the medium to long term. It will take time 
for the technology to mature and be implemented in other railroads. However, once implemented, this 
technology could make rail freight significantly more competitive nationally.  

Table 1-21 provides a summary of this section. 

Table 1-21: Assessment   ֽImprovements in Rail Technology  

Trend or Issue: Improvements in rail technology 

Type: Opportunity  

Regional Impacts: - PTC improves safety and may eventually improve capacity and operations. 
- Rail Pulse venture will likely make rail more competitive in the medium to long term once 

technology is mature by increasing visibility of rail shipments, enabling greater advantages 
from PSR.  

Magnitude of Regional 
Impact:  

Medium ð Rail technology advancements are positive, however they will take years, if not 
more than a decade to mature and benefit the Mid-South region. Once developed, it could 
greatly benefit rail hubs such as Memphis, afforing business faster and cheaper connections 
throughout the country.  

 

1.3.5 Bridges and Structures  

The two rail bridges in Memphis that cross the Mississippi River, the Frisco and the Harahan Bridge, are 
both over 100 years old. The Harahan Bridge is owned and operated by the Union Pacific Railroad and 
went into service in 1916. A bicycle/ pedestrian pathñthe Big River Crossingñwas recently built along a 
separated portion of the bridge as part of the Main Street to Main Street Multimodal Connector Project. 
The Frisco Bridge is owned by BNSF Railway and entered service in 1892. In 2016 BNSF completed a 
major rehabilitation project on the Arkansas side of the bridge, replacing piers and girders. However, 
Memphis lies within the New Madrid seismic zone which creates an earthquake risk. Given that the 
Frisco and Harahan Bridges were built before modern seismic standards, the bridges could be 
vulnerable to an earthquake. Options to add resiliency and redundancy to Mississippi rail crossings 
have been discussed in the past, including a potential third highway-rail corridor crossing built to 
modern seismic standards.  

Table 1-22 provides a summary of this section. 

Table 1-22: Assessment   ֽRail Bridge s and Structures  

Trend or Issue: Rail Bridges and Structures 

Type: Weakness  

Regional Impacts: - The two rail bridges that cross the Mississippi River were built over 100 years ago with 
antiquated standards. While they have been improved over time, they remain susceptible to 
earthquakes or other risks.  

Magnitude of Regional 
Impact:  

High ð A significant earthquake risk exists that could affect the viability of these two 
important links in the rail network.  
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1.3.6 At -Grade Crossings  

Given the extensive rail network in the Memphis area, numerous highway/rail grade crossings are 
located in the region. As shown in Table 1-23, there are a total of 379 highway/rail grade crossings of 
public roads in six counties surrounding Memphis. A map of these crossings can be found in Figure 
1-28. Numerous at-grade crossings can be found along the Poplar Avenue and Lamar Avenue corridors. 

Figure 1-28: At -Grade Rail Crossings in the MPO Planning Area (MPA)  

 
Source: Memphis 2050 Moving Together Regional Transportation Plan, 2022 

Between 2018 and 2021, 58 crashes occurred at these crossings. One particular crossing at Person 
Avenue and Castalia Street was featured in the regional press when it was identified as one of 13 out of 
200,000 crossings nationwide that had at least 10 accidents over the previous 10 years.81 While this 
crossing may since have been improved, the safety at Memphis crossings will still require continued 
improvement. Many crashes are caused by attempting to out-run a train, or ògate running,ó when the 
crossing is closed for passenger vehicles. This issue can become more frequent on corridors with 
significant volumes of slow-moving long trains. In 2010, the Memphis Urban Area MPO investigated 
alternatives for improving crossings along a Norfolk Southern rail line that parallels Poplar Avenue.82 
The study looked at 16 arterial crossings along a corridor between East Parkway in Mid-town Memphis 
to Rossville in Fayette County. The study investigated the costs and impacts of grade separating two 

 
81  Ed Arnold, Memphis Business Journal, òMemphis rail crossing among most dangerous in nation,ó April 21, 2016. 
82  Memphis Urban Area Metropolitan Planning Organization, Poplar Southern / Corridor Study, July 2010. 



 Mid -South Freight Flows & Industry Analysis  

1-61 

representative crossings. The study found that grade separating one of the representative crossings 
would generate sufficient benefits that the public benefits would outweigh the costs.  

Table 1-23: At -grade Rail Crossings and Crashes in the MPO Region  

County 
Crossings of Public 

Roadways Crashes 2018 ð 2021 

Crittenden County, AR 52 3 

DeSoto County, MS 35 2 

Marshall County, MS 29 5 

Shelby County, TN 223 46 

Fayette County, TN 21 2 

Tipton County, TN 19 0 

Total 379 58 

Source: FRA Safety Database 

Due to frequent complaints about blocked crossings, the FRA established a website in late 2019 for the 
public to report instances of blocked crossings.83 Blocked crossings occur when stopped trains impede 
the flow of motor vehicle or pedestrian traffic at railroad tracks for extended periods of time. Blocked 
crossings in Memphis were recorded on the following roadways: 

ñ Warford Street 

ñ White Station Road 

ñ Semmes Street 

ñ Raines Road 

ñ Estate Drive 

ñ Goodlett Street 

ñ Parkway Drive South 

ñ Avalon Street 

ñ Broad Avenue 

ñ Patterson Street 

ñ North Highland Street 

Blocked crossings not only create an inconvenience but are also a safety concern. Blocked crossings 
may impede the ability of emergency vehicles to respond to emergencies. The risk also exists that 
impatient pedestrians will climb through trains, thus endangering themselves. For example, in 2016, 
University of Memphis police chief sent a warning to all faculty, staff, and students after a train 
stopped on the campus and students were seen climbing over the stalled train.84 

Some of the crossings adjacent to rail terminals can constrain rail operations, making it harder to run 
longer trains, which is the tendency given PSR. Closing these crossings, if low volume, would allow for 
longer trains to be accommodated.  

Table 1-24 provides a summary of this section. 

 
83  https://www.fra.dot.gov/blockedcrossings/  
84  Michelle Corbet, Memphis Business Journal, òU of M train-hoppers highlight campus problem ð and solutions,ó March 28, 2016. 

https://www.fra.dot.gov/blockedcrossings/
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Table 1-24: Assessment  - Rail At -Grade Crossings  

Trend or Issue: Rail at-grade crossings 

Type: Weakness  

Regional Impacts: - Safety risks, frequent crashes, loss of life and property. 
- Delays and unreliability to passenger vehicles, wasted time, incremental fuel 

combustion and emissions. 
- Frequent blocked at-grade crossings. Significant disruptions to traffic and emergency 

services. 

Magnitude of Regional Impact:  High ð Numerous crossings on corridors with significant volumes of trains and vehicles, 
causing significant safety risks, delay, and nuisance to residents.  

 

1.3.7  Rail and Economic Development  

Rail remains an important element of economic development initiatives in or near the Mid-South 
region. For example, in 2021, Ford Motor Company announced that it would build a new plant to build 
electric powered F-series trucks northeast of Memphis.85 Rail is a key component of the siteõs 
transportation access. The Port of Memphis has a plan to upgrade rail at its Presidentõs Island Industrial 
Park.86 At Pidgeon Industrial Park, the Port of Memphis would compact soils and prepare sites to 
benefit from the adjacent Canadian National/ CSX intermodal facility. Rail access is a key selling point 
for the Rail Port Logistics Park, which covers more than 2,000 acres in West Memphis, Arkansas. Rail is 
a component of other existing and prospective industrial locations as well. Rail-served industrial sites 
create a continuing need for rail access infrastructure, including rail spurs, sidings, and improvements 
to existing access infrastructure.  

Table 1-25 provides a summary of this section. 

Table 1-25: Assessment  - Rail and Economic Development  

Trend or Issue: Rail and economic development 

Type: Opportunity  

Regional Impacts: - Attract business and jobs to the region. 

Magnitude of Regional 
Impact:  

High ð One of the main advantages of the Mid-South region is the availability of rail terminals 
and infrastructure, providing direct connections to virtually the rest of North America.  

 

 
85  Bill Stephens, òCSX to serve new Ford electric vehicle and battery plants in Tennessee, Kentucky,ó Trains, October 1, 2021. 
86  Port of Memphis, Port of Memphis Strategic Master Plan,  
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1.4 WATER TRENDS AND ISSUES  

The International Port of Memphis was created in the 1940s when the City of Memphis and Shelby 
County, Tennessee, joined together to form a port commission. The aim of the port was to move 
waterway terminals development away from downtown Memphis to an area more accommodating for 
development.87 The port is governed by a commission of five members, three of which are appointed by 
the City of Memphis and two of which are elected by the board of the Shelby County commissioners.88  

The International Port of Memphis is the fifth largest inland water port in the United States based on 
total tonnage89, spanning 15-miles through Tennessee and Arkansas. There are 66 waterfront facilities 
at the port of which 37 are terminal facilities.90 The port includes 60 water-dependent industries and 
four harbors with eight miles of harbor frontage, protected by 11 miles of levee.91 Activity is clustered 
within four primary port industrial areas in Tennessee: Presidents Island, Frank W. Pidgeon Industrial 
Area, Wolf River Harbor, and the Tennessee Valley Authority  site. The Port of Memphis has Foreign 
Trade Zone status that allows for duty-free import and export, storage, exhibition, assembly, 
manufacturing, and processing.  

The nearby Port of West Memphis, formally known as the West Memphis-Crittenden County Port 
Authority. is located on the west bank of the Mississippi River in Arkansas.  

Figure 1-29 shows the general location and clustering of terminal facilities.  

 
87  https://portofm emphis.com/about/history/ 
88  https://library.municode.com/tn/shelby_county/codes/code_of_ordinances?nodeId=PTIICOOR_CH32PUPRME_ARTXPOCO  
89  https://portofmemphis.com/about/   
90  https://portofmemphis.com/about/  
91  Source: Port of Memphis, 04/13/22 

https://library.municode.com/tn/shelby_county/codes/code_of_ordinances?nodeId=PTIICOOR_CH32PUPRME_ARTXPOCO
https://portofmemphis.com/about/
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Figure 1-29: Ports of Memphis and West Memphis Facilities  

 
Source: 2017 Greater Memphis Regional Freight Plan 

1.4.1 Multimodal Access  

The freight handled by the port and its facilities requires inland transportation to serve communities 
and businesses throughout the Mid-South region and beyond. The roadway system provides access to 
local markets while rail transportation is used for moving bulkier goods longer distance. Pipelines also 
access facilities at the port. Having efficient connections to the rest of the freight transportation 
system is critical for the success of the Port. Below are the key issues related to multimodal 
accessibility. 

ñ Presidentõs Island is located on McKellar Lake, which is a slack water lake off the Mississippi River. 
The site is the location of most terminals in the port, with most of these being situated on the lake 
with direct loading and offloading infrastructure. The CN/CSX line runs through the island and 
many of the terminals, providing rail infrastructure to support loading and offloading. Additionally, 
interstate I-55 is located directly east of the island, supporting truck movement. Key accessibility 
issues include: 

Á For trucks, the connection from Presidentõs Island to I-55 is relatively short in distance, but 
involves multiple roads (Harbor Avenue, Jack Carley Causeway, Riverside Boulevard, and W. 
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McLemore Avenue) and transitions from 4-lane to 2-lane sections, which is not optimal for 
truck operations. It also involves an at-grade crossing right off the I-55 interchange, which 
while not frequently closed, does cause delays on occasion.  

Á For rail, Presidentõs Island is served directly by BNSF and CN, which also provide switching 
service for the UP. However, switching service is not frequent, and the combination of 
infrequent switching and limited siding capacity for some customers results in non-optimal rail 
service. The Port is interested in the potential for a third-party railroad, which could provide 
more frequent service, to handle last-mile switching operations. Improved rail service would 
support current customers, allow them to grow their business without adding trucks to the 
regional highway system, and potentially attract new business. 

Á The waterway, which is the Portõs most important transportation asset, poses some of the 
biggest challenges. For flood protection, the U.S. Army Corps of Engineers (USACE) maintains a 
levee system from Cairo, Illinois, to the Gulf of Mexico, but the amount of funding to maintain 
it varies from year to year; the USACE received $2.1 million dollars for this work in the latest 
budget. Around 5000 to 6000 acres of potentially developable land on Presidentõs Island lies 
within the floodplain and would require extensive fill and levee protection, making it 
expensive to develop for port uses. With soil deposition and shoaling from river and creek 
flows, annual maintenance dredging is needed to maintain appropriate water depths for barge 
navigation and operations.  

ñ The Wolf River Harbor is a slack water harbor located along and north of downtown Memphis. 
The site has road access and is located near interstates 40 and 69. Additionally, the Canadian 
National rail line passes parallel to the harbor. No major accessibility issues identified at this site.  

ñ The Pidgeon Industrial Park  and TVA sites are located on McKellar Lake across from Presidentõs 
Island. The site is situated along the CN railroad and is the location of CNõs Memphis intermodal 
yard and the nearby CN Harrison yard. Additionally, it is also served by pipeline and has roadway 
access to I-55. A project is currently being studied to expand and extend West Shelby Drive to 
improve access to Pidgeon Industrial Park from the south. This project has been on plans for many 
years; however, more tenants would be required at this site to fully justify the project costs.  

ñ The Port of West Memphis is located on the western bank of the Mississippi River in Arkansas. 
The site is the location of the Rail Port Logistics Park which has a city-owned rail spur that connects 
into the Union Pacific rail line that runs directly north of the logistics park. No major accessibility 
issues identified at this site.  

The potential need for a third bridge across the Mississippi River has been identified to accommodate 
general growth in regional truck traffic, including but not limited to port traffic. Highway access is a 
necessity for port operations, especially across the Mississippi River as there is significant growth 
expected there. The closure of the Hernando DeSoto Bridge in 2021 created significant disruptions to 
industries at the port.  

Table 1-26 provides a summary of this section. 
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Table 1-26: Assessment  ֽWater Multimodal Access  

Trend or Issue: Water multimodal access 

Type: Weakness  

Regional Impacts: - Impediments to accessibility impose costs and unreliability to existing tenants and 
limits growth potential.  

- Circuitous and inefficient accessibility increases community and neighborhood 
impacts.  

Magnitude of Regional Impact:  High - While the Mid-South region counts with exceptional multimodal freight 
infrastructure, the connections between this infrastructure and port infrastructure 
could be improved. 

 

1.4.2 Condition of Facilities and Assets   

The Port of Memphis Master plan indicates that at Presidentõs Island roads, rail, stormwater, and 
marine terminal assets are all in declining to poor condition. The 53-acre Public Marine Terminal, 
managed by the Memphis and Shelby County Port Commission, is in extremely poor condition and 
immediate action is needed to forestall weight limitations or outright closure. The general condition of 
President's Island infrastructure is poor. The public marine terminal is effectively at the end of its 
useful life and needs either a major rehabilitation or a relocation to the former TVA Allen marine 
terminal.  

Recent inspections at Presidentõs Island revealed safety issues that must be addressed in the near term. 
The conceptual rehabilitation cost estimate is approximately $4 million; however, the cost or schedule 
of relocating the public marine terminal to the TVA Allen site is unknown at this time. Presidentõs 
Island needs many upgrades for growth to take place. Reclaiming the property to an elevation above 
flood levels and providing road and rail services to the 875 acres identified in the long-term master 
plan build-out would require an investment in excess of $50 million, and it may take considerable time 
to get permits and approvals after completion of design. Beyond schedule and cost, a major reclamation 
project on Presidentõs Island would face significant regulatory risk. Changing floodplain and river flow 
standards could increase the cost or even preclude reclamation of significant acreage on President's 
Island.  

At Pidgeon Industrial Park, poor soils have been a major deterrent in attracting new businesses. The 
soils are newer and less stable, with loading capacities significantly worse than most industries require. 
Conventional slab-on-grade construction is not practical without extensive soil compaction, and other 
construction techniques such as deep piers to solid ground may be needed. The added construction 
costs could potentially be absorbed by larger and more expensive development projects, but not by 
smaller and simpler projects where site prep and geotechnical costs would be an impractically large 
share of development costs. With virtually all other significant infrastructure requirements readily 
available in the Park, the need for a successful approach to ground improvements is paramount. Failure 
to address the Pidgeon Industrial Park soil conditions will lead to continued underutilization of the 
Pidgeon land assets and a failure to fully capitalize on the Canadian National/CSX intermodal 
terminals. Near-term maintenance needs for both areas are listed in Table 1-27. 
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Table 1-27: Presidents Island and Pidgeon Industrial Park Short -Term Maintenance Needs  

Recommendation 
Estimated Conceptual Cost 

(for planning p urposes only) 

Repave Presidentõs Island Terminal Sites $1,750,000 

Rebuild Public Terminal $4,000,000 

Replace Railing at Crane Loading Facility $100,000 

Repair Stormwater Outfalls to McKellar Lake $750,000 

Riverport / Paul R. Lowry Road Resurfacing $5,700,000 

Harbor and Channel Avenue Resurfacing $10,200,000 

Add Paved Shoulder on Harbor Avenue $1,300,000 

Presidentõs Island Cross Street Paving $3,500,000 

Riverport Road Bridge Transitions $150,000 

Rail Upgrade ð Presidentõs Island (3.7 miles) $5,550,000 

Source: 2019 International Port of Memphis Strategic Master Plan 

Currently, facilities on Wolf River are essentially closed down except for a Coast Guard facility that 
remains in remaining in operation. The last major cargo users, Bunge and Cargill, have relocated to 
West Memphis. There is some discussion of closing the River upstream of Beale Street Landing, which 
provides paddlewheel vessel service.92  

Remediation of the TVA Allen sites is underway, and road, rail, utility , and flood protection assets are 
generally in place. The condition of the site is generally favorable for development, but the availability 
of the land for potential port use has yet to be resolved, and it is probably best considered as a mid-
term (5+ years out) opportunity. Harbor Peninsula sits at an elevation of 210 feet and would need to be 
filled and raised to support redevelopment, along with the provision of road, rail, and utility service. 
Combined, there is a potential opportunity of around 800 acres, of which 400 acres would need to be 
raised out of the floodplain.93  

The Port of West Memphis is one of the deepest river ports in this section of the Mississippi River, 
allowing it to remain open when low water limits operations at the Port of Memphis.  

Table 1-28 provides a summary of this section. 

 
92  Source: Port of Memphis, 04/13/22 
93  Source: Port of Memphis, 04/13/22 
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Table 1-28: Assessment  - Condition of Port Facilities and Assets  

Trend or Issue: Condition of Port Facilities and Assets 

Type: Weakness 

Regional Impacts: - Poor infrastructure and soil conditions makes industrial activities at the port more 
costly and less desirable. Business and economic activity could be displaced 
upstream or downstream.  

Magnitude of Regional Impact:  Medium ð The Port of Memphis is over 70 years old, and roads, rail, stormwater, and 
marine terminal assets are in declining to poor condition. Poor soils at Pidgeon 
Industrial Park are the main deterrent to growth, although this issue is costly to fix.  

 

1.4.3 Industrial Land Development  

Issues related to industrial land development for each of the port functional areas are discussed below. 

ľłhŊÌ^hąřחŊ ÌŊö!ą^ 

Presidentõs Island is situated between the Mississippi River and Lake McKellar, with waterfront 
facilities located along the southeastern edge of the island. It hosts a large range of commercial and 
industrial activities, generating substantial freight and contributing to the local economy.  

The Presidentõs Island industrial park is essentially at capacity and has been for a number of years. 
When parcel vacancies occur, they typically are too small for many contemporary users. However, 
there are two areas, currently owned by various companies, which are prime for redevelopment due to 
their relatively low level of activity and the presence of vacant land that can be used connect and 
enable a larger redevelopment. The two areas are:  

ñ Area 1 - 99.76 acres between Wharf and Pier Streets, containing one vacant parcel and several 
smaller properties. According to the International Port of Memphis Strategic Plan, the aggregate 
assessed value in Area 1 is $4,844,800, and the approximate land value is roughly $30.5 million. 
There are a significant number of above ground storage tanks that could affect redevelopment 
costs due to potential environmental mitigation.  

ñ Area 2 ð 41.76 acres south of Channel Avenue, between Buoy Street and the Portõs crane facility. 
The potential property contains two small city-owned properties and two properties with light to 
moderate apparent levels of activity. According to the International Port of Memphis Strategic 
Plan, the aggregate assessed value is $2,801,500 and the approximate land value for parcels not 
currently owned by the city is $15.9 million. There are several above ground storage tanks that 
could affect redevelopment costs due to potential environmental mitigation.  

FRANK W. PIDGEON INDUSTRIAL AREA  

Pidgeon Industrial Park is bordered by the Mississippi River on the west, Lake McKellar to the north, CN 
on the east and the Mississippi state line to the south. It is the most recently developed area at the 
International Port of Memphis and encompasses approximately 2,500 acres of land. There are nearly 
2,300 acres available for development on land controlled by the Port, Electrolux, and Nucor. In addition, 
the adjacent Canadian National/CSX rail intermodal facility is a significant and underutilized asset. The 
Port -controlled and Port-owned sites in Pidgeon Industrial Park have the shortest timeline and lowest 
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total cost industrial and logistical developments. The main impediments to developments at this site 
involve the poor soils, as discussed previously. Some notable inhabitants include Nucor Steel, TVA 
Allen Fossil Plant, and the USACE Ensley Yard. There is continual interest from the private sector in the 
utilization of more acreage for commercial and industrial endeavors.  

WOLF RIVER HARBOR  

The Wolf River Harbor is situated north of I-40 and connects into the Mississippi River south of I-40 
near downtown Memphis. As previously noted, former port users have relocated, and the only 
remaining user is the Coast Guard. The Port does not expect to replace these users.94 The west side of 
the harbor is a residential community, and northeast of the harbor is predominately an industrial area.  

TENNESSEE VALLEE AUTHORITY  

There are also two sites related to the Tennessee Valley Authority (TVA) that are currently unused and 
could potentially be sites of future industrial developments, subject to resolving issues regarding the 
potential availability of the properties for port use.  

ñ TVA Allen Site: The old TVA Allen site has been decommissioned and is in the process of being 
demolished. The process can be grouped into two phases. The steam plant will be demolished first, 
which is expected to take 4 to 5 years. Then the coal ash pond/storage areas on both sides of the 
main plant will be removed and remediated, which is expected to take an additional 5 to 8 years. 
Once the properties that are currently under TVA ownership have been transferred, the site could 
be potentially re-used for industrial purposes. This site is properly positioned, has significant 
infrastructure assets, and is of adequate size to support a heavy industrial or terminal operations 
user in the future. 

ñ TVA Harbor Peninsula: A peninsula exists across the TVA harbor to the north that is currently 
owned by the City of Memphis on behalf of Memphis Light Gas & Water and contains 
approximately 350 acres as configured in the master plan. It is expected that this ownership 
transition would be relatively uncomplicated. However, significant investment would be required 
to raise the site above flood elevation and to extend road, rail, and utility service to the site. Given 
those cost and permitting constraints, this is likely a mid-term development opportunity, with the 
property well suited for terminal operations (high-volume container or bulk marine) or waterfront 
industry user. 

PORT OF WEST MEMPHIS  

The Port of West Memphis has accommodated users like Bunge and Cargill that have moved out of Wolf 
River Harbor, and other large companies such as Louis Dreyfus, Kinder Morgan, and Transammonia 
have constructed large facilities there. West Memphis is rich in òbacklandó but has relatively little 
usable water frontage, making it well suited for handling bulk commodities that are conveyed between 
barges and storage tanks/buildings. The depth of water along the Port of West Memphis is considerably 
deeper than the east side of the Mississippi River, facilitating operations during periods of low water. 
The downside is that currents carry surface debris along the western edge of the Mississippi, creating a 

 
94  Source: Port of Memphis, 04/13/22 
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nuisance for freight traffic, and faster-moving currents can create navigational challenges. Combined 
with current and future intermodal improvements, the Port of West Memphis is positioning itself for 
future increases in freight activity and revenue. The City of West Memphis has been promoting the Rail 
Port Logistics Park, which contains more than 2,000 acres of Greenfields and access to all municipal 
utilities with excess capacity. The City of West Memphis is attempting to acquire the port to promote 
further economic development opportunities.95 In addition, West Memphis has the lowest utility rates 
in the Memphis MSA, with property taxes at half the cost of most other sites in the area. The area is 
zoned I-2 and supports heavy industrial development. The site has no floodplain or environmental 
issues, is rail accessible, and has unrestricted access to interstates I-40 and I-50. Given these advantages, 
the Port of West Memphis is currently laying needed infrastructure to attract businesses. In 2017, 
construction was started on a project to extend a rail line to improve accessibility to the port. This 
project was partially funded by a federal grant, demonstrating the economic potential benefits of this 
logistic asset.96 

The ports of Memphis and West Memphis are more collaborative and complementary, rather than 
competitive. West Memphis handles primarily grain while Memphis handles other commodity types, 
and Memphis provides staging and support for the West Memphis barge fleet in McKellar Lake. Unlike 
deep-water ports, which compete strongly (and often destructively) to capture òdiscretionaryó cargo 
that has a choice to move through several ports, inland river ports tend to focus on local markets and 
local users, for whom there is typically a clear òbest choiceó based on geography, facilities, or other 
factors.97 

Table 1-29 provides a summary of this section. 

Table 1-29: Assessment  - Industrial Land and Development  

Trend or Issue: Industrial Land Development on Water 

Type: Opportunity  

Regional Impacts: - Availability of water-served industrial land enables business growth, economic 
development, and jobs.  

Magnitude of Regional Impact:  High - Significant industrial land available, particularly in Frank W. Pidgeon Industrial 
Area and Port of West Memphis.  

Investment/Strategies/Policies:  - Examine public-private partnership strategies for infastructure investments.  
- Support Port of Memphis in identifying practices or solutions at the Pidgeon Industrial 

Area that mitigate soil challenges to attract new projects. 
- Examine the beneficial use of dredged materials from the Mississippi River and harbor 
for flood plain reclamation. Could potentially increase land availability at Presidentõs 
Island.  

- Work with the City of Memphis to obtain the TVA harbor peninsula property (after it 
becomes available) and beging examining funding streams to develop the site. 

 

 
95  Interview of City of West Memphis 04/5/2020 
96  https://www.progressiverailroading.com/intermodal/news/West-Memphis-breaks-ground-on-port-rail-project--53022  
97  Source: Port of Memphis, 04/13/22 

https://www.progressiverailroading.com/intermodal/news/West-Memphis-breaks-ground-on-port-rail-project--53022
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1.4.4 Container -on -Barge  Growth Opportunit ies 

Opportunities for expansion and growth of container-on-barge markets and services fall into two 
categories: expansion of conventional service (which currently exists), and introduction of new high-
capacity service (which would be associated with massive new investment at multiple points on the 
Mississippi River).  

EXISTING CONVENTIONAL SERVICE  

The Port of Memphis is one of the few inland river ports to host a successful container-on-barge 
service. Seacor American Marine Highway (AMH) brings import containers upriver from New Orleans 
for delivery to customers in the Mid-South region, then takes empty containers downriver to Baton 
Rouge. At Baton Rouge the containers are re-loaded with plastic pellets. The containers are then taken 
to New Orleans for export and the cycle repeats.  

The distribution of empty containers or trailers is an important function that supports logistic 
operations. Containers are either owned or leased by ocean carriers, and those ocean carriers expend 
considerable resources tracking empty containers and ensuring that they are returned to key 
manufacturing regions such as East Asia. To improve financial performance and/or pricing, ocean 
carriers with high import volumes look to fill the òbackhauló return move with as much revenue-
generating cargo as possible. These commodities often consist of grains and other agricultural 
products, wood or plastic pellets, and recyclables.  

Due to its location, the Mid-South region has been a historic destination for the accumulation of empty 
containers, many of them originating in Asia, entering the United States from West Coast or East Coast 
seaports. Reliable access to empty containers can support and help attract plastic, resin, and other 
export manufacturers to the Port of Memphis in the long term, or at least to develop supporting 
services to those industries. Empty containers in Memphis can serve the needs of both its surrounding 
agricultural area (Illinois, Tennessee, Arkansas, Mississippi, Louisiana) as well as the rapidly expanding 
petrochemical export needs of Louisiana. 

The significant growth of domestically produced natural gas and its attendant pipeline networks has 
led to a critical secondary industry: raw plastic "pellets" that are the basic building block of most 
plastic manufactured products, from automobile dashboards to Christmas toys to micro circuitry 
insulators. Natural gas is the feedstock for plastic plants in Louisiana and Texas that need dry empty 
containers to export their plastic pellets to Asian manufacturing destinations. Baton Rouge does not 
have a direct intermodal rail connection, and the provision of empty containers from Memphis via 
barge provides them with the containers they need. Without the barge, those industries would have to 
move pellets in bulk railcars to East Coast ports for containerization and processing. In the long term, 
the Memphis catchment area for empty dry containers may be an incentive for the construction of a 
chemical or petrochemical plant and the subsequent export of those products via container on rail or 
barge. 

Seacor AMH anticipates substantial growth in demand for pellet exports from Baton Rouge, which 
would require expansion of its service frequency and capacity. The current service is generally well-
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accommodated, except during peak periods when inbound trucks may queue up, waiting to be 
unloaded within the terminal area. With growing volumes, additional terminal equipment and acreage 
would likely be needed, and the Port has explored relocating this operation to a TVA site.98  

Table 1-30 provides a summary of this section. 

Table 1-30 : Assessment   ֽBarge Expansion (empty containers or trailers)  

Trend or Issue: Barge expansion (empty containers or trailers) 

Type: Opportunity 

Regional Impacts: - Availability of empty containers and trailers facilitates exports in the Mid-South and 
beyond. 

- Expansion of barge services to reposition empty containers or trailers could benefit 
exporters downstream on the Mississippi River.  

Magnitude of Regional Impact:  Medium - Opportunities exist to expand Seacor operations, particularly at the moment 
with peak asset and container imbalances.  

 

POTENTIAL HIGH -CAPACITY SERVICE 

Container-on-barge is a concept that is not widely used within the United States today. However, with 
the increase in transportation costs, congestion on roadways, and the emergence of precision 
railroading, alternative means of transportation containers are being explored, including moving 
container by barge. Additionally, the COVID-19 pandemic and the supply chain issue that followed 
illustrated that heavy reliance on West Coast ports is a risk. As shippers look for alternatives to West 
Coast ports the Gulf is seen as a potential alternative. Containers on barge is being explored as a means 
to transport containerized goods up the Mississippi River. 

A company called American Patriot Holdings99 has proposed to construct four inland river container 
òhybridó design vessels (not yet constructed, funded, or approved for operation) for container 
shipment on shallow draft waterways. The concept is to receive very large (12,000 to 16,000 TEU100 
capacity) deep-draft ocean container vessels at a new port in Plaquemines Parish, Louisiana, (not yet 
constructed, funded or permitted for construction) and then transport containers up and down river to 
a network of inland river facilities (also not constructed) that could, in the future, include Memphis101 
along with Little Rock, St. Louis, and other river cities. America Patriot Holdings issued a request for 
proposal in December 2021 to seven shipyards for the construction of four inland river container 
òhybridó design vessels with capacities of 1700 to 2500 TEUs. Figure 1-30 shows a concept rendering of 
the proposed vessel.102 American Patriot Holdings has also signed letters of intent with Plaquemines 
Parish in Louisiana and a potential ocean carrier partner to explore building a $1 billion cargo terminal 

 
98  Source: Port of Memphis 04/13/22 
99  https://www.workboat.com/coastal-inland-waterways/american-patriot-holdings-issues-rfp-for-four-river-container-vessels  
100  Container capacity is often measured in òTEUsó or òtwenty-foot equivalent unitsó. A 20-foot long container is one TEU; a 40-foot container 

is 2 TEUs. International containers can be as long as 45 feet, while domestic over-the-road containers can be as long as 53 feet.  
101  https://www.commercialappeal.com/story/money/2020/09/15/mississippi-river-port-of-memphis-ships-american-patriot-

holdings/5682939002/  
102  https://www.workboat.com/coastal-inland-waterways/american-patriot-holdings-issues-rfp-for-four-river-container-vessels  

https://www.workboat.com/coastal-inland-waterways/american-patriot-holdings-issues-rfp-for-four-river-container-vessels
https://www.commercialappeal.com/story/money/2020/09/15/mississippi-river-port-of-memphis-ships-american-patriot-holdings/5682939002/
https://www.commercialappeal.com/story/money/2020/09/15/mississippi-river-port-of-memphis-ships-american-patriot-holdings/5682939002/
https://www.workboat.com/coastal-inland-waterways/american-patriot-holdings-issues-rfp-for-four-river-container-vessels
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for transloading between ocean and river vessels. 103 The Port of Memphis is interested in the potential 
to develop the peninsula across from the TVA harbor into a container terminal compatible with this 
concept.  

Figure 1-30 : Concept Rendering of Proposed American Patriot Inland River Container Vessel  

 
Source: American Patriot 

Table 1-31 provides a summary of this section. 

Table 1-31: Assessment   ֽBarge Expansion (loaded contain ers)  

Trend or Issue: Barge expansion (loaded containers) 

Type: Opportunity 

Regional Impacts: - Increase transportation options for Mid-South region, particularly involving Panama 
Canal imports.  

Magnitude of Regional Impact:  Medium - Opportunity could reduce logistic costs; however, volumes potentially involved 
are not likely to be major. Memphis already has exceptional connectivity to ports through 
rail and highway.  

 

1.4.5 Industr y Growth Opportunities  

Along with marine container handling, the Port of Memphis has targeted four other primary 
opportunities associated with key industry clusters. These are: steel finishing and production; 
agricultural processing and food production; intermodal logistics and distribution; and paper waste and 
plastic recycling and aggregation.  

STEEL FINISHING AND PRODUCTION  

Mid -South  Area  

The Mid-South region is home to many steel producers, fabricators and transporters, including 
Memphis Wire & Iron, Southern Steel, Tomsin Steel, Delta Metals, and many others, employing more 
than 153,000 people in the region. The largest steel finishing and production company, Nucor, is 
located within the Port of Memphis.  

 
103  https://www.commercialappeal.com/story/money/2020/09/15/mississippi-river-port-of-memphis-ships-american-patriot-

holdings/5682939002/  

https://www.commercialappeal.com/story/money/2020/09/15/mississippi-river-port-of-memphis-ships-american-patriot-holdings/5682939002/
https://www.commercialappeal.com/story/money/2020/09/15/mississippi-river-port-of-memphis-ships-american-patriot-holdings/5682939002/
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Industry Trends  
Three current trends are driving growth in this sector: strong growth in construction (infrastructure, 
industrial, and commercial), steel and aluminum tariffs, and the revised NAFTA agreement (United 
States-Mexico-Canada or USMCA). There exists opportunity to accommodate this growth at the 
Pidgeon Industrial Park, especially at the Nucor facility. In recent years Nucor has focused on higher-
value products such as automotive materials (62 percent growth, 2012 to 2017) and tubes and specialty 
steel sheets, which are strong markets offering additional growth opportunities. According to the Port 
of Memphis Strategic Master Plan to support this expansion Nucor may require a reconfiguration of the 
Nucor harbor chute and improved road and rail service. 

Port of Memphis  
A number of specialty steel firms such as Nucor and Liberty Steel Group which are located at the Port of 
Memphis, have located their finishing facilities closer to their final customers, to reduce dependence 
on global supply chains that are increasingly vulnerable to weather, financial, political, and regulatory 
risks. Nucor growth in automotive deliveries and Liberty Steel Group expansion into ònear clientó 
production facilities illustrate these trends. 

With its multimodal freight access and proximity to both the Southeastern and Midwest automobile 
and manufacturing industries, the Port of Memphis is in an ideal position to compete nationally in steel 
finishing and production. 

AGRICULTURAL PROCESSING & FOOD PRODUCTION  

Mid -South Area  
The agricultural production and processing industries in the greater Mid-South region currently 
employ more than 163,000 people, including at several large facilities within the Port of Memphis 
(Cargill/Nouritech and ADM). Most of the state's soybeans are grown on farms located in western and 
central Tennessee then transported to the Mid-South region, where five of the six soybean and other 
oilseed processing facilities in the state are located. More than 98 percent of the demand for soybean 
processing in the region is met by these local processing facilities, which sell most of their products and 
services (89.2 percent) to customers outside the region. 

Industry Trends  

While the Tennessee agricultural economy is highly diversified, recent trade and tariff disruptions may 
offer the potential for new soy export markets and new domestic soy uses. The COVID-19 pandemic and 
the War in Ukraine have disrupted global agricultural supply chains, dampening export opportunities 
for Tennessee agriculture. Tariffs have also had a negative effect, particularly involving soybean 
exports to China, which account for 60 percent of all U.S. soybean exports. The soy industries are 
responding by seeking new export markets (e.g., Latin America and Australia) as well as new domestic 
uses (e.g., higher-value soy crushing and processing facilities, organic niche markets, and new non-food 
uses such as packaging). 

Port of Memphis  
Cargill, a leader in the agricultural commodities sector, owns 69 acres of industrial land on Presidentõs 
Island with direct harbor access to Lake McKellar. Their Presidentõs Island facility is an intermodal 
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distribution hub with a direct rail spur, and also serves as a manufacturing and processing plant. In 
2018, Cargill opened a new facility on Presidentõs Island. 

Attracting higher-value agricultural processing and food production facilities and employers to 
Pidgeon Industrial Park is consistent with goals and market analysis set by the Tennessee Department 
of Economic and Community Development (TDEC). Attraction of agricultural processing and food 
production facilities to Pidgeon Industrial Park may require improved road and rail services, and 
almost certainly will require ground (soil) improvements. 

INTERMODAL LOGISTICS AND DISTRIBUTION  

Mid -South  Area  
The intermodal logistics and distribution industries in the greater Memphis area currently employ 
more than 190,000 people. Current projections indicate a 3 percent growth rate between 2017 and 2028. 
This growth rate lags the projected national growth rate of 8 percent, despite the presence of major 
freight, logistic, and intermodal facilities in the region. 

Industry Trends  
Intermodal and multimodal logistics and distribution is one of the faster growing industrial sectors in 
the United States. Characterizing the sector is extremely difficult, due to its recent growth and internal 
diversification, the explosion of global trade, the more recent e-commerce effects, and the most recent 
round of tariffs, sanctions, and regulations. 

Port of Memphis  
The Pidgeon Industrial Park, which has water access, is home to the Memphis Intermodal Gateway, a 
major intermodal facility operated jointly by Canadian National Railroad and CSX Railroad. 
Additionally, Union Pacific, BNSF, Norfolk Southern, and Canadian National (CN) operate six additional 
yards in the metro area. 

Port of Memphis sites with access to the CN intermodal facility will be attractive to the intermodal 
logistics and distribution industries, provided that the site development costs, principally ground 
stabilization and foundation costs, are made competitive through direct soil amendment or 
compensating incentives.  

The Port of Memphis will need to add a second highway access point to Pidgeon Industrial Park in 
order to continue growth of this sector. In addition, a highway bridge over the rail line to eliminate 
truck/rail conflicts inside the Pidgeon Industrial Park will ultimately be needed. 

PAPER AND PLASTIC MANUFACT URING AND RECYCLING  

Mid -South  Area  
The Mid-South region supports more than 161,000 jobs in the paper and plastics manufacturing and 
recycling industries. The region has an opportunity to capitalize on economies of scale in this sector, 
including presence of International Paper and other businesses, to leverage water assets for continue 
growth. 
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Industry Trends  
The paper and plastics manufacturing and recycling sector is a rapidly changing due to Chinese 
regulatory actions to reduce the volume and nature of wastepaper and waste plastics transported to 
China. As a consequence, domestic recyclers of paper and plastic, both public and private, have seen 
increased recycling costs and increased use of domestic landfills. These disruptive trends could support 
growth opportunities for the paper and plastics manufacturing and recycling sector for the Pidgeon 
Industrial Park and its excellent road, river, and rail connections. 

In the short term, countries such as Vietnam and Thailand are accepting scrap paper and plastic 
imports, although many Southeast Asia countries are developing their own standards for the 
importation of scrap paper and plastics, indicating that paper and plastic markets are undergoing 
systemic and structural changes that will affect not only recyclers and ocean carriers, but also the 
entire global container supply chain circuit and the billions of public and private U.S. dollars invested 
in the collection, aggregation, and shipping of waste paper and waste plastics. 

Port of Memphis  
With incentives, the road, river, and rail assets could support an industrial recruitment to the Port of a 
recovered paper facility to break down and re-use old corrugated containers, old newspaper pulp, or 
recycled containerboard or recycled boxboard. Another option would be to work with CN railroad to 
aggregate higher-value papers or plastics and to transport containerized and sorted papers or plastics 
to either Mobile or Prince Rupert, British Columbia, for export to willing and permissible Asian 
markets. 

Table 1-32 provides a summary of this section. 

Table 1-32: Assessment  - Water Industrial Growth Opportunities  

Trend or Issue: Water industrial growth opportunities 

Type: Opportunity 

Regional Impacts: - Attrach new businesses and economic activity leveraging accessibility to water  

Magnitude of Regional Impact:  High ð Memphisõs strategic location and access to robust freight infrastructure makes it 
an ideal location for businesses that benefit from access to the water. Prevailing global 
trends and disruptions could encourage greater water shipments.  

 

1.5 AIR CARGO TRENDS AND ISSUES  

The Mid-South region is home to the largest air cargo operations in the United States at the Memphis 
International Airport. This airport is the site of the FedEx World Hub along with other significant cargo 
operations by UPS and other smaller carriers. In 2020, Memphis International Airport handled 50 
percent more freight tonnage than the second largest air cargo airport in the contiguous states, 
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Louisville Muhammed Ali International Airport, which is home to the global hub for UPS.104 The Mid-
South region is home to other airports that are capable of handling air cargo,105 however their volumes 
are largely insignificant compared to Memphis International Airport.  

Cargo operations at Memphis International Airport have been increasing at a consistent rate since 
2012, as shown in Figure 1-31. From 2019 to 2020 there was a slight 2.8 percent drop in enplaned cargo 
volume, related to the effects of the COVID-19 pandemic. However, volumes rebounded strongly in 
2021, growing at 6.6 percent and exceeding 2019 volumes. The Airports Council International estimated 
that Memphis International Airport weathered the pandemic better than other airports, leading it to 
overtake Hong Kong International Airport to become the largest air cargo airport in the world in 
2020.106 In 2021 Hong Kong International Airport regained its place as the largest air cargo airport in the 
world, with Memphis International Airport remaining a close second.107  

Figure 1-31: Memphis International Airport Enplaned Cargo Volume and YOY Growth, 2012 to 2021  

 
Source: Annual Comprehensive Financial Report 2021, Memphis-Shelby County Airport Authority 
Note: Excludes mail 

In recent years, growth at Memphis International Airport has been driven by international movements, 
which have more than doubled in share from 2016 to 2021, as can be seen Figure 1-32. This increase is a 
result of FedExõs acquisition of TNT Express, a Dutch package delivery company.  

 
104  FAA 2020 CY20 All-Cargo Landed Weight 

https://www.faa.gov/airports/planning_capacity/passenger_allcargo_stats/passenger/media/cy20-cargo-airports.pdf  
105  See the 2017 Greater Memphis Freight Plan for an overview of these other airports.  
106  ACI 2021 https://aci.aero/2021/11/09/acis-world-airport-traffic-report-reveals-domestic-traffic-leading-recovery/  
107    ACI 2022 https://airport -world.com/aci-world-confirms-global-traffic-figures-for-2021/  
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Figure 1-32: Memphis International Airport Domestic vs International Air  Cargo Share, 2012 to 2021  

 
Source: Annual Comprehensive Financial Report 2021, Memphis-Shelby County Airport Authority 
Note: Excludes mail 

1.5.1 Parcel Industry Developments  

Developments in the parcel industry are critical to air cargo in the Mid-South region because of the role 
that FedEx, and to a lesser extent UPS, play at Memphis International Airport. The FedEx World Hub 
accounts for the majority of air cargo volume at this airport. FedEx operates more than 450 flight 
operations per day, and their facility can process over 180,000 packages and 245,000 documents per 
hour.108 In North America, FedEx operates regional air hubs at Ted Stevens Anchorage International 
Airport, Oakland International Airport, Indianapolis Airport Authority, Newark Liberty International 
Airport, Fort Worth Alliance Airport, Piedmont Triad International Airport, Miami International 
Airport , and Toronto Pearson International Airport. However, because of network economies in air 
transportation that favor hubbing, a significant share of air cargo volume moved by FedEx passes 
through Memphis International Airport.  

Memphis International Airport offers significant advantages to FedEx operations, including the fact 
that it is centrally located in the country and far enough south that it does not close often because of 
severe weather, much less frequently than more northern airports, ensuring continuity of service. 
FedEx has also built redundancy in its network, where it can divert parcels to regional hubs, such as 
Indianapolis, if severe weather affects Memphis.  

Over the past two decades FedEx has been successful at adapting to rapid changes in the parcel market. 
From 2000 to 2008, FedEx evolved its business to serve the growth in e-commerce, primarily through its 
ground service. This included forging relationships with online retailers to lower last-mile logistics 
costs to get products into customers hands. The 2004 acquisition of Parcel Direct represented a step in 
attempting to lower last-mile logistics costs to be more competitive with conventional retail. The 2007 
to 2009 Great Recession increased pressures on delivery costs. Dynamics in the parcel industry changed 

 
108  Memphis International Airport Strategic Overview 2021-2024.  
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with the rapid growth of Amazon, especially after the Great Recession. Amazon placed a premium on 
delivery speed and customer service, which reset customer expectations for home delivery. Amazonõs 
investments in their transportation capabilities, such as in renting airplanes and buying truck fleets, 
has also put pressure on the parcel companies to remain competitive. FedEx recently moved to 
operating seven days a week year-round (previously only operating at this schedule during peak 
months). These developments have been positive to the Mid-South region as FedEx is making greater 
use of air service to compete on transit times.  

FedEx is currently evolving to remain competitive. In 2019 it announced it was ending its relationship 
with Amazon, by first ending Express service and then Ground source. Amazonõs entry into the 
transportation space has led FedEx to realign its priorities and seek to compete more directly with 
Amazon. In 2022, FedEx announced a partnership with Microsoft to offer cross-platform logistic 
services to retailers, merchants, and brands.109 This will offer greater flexibility and faster speeds, 
targeting just-in-time and e-commerce logistics. FedEx is seeking to expand their business, particularly 
with medium-sized firms where profits would be higher than with Amazon. Ending relationships with 
Amazon has also made FedEx more attractive for competitors in the retail space.110 These developments 
are likely to increase the centrality of the Memphis World Hub in FedEx operations, as it seeks to 
compete with Amazon and other logistics providers that are making significant investments in logistic 
performance. It could also incentivize additional mid-sized businesses to move to the Mid-South region 
to get preferential service from FedEx.  

The COVID-19 pandemic has led to an explosion of e-commerce, as people sought to avoid store trips 
and get more of their goods delivered at home (as described in section 1.1.1). This trend will directly 
translate into additional throughput of packages through the Memphis Hub, as seen in Figure 1-31. The 
prospects for FedEx at Memphis are positive, reflected by the higher volumes, continued investments 
in their facilities, including a $1 billion modernization program111 that is expected to be complete by 
2025, and the building of a new Global Headquarters downtown.112  

UPS also intends to grow their operations at Memphis International Airport. They are currently 
embarking on an expansion project that would increase the square footage of their facility by more 
than 50 percent. 113 This expansion is anticipated to increase their throughput capacity, which currently 
stands at 59,800 packages per hour.114 

Table 1-33 provides a summary of this section. 

 
109  Microsoft News Center, 2022, FedEx and Microsoft announce new cross-platform logistics solution for e-commerce 

(https://news.microsoft.com/2022/01/24/fedex-and-microsoft-announce-new-cross-platform-logistics-solution-for-e-commerce/)  
110 https://www.cnbc.com/2019/09/01/fedex-ups-jockey-with-amazon-as-tech-giant-expands-into-shipping.html  
111 https://www.bizjournals.com/memphis/news/2018/03/14/fedex-to-invest-1-billion-in-major-upgrade-and.html  
112 https://newsroom.fedex.com/newsroom/fedex-logistics-opens-global-headquarters-in-downtown-memphis/  
113 Memphis International Airport Strategic Overview 2021-2024.  
114 Memphis International Airport Strategic Overview 2021-2024. 

https://news.microsoft.com/2022/01/24/fedex-and-microsoft-announce-new-cross-platform-logistics-solution-for-e-commerce/
https://www.cnbc.com/2019/09/01/fedex-ups-jockey-with-amazon-as-tech-giant-expands-into-shipping.html
https://www.bizjournals.com/memphis/news/2018/03/14/fedex-to-invest-1-billion-in-major-upgrade-and.html
https://newsroom.fedex.com/newsroom/fedex-logistics-opens-global-headquarters-in-downtown-memphis/
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Table 1-33: Assessment  ֽParcel Industry Developments  

Trend or Issue: Parcel industry developments 

Type: Strength and Opportunity 

Regional Impacts: - FedEx and UPS operations in Memphis have favorable prospects, with cargo volumes 
on a long-term positive trajectory and a rapid recovery from the COVID-19 pandemic. 
Both comapanies are presently making significant investments in their facilities at 
Memphis to keep up with growth.  

- Emphasis on delivery times and performance in parcel industry increases importance 
of FedExõs World Hub in their network.  

- FedExõs recent investments to compete more directly with Amazon in providing 
logistics services for small and medium-sized firms are favorable for the Mid-South 
region. This could encourage additional firms to locate in the region to take advantage 
of accessibility to air cargo service.  

Magnitude of Regional Impact:  High ð FedEx is the largest employer in the Mid-South region, and by a wide margin if 
government and public services are excluded. They are responsible for 98% of the air 
cargo handled by Memphis International Airport. The continued success of FedEx is 
critical for the economy of the Mid-South region. 

 

1.5.2 Accessibility  

One of the main advantages of the air cargo operations at Memphis International Airport is the 
availability of low-cost land within a short drive. The Aerotropolis Airport City Master Plan found in 
2014 that 31 percent of the nearby land was vacant or had no buildings, with lease rates being relatively 
low compared to the rest of Memphis and other cities surrounding major airports. This advantage has 
fueled growth in industry and logistics surrounding the airport, leading to land becoming less available 
and increasing lease rates. Nevertheless, the area still enjoys an advantage relative to other 
metropolitan areas with major airports. Providing adequate roadway access to these industrial areas is 
key to maintaining the competitive advantage the airport has on this front.  

The Memphis International Airport currently has adequate roadway access. The airport is situated next 
to I-240, with access provided through two interchanges with Lamar Avenue and Plough Boulevard. 
The main road used to access the FedEx World Hub, Democracy Road, appears well designed to 
accommodate truck traffic. The main deficiency on these roads, particularly on Plough Boulevard, 
seems to be the condition of the pavements due to accelerated deterioration from higher truck 
volumes.115 No apparent geometric deficiencies were found on other roads bordering the airport: 
Airways Boulevard, Tchulahoma Road, Shelby Drive, and Swinnea Road.116 See Figure 1-33 for an 
overview of the main freight corridors surrounding the airport. However, an engineering study is 
recommended to assess how these roads are performing and their ability to keep up with expected 
increases in vehicular traffic. Shelby Drive and Winchester Road are frequently used to connect to the 
cluster of industrial and warehousing facilities east of the airport. A study was conducted in 2020 that 
evaluated the traffic operations and safety of freight intermodal connectors in Tennessee.117 This study 

 
115 The City of Memphis is currently working on a project to upgrade the interchange at Plough Boulevard. The project is still in the NEPA 

phase and will take 10 to 15 years.  
116 The City of Memphis was recently awarded a Transportation Planning Grant (TPG) to conduct a planning study along Tchulahoma Road 

adjacent to the airport.  
117 Chimba, D. (2020) Evaluating Freight Intermodal Connectors (FICs) in Tennessee, Submitted to Tennessee Department of Transportation. 

RES 2016-35.  
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concluded that TDOT should conduct operational analysis to determine how to improve the level of 
service at intersections along the following intersections surrounding the airport: 

ñ Winchester Road 

ñ Airways Boulevard 

ñ Plough Boulevard 

ñ The intersection of Democrat Road and Airways Boulevard 

ñ The intersection of Democrat Road and Tchulahoma Road 

Figure 1-33: Memphis International Airport Access Roads  

 
Source: 2017 Greater Memphis Regional Freight Plan 
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This study also recommended that a detailed safety analysis be conducted to determine how to improve 
the following intersections next to the airport that had high crash rates: 

ñ Democrat Road 

ñ Tchulahoma Road 

Lamar Avenue is the main road that connects Memphis International Airport to the logistics and 
industry corridor east of the airport. This road carries a high of truck traffic and becomes congested 
during peak hours of the day because of the concentration of logistic activities on this corridor, which 
includes the BNSF rail intermodal terminal. According to the TDOT Transportation Data Management 
System, traffic volumes on this road have rebounded strongly from 2020 to 2021, growing by over 20 
percent and exceeding pre-pandemic peaks. A project is currently underway to widen Lamar Avenue, 
which would improve accessibility to the airport considerably. Construction has started on one of the 
three phases of the project, and all construction activities are expected to be completed by fall 2023.118 
Efforts should be taken to minimize lane closures or significant changes to the geometrics of this 
avenue during work zone activities to reduce the negative impact on existing trucks.  

With the growth of logistics businesses adjacent to the airport, East Holmes Road is being used by 
trucking more intensely. This road, however, was not designed to accommodate this high volume of 
trucks. The City of Memphis currently has two projects addressing Holmes Road ð one on East Holmes 
Road from Malone Road to Lamar Avenue, and a second on West Holmes Road from Tchulahoma Road 
to Mill Branch Road.  

Roads that connect to new and upcoming developments need study to determine their capacity to 
accommodate expected increases in truck traffic. The new UPS project at Swinnea Road will likely 
increase truck traffic considerable on this corridor.  

Table 1-34 provides a summary of this section. 

Table 1-34: Assessment  ֽAir Cargo Accessibility  

Trend or Issue: Accessibility of Memphis International Airport  

Type: Weakness 

Regional Impacts: - Increases costs, delays, and unreliability, particularly after volume increases last year.  

Magnitude of Regional Impact:  Medium ð The 2020 study on intermodal connectors found that the only connectors in 
the Mid-South region (Tennessee only) that were potentially causing bottlenecks to 
freight operations were the access roads to the Memphis International Airport.  

 

 
118 https://www.tn.gov/tdot/projects/region -4/lamar-avenue/timeline.html  

https://www.tn.gov/tdot/projects/region-4/lamar-avenue/timeline.html
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1.6 WAREHOUSING AND DISTRIBUTION TRENDS AND ISSUES 

1.6.1 Growth  

Distribution centers and warehouses have proliferated at an astounding pace, with annual 
development of new sites across the country more than tripling in the past 5 years. Growth in this 
sector has been even faster in the Mid-South region, with new site development tripling in in just one 
year, from 2019 to 2020.119 The increasing prominence of supply chains that emphasize fast times-to-
market, combined with the pandemic-related growth in e-commerce, is leading to growing demand for 
warehouses, distribution centers, and fulfillment centers to support these activities.120 Some estimate 
that e-commerce requires three times more warehousing space per product than traditional retail 
stores.121  

Below are brief descriptions of the facilities that play a warehousing function in supply chains: 

ñ Warehouses temporarily store product inventory and then send it on to end-points. Many retailers 
have evolved sophisticated inventory management systems to òpulló materials from warehouses on 
an as-needed basis, optimizing space usage. Supply chains will continue to seek to minimize 
inventory because it is expensive to own and hold. Inventory carrying costs typically total between 
18 and 25 percent of the value of goods.  

ñ Distribution centers  also store products, although the duration of storage tends to be shorter than 
a warehouse, and distribution centers may also offer value-added services like cross-docking, 
product mixing, packaging, and order fulfillment.  

ñ Fulfillment centers  are a type of distribution center specializing in or offering order fulfillment. 
The term òwarehouseó is often assumed to include both distribution centers and fulfillment centers 
(since the main function in each case is storage of goods).  

The drive for faster time-to-market creates increasing demand for warehouses. As response time shrinks, 
which same-day and next-day e-commerce service offerings are bringing about, portions of inventory must 
be held close by. Moreover, as the variety and volume of products moved in e-commerce channels expands, 
more of the nearby inventory is required. E-commerce fulfillment centers differ from traditional 
distribution centers in their requirement for greater labor input, which results from small order sizes and 
varied content typical of online consumer purchases. They are nevertheless significantly automated 
facilities. Pandemic-related growth in e-commerce has resulted in an increase in investments by major 
retailers and logistics providers in the Southeast, from expanding inland ports to repurposing 
decommissioned shopping malls as distribution centers, and this growth is expected to continue.  

The Mid-South region has the ideal conditions to accommodate this significant growth in warehousing, 
distribution, and fulfillment activities. Industrial and commercial rents are some of the lowest in the 

 
119 CBRE 2020 North America Industrial Big Box Review & Outlook https://www.cbre.com/-/media/ project/cbre/shared-site/insights/local-

responses/industrial-big-box-report-memphis/local-response-2020-ibb-memphis-overview.pdf  
120 CBRE Group, Inc., (August 4, 2021), òU.S. Industrial and Logistics Figures. Q2 2021,ó US Industrial & Logistics Figures Q2 2021 | CBRE 
121 Prologis, (June 17, 2020), Covid-19 special report #6: accelerated retail evolution could bolster demand for well-located logistics space, 

https://www.prologis.com/news-research/global-insights/covid-19-special-report-6-accelerated-retail-evolution-could-bolster  

https://www.cbre.com/-/media/project/cbre/shared-site/insights/local-responses/industrial-big-box-report-memphis/local-response-2020-ibb-memphis-overview.pdf
https://www.cbre.com/-/media/project/cbre/shared-site/insights/local-responses/industrial-big-box-report-memphis/local-response-2020-ibb-memphis-overview.pdf
https://www.prologis.com/news-research/global-insights/covid-19-special-report-6-accelerated-retail-evolution-could-bolster
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country, at $3.44 per square foot in 2020.122 This, combined with excellent highway, rail, water, and air 
connections to the rest of the country, provides strong incentives for businesses to locate their 
warehousing, distribution, and fulfillment operations in the Mid-South region. This has led the region to 
have a low vacancy rate, at 6 percent.123 The COVID-19 pandemic accelerated interest in warehousing and 
distribution in the Mid-South region, as it did throughout the Southeast, leading annual absorption to triple 
from 2019 to 2020, increasing total square footage by 7 percent in just one year.124 Notable examples include 
Nike opening its North American Logistics Center in 2015,125 and Amazonõs plan to open a facility in Byhalia, 
Mississippi, and on Hawkins Mill Road in Memphis.126 The growth in absorption of new warehousing and 
distribution activity will bring economic development and well-paying jobs to the region. However, 
transportation plans should be adjusted to manage the increase in truck traffic that is likely to result from 
these developments, and minimize conflicts with incompatible land uses, such as residential.  

Across the country there is increasing competition for industrial zoned land for new developments,127 which 
has led to vacancy rates reaching some of their lowest levels, and increased rents in recent years, especially 
in high-demand freight markets, including and a 33 percent increase in Northern New Jersey and 24 percent 
increase in the California Inland Empire.128 In most areas of the country, land is limited where warehousing 
space is in highest demand. There are also pressures in favor of other types of development that yield 
highest rents and rezoning and redevelopment of industrial areas into commercial and residential spaces, 
particularly downtown or on the waterfront. Many of these pressures that are common throughout the 
country are not present to the same extent in the Mid-South region, with industrial rents remaining low 
primarily due to the availability of land (especially in Mississippi and Arkansas) and a logistics-friendly 
environment. This gives the region a significant competitive advantage in accommodating expansions in 
the warehousing and distribution sector in the future.  

Table 1-35 provides a summary of this section. 

Table 1-35: Assessment  ֽGrowth in Warehousing and Distribution  

Trend or Issue: Growth in warehousing and distribution  

Type: Strength 

Regional Impacts: - Generates significant economic development and employment opportunities for residents.  

Magnitude of Regional 
Impact:  

High - Affordability of industrial leases combined with exceptional highway, rail, air, and 
water connections have resulted in fast growth of warehousing and distribution facilities, 
particularly since the COVID-19 pandemic started. This is expected to continue and intensify in 
the future. 

 

 
122 CBRE 2020 North America Industrial Big Box Review & Outlook https://www.cbre.com/-/media/project/cbre/shared-site/insights/local-

responses/industrial -big-box-report-memphis/local-response-2020-ibb-memphis-overview.pdf  
123 CBRE 2020 North America Industrial Big Box Review & Outlook https://www.cbre.com/-/media/project/cbre/shared-site/insights/local-

responses/industrial-big-box-report-memphis/local-response-2020-ibb-memphis-overview.pdf  
124 CBRE 2020 North America Industrial Big Box Review & Outlook https://www.cbre.com/-/media/project/cbre/shared-site/insights/local-

responses/industrial-big-box-report-memphis/local-response-2020-ibb-memphis-overview.pdf 
125 https://www.bizjournals.com/memphis/news/2015/06/26/nike-opens-north-american-logistics-center-in.html  
126 https://wreg.com/news/amazon-to-open-facilities-in-mississippi-and-memphis-creating-hundreds-of-new-jobs/  
127 Jones, Lang, LaSalle IP Inc. U.S. Industrial Outlook Q2 2021  
128 CRBE Group, Inc., (June 2021), òU.S. MarketFlash: Industrial Taking Rents Now Growing Faster than Asking Rents,ó 

https://www.cbre.us/research-and-reports/US-MarketFlash-Industrial-Taking-Rents-Now-Growing-Faster-Than-Asking-Rents  

https://www.cbre.com/-/media/project/cbre/shared-site/insights/local-responses/industrial-big-box-report-memphis/local-response-2020-ibb-memphis-overview.pdf
https://www.cbre.com/-/media/project/cbre/shared-site/insights/local-responses/industrial-big-box-report-memphis/local-response-2020-ibb-memphis-overview.pdf
https://www.cbre.com/-/media/project/cbre/shared-site/insights/local-responses/industrial-big-box-report-memphis/local-response-2020-ibb-memphis-overview.pdf
https://www.cbre.com/-/media/project/cbre/shared-site/insights/local-responses/industrial-big-box-report-memphis/local-response-2020-ibb-memphis-overview.pdf
https://www.cbre.com/-/media/project/cbre/shared-site/insights/local-responses/industrial-big-box-report-memphis/local-response-2020-ibb-memphis-overview.pdf
https://www.cbre.com/-/media/project/cbre/shared-site/insights/local-responses/industrial-big-box-report-memphis/local-response-2020-ibb-memphis-overview.pdf
https://www.bizjournals.com/memphis/news/2015/06/26/nike-opens-north-american-logistics-center-in.html
https://wreg.com/news/amazon-to-open-facilities-in-mississippi-and-memphis-creating-hundreds-of-new-jobs/
https://www.cbre.us/research-and-reports/US-MarketFlash-Industrial-Taking-Rents-Now-Growing-Faster-Than-Asking-Rents
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1.6.2 Diversification  

Multi -stage logistics and automation have driven rapid growth in the development of smaller 
distribution centers. The average size of distribution centers has dropped to 220,000 square feet (SF), a 
decline of 15 percent between 2013 and 2017. In fact, the growth in these centers has occurred at both 
the larger (1 million+ SF) and smaller (under 250,000 SF) ends of the size range, as would be expected 
from multi-stage distribution strategies.129 The growth is driven by the continuing demand for faster 
times-to-market, with e-commerce being a significant driver. More distribution staging closer to end-
markets is the result, with the emphasis on delivery more than storage. 

Demand for smaller, closer-in space is being met largely through urban infill. This means development 
or redevelopment in areas that are mainly built out, representing a major shift from practices of the 
past decades. The supply of new urban infill properties has been flat while vacancy rates have rapidly 
declined across the country, as can be seen in Figure 1-34. This is leading to several adaptations, such as 
repurposing of existing facilities and companies leasing out portions of underutilized space. Outer 
regions are also seeing redevelopment through adaptation, as shopping mall sites and other large retail 
(or former retail) properties are being converted to warehouse/distribution functions. Amazon has 
repurposed 25 shopping malls across the country into distribution and fulfillment centers, including in 
Knoxville, Tennessee, and Baton Rouge, Louisiana.130  

Figure 1-34: Vacancy Rates for Urban and Non -Urban Infill  

  
Source: Jones Lang LaSalle 

Table 1-36 provides a summary of this section. 

 
129 Journal of Commerce, (August 10, 2021), òUS importers squeezed for warehousing at ports, inland hubs,ó 

https://www.joc.com/international -logistics/industrial-real-estate/us-importers-squeezed-warehousing-ports-inland-
hubs_20210810.html  

130 https://chainstoreage.com/amazon-has-converted-many-25-malls-distribution-centers  

https://www.joc.com/international-logistics/industrial-real-estate/us-importers-squeezed-warehousing-ports-inland-hubs_20210810.html
https://www.joc.com/international-logistics/industrial-real-estate/us-importers-squeezed-warehousing-ports-inland-hubs_20210810.html
https://chainstoreage.com/amazon-has-converted-many-25-malls-distribution-centers


 Mid -South Freight Flows & Industry Analysis  

1-86  

Table 1-36: Assessment  ֽDiversification of Warehousing and Distribution  

Trend or Issue: Diversification of warehousing and distribution  

Type: Opportunity 

Regional Impacts: - Generates significant economic development and employment opportunities for residents. 

Magnitude of Regional 
Impact:  

Medium - Mid-South region is the ideal location to accommodate mega sites dedicted to 
warehousing and distribution, as lease rates are affordable and land is available. Smaller urban 
infill warehousing and distribution will concentrate closer to large population centers, so this is 
unlikely to take place in the Mid-South region.  

 

1.6.3 Automation  and Multi -Story Technologies  

Automated warehouses can increase throughput per square foot (and thus per acre) by as much as 
three times. Aisles between storage racks can be narrower and the height of the racks taller because 
robotics replace forklifts. This allows more product to be handled and stored horizontally and 
vertically, and pushes warehouse ceiling heights well above 40 feet. Combinations of material handling 
and optical equipment enable greater precision in picking and packing of inventory, which enables 
management of larger volumes and greater varieties of products. Companies interested in warehouse 
automation must weigh the high initial costs of acquiring the equipment and management systems, 
relative to the reductions in operating costs over time. Today, large-scale automation resides primarily 
at large, regional distribution centers, but the use of optical equipment, robotics, and related systems 
will almost certainly be increasingly deployed in smaller facilities over time.  

Multi -story warehousing is an emerging strategy to meet close-in demand on constrained infill sites. 
Already in use overseas, the first U.S. multi-story facility opened in Seattle at the end of 2018, and 
several others are planned or have been implemented around the country (see Figure 1-35 for a recent 
example).131 Capacity per acre at these facilities can be tripled versus traditional one-story facilities, 
demonstrating how these designs are adapted to the smaller sites and costlier land characteristics of 
urban infill.  

Figure 1-35: 4-Story Warehouse in Maspeth Neighborhood of Queens, NY  

 
Source: RXR Realty, LBA Logistics 

 
131 https://commercialobserver.com/2022/03/square-mile-innovo-davis-companies-cbre/  

https://commercialobserver.com/2022/03/square-mile-innovo-davis-companies-cbre/
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In the Memphis area, where land pressure is generally lower than areas like the Northeast, warehouses 
with higher clearance have been a growing market segment, as opposed to true multi-story 
warehousing. South Florida has seen several developments of this type, including the Modlo Air 
Logistics Center in Doral, a three-building, Class A industrial logistics park totaling 495,073 square feet 
with 36-foot clearance height.  

Table 1-37 provides a summary of this section. 

Table 1-37: Preliminary Assessment  ֽAutomation and Multi -Story Warehouses  

Trend or Issue: Automation and Multi-story Warehouses 

Type: Opportunity 

Regional Impacts: - Increase warehouse and distribution throughput 

Magnitude of Regional 
Impact:  

Low ð Given the affordability of industrial leases in the Mid-South region, and availability of 
land, it is unlikely that these technologies will have a major impact in the region.  

 

1.7 PIPELINE TRENDS AND ISSUES  

The Mid-South region lies on North Americaõs most important pipeline corridor, which allows crude oil 
to flow from Canada and North Dakota to refineries in the Gulf, and refined petroleum products to flow 
to population centers along the East Coast and in the Midwest.132 This region is crossed by numerous 
pipelines, primarily used to distribute natural gas for energy uses, as well as gas used in the 
petrochemical industry. The region has access to the Capline Pipeline, delivering refined petroleum 
products, such as jet fuel for use at Memphis International Airport. The Valero Memphis refinery 
receives crude oil from the Capline Pipeline as it crosses through western Tennessee on its route 
between the Gulf Coast and Midwest refineries. Valero then produces gasoline, diesel, jet fuel, and 
petrochemicals. Prior to 2020, the Capline Pipeline was the largest crude oil pipeline by capacity in the 
United States. 

Like many other areas in the country impacted by the proposed Keystone XL Pipeline project, the Mid-
South region has experienced uncertainty in recent years regarding potential expansion of pipeline 
facilities. Efforts to build a pipeline connecting the Capline system to the Plains All American Pipeline, a 
project known as the Byhalia Connection (Figure 1-36), were abandoned in 2021. The Byhalia project 
faced legal challenges over Capline and All Americanõs attempted use of eminent domain, as well as 
environmental and economic challenges. Local opposition based on environmental justice concerns, 
and decreased energy demand resulting from the COVID-19 pandemic, were the primary factors for 
cancellation cited by the sponsors.133 The project resulted in on-going policy discussions at the 
Memphis City Council as well as in the Tennessee State legislature. 

 
132 https://www.eia.gov/naturalgas/archive/analysis_publications/ngpipeline/transcorr_map.html 
133  https://canada.constructconnect.com/dcn/news/usa/2021/07/under-pressure-company-cancels-tennessee-pipeline 

https://www.eia.gov/naturalgas/archive/analysis_publications/ngpipeline/transcorr_map.html
https://canada.constructconnect.com/dcn/news/usa/2021/07/under-pressure-company-cancels-tennessee-pipeline
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Figure 1-36: Proposed Byhalia Connection Route Map  

 
Source: Memphis Business Journal 

Wider economic and geopolitical trends in energy production in general have impacted pipelines in the 
Mid-South region. In 2021, the flow of the Capline Pipeline was reversed from south-to-north to north-
to-south to support oil export through Mississippi.134 Oil now flows from Patoka, Illinois, to St. James, 
Louisiana, carrying Canadian oil sands crude. Capline cited economic pressures resulting from the 
COVID-19 pandemic, as well as demand for crude oil from Canada and Bakken shale, from both 
international export markets and Gulf Coast refineries. The flow reversal decreased the capacity of the 
pipeline to 200,000 barrels per day, and as a result, the Capline Pipeline is no longer one of the top 
pipelines in the country. For comparison, the Colonial Pipeline, which transports refined oil products 
between Texas and New York, has a capacity of 3 million barrels per day. Colonial has branches in 
Tennessee.  

Pipeline infrastructure is vulnerable to cyberattack, as demonstrated by the 2021 ransomware 
cyberattack on the Colonial Pipeline, which shut down operations for five days and caused a fuel 
shortage throughout the East Coast. Colonial had to inspect the 29,000 miles of pipeline for damage or 
compromise and were able to show that hackers did not access the computer systems impacting the 
actual flow of oil. However, oil pipelines are intensely sensitive security assets, and the integrity of 
their computer systems should be protected. 

Table 1-38 provides a summary of this section. 

 
134 https://www.pipeline -journal.net/news/company-cancels-tennessee-pipeline 

https://www.pipeline-journal.net/news/company-cancels-tennessee-pipeline
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Table  1-38: Assessment   ֽExtensive Pipeline  Infrastructure  

Trend or Issue: Pipelines 

Type: Strength 

Regional Impacts: - Extensive pipeline infrastructure provides the Mid-South region reliable access to 
energy products and markets  

Magnitude of Regional Impact:  Medium ð Provides an advantage over other comparable metropolitan areas, however the 
national pipeline network is mature, resulting in only a minor advantage for the Mid-
South region. 

 

1.8 SUMMARY  

The trends or issues that were assessed to have a high impact on the Mid-South region are listed in 
Table 1-39 and those that were assessed to have a medium impact are listed in Table 1-40. This 
preliminary assessment will be updated and expanded on once other tasks of this study are completed. 
Ultimately, these assessments will be a key input into the development of recommendations and 
strategies.  

Table 1-39: Trends  or Issues Likely to have  a High Impact on Mid -South Region  

Trend or Issue Mode 
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E-commerce Multimodal X   X 

Truck Roadway Safety Truck/Highway   X  

Pavements and Structures Truck/Highway    X 

Truck Electrification  Truck/Highway X    

Driver Shortage Truck/Highway   X  

Rail Bridges and Structures Rail   X  

Rail At-grade Crossings Rail   X  

Rail and Economic Development Rail X    

Water Multimodal Access Water   X  

Industrial Land Development on Water Water X    

Parcel Industry Developments Air X X   

Growth in Warehousing and Distribution  Warehousing and Distribution  X   
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Table 1-40 : Trends or Issues Likely to have  a Medium Impact on Mid -South Region  

Trend or Issue Mode 
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COVID-19 Pandemic Multimodal X   X 

Truck congestion and bottlenecks Truck/Highway   X  

Truck Parking  Truck/Highway   X  

Rail Network Bottlenecks Rail   X  

Precision Scheduled Railroading Rail X   X 

Intermodal network restructuring  Rail    X 

Improvements in Rail Technology Rail X    

Condition of Port Facilities and Assets Water   X  

Barge Expansion (empty containers or trailers)  Water X    

Barge Expansion (loaded containers) Water X    

Water Industrial Growth Opportunities  Water X    

Accessibility of Memphis International Airport  Air   X  

Diversification of warehousing and distribution  Warehousing and Distribution X    

Extensive Pipeline Infrastructure  Pipelines   X  
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2 ·ʦȇɆȺɁʻ ·ɠɿˣʮ ǁɴǿ ·ɿʦȇǸǁʮʻʮ 

2.1 OVERVIEW  

The Mid-South Region handled 376 million freight tons in 2019 valued at $700 billion. Truck and rail are 
the two most important freight modes in the Mid-South Region. Trucks have handled 42 percent of the 
Mid-South Regionõs freight tonnage (48 percent of total value), while rail has handled 54 percent of 
freight tonnage (38 percent of total value). The interstate traffic in the region handles majority of truck 
traffic, while rail was mostly handled by five class I railroads. The majority of traffic moving along the 
regions freight network is pass-through, meaning it both originates and terminates outside of the Mid-
South Region. The through traffic moving in the region mainly represents rail traffic at 93 percent of all 
rail flows and truck traffic with 70 percent of all truck flows or 80 percent of the total freight in the 
region. Through traffic connects mainly Tennessee, Illinois, Georgia, Arkansas, Texas and Louisiana. 

The total weight of freight transported in the region is expected to reach 670 million tons in 2050, 
which represents a long-term Compound Annual Growth Rate (CAGR) of 1.9 percent. The total value of 
freight is expected to reach $1.6 trillion by 2050, which at a growth rate of 2.6 percent annually is 
higher than growth in weight due to faster growth for consumer goods with a higher average value per 
ton. In terms of direction, outbound freight is expected to grow at the highest rate of 2.4 percent and 
inbound is expected to grow at 2.1 percent. 

Mix of commodities in tonnage terms is different than mix of commodities in terms of value. The top 10 
commodities represent 51 percent of total tons and value, but seven commodities in the top 10 
commodities by weight are not among top 10 by value. In terms of weight heavy bulk commodities, 
such as Coal, Construction and Agricultural commodities represent the highest share in terms of total 
weight. In terms of value Freight of All Kinds (FAK), mostly shipped in containers, Warehouse & 
Distribution Center commodities, Chemicals and Plastics, and Motor Vehicles and Parts represent the 
highest share (see Section 2.2). This report provides an overview of the freight volumes flowing 
through this freight transportation system by mode, geographical patterns, and commodity. This helps 
build an understanding of how the freight transportation system is used and the distinct economic 
activities and industries it serves. The main data set used to develop this understanding is the S&P 
Global Transearch database, which represents the gold standard of commodity flow representations 
available in the United States. This report also uses Transearch data to forecast freight demand out to 
2050, to evaluate how expected changes in the economy are likely to affect the volume and patterns of 
freight moving through the transportation system. This can help shape investments and planning 
decisions so that the system is better able to anticipate future needs.  

This report first provides a multimodal overview of freight demand and forecasts, followed by detailed 
descriptions of truck, rail, air, and water flows. The section below presents a brief overview of the 
Transearch database, while Appendix A provides more details on the assumptions and data sources 
used to develop this database.  
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2.1.1 Transearch Database  

Transearch is the database of U.S. commodity freight movement used for transportation planning, 
freight modeling, market analysis, and forecasting. Transearch is updated annually by S&P Global. The 
database utilizes data from dozens of official public, private, and proprietary industry 
sources. Transearch includes market-to-market flow data 
at the county level for more than 450 individual 
commodities and seven modal categories of freight 
transportation. Flows are identified as international or 
domestic, and by equipment type for trucking. Volume 
measures are annual short tons converted into unit counts 
and dollar value of commodities moved.  

Transearch was developed 40 years ago and has evolved steadily, receiving consistent enhancements 
based on feedback from its client base. The data can be characterized as long-term market tested and 
proven. Additionally, the annual processing cycle includes validation quality control measures through 
comparisons with alternate sources of information, such as the Bureau of Transportation Statisticõs 
Commodity Flow Survey (CFS) and the Federal Highway Administrationõs Freight Analysis Framework 
(FAF). And further validation is through comparison with the prior year's version. Where significant 
changes are seen from earlier data, or when compared to the CFS or FAF, the development stream for 
the records in question are carefully reviewed and traced back to the specific input factors that serve as 
the basis for the generation of the result. Where possible, alternate information sources will be 
reviewed and compared to help substantiate or adjust the activity level. 

S&P Global uses its comprehensive economic modeling expertise to forecast the flows for future years 
by commodity, mode and the geography of the transportation. The economic forecasting of freight 
flows uses a hybrid modeling approach that relies on S&P Globalõs commercial economic modeling 
framework of consistentl y linked macroeconomic, regional, inter-industry, and international trade 
forecast modeling systems. The detailed freight flow forecasts are modeled in a manner that is 
consistent with the most likely overall path of the economy at a national, regional, and sub-state level. 
For use in the plan, forecasts are provided out to 2050 with 2019 as the base year data, the most recent 
Transearch historic data. 

2.2 MULTIMODAL OVERVIEW  

The freight transportation network in the Mid-South Region handled 376 million freight tons in 2019 
valued at $700 billion (see Table 2-1). The total weight of freight transported in the region is expected 
to reach 670 million tons in 2050, which represents a long-term CAGR of 1.9 percent. The total value of 
freight is expected to reach almost $1.6 trillion by 2050, which, at a growth rate of 2.6 percent annually, 
is higher than growth in weight due to faster growth for consumer goods that have a higher average 
value per ton. In terms of direction, freight flows in the Mid-South Region consist mostly of through 
traffic. Inbound flows represent a significantly lower percentage of the total tons and are forecasted to 
grow 2.1 percent annually until the end of the forecast period. Outbound freight flows ranked third in 

Four-fifths of all freight by weight 
in the region consists of traffic 
passing through.  
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terms of tonnage in 2019, but with the fastest annual growth rate among other directions they are 
expected to overtake inbound flows by 2050. Flows within the region account for the smallest share of 
the total weight and value and are expected to grow at a slower rate compared to other directions of 
flow.  

Table 2-1: Total Freight Flows by Direction, 2019  and 2050  

Direction  
2019 
Tons 

(000õs) 

2050 
Tons 

(000õs) 

2019 
Share of 

Total 
Tons 

CAGR 
2019-
2050 

2019 Value 
(Million $)  

2050 Value 

(Million $)  

2019 
Share of 

Total 
Value 

CAGR 
2019-
2050 

Inbound 30,512 58,892 8.1% 2.1% 76,139 174,868 10.9% 2.7% 
Outbound 28,890 59,757 7.7% 2.4% 110,975 263,974 15.9% 2.8% 
Within 15,758 22,753 4.2% 1.2% 55,660 75,193 8.0% 1.0% 
Through 301,076 528,434 80.0% 1.8% 457,179 1,024,582 65.3% 2.6% 
Total 376,235 669,836  1.9% 699,953 1,538,617  2.6% 

Source: S&P Global 2022 Transearch Database  

2.2.1 Freight Modes  

Table 2-2 shows forecasts the main freight transportation modes in the Mid-South Region. Truck is the 
dominant mode by value followed closely by rail. Air also has a high share of total value due to the 
importance of FedEx air cargo operations at the Memphis International Airport. Rail carries the most 
freight by weight in 2019, followed by truck, while water and air carry significantly lower percentages 
of total tons. No major mode shifts are expected through the forecast period as freight will be carried 
mostly by truck and rail, with a smaller share by water, and an even smaller share by weight of high-
value cargo shipments carried by air. Minor changes are expected for each mode share as annual 
growth is forecasted to range between 2 percent and 3 percent for all major modes except water, which 
will remain somewhat flat at an annual growth rate of 0.1 percent, considerably lower than the other 
modes. Rail intermodal is expected to grow more than twice as fast as rail carload, primarily because 
intermodal is used to move consumer products, while some of the largest cargoes moving by carload, 
such as coal, are expected to decline. The following section provides more detail on how the mix of 
commodities flowing in the Mid-South Region is expected to change in the coming decades.  

Table 2-2: Freight Flows by Mode, 2019  and 2050  

Mode 
2019 
Tons 
(000õs) 

2050 
Tons 
(000õs) 

2019 
Share 

of Total 
Tons 

CAGR 
2019-
2050 

2019 Value 
(Million $)  

2050 Value 
(Million $)  

2019 
Share 

of Total 
Value 

CAGR 
2019-
2050 

Truck  158,590   334,814  42.2% 2.4%  333,664   712,710  47.7% 2.5% 
Rail Carload 183,854 263,834 48.9% 1.2% 161,538 323,101 23.1% 2.3% 
Rail Intermodal 22,286 56,231 5.9% 3.0% 103,774 256,140 14.8% 3.0% 
Water 10,814 13,493 2.9% 0.7% 4,033 4,156 0.6% 0.1% 
Air  691   1,463  0.2% 2.4%  96,945   242,510  13.9% 3.0% 

Total 376,235  669,836   1.9% 699,953  1,538,617   2.6% 

Source: S&P Global 2022 Transearch Database 
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2.2.2  Commodities  

In terms of tonnage, the top freight flows in the Mid-South Region involve movements of three types of 
commodities: bulky energy and chemical products, agriculture, and consumer products. Figure 2-1 
illustrates the shares of the top ten commodities by weight in the region in 2019 and 2050 across all 
modes. Bituminous Coal, mainly shipped through the Mid-South Region on rail from the Wyoming 
Powder River Basin to Georgia or Alabama, is the top commodity flow in terms of total weight in 2019 
with an 18 percent share of overall tons across all modes. The FAK commodity category represents 4 
percent of the total freight in terms of tons. The Warehouse & Distribution Center commodity category 
is mostly shipped on truck, consists mainly of high-value consumer goods (e.g., general merchandise, 
refrigerated goods, other warehouse products) and represents 5 percent of total tonnage. This 
classification is used when a shipmentõs origin point is a warehouse or distribution center. 
Miscellaneous Inorganic Chemicals represents 4 percent of total weight and are mainly shipped by rail. 
The remaining tonnage flows consist of 3 percent of Oil, Kernels, Nuts and Seeds, 3 percent Petroleum 
Refining Products (e.g., gasoline, diesel fuel), 2 percent Gravel and Sand and 3 percent Plastic Material 
and Synthetic Fibers. For a detailed description of the Standard Transportation Commodity Code 
(STCC) system see the STB Waybill Sample Reference Guide.135 

The shares of the top ten commodities are forecasted to change by 2050 as shown in Figure 2-1. The 
total share of Bituminous Coal tons drops at a rate of -7.1 
percent CAGR from 2019 to 2050 due to a decline in coal use 
for electricity generation and an overall switch to 
alternative energy sources, such as solar and wind. The FAK 
commodity category represents 6 percent of the top ten 
commodities' total weight in 2050. Warehouse & 
Distribution Center commodities, which consist mostly of 
consumer goods, represent 7 percent of the weight shipped 
in the Mid-South Region in 2050. Growth in FAK, mostly 
shipped by rail, and Warehouse & Distribution Center 
commodities, shipped by truck, highlights the importance of 
consumer goods and e-commerce goods for the regionõs 
growth. Miscellaneous Inorganic Chemicals represents a 
higher share of overall weight in 2050 at 6 percent of the 
total due to the growth of chemical manufacturing in the 
United States. Agricultural commodities are expected to retain their importance by 2050 since Oil 
Kernels, Nuts or Seeds, and Grain represent 7 percent of total weight. Plastic Material or Synthetic 
Fibers also gain importance due to the increased availability of cheap feedstock used for plastic 
manufacturing from increased natural gas exploration. Primary Iron and Steel Products are projected 
to comprise 3 percent of the total weight in 2050, which is essentially the same as their share in 2019. 
The remaining top ten category flows in 2050 consist of Fiber, Paper, and Paperboard (3 percent), 
Fertilizers (3 percent), and Miscellaneous Waste or Scrap (3 percent).  

 
135 https://www.stb.gov/wp -content/uploads/2019-STB-Waybill-Reference-Guide.pdf 

The FAK commodity category is 
mainly transported in containers 
or trailers by intermodal rail 
which includes different 
commodities (e.g., food and 
beverages, building products) 
and streamlines the shipping and 
invoicing process by allowing 
commodities of different freight 
classes to be classified and 
shipped under a single group.  
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Figure 2-1: Top Ten Commodity Groups (4 -digit STCC) by Tons, 2019 and 2050  

 

 
Source: S&P Global 2022 Transearch Database 
Note: All Other includes remaining 4-digit commodities. 

Figure 2-2 shows the commodity share by value. The FAK category of shipments valued at $86 billion 
represents 12 percent of the total freight commodity categories by value in 2019, followed by $79 
billi on in Motor Vehicles (11 percent), $29 billion in Pharmaceuticals (4 percent), and $28 billion in 
Transportation Equipment (4 percent). The remaining of the top ten freight by value is distributed 
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almost evenly among Rail Intermodal Drayage to/from ramp, Plastics, Warehouse & Distribution Center 
commodities, Motor Vehicle Parts, and Instruments, Photo and Optical Equipment. 

Commodity shares are expected to change by 2050 (see Figure 2-2). Similar to 2019, the FAK commodity 
category, valued at $205 billion, represents 13 percent of the total freight commodity categories by 
value, followed by $127 billion in Motor Vehicles (8 percent), $100 billion in Pharmaceuticals (6 
percent), Plastics worth $69 billion (4 percent), $62 billion in Transportation Equipment (4 percent) and 
$60 billion in Warehouse & Distribution Center commodities (4 percent). The remaining of the top ten 
freight by value is distributed almost evenly among Motor Vehicle Parts or Accessories, Chemical 
Preparations, Instrument, Photo and Optical Equipment, and Rail Drayage to Ramp. The distribution of 
the top ten ranked commodities by value in 2050 is very similar to the distribution of the top ten 
commodities by value in 2019. 

The changes in the commodity mix will have a differential impact on the freight transportation system 
in the Mid-South. Figure 2-3 shows how the different freight modes are expected to handle the 
increases in freight out to 2050. This figure includes all flows moving through the Mid-South freight 
transportation system, including those passing through. Of the total increase in tonnage by 2050 (from 
2019), 33 percent is expected to come from Chemicals and Allied Products. Most of these additional tons 
will be transported by carload rail; however, trucks will also play a major role. The second largest 
source of growth is Food or Kindred Products, which is expected to account for 21 percent of the 
incremental tonnage. Roughly half of this tonnage will be transported by Truck and half by Rail. The 
third largest source of growth is warehousing and distribution related (Secondary Traffic), which will 
be entirely transported by Truck. Other commodities that are expected to contribute to tonnage 
growth include Pulp, Paper, or Allied Products; Farm Products; Clay, Concrete, Glass or Stone; and 
Waste or Scrap Materials. On the flipside, the large decreases in coal tonnage will affect carload rail 
entirely. Small but significant decreases in Petroleum or Coal Products are expected to affect Rail, 
Truck, and Water.  

This section has focused on the commodity flows moving through the Mid-South freight transportation 
system regardless of whether they are produced, consumed, or simply passing through. This is 
appropriate from a system planning perspective as capacity is needed in the system whether the 
commodity is loaded/unloaded in the region or not. At the same time, the Transearch commodity 
database also provides a window into better understanding the nature of the local economy and the 
freight it generates. The two following tables explore this perspective by showing the freight value that 
is loaded/unloaded onto the freight transportation system. Focusing on freight value is useful as the 
value of freight can be interpreted as the importance that the economy places on that product or 
commodity. Freight is more valuable when it generates higher benefits to customers, supporting higher 
market prices. On the flipside, the weight of freight correlates most closely with the negative impacts 
of freight transportation on the economy and society. The higher the weight, the more energy, space, 
and infrastructure required to move it. In this framework, the goal of freight planning is to focus on 
improving the speed and efficiency of moving high-value freight while minimizing the negative 
impacts of moving high-tonnage freight.  
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Figure 2-2: Top Ten Commodity Groups (4 -digit STCC) by Value, 2019 and 2050  

 

 
Source: S&P Global 2022 Transearch Database 
Note: All Other includes remaining 4-digit commodities. 
 

Fak Shipments , 
12%

Motor Vehicles , 11%

Drugs , 4%

Transportation 
Equipment , 4%

Rail Intermodal 
Drayage to Ramp , 

4%

Rail Intermodal 
Drayage from 

Ramp , 4%

Plastic Mater or 
Synth Fibres , 3%

Warehouse & 
Distribution 
Center , 3%

Motor Vehicle 
Parts or 

Accessories , 3%

Instrum, Photo 
Equipment, 

Optical Eq , 3%

All Others , 49%

2019

Fak Shipments , 
13%

Motor Vehicles , 8%

Drugs , 7%

Plastic Mater or 
Synth Fibers , 5%

Transportation 
Equipment , 4%

Warehouse & 
Distribution 
Center , 4%

Motor Vehicle 
Parts or 

Accessories , 3%

Chemical 
Preparations, 

Nec , 3%

Instrum, Photo 
Equipment, 

Optical Eq , 3%

Rail 
Intermodal 
Drayage to 
Ramp , 2%

All Others , 49%

2050



 Mid -South Freight Flows & Industry Analysis  

2-8 

Figure 2-3: Sources of Tonnage Growth  ֽIncremental Growth in Tons 2019 to 2050 by Commodity 
and Mode  

 
Source: S&P Global 2022 Transearch Database 
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Table 2-3 shows the top ten commodity flows loaded onto the freight transportation system in the Mid-
South. This could represent commodities that were produced in the region or handled/transloaded into 
different freight modes. Some double counting is present in this table as a single commodity might 
have been transported by multiple modes. However, the table provides useful insights into the 
commodity groups and industries that are driving production and freight flows. The top sector in 2019 
in terms of freight value is warehousing and distribution (Secondary Traffic), accounting for one-third 
of freight flows originating in the region. These flows include a wide range of commodities flowing 
through the large warehousing and distribution sector in the Mid-South. The second and third largest 
commodity flows originating in the region are Chemical or Allied Products and Transportation 
Equipment. Shipments of Chemicals and Allied Products are expected to grow at one of the fastest 
rates, at 4.1% per year, increasing their share of freight flows from 13.1% to 22.4%. Significant growth is 
also expected in Misc. Manufacturing Products.  

Table 2-3: Top Ten Commodity Flows Originated or Produced in the Mid -South Region , 2019 and  
2050  

Rank Commodity Groups (STCC2) 
2019 Value 
(Millions 

USD) 

2050 Value 
(Millions 

USD) 

2019 
Share 

of 
Value 

2050 
Share 

of 
Value 

CAGR 
2019 - 
2050 

1 50 - Secondary Traffic 62,972 98,972 33.6% 25.7% 1.5% 
2 28 - Chemicals or Allied Products 24,590 86,090 13.1% 22.4% 4.1% 
3 37 - Transportation Equipment 28,622 51,320 15.3% 13.3% 1.9% 
4 46 - Misc. Mixed Shipments 21,286 45,608 11.3% 11.8% 2.5% 
5 38 - Instrum., Photo Equip, Optical Eq 16,224 34,522 8.6% 9.0% 2.5% 
6 36 - Electrical Equipment 5,776 12,096 3.1% 3.1% 2.4% 
7 35 - Machinery 4,258 8,158 2.3% 2.1% 2.1% 
8 20 - Food or Kindred Products 3,736 8,098 2.0% 2.1% 2.5% 
9 39 - Misc. Manufacturing Products 2,690 7,714 1.4% 2.0% 3.5% 
10 21 - Tobacco Products 1,282 6,820 0.7% 1.8% 5.5% 
 Other 16,216 25,771 8.6% 6.7% 1.5% 
 Total 187,650 385,168 100.0% 100.0% 2.3% 

Source: S&P Global 2022 Transearch Database 

Table 2-4 summarizes the freight value that is unloaded from the freight transportation system, which 
could represent either consumption of the commodity or transshipment onto another mode. 
Secondary Traffic accounts for over one-third of all value flows, just as it did in the origination of 
freight shipments. This indicates that the warehousing and distribution sector in the Mid-South region 
generates or attracts over one-third of all freight shipments. Freight flows from this sector are 
expected to grow at a moderate pace of 1.1 percent each year; however, this growth rate is slower than 
the growth rate of shipments of many other commodities, leading to this type of freight having a lower 
value share by 2050. In 2019, the other commodity groups that account for the most freight value being 
terminated are Misc. Mixed Shipments, Transportation Equipment, Chemicals or Allied Products, and 
Electrical Equipment. Faster growth is expected for Misc. Mixed Shipments, Chemicals and Allied 
Products, Electrical Equipment, Food and Kindred Products, Misc. Manufacturing Products, and 
Machinery.  
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Table 2-4: Top Ten Commodity Flows Termina ted or Consumed in the Mid -South Region , 2019 and 
2050  

Rank Commodity Groups (STCC2) 
2019 Value 
(Millions 

USD) 

2050 Value 
(Millions 

USD) 

2019 
Share of 

Value 

2050 
Share of 

Value 

CAGR 
2019 - 
2050 

1 50 - Secondary Traffic 60,329 83,714 38.7% 27.7% 1.1% 
2 46 - Misc. Mixed Shipments 23,542 58,432 15.1% 19.3% 3.0% 
3 37 - Transportation Equipment 21,275 43,067 13.7% 14.3% 2.3% 
4 28 - Chemicals or Allied Products 12,036 35,017 7.7% 11.6% 3.5% 
5 36 - Electrical Equipment 7,922 18,838 5.1% 6.2% 2.8% 
6 20 - Food or Kindred Products 4,940 13,248 3.2% 4.4% 3.2% 
7 39 - Misc. Manufacturing Products 4,511 10,526 2.9% 3.5% 2.8% 
8 38 - Instrum, Photo Equip, Optical Eq 3,453 7,668 2.2% 2.5% 2.6% 
9 35 - Machinery 2,795 6,612 1.8% 2.2% 2.8% 
10 1 - Farm Products 2,657 4,546 1.7% 1.5% 1.7% 
  Other 12,230 20,461 7.9% 6.8% 1.7% 
  Total 155,690 302,128 100% 100% 2.16% 

Source: S&P Global 2022 Transearch Database 

2.2.3  Top Trading Partners  

The Mid-South Region is part of various freight corridors that cross North America. The following 
tables provide an overview of the top trading partners of the Mid-South Region at the state level. 
Freight that originates in the Mid-South Region and departs to other markets generally has a positive 
impact on the Gross Regional Product, as this often represents goods or commodities produced locally 
and sold elsewhere, thereby contributing to the income of the region. On the flip side, goods or 
commodities produced elsewhere and consumed locally do not increase the Gross Regional Product of 
the Mid-South Region, but this provides residents and businesses access to products that might not be 
locally available.  

Table 2-5 illustrates the top ten trading partners of the Mid-South Region including all modes (i.e., 
truck, rail, air, and water) and ranked by their 2019 tonnage volumes. The òshare of total tonsó 
represents the share of each Mid-South trading partner as a percentage of the total inbound and 
outbound freight tons.  

Table 2-5: Top Trading Partners by Tons 2019 and 2050  

Origin State Destination 
State  

Thousand 
Tons 2019 

2019 Share 
of Total 

Tons 

Thousand 
Tons 2050 

2050 Share 
of Total 

Tons 

CAGR 
2019-2050 

Mid-South Tennessee 4,677 7.9% 12,853 10.8% 3.3% 
Mid-South Louisiana 4,477 7.5% 4,939 4.2% 0.3% 
Arkansas Mid-South 3,784 6.4% 5,740 4.8% 1.4% 
Missouri Mid-South 3,358 5.7% 5,572 4.7% 1.6% 
Tennessee Mid-South 3,080 5.2% 6,472 5.5% 2.4% 
Louisiana Mid-South 2,723 4.6% 4,262 3.6% 1.5% 
Alabama Mid-South 2,347 4.0% 3,991 3.4% 1.7% 
Mid-South Arkansas 2,154 3.6% 3,298 2.8% 1.4% 
Illinois Mid-South 2,084 3.5% 3,456 2.9% 1.6% 
Mid-South California 1,890 3.2% 4,476 3.8% 2.8% 

Source: S&P Global 2022 Transearch Database 
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Tennessee ranks as the top trading partner for freight flows by all modes originating from the Mid-
South Region, and these flows are forecasted to increase by 3.3 percent from 2019 to 2050, which is the 
highest overall growth in terms of total tons. Trading with California is also expected to experience 
high growth, as flows from the Mid-South Region are forecasted to grow 2.8 percent from 2019 to 2050. 
Cargo destined for California mostly consists of FAK commodities shipped on rail and Potassium or 
Sodium Compound, Cut Stone or Stone Products, and Warehouse & Distribution Center commodities 
shipped by truck.  

Table 2-6 shows the top ten trading partners ranked by their 2019 total value, including all modes (i.e., 
truck, rail, air, and water). The òshare of total valueó represents the share of each Mid-South trading 
partner as a percentage of the total inbound and outbound freight value.  

Table 2-6: Top Trading Partners by Value 2019 and 2050  

Origin State  Destination 
State  

Million 
USD 2019 

2019 Share 
of Total 
Value 

Million 
USD 2050 

2050 Share 
of Total 
Value 

CAGR 
2019-2050 

Mid-South California 15,229 8.1% 36,163 8.2% 2.8% 
California Mid-South 14,621 7.8% 34,703 7.9% 2.8% 
Mid-South Florida 9,514 5.1% 23,993 5.5% 3.0% 
Mid-South Texas 7,263 3.9% 19,294 4.4% 3.2% 
Mid-South Tennessee 7,218 3.9% 18,055 4.1% 3.0% 
Mid-South Georgia 5,889 3.1% 13,498 3.1% 2.7% 
Tennessee Mid-South 5,193 2.8% 10,338 2.4% 2.2% 
Florida Mid-South 5,131 2.7% 12,987 3.0% 3.0% 
British Columbia Mid-South 5,046 2.7% 11,880 2.7% 2.8% 
Mid-South Kentucky 4,373 2.3% 11,785 2.7% 3.2% 

Source: S&P Global 2022 Transearch Database 

When top trading partners are derived based on the value of freight shipments some distinct patterns 
appear. California is the top trading partner for both outbound and inbound flows from a value 
perspective. For outbound flows, more than $15 billion worth of freight was destined for California in 
2019 and that number is forecasted to reach $36 billion in 2050. High-value flows originating in the 
Mid-South Region destined for California include Transportation Equipment and Pharmaceuticals 
shipped via air and FAK commodities shipped on rail. In terms of high-value cargo from California with 
destination in the Mid-South Region, Transportation, Electrical, and Optical Equipment as well as 
Pharmaceuticals shipped via air are the primary drivers of the importance of these flows. Florida is an 
important trading partner for the Mid-South Region with high forecasted growth (3 percent annually). 
Flows to Florida include Warehouse & Distribution Center commodities shipped on truck, FAK 
shipments on rail, and Pharmaceuticals shipped as air cargo. As an import partner, British Columbia 
exported more than $5 billion worth of freight, consisting mostly of FAK commodities, to the Mid-
South Region in 2019. This number is expected to grow significantly as it is forecasted to reach $11.8 
billion in 2050. 

2.2.4  COVID -19 Pandemic  

The Transearch commodity flow database used in this report has a base year of 2019 and a forecast year 
of 2050. The base year of 2019 was used because a more recent base year of 2020 or 2021 might reflect 
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patterns and flows that are transitory due to the COVID-19 pandemic. It is possible that commodity 
flows stabilized during 2021, but commodity flow data for that year is too recent to have been fully 
incorporated in Transearch. However, as described below, the 2050 forecasts did include the latest 
projections and understanding of how commodity flows are likely to be impacted in the long term.  

Freight flows in the Mid-South Region, including international trade, have been significantly affected 
by COVID-19 disruptions. In 2020 the region saw dramatic short-term impacts from changes in patterns 
of consumer goods purchasing behavior. And while those changes in freight activity were observed 
broadly throughout the country, they were heightened for the Mid-South Region due to the key 
national role the region serves in e-commerce distribution, along with other types of freight that 
benefit from fast delivery. For example, essential workers providing vaccines and other medical 
supplies and equipment depended on the established parcel network anchored at Memphis 
International Airport.  

As passenger airplane travel declined in 2020, the òbelly freightó capacity portion of the global airline 
industry shrank at a time of great need. Consequently, the demand for dedicated and òintegratedó air 
cargo carriers increased and Memphis, as the FedEx hub, saw increased operations. There was a 
rebound, with passenger airline services greatly increasing since 2020, and by 2022 a large amount of 
belly freight capacity has returned to the market, reducing the pressure on FedEx and other dedicated 
freighter operators. However, as passenger airlines retired older wide-body equipment, air cargo 
capacity has not returned to previous levels. 

There are longer-lasting COVID-related changes that disproportionately affect the Mid-South 
compared with other regions. Among these are changes in U.S. retail supply chains, with e-commerce 
playing a larger role in consumption and wholesalers and retailers still adjusting their supply chain 
networks. The Transearch forecasts reflect these changes. The long-term forecast for trucking and air 
cargo tonnage, both at 2.4 percent CAGR, are the highest compared to other modes, accounting for 
modal shipping patterns resulting from greater use of e-commerce.  

The COVID-19 pandemic brought unprecedented disruptions to specific supply chains, starting with 
personal protective equipment and sanitary and cleaning supplies. Increased time sensitivity of some 
shipping activity in this market resulted in shippers switching to higher-service quality (i.e., 
faster/more reliable, and perhaps more expensive) providers. At the top of that high-service chain are 
the integrated carriers FedEx and UPS, with their own fleets of aircraft as well as high-service trucking 
networks. In the United States, only Louisville, Kentucky (with UPS) rivals the Memphis area as the 
national leader for faster, high-service freight transportation. Although Amazon is developing its own 
high-service freight network, more businesses still rely collectively on FedEx and UPS to handle their 
high-service shipping needs. And FedEx, the original industry innovator from Memphis, gives the 
region a continued advantage as the best hub for national distribution by air and high-service trucking. 
This foundation for freight-handling infrastructure and supply chain networks was proven during 2020 
and 2021 and, despite many short-term supply chain disruptions, will support the forecasted growth in 
the region. 
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COVID-19 pandemic restrictions on travel and business in 2020 led to a permanent increase in e-
commerce fulfillment networks share of overall retail goods shipping activity. These networks require 
a different allocation of warehousing and distribution center space to store goods delivered not a 
truckload at a time to a brick-and-mortar store in a mall, but through a network of fulfillment centers 
supplying fleets of last-mile delivery vehicles making drop-off stops at individual homes and places of 
work. Consequently, warehousing and distribution center space in the Memphis area and throughout 
the Mid-South Region was quickly in short supply as supply chain managers re-worked their networks 
to handle the jump in e-commerce activity. Commercial warehousing and distribution center vacancy 
rates were pressured throughout the region, while lease costs jumped. The COVID-driven changes in 
retail have boosted Memphis region warehouse and distribution center property development. The 
Mid-South Region still offers shippers lower costs per square foot of industrial space than many 
markets, while still having excellent freight connectivity.  

At the time of this plan update the pandemic is not over, but likely long-term post-pandemic patterns 
for retail and wholesale distribution of manufactured goods are already evident. There will be long-
lasting higher demand for access to dedicated air cargo networks such as FedEx. Shippers will consume 
more high-service trucking and use more domestic and international intermodal rail where they can 
arrange capacity. Within trucking the express services and Less than Truckload (LTL) providers will 
continue to carry a greater share of manufactured goods as a greater proportion is shipped through the 
e-commerce parcel delivery networks instead of traditional truckload-to-store models. As the Mid-
South Region sits geographically and industrially at the heart of the new world of e-commerce shipping 
and distribution networks, the pressure for regional freight network growth will continue post-
pandemic. 

Potential sources of òunanticipatedó growth beyond the Transearch model of freight demand could 
come from business investment to further expand reliance on the Mid-South Region to service national 
distribution networks. Such growth could come from additional site selection decisions that choose the 
Mid-South Region in response to analysis of expected market growth, perhaps combined with 
economic development incentives in the form of tax credits and other support programs (there are 
examples in Tennessee and Mississippi for qualified businesses). Additional unanticipated growth could 
come from faster development and innovation in technologies affecting freight distribution networks, 
including the acceleration of warehouse and distribution facility, trucking, rail, and waterway shipping 
automation. These innovations could lower costs, increase the reliability of freight transportation, and 
help the Mid-South overcome potential freight and logistics transportation workforce limitations on 
currently forecasted growth.  
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2.3 TRUCK FREIGHT FLOWS 

2.3.1 Overview  

 

Trucking is the backbone of the U.S. freight transportation system. According to the American 
Trucking Association, the trucking industry generated $791.7 billion in revenue in 2019. The high share 
of truck use is explained by the high accessibility of the road network, which results in the use of trucks 
for last-mile deliveries, even when rail or air are used for the long haul. Truck also offers the fastest 
ground-based delivery service, offering a speed-to-cost performance that is beneficial for a wide range 
of commodities produced and consumed in North America.  

Close to 159 million tons of freight valued at $335 billion were carried by truck in 2019 in the Mid-South 
Region (see Table 2-7). Through truck flows account for the 
highest share in 2019 (69 percent) and are forecasted to 
increase by 2050 (73 percent). Outbound flows account for 11 
percent, while inbound truck flows account for 10 percent. 
Local truck flows that stay within the Mid-South Region 
account for just below 10 percent. By 2050, total truck flows 

The following are the key highlights of the truck freight flow analysis: 
ñ In tonnage terms, truck freight represents 42 percent of total tons in the Mid-South Region in 

2019 and is forecasted to handle 48 percent in 2050. Total truck tons are forecasted to increase 
an average of 2.4 percent to 2050. 

ñ In value terms, truck freight represents a slightly higher share of total Mid-South Region 
freight carried at 48 percent and is forecasted to have average growth of 2.5 percent from 2019 
to 2050.  

ñ Through truck flows represent the highest share of total truck flows in the Mid-South Region, 
at 69 percent in terms of 2019 tons. Outbound truck flows represent 11 percent and inbound 
represents 10 percent of total truck flows in terms of tons. In terms of freight value, the 
through truck flows represent a slightly higher share of total truck flows at 72 percent in 2019. 
The forecast for truck flows shows little change in this pattern by 2050, reflecting that relative, 
long-term U.S. population and economic geography trends will not change dramatically by 
2050.  

ñ Through truck flows mainly represent Warehouse & Distribution Center commodities, 
Construction commodities such as Gravel and Sand and Stone, Agricultural commodities such 
as grain and oil, Motor Vehicles and Parts, and food commodities destined for the states in the 
Midwest, Gulf Coast, East Coast, and California. Through truck flows are forecasted to increase 
at an average annual rate of 2.6 percent in terms of tons and 2.8 percent in terms of value, 
respectively, by 2050.  

Over two-thirds of all trucking 
in the region involves 
shipments passing through.  
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are forecasted to increase at a rate of 2.4 percent from 2019 to 2050 in terms of tons and 2.5 percent in 
terms of value. 

Table 2-7: Truck Flows by Direction , 2019 and 2050  

Direction  
2019 2050 

CAGR 2019-
2050 (Tons) 

CAGR 2019-
2050 (Value) Thousand 

Tons 
Million  

USD 
Thousand 

Tons 
Million  

USD 
Through 110,083 239,634 243,649  557,021  2.6% 2.8% 
Outbound 16,743 21,717 39,790  48,453  2.8% 2.6% 
Inbound 16,114 16,812 28,830  32,284  1.9% 2.1% 
Local 15,649 55,501 22,545  74,951  1.2% 1.0% 

Total 158,590 333,664 334,814  712,710  2.4% 2.5% 

Source: S&P Global 2022 Transearch Database 

Through truck flows are expected to account for the highest share of overall truck flows in 2050, at 73 
percent in terms of weight and 78 percent in terms of value. Through truck flows are forecasted to 
increase at a rate of 2.6 percent in terms of tons and 2.8 percent in terms of value out to 2050. Outbound 
truck flows are projected to grow at a higher annual rate of 2.8 percent in tons and 3 percent in value. 
Growth is mostly attributed to increases in Warehouse & Distribution Center commodities, which are 
forecasted to grow 4 percent annually. Inbound truck flows are forecasted to grow at a slower rate than 
outbound and through traffic, at 1.9 percent from 2019 to 2050 in terms of tons and 2.1 percent in terms 
of value.  

Local truck flows have an average value of $3,500 per ton, significantly higher than $1,300 per ton for 
outbound traffic, $1,000 per ton for inbound traffic, and $2,200 per ton for through traffic in 2019. In 
2050, this pattern will continue as local truck flows are forecasted to average $3,300 per ton, through 
flows are forecasted to average of $2,300 per ton, followed by outbound truck flows at $1,300 per ton 
and inbound truck flows at $1,100. Local truck flows consist mainly of drayage to and from intermodal 
ramps, which explains the high overall value per ton of goods. 

Truck flows originating, terminating, or passing through the Mid-South Region head to virtually every 
corner of the United States, as shown in Figure 2-4.  
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Figure 2-4: All Truck Flows , 2019 

 
Source: S&P Global 2022 Transearch Database 

For the analysis below, the states of Arkansas, Mississippi, and Tennessee, when referred to as an origin 
or destination state for freight flows, only include areas outside of the Mid-South Region portion of 
each state. 

2.3.2  Through Truck Freight Flows  

Through truck flows account for 69 percent of total truck flows by tonnage, or 110 million tons. In 
terms of value, through truck flows represent a slightly higher share at 72 percent of total truck flows, 
or $239.6 billion. Through flows mostly originate in Tennessee, Illinois, Indiana, Ohio, Texas, or 
Kentucky and are destined for Texas, Louisiana, or Ohio (see Figure 2-5). The top commodities shipped 
through the Mid-South Region in terms of value are Motor Vehicle Parts or Accessories, Warehouse & 
Distribution Center commodities, and Motor Vehicles. In terms of weight, Warehouse & Distribution 
Center commodities come first with almost 9 million tons in 2019. 

The top ten origin-destination pairs account for 19.5 percent of the total through tons and 16.2 percent 
of the total through value (see Table 2-8). Texas represents the number one destination for through 
flows. Tennessee to Texas flows represent the highest share of through truck flows at 2.8 percent in 
terms of tons and 3 percent in terms of value, followed by Illinois to Louisiana flows with 2.4 percent 
share of tons and 1.6 percent share of the value of all through traffic in 2019. Texas is either an origin or 
destination for the top seven through traffic origin-destination pairs. 
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Figure 2-5: Through Truck Flows, 2019  

 
Source: S&P Global 2022 Transearch Database 

Table 2-8: Through Truck Flows  by Origin - Destination, 2019  

Origin State Destination State Thousand Tons Million USD 
Tennessee Texas 3,087 7,262 
Illinois Louisiana 2,662 3,753 
Indiana Texas 2,528 6,509 
Ohio Texas 2,325 6,283 
Texas Ohio 2,319 2,723 
Kentucky Texas 2,229 5,807 
Arkansas Tennessee 1,674 1,461 
Texas Tennessee 1,617 1,802 
Texas Indiana 1,577 1,746 
Louisiana Illinois 1,493 1,404 
All Others 88,573 200,884 
Top 10 Share of Total 19.5% 16.2% 

Source: S&P Global 2022 Transearch Database 

Through truck flows are forecasted to increase from 110 million tons in 2019 to almost 244 million tons 
in 2050, which represents a compound average annual rate of 2.6 percent (see Table 2-9). Tennessee to 
Texas through flow will remain the highest through flow. This route represents an even higher share of 
the total through truck flows at 3.3 percent, and it is projected to grow at an annual average of 3.6 
percent from 2019 to 2050. Growth in these routes is mostly due to growth of the Warehouse & 
Distribution Center commodities. High growth in tons is forecasted for Kentucky to Texas route at 3.9 
percent CAGR from 2019 to 2050, mostly due to growth of Motor Vehicle Parts and Accessories. In terms 
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of the total truck value of through flows, the Mexico to Kentucky route is expected to increase and 
become the top origin-destination pair in 2050, even though it was not in the top ten in 2019, due to 
growth in the Motor Vehicles and Motor Vehicle Parts or Accessories categories. Similarly, another 
route with high growth in terms of total value is the Mexico to Ohio route, mostly due to the growth of 
Motor Vehicles and Motor Vehicle Parts or Accessories. 

Table 2-9: Through Truck Flows  by Origin - Destination, 2050  

Origin State Destination State Thousand Tons Million USD 
Tennessee Texas 7,652 15,295 
Kentucky Texas 6,026 12,997 
Indiana Texas 5,786 12,724 
Texas Ohio 5,045 6,633 
Ohio Texas 4,951 10,670 
Mexico Kentucky 3,895 22,933 
Texas Indiana 3,522 4,432 
Texas Tennessee 3,380 4,204 
Illinois Louisiana 3,176 5,507 
Arkansas Tennessee 3,108 3,145 
All Others  197,109  458,482 
Top 10 Share of Total 19.1% 17.7% 

Source: S&P Global 2022 Transearch Database 

The combination of the top ten origin-destinations and commodities by tonnage illustrates the variety 
of goods moving through the Mid-South Region (see Table 2-10), since the top ten share of the total 
through truck flows accounts for only 4.1 percent. Soybean oil or byproducts from Illinois to Louisiana 
take the first place with 1.5 million tons in 2019 followed by various commodities and origin-
destination pairs with a tonnage of approximately 350 thousand tons each. 

Table 2-10: Through Truck Flows  by Origin, Destination and Commodity (Tons), 2019  

Origin State  Destination 
State  Commodity Thousand 

Tons 
Share of 

Through Tons 
Illinois Louisiana Soybean Oil or Byproducts 1,487 1.30% 
Texas Tennessee Warehouse & Distribution Center 373 0.34% 
Michigan Texas Misc. Waste or Scrap 363 0.33% 
Louisiana Illinois Fiber, Paper or Pulpboard 349 0.32% 
Wisconsin Louisiana Gravel or Sand 347 0.32% 
Texas Ohio Warehouse & Distribution Center 345 0.31% 
North Dakota Louisiana Soybean Oil or Byproducts 343 0.31% 
Iowa Louisiana Misc. Industrial Organic Chemicals 330 0.30% 
Oklahoma North Carolina Misc. Field Crops 319 0.29% 
Illinois Texas Gravel or Sand 311 0.28% 
All Others 105,515 95.8% 

Source: S&P Global 2022 Transearch Database 

The combination of through truck flows tonnage totals for the top ten origin-destination pairs and 
commodities is not forecasted to change significantly by 2050 (see Table 2-11). The top ten share of the 
total through truck tons is forecasted to remain low at 4.3 percent in 2050. Broken Stone or Riprap that 
originates in Mexico and is destined for Kentucky is forecasted to grow 4.7 percent from 2019 to 2050, 
illustrating a pattern of growth of through truck flows from Mexico to various U.S. states.  
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Table 2-11: Through Truck Flows  by Origin, Destination and Commodity (To ns), 2050  

Origin 
State  

Destination 
State  Commodity Thousand Tons Share of 

Through Tons 
Texas Ontario Plastic Mater or Synth Fibers 1,641 0.67% 
Iowa Louisiana Misc. Industrial Organic Chemicals 1,445 0.59% 
Mexico Kentucky Broken Stone or Riprap 1,088 0.45% 
Michigan Texas Misc. Waste or Scrap 1,004 0.41% 
Louisiana Illinois Fiber, Paper or Pulpboard 962 0.39% 
Texas Tennessee Warehouse & Distribution Center 927 0.38% 
Texas Indiana Cyclic Intermediates or Dyes 874 0.36% 
Tennessee Texas Warehouse & Distribution Center 863 0.35% 
Tennessee Texas Misc. Industrial Organic Chemicals 809 0.33% 
Arkansas Alabama Prepared or Canned Feed 806 0.33% 
All Others  233,231 95.7% 

Source: S&P Global 2022 Transearch Database 

Table 2-12 and Table 2-13 illustrate the ten highest-ranked origin-destination pairs and commodities in 
2019 and 2050, respectively, and their importance when ranked by value. When analyzed in terms of 
value, a much clearer picture emerges, as the top ten commodities in terms of value in both 2019 and 
2050 are Farm Machinery or Equipment, and Motor Vehicles or Motor Vehicle Parts or Accessories for 
all origin-destination pairs. By 2050, cross-border flows of mostly Motor Vehicle Parts or Accessories 
from and to Mexico gain significance, making up eight of the top ten ranked flows. Other important 
categories include Farm Machinery or Equipment from Iowa destined for Louisiana.  

Table 2-12: Through Truck Flows  by Origin, Destination and Commodity (Value), 2019  

Origin State Destination 
State 

Commodity Million  
USD 

Share of Total 
Through Value 

Iowa Louisiana Farm Machinery or Equipment 1,986 0.83% 
North Carolina California Cigarettes 1,844 0.77% 
North Carolina California Cigars 1,448 0.60% 
Illinois Louisiana Farm Machinery or Equipment 1,382 0.58% 
Indiana Mexico Motor Vehicle Parts or Accessories 1,282 0.53% 
Mexico Kentucky Motor Vehicle Parts or Accessories 946 0.39% 
Tennessee Texas Motor Vehicle Parts or Accessories 927 0.39% 
Kentucky Texas Motor Vehicle Parts or Accessories 855 0.36% 
Wisconsin Louisiana Farm Machinery or Equipment 829 0.35% 
Indiana Texas Motor Vehicle Parts or Accessories 804 0.34% 
All Others 227,330 94.9% 

Source: S&P Global 2022 Transearch Database 
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Table 2-13: Through Truck Flows  by Origin, Destination and Commodity (Value), 2050  

Origin State Destination 
State Commodity Million USD Share of Total 

Through Value 
Mexico Kentucky Motor Vehicle Parts or Accessories 3,531  0.63% 
Mexico Ohio Motor Vehicles 3,529  0.63% 
Indiana Mexico Motor Vehicle Parts or Accessories 3,341  0.60% 
Iowa Louisiana Farm Machinery or Equipment 3,083  0.55% 
Mexico Ohio Motor Vehicle Parts or Accessories 2,987  0.54% 
Mexico Pennsylvania Motor Vehicles 2,761  0.50% 
Mexico Kentucky Motor Vehicles 2,673  0.48% 
Mexico Connecticut Misc. Prim Nonferr Smelter Products 2,603  0.47% 
Texas Ontario Plastic Mater or Synth Fibres 2,590  0.47% 
Indiana Mexico Misc. Internal Combustion Engines 2,191  0.39% 
All Others 527,733 94.7% 

Source: S&P Global 2022 Transearch Database 

2.3.3  Outbound Truck Freight Flows  

Outbound truck flows in the Mid-South Region account for 11 percent of total truck freight traffic by 
tonnage at 16.7 million tons, and 7 percent of total truck freight traffic in terms of value at $21.7 million 
in 2019. The rest of Tennessee is the number one destination for the Mid-South Regionõs outbound 
truck flows (see Figure 2-6). Warehouse & Distribution Center commodities constitute more than one-
third  of outbound truck flows at 5.8 million tons and $7.2 million in 2019. Other key destinations for 
goods shipped by truck from the Mid-South Region are the neighboring states of Arkansas and 
Mississippi, followed by Texas. Other top outbound commodities in terms of value are Motor Vehicles, 
Petroleum Refining Products, and Cigarettes. 

Approximately one-quarter of all outbound truck flows were destined for Tennessee in 2019 at 25.1 
percent by tonnage and 24.6 percent by value (see Table 
2-14). Arkansas is second with 12.5 percent by tonnage 
and 12.1 percent by value. The average value of cargoes 
destined for Alabama is the highest of all flows at $1,880 
per ton, followed by flows to Florida ($1,460 per ton) and 
to Missouri ($1,280 per ton). The lowest average value of 
flows is observed for cargoes destined for Louisiana ($662 
per ton) which mostly consists of Soybean Oil or 
byproducts. Major commodities destined for neighboring states such as Tennessee, Arkansas, and 
Mississippi are Warehouse & Distribution Center commodities, Petroleum Refining Products, Gravel or 
Sand, and Ready-mix Concrete, Wet. 

 

Tennessee, Arkansas, and Missouri 
account for almost one-half of all 
outbound truck flows shipments.  
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Figure 2-6: Outbound U .S. Truck Flows, 2019  

 
Source: S&P Global 2022 Transearch Database 

Table 2-14: Outbound Truck Flows  by Destination, 2019  and 2050  

Destination State 
2019 2050 CAGR 2019-2050 

Thousand 
Tons 

Million  
USD 

Thousand 
Tons 

Million  
USD 

Thousand 
Tons 

Million 
USD 

Tennessee 4,207 5,351 12,039 14,612 3.5% 3.3% 
Arkansas 2,088 2,631 3,236 3,514 1.4% 0.9% 
Mississippi 1,365 1,004 2,367 1,507 1.8% 1.3% 
Texas 1,298 1,804 3,563 3,908 3.3% 2.5% 
Alabama 811 1,523 1,561 2,479 2.1% 1.6% 
Louisiana 798 528 1,447 971 1.9% 2.0% 
Florida 698 1,023 2,020 2,836 3.5% 3.3% 
Georgia 618 772 1,657 2,025 3.2% 3.2% 
Illinois 558 626 1,286 1,322 2.7% 2.4% 
Missouri 519 666 1,153 1,266 2.6% 2.1% 
All Others 3,783 5,789 9,461 14,014 3.0% 2.9% 

Total 16,743 21,717 39,790 48,453 2.8% 2.6% 

Source: S&P Global 2022 Transearch Database 

Overall outbound truck flows are expected to grow an annual average of 2.8 percent from 2019 to 2050 
in terms of tons and 3 percent in terms of value. The highest growth is expected for flows to Florida at 
3.5 percent in terms of tonnage and Texas at 3.7 percent in terms of value. Growth in outbound flows to 
Florida is mostly due to growth in Warehouse & Distribution Center commodities. Tennessee is the top 
destination in 2019 and 2050 both for tons and value. The top commodities destined for Tennessee are 
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Warehouse & Distribution Center commodities, and Gravel or 
Sand. Besides Tennessee, other key destinations for goods 
shipped by truck from the Mid-South Region in 2050 are Texas, 
Arkansas, Mississippi, Florida, and Georgia. 

Table 2-15 summarizes the top ten outbound commodities by 
weight in 2019 and 2050. The top ten ranked commodities 
account for 70.1 percent of total Mid-South Region outbound 
truck flows. Warehouse & Distribution Center commodities account for 34.9 percent of outbound truck 
flows in 2019 and 48.7 percent in 2050 and are forecasted to grow 4 percent CAGR from 2019 to 2050. 
Fast growth is projected for Industrial Gases, Potassium or Sodium Compound, and Miscellaneous 
Waste or Scrap at annual averages of 4 percent, 3.9 percent, and 3.4 percent CAGR, respectively. 
Petroleum Refining Products are forecasted to decline at an annual average of 1.6 percent from 2019 to 
2050. These declines are attributed to the increased use of alternative fuel sources. 

Table 2-15: Outbound  Truck Flows  by Commodity (Tonnage), 2019 and 2050  

STCC
4 Commodity 

2019 
Thousand 

Tons 

2019 
Share of 

Tons 

2050 
Thousand 

Tons 

2050 
Share of 

Tons 

CAGR 
2019-2050 

50 1 Warehouse & Distribution Center 5,849 34.9% 19,471 48.7% 4.0% 
29 11 Petroleum Refining Products 1,061 6.3% 654 1.6% -1.6% 
40 29 Misc. Waste or Scrap 882 5.3% 2,464 6.2% 3.4% 
14 41 Gravel or Sand 823 4.9% 1,051 2.6% 0.8% 
32 73 Ready-mix Concrete, Wet 634 3.8% 1,327 3.2% 2.4% 
28 13 Industrial Gases 576 3.4% 1,941 4.9% 4.0% 

50 22 
Rail Intermodal Drayage from 
Ramp 529 3.2% 696 1.7% 0.9% 

01 13 Grain 501 3.0% 772 1.9% 1.4% 
01 14 Oil Kernels, Nuts or Seeds 461 2.8% 674 1.7% 1.2% 
28 12 Potassium or Sodium Compound 425 2.5% 1,395 3.5% 3.9% 

All Others 5,003 29.9% 9,345 23.5% 2.0% 

Source: S&P Global 2022 Transearch Database 

The top outbound commodities in terms of value in 2019 and 2050 are listed in Table 2-16. The top ten 
commodities by value make up 71 percent of total outbound truck cargo in 2050. Warehouse & 
Distribution Center commodities account for 33 percent share of total value in 2019 and are expected to 
increase at an annual average of 4 percent to reach a 49.5 percent share of the total value in 2050. Rail 
Intermodal Drayage from Ramp ranked second in 2019 in terms of total value at 11.3 percent of total 
outbound value, but is projected to increase slowly at an annual rate of 0.9 percent over the forecast 
period. Slight decline is expected for Cigarettes and Cigars in terms of value at an annual average of -0.3 
percent. Steady growth is forecasted for Motor Vehicles, Oil Kernels, Nuts or Seeds, and Conveyors or 
Parts, ranging between 1 percent and 1.4 percent. 

One-third of outbound truck 
flows are related to the 
warehouse and distribution 
center sector. 
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Table 2-16: Outbound Truck Flows  by Commodity ( Value), 2019 and 2050  

STCC
4 Commodity 

2019 
Million 

USD 

2019 
Share of 
Value 

2050 
Million 

USD 

2050 
Share of 
Value 

CAGR 
2019-
2050 

50 1 Warehouse & Distribution Center 7,211 33.2% 24,004 49.5% 4.0% 
50 22 Rail Intermodal Drayage from Ramp 2,463 11.3% 3,244 6.7% 0.9% 
37 11 Motor Vehicles 1,827 8.4% 2,452 5.1% 1.0% 
50 21 Rail Intermodal Drayage to Ramp 804 3.7% 1,059 2.2% 0.9% 
29 11 Petroleum Refining Products 731 3.4% 450 0.9% -1.6% 
21 11 Cigarettes 644 3.0% 591 1.2% -0.3% 
35 85 Refrigeration Machinery 502 2.3% 427 0.9% -0.5% 
21 21 Cigars 446 2.1% 409 0.8% -0.3% 
01 14 Oil Kernels, Nuts or Seeds 282 1.3% 437 0.9% 1.4% 
35 35 Conveyors or Parts 263 1.2% 394 0.8% 1.3% 

All Others  6,544  30.1% 14,985 30.9% 2.7% 

Source: S&P Global 2022 Transearch Database 

2.3.4  Inbound  Truck Freight Flows  

Inbound truck flows account for 10 percent of total truck flows tonnage at 16.1 million tons, and 5 
percent of total truck freight value at $16.8 billion in 2019. In 2019 inbound truck flows were 
considerably lower in value (22 percent) when compared to outbound truck flows. Inbound freight 
traffic originates across the nation, with higher tonnages mainly coming from neighboring states and 
the Southeast (see Figure 2-7). Inbound flows from Arkansas (mainly Gravel or Sand, Oil Kernels, Nuts 
or Seeds, and Grain) ranks first for inbound flows in terms of tonnage, but since these are low-value 
commodities, Arkansas ranks third when it comes to inbound goods in terms of value. 

Warehouse & Distribution Center commodities represent 10.1 percent of the total inbound truck flow in 
terms of tons and 12 percent in terms of value in 2019. Table 2-17 shows that the top ten inbound truck 
flows account for 85.8 percent of all 2019 inbound truck flows in terms of tonnage. Lower-valued 
freight from Arkansas accounts for 21 percent of all inbound truck flows in terms of tons and 9.8 
percent in terms of value. Tennessee ranks second in terms of tons at 2.5 million tons and first in terms 
of value at $3.5 billion, mostly due to a higher proportion of Warehouse & Distribution Center 
commodities. 
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Figure 2-7: Inbound Truck Flows, 2019  

 
Source: S&P Global 2022 Transearch Database 

Table 2-17: Inbound Truck Flows  by Origin, 2019 and 2050  

Origin State 
2019 2050 CAGR 2019-2050 

Thousand 
Tons Million USD 

Thousand 
Tons Million USD 

Thousand 
Tons 

Million 
USD 

Arkansas 3,395 1,648 5,202 2,692 1.4% 1.6% 
Tennessee 2,470 3,458 4,822 6,163 2.2% 1.9% 
Alabama 1,815 3,155 2,788 4,433 1.4% 1.1% 
Mississippi 1,548 1,074 2,633 1,911 1.7% 1.9% 
Missouri 1,290 656 2,141 1,270 1.6% 2.2% 
Illinois 930 793 1,269 1,486 1.0% 2.0% 
Kentucky 876 417 1,595 979 2.0% 2.8% 
Texas 732 685 1,452 1,551 2.2% 2.7% 
Louisiana 467 361 934 752 2.3% 2.4% 
Georgia 301 531 713 1,292 2.8% 2.9% 
All Others 2,291 4,033 5,279 9,755 2.7% 2.9% 
Top 10 Share of Total 85.8% 76.0% 81.7% 69.8%   

Total 16,114 16,812 28,830 32,284 1.9% 2.1% 

Source: S&P Global 2022 Transearch Database 
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Overall inbound truck flows are forecasted to grow from 2019 to 2050 at an annual average of 1.9 
percent in terms of tons and 2.1 percent in terms of value. The highest growth is projected to occur for 
flows originating from Georgia and Louisiana (2.8 percent and 2.3 percent by weight, respectively). In 
terms of value, Missouri, Illinois, Kentucky, Texas, Louisiana, and Georgia will all have growth above 2 
percent annually from 2019 to 2050.  

A breakdown of top commodity groups by tonnage in 2019 and 2050 is summarized in Table 2-18. Oil 
Kernels, Nuts or Seeds represent the highest share of total inbound flows in both 2019 and 2050 at 18 
percent of total inbound flows in 2019 and 15.2 percent in 2050, with a moderate 1.3 percent growth 
annually. Warehouse & Distribution Center commodities are projected to have the highest growth, with 
3.2 percent from 2019 to 2050 driven by growth in e-commerce and retail distribution. Other high-
ranked commodities destined for the Mid-South Region are Grain and Construction materials such as 
Gravel or Sand, and Broken Stone or Riprap. Petroleum Refining Products and Asphalt Paving Blocks or 
Mix forecast are forecasted to decline by 0.6 percent and 1.6 percent, respectively. 

Table 2-18: Inbound Truck Flows  by Commodity (Tonnage), 2019 and 2050  

STCC
4 Commodity 

2019 
Thousand 

Tons 

2019 
Share of 

Tons 

2050 
Thousand 

Tons 

2050 
Share of 

Tons 

CAGR 
2019-2050 

01 14 Oil Kernels, Nuts or Seeds 2,895 18.0% 4,373 15.2% 1.3% 
01 13 Grain 2,090 13.0% 3,087 10.7% 1.3% 
50 1 Warehouse & Distribution Center 1,624 10.1% 4,354 15.1% 3.2% 
14 41 Gravel or Sand 1,370 8.5% 2,291 7.9% 1.7% 
14 21 Broken Stone or Riprap 1,108 6.9% 1,890 6.6% 1.7% 
50 21 Rail Intermodal Drayage to Ramp 1,049 6.5% 1,382 4.8% 0.9% 
01 19 Misc. Field Crops 885 5.5% 1,350 4.7% 1.4% 
29 11 Petroleum Refining Products 711 4.4% 592 2.1% -0.6% 
40 29 Misc. Waste or Scrap 561 3.5% 1,450 5.0% 3.1% 
29 51 Asphalt Paving Blocks or Mix 337 2.1% 207 0.7% -1.6% 

All Others  3,486  21.6% 7,854 27.2% 2.7% 

Source: S&P Global 2022 Transearch Database 

When inbound commodities are ranked by dollar value instead of tons, different commodity categories 
are observed in the top ten. Table 2-19 shows that the Rail Intermodal Drayage to Ramp had the top 
value in 2019 and is forecasted to maintain that spot in 2050, accounting for 29.1 percent of all inbound 
truck flows in 2019 and 19.9 percent in 2050. Warehouse & Distribution Center commodities are ranked 
next in terms of value in 2019 and 2050 and are expected to increase by 3.2 percent from 2019 to 2050. 
Rail Intermodal Drayage to Ramp mostly originates from neighboring states such as Alabama, 
Tennessee, and Arkansas. High growth is forecasted for food products such as Bread or Other Bakery 
Products at 3.7 percent and Meat Products at 3.6 percent average compounded annual growth. Motor 
Vehicles imported into the Mid-South Region by truck are shipped from Mexico and are forecasted to 
experience a significant growth of 2.7 percent CAGR from 2019 to 2050, representing 4.4 percent of total 
inbound truck flows. Miscellaneous Plastic Products represent 3.4 percent of total inbound flows in 
terms of value in 2019 and are expected to grow at an average rate of 3.2 percent. 
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Table 2-19: Inbound Truck Flows  by Commodity (Value), 2019 and 2050  

STCC4 Commodity 
2019 

Million 
USD 

2019 
Share of 
Value 

2050 
Million 

USD 

2050 
Share of 
Value 

CAGR 
2019-
2050 

50 21 Rail Intermodal Drayage to Ramp 4,888 29.1% 6,438 19.9% 0.9% 
50 1 Warehouse & Distribution Center 2,002 11.9% 5,367 16.6% 3.2% 
50 22 Rail Intermodal Drayage from Ramp 938 5.6% 1,235 3.8% 0.9% 
01 14 Oil Kernels, Nuts or Seeds 935 5.6% 1,426 4.4% 1.4% 
37 11 Motor Vehicles 630 3.7% 1,426 4.4% 2.7% 
30 72 Misc. Plastic Products 569 3.4% 1,518 4.7% 3.2% 
29 11 Petroleum Refining Products 476 2.8% 394 1.2% -0.6% 
01 13 Grain 289 1.7% 426 1.3% 1.3% 
20 51 Bread or Other Bakery Products 218 1.3% 680 2.1% 3.7% 
20 13 Meat Products 208 1.2% 620 1.9% 3.6% 

All Others  5,659  33.7% 12,754 39.5% 2.7% 

Source: S&P Global 2022 Transearch Database 

2.4 RAIL FREIGHT FLOWS  

2.4.1 Overview  

 

Historically, freight railroads started as links from U.S. coastal ports and to inland river systems. Today, 
freight rail carries around 40 percent of long-distance ton-miles in North America,136 mainly because it 
is less costly compared to road transportation on a unit cost basis. Rail is generally more accessible 

 
136 https://www.aar.org/facts-figures 

The following are the key highlights of the rail freight flow analysis: 
ñ Rail traffic represents 55 percent of the Mid-South Region freight tons in 2019 and is 

forecasted to carry 38 percent in 2050. Rail is forecasted to increase an average of 1.4 percent 
from 2019 to 2050. 

ñ In value terms, rail carries 38 percent of total freight in the Mid-South Region and is 
forecasted to average growth of 2.6 percent respectively from 2019 to 2050. 

ñ Through rail traffic represents 93 percent of overall the Mid-South Region rail traffic in terms 
of tons and 89 percent in terms of value. Inbound rail traffic represents 4 percent and 
outbound rail represents 3 percent of the Mid-South Regionõs total rail traffic in terms of tons. 
The highest average annual growth is forecasted for inbound rail traffic at 2.8 percent in 
terms of tons and 2.8 percent in terms of value.  

ñ Though rail traffic is mostly coal carload traffic destined for power plants in Georgia and 
Alabama, chemical rail traffic from Canada, North Dakota, and Gulf Coast to Georgia, Alabama, 
and Florida, and intermodal rail traffic made up of Freight of All Kinds FAK commodities 
destined from California to Georgia, and in the opposite direction from Illinois to Georgia and 
Florida. Freight of all Kinds (FAK), Plastics, and Chemicals are forecasted to increase 2.9 
percent, 3.4 percent, and 3.1 percent, respectively, in terms of tons from 2019 to 2050, while 
























































































































































































