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1.0 INTRODUCTION

Nort h Car olsystem®ds rf aresdiiggnhby existing and future freight demand. The North Carolina
Statewide Multimodal Freight Plan (SMFP) presents existing (2017) and potential future (2050) demand for freight
in the state and compares the data to the previous SMFP which used existing (2012) and future (2045) planning
horizon year data. Commaodity flow analysis is central to the development of the SMFP. Commodity flows for 2017
and 2050 informed network designation, modal profiles, supply chain analyses, and economic contribution
estimates conducted throughout development of the plan. The report also provides insight into modal dependence,
route choice, and equipment and service needs of the state's businesses.

Although the SMFP was not designed to foresee the level of change due to a global pandemic, the planning
process it introduces is even more relevant as a result of COVID-19. The unpredictable disruption of a pandemic
and other more traditional drivers of change are altering the way people value mobility and make transportation
choices, forcing transportation agencies to adapt operations, management, and investment in the transportation
system. All data in this report is pre-COVID except for the freight generators data in Section 2.0.

1.1 Data and Methodology

Several data sources were used in the commodity flow analysis as follows:

1 Freight Analysis Framework version 5.2 (FAF5.2) Database. The Freight Analysis Framework (FAF),
produced through a partnership between the Bureau of Transportation Statistics (BTS) and the Federal
Highway Administration (FHWA), integrates data from a variety of sources to create a comprehensive
picture of freight movement among states and major metropolitan areas by all modes of transportation.
Starting with data from the 2017 Commodity Flow Survey (CFS) and international trade data from the
Census Bureau, FAF incorporates data from agriculture, extraction, utility, construction, service and other
sectors. FAF5.2 provides estimates for tonnage and value by regions (multi-county or state FAF zones) of
origin and destination (OD), a 2-digit Standard Classification of Transported Goods (SCTG) commodity
type and mode. Data are available for the base year of 2017, with annual estimates for 2018, 2019, 2020,
2022 and 2023, as well as 5-year increment forecasts from 2025 through 2050. FAF5.2 2017-2050 data
were disaggregated by mode to obtain truck, water, air, pipeline and other modal flows at the county level
for North Carolina. Appendix A describes the FAF5.2 methodology. Data from 2017 (pre-COVID data) were
used from FAF5.2 therefore numbers were not adjusted for COVID. FAF data values are in constant dollars
and include long-term inflation from 2017 to 2050. FAF5.2 was the current data set available in January
2022 when the data analysis started. FAF5.3 was released in April 2022 after completion of the data
analysis.

:

1 Bureau of Transportation Statistics (BTS) TranStats Database. T-100 United States Market data provide
annual air cargo statistics for all North Carolina airports with reported activity. The data contain domestic
and international market data reported by United States and foreign air carriers and contains market data
by carrier and origin-destination (OD) for enplaned freight and mail. Data from 2019 (pre-COVID data)
were used from BTS therefore numbers were not adjusted for the COVID pandemic.



https://faf.ornl.gov/faf5/
https://www.transtats.bts.gov/

1 Data Axle, formerly known as Infogroup or InfoUSA, is a private firm that provides annual employment and
industry data since 1972. The data contain employment by location, fleet size and primary and secondary
industry information for each business in North Carolina. Data from 2021 were used from Data Axle to
show the most recent numbers of freight generators in North Carolina. Numbers were not adjusted for the
COVID pandemic because the data represented freight generating business and not freight flows. Pre-
COVID data not affected by the pandemic was used for commodity flows while 2021 data was used for
freight generators as freight operations were found to be impacted by COVID but the freight generating
businesses would remain relatively the same. The number of companies producing freight generators was
not assumed to change.

1.2 Report Organization

This profile consists of five chapters. Chapter 1, this introduction, is followed by four additional chapters:

1 Freight Generators (Chapter 2) illustrates the location, employment size and fleet size of freight
generating industries in North Carolina.

1 FAF5.2 Zone Level Freight Demand (Chapter3) exami nes Nor tahandpeaojeated freiglat 6 s a ct
activity at the FAF5.2 zone level, including what are the top zones generating freight tonnage and value.

T North Carolinads (Qhaptedd) ngdPatihees the statebds top don
partners for freight imports and exports.

1 Statewide Freight Demand (Chapter 5) provides an overview of actual and projected demand for freight
transportation in North Carolina, including modal split, directional analysis and top commodities moving in
the state.


https://www.data-axle.com/

2.0 FREIGHT GENERATORS

A freight generator is any business that produces a commercial good which is transported in the process of being
consumed by the public. The generators are of interest to the SMFP due to the demand they place on the priority
freight network in North Carolina. The freight generating companies in North Carolina that produce, store and ship
freight have varying employment sizes and fleet sizes by location. The analysis herein uses the Data Axle resource
which only includes highway fleet vehicles; thus, fleets associated with other modes (such as rail) are not included.

2.1 Freight Employment Size by Location

There are over 316,000 freight generating businesses in the state involving highway fleet vehicles. Table 2.1 shows
the employment size of those businesses by location and the number of businesses in the state.

TABLE 2.1 EMPLOYMENT SIZE OF FREIGHT GENERATORS BY LOCATION IN NORTH CAROLINA

Freight Employment Size per Location ’ Number of Businesses

>5,000 employees 14
2,500-4,999 employees 31
1,000-2,499 employees 109
500-999 employees 227
250-499 employees 619
1-249 employees 315,041
Total 316,041

Source: Data Axle, 2021

Figure 2.1 illustrates where the business locations with 1,000 employees or more are located in North Carolina.
Business locations with under 1,000 employees are not shown in the figure. There is a pattern of businesses
aligning with the population density so that most small businesses are concentrated along the Piedmont corridor
from Raleigh to Charlotte. Many of the businesses with over 2,500 employees at one location are in the urbanized
areas of Asheville, Winston-Salem, Greensboro, Charlotte, Durham and Raleigh. There are fourteen locations with
over 5,000 employees in North Carolina. Freight generating businesses with less than 250 employees represent
99% of all freight generating businesses in the state.

Locations with between 1,000 7 2,499 employees also tend to be located in or near urbanized areas with only a
small share of businesses in these categories being located in more rural areas of the state.

Most business locations with over 1,000 employees (Figure 2.1) are located along or within proximity to the North
Carolina Priority Highway Freight Network (NCPHFN). This shows strong connectivity to businesses around the
state via the designated freight network to allow highway freight to travel to, from and within North Carolina.
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FIGURE 2.1 EMPLOYMENT SIZE OF FREIGHT GENERATORS BY LOCATION IN NORTH CAROLINA
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2.2 Freight Occupations and Employment

Trucking is the dominant freight mode in North Carolina. In 2017, trucks moved 86% of freight by weight and 83%
of freight by value to, from and within North Carolina. The truck driving occupation and associated vehicles used
can be broken out into different categories. Table 2.2 lists the types of truck occupations in the state and the
definitions of those occupations.

TABLE 2.1 TRUCK DRIVING OCCUPATIONS DEFINITIONS

Truck Driving Definition?

Occupations

Bus and Truck Mechanics | fDiagnose, adjust, repair, or overhaul buses and trucks, or maintain and repair any type of
and Diesel Engine diesel engines. Includes mechanics working primarily with automobile or marine diesel
Specialists engines.o

fDrive a tractor-trailer combination or a truck with a capacity of at least 26,001 pounds Gross
Vehicle Weight (GVW). May be requiredtounl oad truck. Requires ¢c
Includes tow truck drivers. ExcludesoinRefus

Heavy and Tractor-Trailer
Truck Drivers

fDrive a light vehicle, such as a truck or van, with a capacity of less than 26,001 pounds Gross
Vehicle Weight (GVW), primarily to pick up merchandise or packages from a distribution center
and deliver. May |l oad and unload vehicle. E
AiDriver/ Salotes Wor ker so

Light Truck Drivers

Industrial Truck and fiOperate industrial trucks or tractors equipped to move materials around a warehouse, storage
Tractor Operations yard, factory, construction site, or si mi.d a

flLoad and unload chemicals and bulk solids, such as coal, sand, and grain, into or from tank
cars, trucks, or ships, using material moving equipment. May perform a variety of other tasks
relating to shipment of products. May gauge or sample shipping tanks and test them for leaks.0

Tank Car, Truck, and Ship
Loaders

Source: Bureau of Labor Statistics (BLS), 2021.

Figure 2.2 shows the percentages of truck drivers per occupation. There are nearly 137,000 truck drivers employed
in North Carolina.

FIGURE 2.2 TRUCK DRIVING OCCUPATIONS EMPLOYMENT PERCENTAGES

20% <1% 7% Bus and truck mechanics and
diesel engine specialists

m Heavy and tractor-trailer truck
drivers
Light truck drivers

Industrial truck and tractor
operations

24% Tank car, truck, and ship loaders

Source: Bureau of Labor Statistics (BLS), 2021.

! Bureau of Labor Statistics (BLS), 2021. Available at: https://www.bls.gov/oes/current/oes nc.htm#53-0000



https://www.bls.gov/oes/current/oes_nc.htm#53-0000

As shown in Figure 2.2, heavy and tractor-trailer truck drivers make up 49% (66,830 jobs) of truck driving jobs in
North Carolina followed by light truck drivers at 24% (33,290 jobs). This shows that most of the freight moved by
truck in the state is hauled by heavy and tractor-trailer truck drivers and light truck drivers.

Table 2.3 lists the number of private and commercial vehicles in North Carolina. There are nearly 8.5 million
registered private and commercial vehicles.

TABLE 2.2 PRIVATE AND COMMERCIAL VEHICLE TOTALS BY TYPE

Private and Commercial Number of Vehicles Percent of Private and
Vehicles by Type? Commercial Vehicles
Automobiles 3,352,960 40%
Buses 11,233 <1%
Trucks 5,042,146 60%
Total 8,406,339 100%

Source: Federal Highway Administration (FHWA), 2020.

Trucks account for 60% of registered private and commercial vehicles in North Carolina. The number of truck driver
employees compared to the number of total registered trucks in North Carolina differ due to companies potentially
registering trucks in other states for tax purposes for regional and national fleets. The truck driver shortage in the
United States also plays a role.

2.3 Industry Categories

Freight-generating industries were categorized in the state to analyze where commercial goods and products were
in North Carolina. The data were divided into industry categories using the North American Industry Classification
System (NAICS) which categorizes industries by primary line of business. These categories were then grouped into
categories by industry type, as shown:

Agriculture / forest / fish

Mining, quarrying and oil and gas extraction
Construction

Manufacturing

Transportation/ utilities/ warehousing
Wholesale trade

Retail trade

Finance/ insurance/ real estate

= =4 -4 -4 -—Aa _—a _—a _a -2

Service/ public administration

The percent of establishments in each industry category can be seen in Figure 2.3. The service and public
administration industry accounts for 47% of the businesses in the state. These businesses include offices, hotels,

2 FHWA Office of Highway Policy Information, 2022. Available at:
https://www.fhwa.dot.gov/policyinformation/statistics/2020/mv1.cfm



https://www.fhwa.dot.gov/policyinformation/statistics/2020/mv1.cfm

lodgings and health services. Freight products for this industry include finished goods such as office and other
supplies, food, linens, pharmaceuticals and medical devices, and other consumer goods. These businesses play a
key role in the movement of vehicles but have a small weight of freight movement associated with them. When
looking at the remaining categories, by number of industry locations in the state, the top industries are retail trade
(18%), finance/insurance/real estate (13%) and construction (10%). Real estate includes anything moved by real
estate offices, agents or brokers.® This also includes the movement of goods to and from mini-warehouses and self-
storage”.

The freight industry categories listed above include all industries that transport freight as part of their business.
When looking further into these industries, there are freight intensive industries whose business heavily relies on
the movement of goods. These freight intensive industries include the following:

Agriculture / forest / fish

Mining, quarrying and oil and gas extraction
Construction

Manufacturing

Transportation/ utilities/ warehousing
Wholesale trade

Retail trade

= =4 4 -4 -—a -8 -2

FIGURE 2.3 PERCENTAGE OF FREIGHT INDUSTRIES
1% 4% Agriculture/ Forest/Fish
= Mining
Construction

3%

Manufacturing
4%

o

® Transportation &
Warehousing/ Utilities

® Wholesale Trade

m Retail Trade

Finance/ Insurance/ Real
Estate

13% m Service/ Public
Administration

Source: Data Axle, 2021

3 NAICS Codes.
4 NAICS Codes, Real Estate.



https://www.naics.com/naics-code-description/?code=531210#:~:text=NAICS%20Code%3A%20531210%20Offices%20of,Agents%20and%20Brokers%20%7C%20NAICS%20Association
https://www.naics.com/six-digit-naics/?code=53
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Agriculture / Forest / Fish Industry

Figure 2.4 shows the agriculture / forest / fish industry locations in North Carolina. This industry has
locations in each region of the state that range from 1 to 2,500 employees per location and are near the
priority freight network highways, rail lines, inland port, seaports and airports. Types of commaodities these
industries generate include:

Farm produce,

Tobacco,

Cotton,

Animal products,

Livestock production,

Logging,

Hunting and trapping,

Soil preparations planting and cultivation, and

= =4 =4 -4 4 -4 -a A -

Nursery and tree production.

The agriculture / forest / fish industry has 20 sites in the top 0.5% of industry locations in North Carolina by
employment size, shown in Figure 2.5. The number of employees at these locations range from 100 to 2,500.
The majority of the top 0.5% of agriculture/forest/fish locations are connected to a NCPFN rail line or highway
with two exceptions- one location in southwest North Carolina with 125 employees and one location in
eastern North Carolina with 200 employees. There are four agriculture/forest/fish industry locations in the
Raleigh area located near Raleigh Durham International Airport as well as one industry location near the
Piedmont Triad International Airport in the Winston-Salem-Greensboro area.

FIGURE 2.4 AGRICULTURE / FOREST / FISH INDUSTRY LOCATIONS
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Source: Data Axle, 2021

FIGURE 2.5 AGRICULTURE / FOREST / FISH INDUSTRY LOCATIONS BY EMPLOYMENT SIZE
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Mining, Quarrying and Oil and Gas Extraction Industry

Figure 2.6 shows the 354 mining, quarrying and oil and gas extraction industry locations in North
Carolina. These industry locations are located all over the state employing anywhere from 1 to
4,200 employees per location. The majority of mining, quarrying and oil and gas extraction locations
in the state are located near a NCPFN highway, rail line, inland port, seaport or airport.

The mountainous terrain in the western part of the state and sometimes remote locations of the
facilities lead to many of them not being located on the NCPFN. Types of commodities these
industries generate include:

1 Crude petroleum extraction,

1 Natural gas extraction,

1 Bituminous coal and lignite surface mining,
Anthracite mining,
Metal ore mining,

Stone mining and quarrying,

Sand and gravel mining, and

= == =2 =4 -4

Chemical and fertilizer mineral mining.

With only 354 locations in the state for mining, quarrying and oil and gas extraction industry facilities,
two locations make up the top 0.5% of locations by employment size. These industry locations are
shown in Figure 2.7 and are in the Raleigh Durham urbanized area. The number of employees at
these locations are 200 and 150, respectively. These two locations are near the Raleigh-Durham
International Airport and near freight highways and rail lines that make up the NCPFN.

FIGURE 2.6 MINING, QUARRYING AND OIL AND GAS EXTRACTION INDUSTRY LOCATIONS
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FIGURE 2.7 MINING, QUARRYING AND OIL AND GAS EXTRACTION INDUSTRUY LOCATIONS BY EMPLOYEMENT
SIZE
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r. COMMODITY FLOW ANALYSIS

Construction Industry

Figure 2.8 shows all 31,710 construction industry locations in North Carolina. Construction
industry locations are spread all around the state with locations employing between 1 and
10,000 employees at each location. Types of construction commodities these industries
generate include:

f
f

= =- =4

Residential housing and remodels,
Industrial buildings,

Commercial and institutional buildings,
Water and sewer line structures,
Power and communication lines,
Highway streets and bridges,

Flooring, carpentry, painting, plumbing, heating, electrical, roofing, masonry, and
drywall contractors

The construction industry has 159 locations in the top 0.5% of construction industry locations
in North Carolina by employment size, shown in Figure 2.9. The number of employees at
these locations range from 100 to 10,000. Many of the construction industry locations are
located along I-85 from Charlotte, north to Winston-Salem-Greensboro and east to Raleigh
and near the major populations centers with expanding growth.

FIGURE 2.8 CONSTRUCTION INDUSTRY BY LOCATION
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FIGURE 2.9 CONSTRUCTION INDUSTRY LOCATIONS BY EMPLOYMENT SIZE
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Manufacturing Industry

Figure 2.10 shows the manufacturing industry locations in North Carolina. Manufacturing industry
locations are located around the state with high concentrations of locations in the three major
urbanized areas of Charlotte, Winston-Salem-Greensboro and Durham. This industry has
locations in the state that range from 1 to 8,000 employees per location. Types of manufactured
commodities these industries generate include:

1 Petfood,

1 Flour and corn milling,

1 Food and beverage processing and manufacturing,

1 Retail and commercial bakeries,

1 Textile/textile mills and manufacturing plants,

1 Commercial printing,

1 Pharmaceutical preparations manufacturing,

1 Radio, TV, and audio and video equipment manufacturing, and

1 Aircraft and motor vehicles.

The manufacturing industry has 64 locations in the top 0.5% of industry locations in North Carolina
by employment size, shown in Figure 2.11. The number of employees at these locations range
from 700 to 8,000. A majority of the manufacturing industry locations are near the highway and
rail line portions of the NCPFN. There are also concentrations of manufacturing locations in the
urbanized areas of Charlotte, Winston-Salem, Greensboro, Raleigh and Durham near the freight
airports and inland port.

NORTH CAROLINA STATEWIDE MULTIMODAL FRE

FIGURE 2.10 MANUFACTURING INDUSTRY LOCATIONS
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FIGURE 2.11 MANUFACTURING INDUSTRY LOCATIONS BY EMPLOYMENT SIZE
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n COMMODITY FLOW ANALYSIS

FIGURE 2.12 TRANSPORTATION & WAREHOUSING/ UTILITIES INDUSTRY LOCATIONS

Transportation / Warehousing Industry

Figure 2.12 shows the 8,387 transportation / utilities industry locations in North Carolina. Many of
these locations are scattered throughout the state ranging from 1 to 4,800 employees per location.
Transportation/ utility industry locations in the state are located throughout the highway, rail, inland
port, seaport and airport portions of the NCPFN. Types of commodities these industries generate o~ g 3 .- Rk i Q 0
include: Vs % o= R T

Urbanized Areas

Pipeline transportation,

. Source: Data Axle, 2021
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1 Air transportation and airport operations,
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Refrigerated, farm product, and other warehousing and storage.

Figure 2.13 Transportation & Warehousing/ Utilities Industry Locations by Employment Size

The transportation / utilities industry has 42 locations in the top 0.5% of industry locations in North
Carolina by employment size, shown in Figure 2.13. The number of employees at these locations
range from 215 to 4,800. This portion of transportation/ utilities industry locations are primarily
located in the central region of the state in the urbanized areas of Hickory, Charlotte, Winston-
Salem and Greensboro near major airports and rail and highway freight corridors.

)
\

W
w1
Y 2 e
Durham) &5 E‘I[@a@ YR
‘%‘./ / “‘ )‘;@_Lg
Sy

= D e

-'}_‘ N :
T

\}g- 4 ’ I—"/‘\;‘

Legend
QO Top Half Percent of Transportation & Warehousing/ Utility Industry by Employment Size

@ Major Airports

@Iniand Port "“’ 3 N
@ Seaport 0 ) A
= i g \

NC Priority Highway Freight Network Atlantic Ocean

~—— Rail lines
Urbanized Areas

0 25 50 100
[ e VI

Source: Data Axle, 2021

NORTH CAROLINA STATEWIDE MULTIMODAL FREIGHT PLA




Wholesale Trade Industry

Figure 2.14 shows the 11,171 wholesale trade industry locations in North Carolina. This
industry has locations in the state that range from 1 to 2,300 employees per location. Locations
in the state are concentrated in the urbanized areas which contain the NCPFNs highways, rail
lines, inland port, seaports and airports. Types of commodities these industries generate
include:

Automotive and other motor vehicle wholesalers,

Motor vehicle supplies,

Tire and tube merchant wholesalers,

Furniture and home furnishing merchant wholesalers,

= == =4 =4 -

Brick, stone, lumber, plywood, millwork/wood panel, roofing, photographic equipment,
office equipment, commercial equipment, medical, dental, hospital, farm supplies, and
raw materials merchant wholesalers,

Food and beverage wholesalers,

1 Nondurable goods merchant wholesalers, and

1 Wholesale trade agents and brokers.

The wholesale trade industry has 56 locations in the top 0.5% of industry locations in North
Carolina by employment size, shown in Figure 2.15. The number of employees at these
|l ocations range from 300 to 2, 300. Nbeations

are in proximity to (within less than 25 miles to) interstates, highways and rail lines that
makes up the NCPFN.

FIGURE 2.14 WHOLESALE TRADE INDUSTRY LOCATIONS
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FIGURE 2.15 WHOLESALE TRADE INDUSTRY LOCATIONS BY EMPLOYMENT SIZE
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r. COMMODITY FLOW ANALYSIS

Retail Trade Industry

Figure 2.16 shows the 56,927 of retail trade industry locations in North Carolina with
locations spread throughout the state. Retail trade industry locations in the state that range
from 1 to 4,000 employees per location. Types of commaodities these industries generate
include:

1 New car, used car, recreational vehicle and boat dealerships,
Furniture, household appliances, electronics, home remodeling and stores,
Nursery, garden center and farm supply stores,
Supermarkets, grocery stores, markets, and food and beverage stores,

Clothing stores, florists, department stores, and specialty stores,

Pet supply stores, and

= == =4 =4 -4 -2

Fuel dealers.

The retail trade industry has 285 locations in the top 0.5% of industry locations in North
Carolina by employment size, shown in Figure 2.17. The number of employees at these
locations range from 200 to 4,000. Many of the industry locations are in the urbanized areas
of Charlotte, Winston-Salem, Greensboro, Raleigh and Durham with proximity to highway,
rail and airport access.

FIGURE 2.16 RETAIL TRADE INDUSTRY LOCATIONS
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FIGURE 2.17 RETAIL TRADE INDUSTRY LOCATIONS BY EMPLOYMENT SIZE
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3.0 FREIGHT ANALYSIS FRAMEWORK 5
ZONE LEVEL FREIGHT DEMAND

Iln 2017, 727 million tons of freight valued at $956 billl |
increase of 22% from the 594 million tons of freight in 2012. Despite the increase in tonnage, total value of freight
on the network declined 4.6% from $1 trillion in value in 2012.By 2050, it is projected that

transportation system will need to carry more than 1.14 billion tons of freight annually, valued at $1.86 trillion, an
increase of 94% by tonnage and 57% by value. The statewide freight demand is discussed more in section 5 of the
Commaodity Flow Analysis.

The FAF5.2 data is disaggregated into four zones in North Carolina, as shown in Figure 3.1. In the 2017 SMFP, this

freight demand analyzed data at the county level using TranzAct data. FAF5.2 gathers data by FAF5.2 zone and

not at the county | evel . T.hazmnefvisdhe domiaat gdddsrmovemettaoneihi nao FA|
North Carolina in 2017. This zone can be seen in Figure 3.1 and had a combined imported/exported/intra weight of

goods totaling 123 million tons in 2017. This accounted for 48% of the goods moving to, from and within North

Carolina. The three additional FAF5.2 zones freight activity measured by weight were:

1 Maleigh-Dur hamdé zone with 62 million tons (24%);
T ACharl et ¢ NNOC part ) o zone with 39 million tons (16%)
1 AGr e e n-¥ibston-8alem-Hi gh Pointo with 29 million tons (12%).

Figure 3.2 and Figure 3.3 show the total tonnage and value of goods that moved within, to or from each North
Carolina FAF zone in 2017 and 2050 respectively.

By2050, the fARest of North Car ol i 2aode for the weight gf ieeght activitytino r e ma
the state, projecting to generate 186 million tons (49%) of the total weight shipped to, from and within North

Carolina. Out of all North Carolina FAF5.2z ones, the | argest percent gRestoft h by ¢
North Carol igvemaigwowhhawhiDer i &@@ad ei ghexpected to de8 ease
(NC part) o anWinstor=Salene-hhisd o r B o i xpectéd toancreaseethe total weight moved to, from

and within their respective FAF5.2 zones but remain the same percentage of weight moved in the state. All FAF5.2

zones are expected to increase their freight tonnage moved compared to the values moved in 2017. Percentages

could decrease while the total value or weight increases due to a FAF5.2 zone not increasing weight or value as

fast as other FAF5.2 zones.



COMMODITY FLOW ANALYSIS

FIGURE 3.1 FAF5.2 ZONES IN NORTH CAROLINA

Source: U.S. Department of Transportation, Federal Highway Administration, Office of Freight Management and Operations, Freight Analysis Framework (FAF),
version 5.2.

NORTH CAROLINA STATEWIDE MULTIMODAL FREIGHT PLAN 2023
16
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https://www.wsj.com/articles/why-railroads-are-making-freight-trains-longer-and-longer-1529055002
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