
24 Energy and Our Rivers

Introduction
Have you ever thought about how electricity gets to your house so 
that you can put it to work?  Electrons travel through the electric 
grid to get from the power plant to your house. The electrons start 
moving because of the interaction between magnets and coils of 
copper wire that turn inside a generator. To spin the generator, steam 
is often used to rotate a turbine. About 50 percent of the electricity 
generated in the United States uses steam produced by coal to spin 
the turbine. Coal power plants exist in almost all 50 states, but coal 
mines are only found in 31 states. In order for the coal to get to a 
power plant it has to be transported. The coal can be transported by 
train, barge, and/or truck. River transportation has been used to ship 
coal from one location to another since coal was first commercially 
mined in 1748.

Rivers are not only responsible for moving coal, but other energy 
sources as well. Today coal, ethanol, biodiesel, petroleum, and 
petroleum products are all shipped by barge along rivers. In addition, 
barges are also used to carry equipment to be used at power plants, 
such as steam generators and turbines. Why are rivers used to 
transport energy sources and other goods? 

Rivers
 � Understanding Rivers

A river is a body of fresh water that flows downhill towards the ocean, 
a large lake, or a desert basin.  Every continent except Antarctica has 
rivers. All rivers have a beginning, called a source, and an ending, 
called a mouth.  The source of most rivers is either a natural spring 
where ground water rises to the surface, where rain collects off of 
a hill, or from melting glaciers in higher elevations. Rivers, and the 
smaller streams, brooks, and creeks that empty into them, always run 
downhill towards lower elevations, getting their energy from gravity.  
The entire area that drains into a river is called the watershed.  
Streams, brooks, and smaller rivers that empty into larger rivers are 
called the tributaries of the river system.  

Rivers are divided into three courses, the upper, the middle and the 
lower. The upper course of a river is commonly in high steep areas 
where the water runs very fast. The river bed in its upper course is 
narrow and usually v-shaped, unless in a glacial valley. The energy 
level of a river is the highest in the upper course and decreases as the 
elevation levels out in the middle and lower courses.  

The middle course of a river is in lower elevations where the river 
flattens out, but runs in a meandering, or winding pattern, constantly 
changing its course. Rivers change course due to erosion of soil 
where the river flows fastest, either on a slope or along the outside 
of a curve in the river. The soil and other materials are transported 
down the river and deposited where the river runs at a slower rate 
and the energy level lowers in a flat area or along the inside of a 
curve. This material is called the load while it is being transported 
downstream. It is called sediment after is it deposited either along 
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the banks or at the mouth of the river. When rivers change their 
course, they leave meander scars or oxbow lakes that tell the story 
of the river’s past. As the river flows through its course, tributaries, 
empty into it and increase the volume of the water in the river. 

The lower course is usually in very flat terrain and ends at the ocean, 
a sea, or large lake.  A triangular shaped area called a delta is found 
at the mouth of many rivers. In the delta region, the river will move 
much slower and have a lower energy level than it did in the upper 
course. As the energy level drops and the water runs more slowly, 
the load is deposited in the form of silt, which makes up the delta 
region. The river will divide into channels in the delta area before 
emptying into the ocean or sea. Another type of area where a river 
meets the ocean is called an estuary, where freshwater mixes with 
saltwater. 

There are three basic types of rivers, the perennial river, the episodic 
river, and the periodic river. The perennial, or permanent, river flows 
year round with some higher volumes during spring rains and snow 
melts. Episodic rivers are not very common. They are present in arid 
regions only when the rainfall is sufficient to cause runoff because 
most of the precipitation in those regions evaporates very rapidly. 
Runoff is the water that flows over the Earth’s surface when the soil 
is infiltrated to capacity from rain or snowmelt. The periodic river is 
also found in dry areas and is present only part of the year during 
a rainy season. Periodic rivers usually empty into an inland basin 
rather than a larger body of water.

 � Overview of Major U. S. Rivers
The United States has 250,000 rivers flowing a total distance of 
3,500,000 miles. The size of a river is determined by its length from 
source to mouth, the area of the watershed that drains into it, 
and the average rate of flow at the mouth of the river.  While the 
longest river in the United States is the Missouri at 2,540 miles, 
the Mississippi River is considered the largest due to the large 
watershed and average rate of flow.  The source of the Missouri 
River is in the Rocky Mountains near Three Forks, MT where three 
smaller rivers converge into one. These three rivers are the Gallatin, 
the Madison, and the Jefferson. The Missouri River empties into the 
Mississippi River about ten miles north of St. Louis, MO.

The Mississippi River begins at Lake Itasca in Minnesota, and flows 
southward to empty into the Gulf of Mexico. The basin of the 
Mississippi, which includes the Missouri River and  many other rivers 
to the west, north, and east of the Mississippi, covers over 1,245,000 
square miles. This area includes all or part of 31 states and two 
Canadian provinces. The Mississippi, like most rivers, was formed 
by glaciers. The glaciers of the Great Ice Age that ended about 
12,000 years ago, covered much of the upper Midwest, including 
areas north of today’s Ohio and Missouri Rivers. When these glaciers 
melted, they formed huge glacial lakes that drained down through 
the uplands, forming a valley that is now the Minnesota River. The 
glaciers carved out the Mississippi River Valley and the torrents of 
water from melting ice flowed into the valley. Geologists believe 
that the upper Mississippi River Valley was once some 500 feet 
deeper than it is at the present time, having been filled in with 
gravel and sand deposited by the melt-water. Today, the Mississippi 
flows through hundreds of miles of farmland and alongside cities 
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and industrial sites, picking up runoff that contains sediments, and 
other materials, which are transported downstream and deposited at 
the mouth of the river and into the Gulf of Mexico. The runoff from 
agricultural sites includes nutrients from fertilizers, which can upset 
the natural balance of the area around the river’s mouth.  As a result of 
the excess nutrients, overgrowth of algae occurs. When the this algae 
dies and decomposes, it depletes the amount of dissolved oxygen. This 
area is known as a “dead zone” due to the lack of life. The deposition of 
sediment at the mouth of the river poses an additional problem for the 
shipping industry.  As the area fills in and becomes shallow, channels 
must be dredged and maintained for passage of barges and other 
vessels. 

Another major U.S. river, the Columbia, has a different geologic past 
than the Mississippi.  The Columbia, located in the northwest region 
of the country, was carved by massive flooding that eroded through 
thick layers of rock called basalt, which is formed by cooled lava. The 
lava was deposited over a period of several million years by erupting 
volcanoes, covering most of present day Washington and Oregon with 
a volume of 41,000 cubic miles. The Cascade Mountains began to be 
uplifted and the Columbia River carved out a deep gorge. During the 
last ice age, much of Canada was covered with ice sheets that grew 
southward and blocked the river. As the ice melted, it formed a huge 
lake that stretched for hundreds of miles. When the water drained out 
of the lake, it traveled down through the valley, moving up to 60 miles 
per hour, and scouring out hundreds of miles of canyons. This flooding 
continued for 2,500 years, forming the present day gorge. Today the 
source of the Columbia River is about five hours north of Spokane, 
WA in British Columbia near Fairmont Hot Springs. The Columbia 
flows north for a couple hundred miles and then turns south to flow 
another 1,000 miles to empty into the Pacific Ocean near Astoria, OR 
and Ilwaco, WA.  

River Communities in the U.S.: 
Two Examples
NEW YORK, NEW YORK. In 1609, Henry Hudson sailed up 
the river that was named for him and claimed the area 
for the Dutch East India Company. For the next two 
hundred years, the Hudson River was the most important 
transportation route in the colonies, opening trade routes 
to Canada and the Great Lakes. Furs from beyond the 
headwaters of the Hudson in the Adirondack Mountains, 
and wheat and timber from the Hudson Valley, were 
brought down to New York. These goods were then 
shipped throughout the eastern colonies, laying the 
foundation for New York City to become the center of 
trade that it is today. New York City is the second largest 
city economy in the world; and international shipping has 
always been a part of that economy.  

ST. LOUIS, MISSOURI. The city of St. Louis is located on 
the Mississippi River, only a few miles south of where the 
Missouri River merges with the Mississippi from the west, 
and the Illinois River from the northeast. The French fur 
trader, Pierre Laclede Liguest, and his band of traders 
from New Orleans founded this city in 1763. Laclede 
believed this location to be ideal for what he predicted 
would be one of the finest cities in the country. The 
following year, Laclede had a large house built for his fur 
company’s headquarters, along with cabins for the men 
to live in, and a storage shed for provisions and tools. 
After the steamboat came into use in the early 1800s, 
the town began to grow into a major outfitting post 
for Westward expansion, later becoming known as the 
“Gateway to the West.” Today, millions of tons of cargo 
are shipped out from St. Louis harbor each year making 
it the second largest inland port in the United States. 
Midwest farmers send corn, soybeans, and wheat down 
the Mississippi from St. Louis to the Gulf of Mexico, where 
it is transported globally to feed the world.

The St. Louis riverfront in 1911.
Image courtesy of U.S. Department of Agriculture

The Columbia River Gorge in Washington state.
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 � Historical Impact of Rivers on Economic Growth
Rivers have played a vital role in the history of the U.S. and other 
countries around the world. People use rivers for transportation, for 
a source of drinking water and food, for industrial use, for production 
of electricity from hydropower, for cooling purposes at power 
plants, and for recreation.  Erosion, transporting of sediments, and 
deposition are natural forces that change the course of a river, but 
a river’s course is often changed by people. People build dams to 
control flooding, for reservoirs, or to produce hydroelectric power. 
Sometimes rivers are altered by cities or developments built along 
the shore that cause changes in the amount of runoff that goes into 
the river. Another way that people change the course of a river is to 
build channels that connect sections of the river and shorten the 
distance that boats transporting goods must travel. 

Early European settlers in the United States built their homes and 
businesses along the Atlantic coastline in the northeastern region 
near the mouth of navigable rivers.  New York, NY, Philadelphia, PA, 
Boston, MA, and Providence, RI are all examples of some of these 
first settlements. 

Rivers played a vital role in the expansion and settlement of the 
inland regions of the country.  After the East Coast Indian War 
ended in 1644, forts were established along the western border 
of the Virginia territory at the falls of the James River, and on the 
Pamunkey, the Chickahominy, and the Appomattox Rivers. These 
forts led to the expansion of trade in the region beyond the frontier.   

During the late 1600s, European explorers, primarily French, began 
paddling up and down the Mississippi River. From the northern 
routes, French explorers Louis Jolliet and Father Marquette traveled 
from Lake Michigan along the Fox River, crossed over to the 
Wisconsin River and recorded important information on territory 
previously unexplored by Europeans. Controlled for years by either 
Spain or France, the Mississippi and the port of New Orleans were 
essential to America’s growing commerce. In 1682, Sieur de La Salle, 
another French explorer, came from Montreal, traveled up the St. 
Lawrence River to the Great Lakes, and crossed to the Mississippi 
River.  He traveled by canoe to its mouth at the Gulf of Mexico, 
claiming all of the territory drained by the Mississippi River for 
France. As the America gained its independence, France controlled 
the New Orleans area, and the U.S. did not have access to the 

shipping and storage facilities they needed to transfer goods to 
ocean-going vessels, which hurt commerce. This area was later part 
of the Louisiana Purchase, completed by President Thomas Jefferson 
in 1803 from Napoleon, King and Emperor of France, ensuring U.S. 
access to the ocean and use of the river. 

After the Louisiana Purchase, American farmers and fur traders living 
in the inland regions could ship their produce down the Mississippi 
River to New Orleans, without having to pay heavy custom duties. 
The acquisition of this territory also opened the way for Jefferson 
to send Meriwether Lewis and William Clark on a mission to find 
the Northwest Passage—a fabled water route that might connect 
the Atlantic Ocean with the Pacific Ocean. In May of 1804 Lewis and 
Clark started their journey on the Missouri River. The Lewis and Clark 
expedition did not find a complete water route, but was able to 
follow the Missouri River to its headwaters in the Rocky Mountains, 
travel over land to the Salmon River, then to the Clearwater, Snake, 
and Columbia Rivers, finally reaching the Pacific via the Columbia. 
Lewis and Clark, like many explorers before them, recorded their 
journey and identified locations that would be suitable for forts and 
settlements in the western U.S.  Their explorations paved the way for 
use of waterways in The American Western Expansion. 

Image courtesy of the Library of Congress

The Safe Harbor Hydroelectric Power Plant is on the Susquehanna River in southern Pennsylvania.

LEWIS AND CLARK
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 � Historical Look at River Transportation in the U.S.
Rivers were an important part of American history even before the 
first European explorers ventured up the wild, unchartered rivers 
of the New World. Native Americans had traveled the rivers of this 
land in their canoes for thousands of years before. The first boats 
to travel the streams and rivers of North America were designed 
and built by the Native Americans. These early vessels varied in 
design, depending on the region and the materials available. Native 
Americans used the Connecticut River as a transportation route 
between Canada and the Long Island Sound. There is archeological 
evidence that Native Americans lived along and traveled the 
Mississippi River thousands of years before the first explorers 
ventured up that massive river known as “Father of Waters.” Early 
explorers, such as Henry Hudson, reported thousands of inhabitants 
living along the banks of rivers.

The canoe design was copied by early explorers and pioneers as 
they traveled almost exclusively by water along navigable rivers 
in the east, such as the Hudson, the Delaware, and the Potomac. 
As the settlers moved inland, taverns and inns were established 
along the more popular river routes. These rough, crude buildings 
sprang up along the rivers and became settlements and later cities, 
including such cities as Pittsburgh, PA, St. Louis, MO, and Portland, 
OR. The rivers became lifelines between these settlements and the 
ocean ports.  As settlements along the river developed, so did early 
industry. In 1643, the first successful ironworks was built along the 
banks of the Saugus River in Lynn, MA, using the river to transport 
iron to other river settlements, to the coast, and overseas. In 1705, 
the first cargo was transported down the Mississippi River via the 
Ohio, from the area that is now Indiana to New Orleans. The cargo 
consisted of 15,000 bear and deer hides, which were shipped on 
to France. By the early 1800s, farmers west of the Appalachian 
Mountains began to produce more crops than were needed for 
their families. The roads that were available at that time were often 
little more than trails and not passable with heavy loads. Instead, 
the farmers floated their produce along the streams and rivers that 
led to the Mississippi. These crops were sent out of New Orleans on 
a ship, sailing around Florida and up the coast to markets in New 
York. Rafts were used at first, but were unstable and could not 
maneuver safely over rapids. Later, larger enclosed flatboats were 
built to transport cargo. The keelboat later replaced the flatboat 
and proved to be an even better design that could be controlled 
by a small crew using poles and oars to move the boat rapidly 
downstream. There were an estimated one thousand keelboats 
each year traveling over the rivers west of the Appalachians. The 
rafts, flatboats, and keelboats had to be broken apart and sold for 
wood once they reached New Orleans because of the difficulty in 
moving them upstream with manpower alone. Sometimes these 
boats were poled or pulled by animals upstream, but it was not until 
the steamboat arrived that upstream travel became practical.

Robert Fulton’s successful steamboat design led to a surge in 
steamboat transportation in the early 1800’s.  Steamboats traveled 
every major river in the U.S., transporting goods and people and 
becoming the fastest mode of transportation of that time. Between 
1817 and 1855, the number of steamboats increased from 17 to 727.  
Steamboats decreased travel time from coastal ports to upstream 

cities by weeks, and cut the cost by as much as 90 percent.  Some 
of the first government regulations on safety were for steamboat 
inspections, for the purpose of preventing boiler explosions. River 
towns grew into large cities because of the steamboat’s ability to 
carry hundreds of tons of cargo and many passengers.

Image courtesy of NOAA image archive

The Native American canoe design was copied by early explorers.

Robert Fulton’s first steamboat, The North River, on it’s maiden voyage 
between New York City and Albany, NY.

Image courtesy of NOAA image archive

Fishermen in a flatboat bringing barrels of lightly-salted herring to the 
steamer for transportation to market.
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The Inland Shipping Industry
As a young nation, America soon saw the value in creating a national 
network of roads and canals to connect the states together. New 
York Governor DeWitt Clinton had a vision of building a waterway, 
or canal, from Buffalo to Albany, which would connect Lake Erie 
to the Hudson River. Governor Clinton believed this manmade 
waterway would, “create the greatest inland trade ever witnessed.” 
He had the foresight to see that the increased trade would enhance 
the importance of, and revolutionize, New York City. In 1817, the 
legislature approved a seven million dollar budget for the canal.

Except for a few locations where explosives were used to clear 
rock formations, the 363 miles long, 40 feet wide, and 4 feet deep 
canal, was built entirely by hand. The canal was completed in 1825 
and Governor Clinton demonstrated the efficiency of the canal by 
traveling down the entire length in just nine days—a trip which 
previously required 13 to14 days. The canal had a positive impact 
on the economy.  Prior to the canal, it cost $100 per ton of goods 
to be transported by road. While it took longer to ship things via 
canal, the cost was only $10 per ton. In just nine years, the tolls 
collected on the canal repaid the entire cost of the construction. 
Within fifteen years of opening, the Erie Canal helped New York City 
become the country’s busiest port, moving more tons of freight 
than Boston, Baltimore, and New Orleans combined.

The impact of canals on cities and commerce was clear and the Erie 
Canal led the way. Other states soon followed suit, digging their own 
canals that connected rivers and improved inland transportation. 
Between 1816 and 1840, more than 3,326 miles of canals were 
created in the United States.

 � Transporting Energy Sources
Around the same time that canals were being built and steamboats 
were coming into play, the energy industry was also evolving. Coal 
was first commercially mined in 1748 in Richmond, VA. Soon, coal 
became the energy source powering the Industrial Revolution. 
Transporting coal from the mine to where it was needed quickly 
became a priority, and rivers played an important role in this 
mission. People who had the ability to transport cargo on the rivers 
had many opportunities presented to them.

One person who had the insight to become involved in the coal 
industry was entrepreneur Daniel Bushnell. In 1845, Bushnell was 
the first to use the steamboat as a tow, pushing three barges of 
coal from Pittsburgh, PA to Cincinnati, OH. Not only did Bushnell 
transport coal, he owned a Pittsburgh coal mine, a steamboat, a 
fleet of coal barges, and Cincinnati storage and marketing facilities. 
Bushnell became a wealthy man by participating in the entire 
coal industry from mining to sales. Bushnell eventually hired a 
man named Jacob Vandergrift to captain his steamboat. Captain 
Vandergrift continued to pioneer the method of pushing a tow of 
barges in front of a steamboat, which became a common practice 
on the Ohio River.

While Captain Vandergrift was transporting coal on the Ohio River, 
Edwin Drake was busy prospecting for oil in Pennsylvania. In 1859, 
Drake struck oil and found success as his well started producing 
40 barrels a day. It did not take long for more wells to be dug and 
the region quickly became the oil capital of the nation. Vandergrift 
and Bushnell were now business partners, and they saw a new 
opportunity to expand business. In the fall of 1861, Vandergrift 
brought a steamboat to Oil City, PA, with two barges full of empty 
barrels. He purchased 5,000 barrels of crude oil to be delivered in 
the spring. 

During the winter while the Allegheny River was frozen, Vandergrift 
and Bushnell had 12 bulk barges built in Pittsburgh. The bulk barges 
were constructed of two inch wood planks and were 80 feet long, 
14 feet wide, and three feet deep. Unlike coal barges, these were 
covered to keep the oil contained. Each barge could carry 400 barrels 
of oil. When the river thawed in the spring of 1862, Vandergrift took 
his first load of oil from Oil City to Pittsburgh, where he was able to 
sell the crude oil at a higher price than for what it was purchased. 
This began the practice of transporting oil by barge.

Not to be outdone by steamships and barges, railways were quickly 
expanding as well. New tracks were being laid down, opening up 
faster transportation routes. In November 1862, the first railway 
reached Titusville, PA. By now the region was producing 200,000 
barrels of oil a month. While the rail line could move oil faster than 
barge, the railway was just a single track, and was only capable of 
transporting 30,000 barrels of oil a month. From 1861 to 1867, 50,000 
to 100,000 barrels of oil were transported down the Allegheny River 
from Oil City to Pittsburgh each month, making barge industry the 
largest mover of oil.

Image courtesy of New York Public Library

The Erie Canal in 1829.
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 � Inland Shipping Today
Today there are more than 12,000 miles of waterways that are 
used by the inland shipping industry in the United States. These 
important waterways provide an economical and environmentally 
friendly means of transporting over 800 million tons of cargo every 
year, including grains and other food products, building materials, 
chemicals, coal, and petroleum. About 20 percent of the nation’s 
coal and 22 percent of the petroleum used in the U.S. is transported 
via barges. There are more than 27,000 barges and almost 4,000 
tugboats operating in the U.S. 

The Mississippi River and its tributaries make up a waterway system, 
transporting cargo from the Gulf of Mexico to and from the northern 
United States. The mighty Mississippi is known as America’s artery 
of commerce. The National Waterways Conference estimates that 
over 400,000 people rely on the Mississippi transportation system 
for their livelihood.  

Today’s River System of Transportation
The navigable rivers in the U.S. are maintained by either the Army 
Corps of Engineers or other regional entities.  All rivers open to 
commercial transportation must have channels that are at least nine 
feet deep. Along the rivers are dams that form reservoirs or pools, 
and some rivers contain hydroelectric power plants. Locks are built 
around some dams to allow boats and barges to pass through. A 
lock is a large compartment with gates that allow a boat or barge 
to enter. Then the gates close and the water level is changed either 
up or down to allow the boat to exit at either a higher level or a 
lower level depending on the direction the watercraft is traveling. 
Gravity provides the energy for filling and emptying the locks. If 
a boat is traveling upstream, the locks fill up when valves on the 
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upstream side of the lock are opened to allow water to flow in and 
raise the boat to the upstream level. When boats or barges travel 
downstream, they enter from the upstream level and after the locks 
are closed, a valve on the downstream side of the lock opens and 
the water drains out until the boat is level with the downstream 
reservoir and can easily exit.   

The commercial navigation channels of a river have special 
navigation aids to help pilots travel in the channels. These consist 
of various colored buoys, lights, and markers that indicate water 
depths, dangers, and directions. 

 � Barges
There are two types of cargo transported in barges—dry and liquid. 
Examples of dry cargo are grain, coal, steel, fertilizers, and gravel. 
Examples of liquid cargo are petroleum, chemicals, and corn syrup. 
Open hopper barges are used for dry cargo, while tank barges 
transport liquids.  A typical barge is 200 feet long and 35 feet wide, 
and can carry 1,500 tons of cargo. A tank barge carries 30,000 barrels 
of material, which equals 50 railroad tank cars or 150 tractor-trailer 
tank trucks. Some tank barges have heating or refrigeration units 
to transport materials that need to stay a certain temperature. In 
order to reduce the amount of leakage into the waterways, new tank 
barges have double-hull construction. By the year 2015, federal law 
requires all tank barges to have double hulls.  

A third type of barge, called a deck barge, is used for transporting 
large machinery or other oversized cargoes. When Hurricane Katrina 
destroyed oil refineries on the coast of the Gulf of Mexico, a large 
piece of machinery used in a refinery was shipped already assembled 
via barge from Oklahoma to a refinery in Pascagoula, MI. This saved 
a lot of money and time because the machine could not have been 
shipped already assembled by rail or by truck.  

 � Towboats
Because most barges do not have an engine, towboats are needed 
to provide the power to move barges up and down the river. 
Towboats, with engines ranging from 500 to 9,000 horsepower, 
push barges along the river. The average towboat can push a load of 
fifteen barges.  On the lower Mississippi River, special extra powerful 
towboats, called line boats, can push as many as 40 barges at a time. 
In some rivers, such as the far upper Mississippi or the Illinois, locks 
and dams limit the size of the tows to about five barges. 

Technology is increasingly important in the river transportation 
business. The use of technology helps to increase the efficiency of 
operating barges and improves customer service. Computers control 
every aspect of barge operations, including navigation, loading and 
unloading, maintenance, picking up and delivering barges at various 
locations along a route. A global positioning system (GPS) helps 
keep track of shipments and assists pilots with accurate navigation 
information. Cell phones and other wireless technology help 
pilots stay informed about river changes and weather conditions. 
Many barge companies have websites that are used by pilots for 
communication with the company headquarters and by customers 
to track shipments and obtain delivery times.

A deck barge transports components for a nuclear power plant.

Open hopper barge as seen through tugboat pilot house.

A tank barge carries liquids.

Image courtesy of Nuclear Regulatory Commission
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Choices for Transportation of Energy Sources
Trains, barges, trucks, and pipelines move energy fuel sources from 
one region to another. When choosing a method of transporting 
products, companies take into consideration the origin and 
destination of materials, travel time, total cost, and capacity.

 � Where is the point of origin and where is the destination?
This question plays an important role in determining what 
transportation method will be used. If the origin and destination 
are along a river system, then the answer may be transporting the 
product by barge. In some locations rivers do not exist or cannot 
handle freight traffic. A combination of modes might be the most 
efficient choice for transporting goods. Any combination of rail, 
truck, or barge transportation is called multimode. For example, 
crude oil may travel by pipeline to be loaded onto a tanker barge 
that will carry the oil to a refinery. At the refinery, crude oil will be 
turned into gasoline or diesel and then may be loaded in a tanker 
truck to be driven to a local gas station, or it may be sent to local 
distribution terminals via pipelines.

 � How much time will it take to transport goods?
Distributors want to be able to get their product to consumers in 
a timely fashion, and as the saying goes, “time is money.” Shipping 
by barge requires the most time while trucks and rail have a faster 
turnaround time. Companies need to balance the shipping time 
required vs. the quantity of resource that can be shipped.

 � How much does it cost to transport goods?
The cost to transport goods is an important factor when making 
a transportation decision. For example, in the ethanol industry 
transporting ethanol is the third highest expense for ethanol 
producers. Shipping by rail averages 2.53 cents per ton mile (the 
distance being traveled and the weight of the cargo), and by truck 
the cost averages 5.35 cents per ton mile. Shipping by barge on the 
inland waterway system averages 0.97 cents per ton mile, making it 
the most economical choice. 

 � What transportation mode will allow for the greatest 
capacity of goods?
Trucks, trains, and barges have different cargo capacities. The 
capacities vary per container, but also vary in the number of 
containers that can be put together for one shipment. Below is a 
table showing the average capacities for one dry container and one 
liquid container for each transportation mode.

TRANSPORTATION MODE DRY CAPACITY WET CAPACITY

Truck Trailer 26 tons 7,865 gallons

Rail Car 100 tons 30,240 gallons

Barge 1,500 tons 453,000 gallons

Multiple configuration possibilities allow for greater capacities 
to be moved at once. For example, a train moving coal may have 
115 cars connected together. A standard barge tow for dry goods 
is made up of 15 barges. Tows of liquid materials are generally 
smaller, consisting of three or four barges. Truck trailers have the 
smallest carrying capacity. States may set their own limits, but on 
the National Highway System the gross commercial vehicle weight 
maximum is 80,000 pounds.

 � How will the weather impact the transportation choices?
Weather has a significant impact on the inland shipping industry. 
Any considerable change in rainfall can cause a disturbance to 
barge operations. Too much rainfall can lead to higher than normal 
water levels. These can be dangerous and lead to accidents and river 
closures. Floods bring debris into channels that can damage the 
waterway infrastructure. After water has receded a clean-up process 
is required to remove debris before barges can safely travel again. 
An unknown for the inland shipping industry is how climate change 
will affect the waterways. Predictions vary, but some believe that 
there will be more frequent storms and flooding and the industry is 
already discussing how they can adapt should these changes occur.

Since 1995, shipping along the inland waterway system has 
remained relatively stable. In 2005, hurricanes Katrina and 
Rita caused damage, which brought a decline to the barge 
industry. Since then, the industry has been rebuilding and 
adding new barges, and the industry is now seeing a strong 
demand for services relative to capacity.

 � How does the energy industry utilize the inland waterway 
system?
• Coal: The barge industry transports 20 percent of the coal 

consumed in the U.S., enough to generate 10 percent of the 
electricity used each year. 

• Petroleum: Over 130 million tons of petroleum and petroleum 
products are shipped along the nation’s rivers. This accounts for 22 
percent of the nation’s petroleum supply. 

• Ethanol: River barges carry 10 percent of the nation’s ethanol 
supply.

• Wind: Up to 18 turbine blades can be stacked on a single barge. 
Transporting wind turbine parts by barge is expected to grow. 

Not only does the energy industry transport raw materials on the 
rivers, but they also transport parts needed at power plants, such as  
generators and boilers. 

Wind turbine blades can be transported by barge, along with other 
energy-related commodities.

Image courtesy of American Commercial Lines
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The Future of the Inland Shipping Industry
There continues to be a growing demand for inland navigation, and 
economists estimate that there will be a 35 percent increase in the 
next 20 years. To continue to be successful in transporting materials 
to meet consumers’ demand, the inland waterway infrastructure 
needs to be modernized and maintained.

The U.S. Army Corps of Engineers is responsible for maintaining 
nearly 12,000 miles of commercially navigable waterways, and 207 
lock chambers at 171 lock sites. Most of the 207 lock chambers 
were built in the 1930s and were only designed for a life of 50 years. 
More than half of the locks and dams operated by the Corps are 
over 50 years old. About 2,000 of the United States’ 74,000 dams are 
owned by the federal government. These structures are also aging, 
with dams averaging 40 years old.  Other entities responsible for 
maintaining waterways are facing similar challenges.   

To address the problem of an aging inland waterway infrastructure, 
the Inland Waterways Trust Fund (IWTF) was established. This fund 
was created and is maintained through a 20-cent per gallon fuel 
tax. These monies, almost $100 million a year, support half of the 
capital construction and rehabilitation of the locks and dams on 
the waterways. The other half is federally funded. In recent years, 
projects have seen many significant delays and cost overruns. This 
has hindered the progress toward modernizing the inland waterway 
system.

The Inland Waterways Users Board is working with representatives of 
the U.S. Army Corps of Engineers to prioritize the needs for the inland 
navigation system, developing reasonable costs and a strategy 
to make sure funding stays closer to budget and that projects are 
completed on time. The American Recovery and Reinvestment Act 
of 2009 provided over $400 million in stimulus funds for projects to 
construct and improve locks and dams. This money does not have 
to be matched by the IWTF. However, it is estimated that projects 
currently under construction or ready to begin would require 

approximately seven billion dollars. Given current funding practices 
and trends between IWTF and the government, these projects 
would take 40 years to complete.

If the inland waterway system is not modernized, it may force cargo 
to be shipped by other methods. The U.S. highway system is already 
congested in many areas and the railway lines are near capacity. 
Accordingly, moving cargo from barges to trucks or trains could be 
challenging. The amount of cargo transported on rivers is equivalent 
to 58 million truck trips annually, which  would double the number 
of tractor trailers currently on the  interstates and require significant 
upgrades to highways. If river cargo was moved to the railway, it 
would add almost 25 percent more tonnage to the railway system.

Not only would diverting barge cargo loads to railways and highways 
have a physical impact to the capacity and maintenance of these 
systems, it would also have an environmental impact. The amount 
of fuel required to ship cargo varies between each transportation 
mode. One ton of cargo can be shipped 59 miles by truck using one 
gallon of fuel. That same gallon can move one ton of cargo 202 miles 
by rail, and 514 miles by barge. Shipping goods by barge is energy 
efficient and releases fewer carbon dioxide emissions than the other 
options. 

Accidents can occur while transporting some environmentally 
hazardous materials. There are fewer accidents and fuel spills by 
barge than by rail and truck. The inland shipping industry works 
closely with the Coast Guard to ensure the safety of its workers 
and the environment. Since 1994, oil spills in the inland shipping 
industry have been reduced by 82 percent. 

From Native American canoes to contemporary barges and 
towboats, rivers have played an important part in America’s 
growth and commerce. River transportation also plays a vital role 
in our country’s energy picture, moving many of our natural energy 
resources to plants and refineries allowing us to put these sources 
to work.
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An aerial view of the Soo Locks and the International Bridge at Sault Ste. Marie, MI.




