Early Oil Transportation: A Brief History

In the early decades of the U.S. petroleum industry, the difficult work of oil production did not end
once the well was drilled and the oil was removed from the ground. In fact, it could be argued that
the next step in the production process was equally if not more difficult. The oil had to be moved,
often hundreds of miles, from the well site to the refinery where it would be distilled into useful
products.

As the industry’s pioneers, Pennsylvania’s early oil producers developed the first methods of
transporting crude oil from the well site to the refinery. Some of their transportation methods have
become obsolete over the last 150 years while others have evolved into the quick and efficient
ways that we transport massive quantities of oil today.

Teamsters and Horse-Drawn Wagons

In 1859, the village of Titusville, Pennsylvania was the only town along the Oil Creek Valley. The
railroad had not yet reached Titusville; the town’s only connection to the outside world was the
stagecoach that visited from Erie, Pennsylvania twice a week. Farmland and dense woods with
few proper roads dominated the rest of the rural valley. The area’s lack of infrastructure made the
prospect of transporting oil very daunting.

The first method that early oil producers used to transport their oil was the horse-drawn wagon.
Teamsters were hired by drillers to haul oil from the drilling sites to rivers, railroads, or refineries.
Teamsters dictated the price to haul wooden barrels of oil around the region, depending on road
and weather conditions. Because of the impassable terrain and valuable service provided, teamsters
charged up to $4.00 to transport each barrel of oil. Even at this enormous price, there were around
6,000 wagons operating in the early days of oil. Teamsters came from neighboring farms and
neighboring states to earn lofty amounts of money hauling barrels of oil.

Since the wooden oil barrels used for storing oil were often leaky, teamsters and their wagons
destroyed the roads in Pennsylvania’s Oil Region with their heavy loads and the oil they spilled. In
time, the dirt roads became consistently muddy and slick with oil. The dangerous conditions, rough
terrain, and hard labor injured or killed many of the horses, mules, and oxen used to haul the
wagons.

Teamsters were the group of people most threatened by the coming of the railroad and the
development of pipelines, some years later. They saw that these new methods of transporting oil
had the potential to make their services unnecessary. Teamsters repeatedly attempted to sabotage
newer and more efficient oil transportation methods by tearing up railroad tracks, cutting pipes, or
burning the oil. Nevertheless, progress soon triumphed and the teamsters had to find new
employment.

Flatboats and Barges

Prior to 1862, the railroad did not service Pennsylvania’s Oil Region. As a result, the region’s
waterways became the primary mode of transporting oil to market. Teamsters hauled oil from the
well site to flatboats on Oil Creek. The flatboats were loaded with oil barrels and then floated down



the very shallow creek to the Allegheny River via a pond freshet or artificial flood. A pond freshet
was created by damming water on the principal branches of Oil Creek, some of which were as
much as ten miles above Titusville, Pennsylvania. When a sufficient quantity of water had been
held back, the dams were released on schedule, causing a significant rise in the creek’s water level.

A pond freshet was an event not to be missed. Hundreds of flatboats each loaded with hundreds of
barrels of oil would line up on Oil Creek. When the flood waters arrived, boatmen would cut loose
their lines and be swept away on a wild and dangerous ride. The uncontrolled waters often caused
the flatboats to crash into each other or bridge abutments, jamming the creek. A great deal of oil
was lost to accidents. However, many experienced boatmen navigated the flood waters and
delivered their oil without incident.

Once at the Allegheny River, the oil was loaded onto barges that took it to refineries in Pittsburgh,
Pennsylvania. In 1861, Jacob J. Vandergrift, a Pittsburgh riverboat captain and pilot on the Ohio
River, brought his steamboat up the Allegheny River with a tow of two barges filled with 5,000
empty barrels. Upon arriving at the mouth of Oil Creek, he established what would become a very
lucrative bulk shipping firm. VVandergrift would buy oil when the price was low, store it, and then
sell it during the late fall refining season in Pittsburgh and Philadelphia for a much higher price.
Other rivermen joined Vandergrift in this profitable yet risky business, building boat landings and
warehouses on the banks of the Allegheny River near the mouth of Oil Creek. During the early
years of the petroleum industry, these oil shippers were the principal market makers, bankers, and
commaodity traders for oil produced in the region.

The majority of oil produced in Pennsylvania’s Oil Region was transported via water until 1867
when sufficient railroad capacity was built to service the area.

Railroad

The first railroad to reach Pennsylvania’s Oil Region arrived in November 1862. The Oil Creek
Railroad stretched approximately 27 miles from Corry, PA to Titusville, PA. It was a single track
line, and for the first few years, the railroad was limited to transporting only 15% or approximately
30,000 barrels of the region’s monthly 200,000 barrel oil production. Between 1862 and 1865,
teamsters hauled barrels of oil from the well site to the railroad yards where the barrels were
stacked on flatcars for transport. Unfortunately, the traditional wooden barrels were unreliable and
leaky, and railway transportation only exacerbated the problem. A great deal of oil and therefore
money was lost when the train’s constant stops, starts, and swaying continuously sloshed the oil
out of its confines.

In 1865, Amos and James Densmore designed a more cost-effective way to transport oil by rail.
The brothers invented and built the Densmore Tank Car, a specialty railroad car that could haul 80-
90 barrels (nearly 3,400 gallons) of oil. They used a flat train car and affixed two vertical 40-45
barrel tanks made of pine planks banded with iron. The first successful test of the Densmore Tank
Car was in September, 1865. The car ran successfully on a line from Miller Farm (south of
Titusville, Pennsylvania) to New York, with no oil loss. On April 10, 1866, the Densmore brothers
were issued U.S. Patent No. 53,794 for the tank car.

The success of the Densmore Tank Car revolutionized the transportation of oil by railway, leading
competitors to copy the car’s simple design and to improve upon it. Over the next several decades,



many improvements were made, including metal construction, a single-tank design, and expansion
domes that prevented leakage. By 1868, a boiler-type tank car was in use. These cylindrical
horizontal tanks could carry 80 to 100 barrels of oil each. The new tank cars were not top-heavy
and were made of metal, so they did not leak oil. Today, these tank cars are still used to ship corn
syrup and refined fuels.

In 1867, a railroad loop comprised of rails laid by the Atlantic & Great Western Railroad, the
Farmer’s Railroad, and the Oil Creek Railroad was completed, encompassing the Oil Creek Valley.
This improvement to the valley’s railroad infrastructure in conjunction with the advent of the oil
tank car allowed crude oil to be easily shipped by rail from the region to points east and west and
elsewhere via connections, marking a significant shift in oil transportation from water to rail.

Pipelines

For years, Pennsylvania’s early oil men contemplated using pipelines to challenge the costly
control teamsters had over the transport of crude oil. However, the dream was elusive until 1865,
when Samuel VVan Syckel created the first successful oil pipeline. His pipeline stretched from
Pennsylvania’s Pithole boomtown to the Miller Farm on QOil Creek, near Titusville, Pennsylvania.
The 2-inch wrought-iron pipe covered 5 miles and could carry approximately 2,000 barrels of oil
every 24 hours with the help of three steam pumps. The most difficult problems for VVan Syckel
were the tumultuous teamsters and the terrain. Teamsters repeatedly tried to sabotage the pipeline
(which was more efficient than their barrel-filled wagons) by cutting the pipes or burning the oil.
Van Syckel safeguarded his pipeline by posting guards along its entire length. He conquered the
difficult wilderness terrain by laying pipe both above and below ground. VVan Syckel realized his
idea of an oil pipeline and made oil transportation more cost effective for the oil producer.

The oil industry’s pipeline ventures continued to cover relatively short distances until the mid-
1870s when Byron D. Benson, a prominent Titusville, PA oil producer, turned his attention from
oil production to oil transportation. As a producer, he saw first-hand how the Standard Oil
Company and the railroads were profiting through their combined control of the transport of crude
oil from field to refinery. Benson and his partners decided to use long-distance pipelines to
compete for some of the profit. In November 1878, Benson and 9 others met in Titusville, PA and
organized the Tidewater Pipe Company, Limited. The company’s mission was to build a pipeline
from the Bradford, PA oil fields to Williamsport, PA where the oil would be loaded onto the tank
cars of the Philadelphia and Reading Railroad for final transport to refineries in Philadelphia and
New York.

Some people in the oil industry were skeptical of Benson’s new pipeline project and expected it to
be a failure. To date, oil had not been successfully pumped in pipes larger than three inches, at a
distance longer than thirty miles, or over any high elevation. Yet, Benson proposed to use six-inch
pipe to build a 109-mile pipeline over mountains nearly 2,600 feet high in the middle of winter.
Furthermore, he planned to pump oil 109 miles and over high elevations using only two pump
stations. With determination and ingenuity, Benson and his employees overcame many obstacles,
including extreme winter weather, lands dense with timber and lacking proper roadways, and the
need to create new tools and technologies to make the endeavor successful. The pipeline was
completed on May 22, 1879, a mere 89 days after the first section of pipe was laid. On May 28, the
pump at Coryville was started, and the first barrels of oil reached Williamsport on June 4, 1879.



The success of Benson’s Tidewater pipeline revolutionized the transport of crude oil. Today, the
majority of crude oil in the U.S. and around the world moves via pipelines spanning thousands of
miles.

Qil Tankers

Today, a large amount of the world’s oil is transported via oil tankers. These ships are unique
because unlike the barges of the early petroleum industry, the oil is not contained in barrels but
rather in reservoirs within the ship. This allows the tankers to literally carry tons of oil without the
added expense of barrels.

Ludwig Nobel of Sweden was responsible for the design and construction of the world’s first oil
tanker. An early oil producer in Baku, Azerbaijan, Nobel saw that transporting oil in leaky wooden
barrels was unreliable and expensive. Thus, in 1878, he signed a deal with Sven Almqgvist at
Lindholmen-Motala in Sweden to make the blueprints for a tanker. That same year, the first oil
tanker, named the Zoroaster, was built. The tanker was the first to use Bessemer steel and had
built-in iron tanks front and back. It measured 184 feet long by 27 feet wide and had a draft of 9
feet. On its maiden voyage, the Zoroaster carried 242 tons of kerosene approximately 600 miles
from Baku to Astrakhan, in the Russian Empire. Within a few months after the Zoroaster’s first
voyage, Nobel had more oil tankers built and representatives from across the world came to Russia
to study the ships. Nobel’s oil tanker revolutionized the long-distance transport and distribution of
petroleum.

Modern oil tankers fall into two basic categories--crude tankers and product tankers. Crude tankers
transport raw, unrefined oil to refineries where it is processed into fuel and other products. Product
tankers are smaller than crude tankers and move already-refined petroleum products to markets
where they can be sold. The Average Freight Rate Assessment (AFRA) and the Flexible Market
Scale are the two classification systems used to categorize ships based on size. Oil tankers are
separated into six categories in the AFRA system: General Purpose Tankers, Medium Range
Tankers, Large Range 1, Large Range 2, Very Large Crude Carriers, and Ultra Large Crude
Carriers. The Flexible Market Scale separates oil tankers into six different categories: Product
Tankers, Panamax, Aframax, Suezmax, Very Large Crude Carriers, and Ultra Large Crude
Carriers. Deadweight tonnage (DWT) is the maximum total cargo, fuel, provisions, ballast, and
crew weight a ship can safely carry. In the AFRA system Large Range 1 and Large Range 2
tankers have a DWT between 45,000 and 159,999 metric tons while Very Large Crude Carriers
carry between 160,000 and 319,999 DWT. According to the Flexible Market Scale, a Product
Tanker carries between 10,000 and 60,000 DWT while a Suezmax tanker carries between 120,000
and 200,000 DWT. However, in both the AFRA and Flexible Market Scale systems, Ultra Large
Crude Carriers, the largest oceangoing vessels, have a DWT between 320,000 and 550,000 metric
tons.

Today, international law mandates that newly built oil tankers have a double-hull construction,
meaning the ship must have two hulls, one inside the other. This new design feature is meant to
offer an extra layer of protection against damage that might otherwise result in oil spills. New oil
tankers sell for $43 million to $120 million. These ships are expensive to buy, and therefore, they
are not usually owned by smaller drilling companies.



