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Introduction

Life without engineers would be unimaginable; some may conclude it unlivable. Since the
Babylonians constructed the first tower destroyed by the almighty, man has quested to impress
the heavens and tame the world around them. Nothing so great embodies this quest since the

Egyptians constructed the pyramids, like the Panama Canal.

How is the construction of the Panama Canal relevant today? The canal first opened in 1914. It
has been in continuous operations for over 100 years. In a world of “replace it when it breaks,”
the price tag it would require to build the Panama Canal today would be well over ten billion
dollars. The lives lost building the gateway from the Atlantic to the Pacific would not be
tolerated in the world today, with approximately 26,000 known lives lost; some historians say

closer to 30,000.

Over 14,000 ships pass through the canal annually, with an average speed of about 5 knots; it
would take 22 days to sail around South America. In stark contrast, it takes just around 8 to 10
hours to cross the Panama Canal. This time saving reduces carbon emissions from saved fuel. It
also provides a means of commerce from the East to the West and is an economic money

generator. Over 160 countries use this route as a primary shipping lane for goods and services.

Captain John Constantine piloted the SS Ancon, an American cargo and passenger ship, to
become the first ship to officially transit the Panama Canal in 1914. Since that time, the canal

aided the United States in becoming a world economic power.

Engineers will benefit from the rich history of this project, learn how to overcome obstacles, and
see how engineers solve the world’s problems. The NASA space program of the 1970s spurred
innovation and creation through engineering accomplishments; so too did the Panama Canal.

Let’s walk through this journey together and learn critical thinking both as an engineer and a

problem solver, and recount history as it unfolded.

“Eliminate the impossible; whatever remains, however improbable, must be the truth?” Sherlock
Holmes Quote — The Sign of Four, Sir Arthur Conan Doyle, February 1890 edition of
Lippincott's Monthly Magazine
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allows about 14,000 ships a year to pass
through the system. Each set of three locks moves ships through the lock system with the use of
rail cars located on each side that essentially tow the ships through the lock portion. Captains-

pilots must relinquish temporary control of their ship to qualified pilots from the Panama Canal

Authority in order to navigate through the system.

The largest ship in dimension and container cargo capacity ever to pass through the Panama
Canal was the Neopanamax container ship Triton, built-in 2015. It boasts a TEU capacity of
14,424, a 20-row beam of 51.2 meters (168 feet), and 369 meters (1,211 feet) in length. A TEU
or Twenty-foot Equivalent Unit is an exact unit of measurement used to determine cargo
capacity for container ships and terminals. This measurement is derived from the dimensions of a

20ft standardized shipping container.

The enclosed map provides a layout and cross-sectional profile of the entire length of the canal.
Without the locks, the canal would have taken an additional 5-10 years to build, and excavation
would have had to remove another 85 feet in depth and a 700-foot-wide swath of material about
forty miles in length. This would have been an additional 465.5 million cubic yards of spoils.
This would have been in addition to the 268 million cubic yards the original canal with locks had

removed. In contrast, the Suez Canal excavated approximately 20 million cubic yards of spoils.
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Why Build the Panama Canal?

The Panama Canal was originally constructed to shorten the distance, cost, and time it took for
ships to carry cargo between the Atlantic and the Pacific Oceans. Before the canal, ships would

have to sail around the entire continent of South America, adding 22 days to the journey.

As with all government-backed
endeavors, there were other benefits.
The shortened travel time allowed the
United States to deploy warships and
supplies to almost anywhere in the
world with speed. This allowed the
United States to stretch its military
might during both WWI and
significantly more in WWIIL.

. . Courtesy of US National Archives, Public Domain
There is no doubt the canal still

provides the US economy with a continuous commerce supply line. About 10% of all US cargo
ships travel through the canal annually. Even with the increase in air commerce, the canal still

provides economic advantages for goods to ship into and out of the canal.

In addition, like any advantage to commerce, the Panama Canal is a revenue generator for
Panama. The canal charges an average freight of $220,000 US dollars to use the lock and dam
system. With approximately 14,000 ships passing through the gates annually, this equates to a
net income of over $3,000,000,000. Ships pay a toll, depending on the amount of cargo and ship
size. This may sound pricey, but the fuel to sail 22 days around South America would burn up
about 1,320,000 gallons of fuel. If you figure $5/gallon average worldwide, this additional cost is
roughly $6,600,000 US dollars. Based on the alternative, freight shippers are more than happy to
pay the toll.

Even though the canal, due to modern innovation, was a new way of transporting goods, a surge
in air travel reduced dependence on the canal. There is no doubt it remains a powerful incentive

for transporting goods from the Pacific to the Atlantic and back again.
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Perhaps the least discussed the modernization of the Panama Canal is its contributions to “Green
Energy” before green energy was even a forethought on any progressive liberal's mind. The
canal boasted 1022 hydroelectric motors, generating 28,290 horsepower (approximately 22
megawatts). Green power from its hydroelectric dams, combined with the fuel savings of sailing
around South America’s tip for thousands of ships annually, has had a huge impact on lowering

emissions over the century.

The canal was built to expand commerce, increase security around the globe, provide economic
revenue, and power both the dam and the surrounding communities. These same objectives have
not changed in over one hundred years. As long as there is a world, the Panama Canal will

remain a force and one of the greatest engineering accomplishments in the modern day.

The only threat to its existence currently is a Chinese backed plan to build the original route

through Nicaragua. That route will be discussed later in this training module.
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Panama Canal Timeline
A timeline was created to provide a brief overview of the major events that led to the completion
of the Panama Canal. This in no way is all-inclusive, and there is no scale to this timeline. It is

merely a visual tool to provide a snapshot of the entire project.

e In 1513, Spanish Explorer Vasco de Balboa discovered the land between the
Atlantic and Pacific oceans was narrow enough to support a potential ocean
level canal. Hoping to discover a natural waterway linking the two oceans over
several decades following the discovery, the idea was abandoned due to lack of
a finding navigable waters.

[y
=]
=]
=]

During the mid 18 canal idea again gaine~ *— ‘on. Both the French
and the Unit T R b ‘two oceans and
provide a n= wping time.
¢ of Central America.
immission. The
a and chose the

‘ound on the
ith no locks.
wez Canal 1869,

roject was
lied during the

bbying the
. Even though a
gua route.

‘d by Theodore
a Treaty was
‘chased the

the

ues

- —.o nie quicKly addressed
.. wicvation, Disease, and Labor. To
.. wasues he converted the design from a sea level
-.ceuon to a lock and dam system. Disease was controlled by eradicating
and controlling the mosquito population. Dr. William Gorgas all but wiped out
Yellow Fever and diminished Malaria to a controllable level. Lastly, labor was
selected from Caribbean, people accustomed to the harsh working conditions.

In 1906, John Stevens resigned and Lt. Colonel George Goethals was appointed
by President Roosevelt. Goethals concentrated on the Culebra cut. A nine mile
cut through mountainous terrain.

In August 1914, the Panama Canal officially opened. Overshadowed by the
beginning of WWI. The project cost 5350 million to construct on top of the
original purchase and pay offs.

In 1935, the Madden Dam was added.

In 1977, A treaty to begin local oversight was given to Panama.

In 1999, the Panamanian government assumed full control of the canal.

In 2010, the One Millionth ship passed through the canal in September.
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