
John Henry versus the 
Machine

Leak Detection Past and Present



The Legend
• In the mountain's heart, where steel meets stone,

John Henry stands, his strength alone,
A hammer in hand, his eyes ablaze,
Against the machine, a fiery maze.

• The steam drill whines, a metal beast,
Its rhythmic churn, a chilling feast,
A challenge thrown, a test of might,
Man versus machine, a day and night.

• With sweat and grit, John Henry strikes,
Each blow a roar, the mountain quakes,
His muscles strain, his spirit bold,
A story told, a tale of old.

• The machine roars on, relentless pace,
But John Henry's will, it cannot erase,
He drives the steel, his heart in tune,
A man's resolve, beneath the moon.

• The tunnel deep, the air grows thin,
His body aches, yet he fights within,
A final blow, a thunderous sound,
The mountain echoes, the earth is bound.

• John Henry falls, his work is done,
A victory won, but life undone,
A legend lives, his spirit strong,
The man who beat the machine, in song.

In the story, John Henry, a skilled railroad 
worker, challenges a steam-powered drill to a 
contest to prove that human strength and skill 
are superior to machines. Despite his 
impressive abilities, John Henry eventually 
wins the contest but dies from exhaustion 
shortly afterward. 



Water Systems In America
1800s - Early Development
Urbanization began to accelerate, and cities started to consider 
more organized approaches to water distribution due to population 
growth, industrialization, and the increasing demand for clean 
water.
1800: 

The first American waterworks system is built in Philadelphia, 
which uses wooden pipes to deliver water to parts of the city

1820s: 
New York City starts developing a water system using a network 
of wooden pipes to bring water from nearby springs.

1830s - 1840s:
Boston installs its first water main, sourced from the nearby 
Cochituate Lake.
New York City develops its first significant water supply 
infrastructure, bringing water from the Croton River (Croton 
Aqueduct), with the system coming online in 1842.
Cleveland (1830s) and Pittsburgh (1840s) follow suit, 
beginning to install water mains sourced from nearby rivers 
and reservoirs.



Water Systems In America

Late 1800s - Expansion and Improvements
1850s - 1870s:

Water systems are established in Chicago, San Francisco, Washington 
D.C., and other rapidly growing cities. These systems use cast-iron pipes, 
which replaced wood and lead pipes, providing greater durability and 
safety.
Cities like Cincinnati and Detroit start expanding their water 
infrastructure, adding water mains and reservoirs to meet increasing 
demand.

1880s - 1900:
The Great Chicago Fire of 1871 significantly accelerated the 
development of the city's water infrastructure. The city adopts modern 
water systems and expands the use of water mains.
The Philadelphia water system also expands significantly, with the 
introduction of a filtration plant in 1873.
By the end of the 19th century, many larger cities in the U.S. have 
established widespread water main networks using new technologies 
like filtration, chlorination, and larger-scale distribution systems.



Water Systems In America
Early 1900s - Consolidation and Innovation
1900-1920s: 

The advent of new water purification 
techniques like chlorination and 
filtration helped further improve 
water quality and safety.
Cities like Los Angeles and Atlanta 
begin building out more expansive 
water systems. Los Angeles, in 
particular, grows rapidly due to the 
development of aqueducts, bringing 
water from distant sources like the 
Owens Valley.
New York City’s water system is 
expanded with the construction of 
the Catskill and Delaware aqueducts 
in the early 20th century, providing 
an increasingly reliable and high-
quality water supply.

Mid-1900s - Post-War Growth and 
Infrastructure
1930s - 1950s: 

In the wake of World War II, cities 
experience rapid growth, with new 
suburbs and urban sprawl. Water systems 
are expanded to serve these new areas, 
often involving the replacement of old 
infrastructure.
The development of suburban water 
systems and the need for more expansive 
networks of water mains became 
essential in cities like Los Angeles, 
Houston, and Phoenix, which saw their 
populations grow significantly.

1950s - 1960s: 
The U.S. federal government invests in 
major infrastructure projects, leading to 
further expansion of water mains in cities 
across the country. The Clean Water Act 
of 1972 and related federal funding 
programs help improve water quality 
standards and system upgrades.



Leakage Was and is Inevitable

• It was only a matter of time until pipe began to leak
• Methods were needed to locate these leaks
• With more treatment lost water became more expensive and more of a 

priority



Strategic Methods Were Designed To 
Manage Loss

• Annual surveys became the norm
• But is this the most effective way 

to manage leakage?



Manual Leak Survey vs Technology
• We decided to find out
• With Pennsylvania American Water we picked the Mt Oliver Pressure Gradient in 

Pittsburgh, PA
• This Zone contains 65.9 miles of pipe comprised of a mixture of ductile and cast iron 



Manual Leak Survey vs Technology
• Using the ESRI platform 540 built an app and dashboard to log and track all survey and 

pinpointing efforts
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Manual Leak Survey vs Technology

• 8 days have been completed with 2 remaining to finish the survey



Manual Leak Survey vs Technology
• Leak Cards are submitted daily for crews to repair



Manual Leak Survey vs Technology
• It would take 349 acoustic loggers to permanently monitor this zone



Manual Leak Survey vs Technology
• Once installed loggers report fresh results daily with auto-correlations



Manual Leak Survey vs Technology
• Which is the better value?



Why is Leak Run Time Important?
• Leakage losses are affected by run time (AWWA M36)



Summary
• America’s infrastructure is aging and leaking
• Tools were invented to find leaks
• Water has become and continues to get more expensive
• Annual system surveys became the norm
• 540 built a platform to track survey results
• Technology can do the same job faster, more thoroughly, efficiently and reliably
• John Brutz has learned from John Henry and has chosen technology

Thank you!
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