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INTRODUCTION
PICTURE #3

H O W D O W E U S E WAT E R ?

CAPTION:

____________________________________________________
____________________________________________________

How do we use water today? List three ways.
1

___________________________________________________________________________________

2

___________________________________________________________________________________

3

___________________________________________________________________________________

____________________________________________________

We use water every day in many ways, to fulfill our needs and to keep us healthy and safe. The
pictures below show some of the ways in which we use water in our daily lives. Write a caption

Photo by Jacob Riis, courtesy of
Museum of the City of New York.

for each. If you are not sure what a picture shows, use your imagination. (The pictures are
PICTURE #4

identified on the inside back cover.)

CAPTION:

_____________________________________________
PICTURE #1

_____________________________________________
CAPTION:

_____________________________________________________
PICTURE #5

Photo from the La Guardia and Wagner Archives

____________________________________________________
CAPTION:

____________________________________________________
_____________________________________________
_____________________________________________
Photo courtesy of The Brooklyn Paper.

PICTURE #6
CAPTION:

__________________________
PICTURE #2

__________________________

CAPTION:

Photo from the La Guardia and
Wagner Archives.

___________________________________________________

Photo from the La Guardia and Wagner Archives.

Where do you think our water is coming from? _________________________________________

__________________________________________________
__________________________________________________

The water that you drink every day comes from over a hundred miles away. It has traveled by gravity over a system of reservoirs, aqueducts, and tunnels before it enters pipes in our homes, schools,
and places of business. In this booklet you will learn the history of our water system and the way
in which water comes to us from the mountains. You will discover the major role water played in
Courtesy of The New York Public Library,
Astor, Lenox and Tilden Foundations.
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INTRODUCTION

the growth of our city by allowing so many people to live together safely and comfortably.
H O W D O W E U S E WAT E R ?
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LESSON 1

N E W Y O R K ’ S WAT E R TA K E R S , 1 8 3 5

T H E T H R E AT O F D I S E A S E

When New York (New Amsterdam) was first settled in 1624, its Dutch inhabitants dug wells to
get water, or drew it from creeks and ponds. The English settlers who arrived in 1664 did the
same. Until the early 1800s, New Yorkers continued to rely on these same sources.
In the 19th century the city’s population grew rapidly. There were 60,489 people in 1800. In 1810,
there were 96,973. In 1820, 121,706 people lived in New York. (In the early 19th century, population figures for New York represent only Manhattan.) In only twenty years—one generation—

From Report of the
Board of Aldermen,
February 16, 1835.

the city’s population doubled. As the number of people increased, the need for water did, too.
More people also meant that fresh water sources became polluted. Before plumbing was brought

Municipal Archives,
Department of Records
and Information
Services, City of
New York.

indoors, there were no flush toilets. Human waste was dumped outside and usually ended up,
eventually, in the water supply. Horses were commonly used to pull carts and carriages. In 1835
New York had 10,683 horses (and 270,089 humans). A thousand-pound horse makes anywhere
from 30 to 50 pounds of manure a day. Between 300,000 and 500,000 pounds of manure were
dumped on the city’s streets daily. The city’s well water became contaminated by horse manure,
along with garbage from homes and businesses.
Look at the column “Number of water takers”. Circle the top six water takers.

Some attempts were made to get clean water for the city, but none of them were successful. For
example, Aaron Burr, who would later become the country’s third vice president, started the

List three water takers that you have never heard of. Explain why each one would be a water taker.

first water company in 1799. It was called the Manhattan Company. Although it did provide some
water for the city, its main business soon became banking. (Today it is JP Morgan Chase.) Since
water was not its main concern, the company did little to help the city. The water from wells in
the city was of poor quality and there was not enough of it to provide for most New Yorkers.

1

___________________________________________________________________________________

2

___________________________________________________________________________________

3

___________________________________________________________________________________

Which animal is listed as a water taker? _______________________________________________
Like today, New Yorkers needed water for various reasons. The chart opposite, from 1835, shows
the kinds of “water takers” and how much water they might pay for if they had all the water they
needed.

Why do you think this animal was listed and not any others? _____________________________
__________________________________________________________________________________
Which of the water takers needed the most water? ________________________________________
Why do you think this is so? _________________________________________________________
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CHOLERA IN NEW YORK
DIARY OF PHILIP HONE, 1832

D I R T Y WAT E R G E T S U S S I C K
In 1832, with limited clean water available, New Yorkers became victims of a terrible cholera

These words
can be found
in the glossary
on page 48.

epidemic. (See the glossary on page 48 for definitions of words in bold print, which you may not

know.) The disease killed 3,513 people out of a population of 225,000. (The same death rate in

jollification
countermanded
cannonade
crackers
ravages

today's city of eight million would be more than 100,000). Cholera is caused by bacteria. When
New Yorkers infected by these bacteria used backyard outhouses—there were no bathrooms—
their waste sometimes got into the well water, and sometimes into food. People who drank the
infected water or ate the contaminated food would also get cholera. Cholera spread rapidly, killing
many. Doctors at the time did not know how people were infected with cholera. Many New Yorkers mistakenly thought that people became sick from poisonous gases escaping from rotting

From The Diary of Philip Hone, 1828–1851. Edited by Bayard Tuckerman. New York:
Dodd, Mead and Company, 1889. Courtesy of The New-York Historical Society.

food. Although many realized that polluted water caused people to get sick, they were not
sure why.
Cholera victims suffer from vomiting, muscle cramps, and severe diarrhea. Diarrhea causes
the body to lose great amounts of water. This is called dehydration.
It is very dangerous. The body goes into shock and internal

What does Hone mean when he says it was a “lovely day?” ________________________________________
__________________________________________________________________________________________

organs begin to stop working. Once this happens, a person
can die within a few hours.

What do you think the “booths on Broadway” might have been? ___________________________________

Cholera hit New York City in July of 1832. The

__________________________________________________________________________________________

population in that year was 225,000. By August,
100,000 people had left the city in fear for their lives,

What do you think a “cannonade of crackers” might have been? ____________________________________

fleeing in steamboats up the Hudson River and by
horse and carriage to the countryside. (What per-

According to Hone, what had caused this Fourth of July to be different from earlier ones? _____________

centage of the city’s population left? _________ )

__________________________________________________________________________________________

Philip Hone, a wealthy merchant who was

List three ways in which the festivities that year were different.

mayor of New York from1826 to 1827, kept a diary
from 1828 to 1851. On the next page in his diary

1

___________________________________________________________________________________

entry written on the Fourth of July, shortly after

2

___________________________________________________________________________________

cholera struck the city. (See Mayor Hone’s portrait

3

___________________________________________________________________________________

to the right on this page. Also, see Philip Hone’s house

Imagine you are living in New York City in July of 1832. Write a diary entry describing the general feeling

on the far right in the drawing on page 9.)

of the city on July 4, 1832.
__________________________________________________________________________________________
__________________________________________________________________________________________
Mayor Philip Hone, 1781–1851.

__________________________________________________________________________________________

Courtesy of the New York Public Library,
Astor, Lenox and Tilden Foundations.
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__________________________________________________________________________________________

CHOLERA SPREADS

How do you feel after reading this letter? _______________________________________________________

On July 23, 1832, William Bayley wrote a letter to his daughter, Magdalena Bayley. He affectionately calls her Little Piggy. We do not know how old she is. In his letter, Mr. Bayley tells Mag-

Why did Mr. Keeler and Mrs. Stout leave the city? _______________________________________________
__________________________________________________________________________________________

dalena about the cholera epidemic happening in New York. Below is the first page of the original
letter in Mr. Bayley’s handwriting, as well as a transcript.

What did the people who stayed behind do? ____________________________________________________

What day of the week was July 23, 1832? (Hint: at the third or fourth lines of the letter.) ______________

Mr. Bayley says the Park was “black with persons” waiting to hear the day’s report. What report do you
think they were waiting to hear? ______________________________________________________________

•

•

•

What was Mr. Bayley’s prophecy? ______________________________________________________________
__________________________________________________________________________________________

How many days are there between July 5, 1832 and the writing of this letter? __________________
What was the average number of deaths each day? _________________________________________
Courtesy of The New-York Historical Society, Beekman Family Papers.

According to Mr. Bayley who is the disease now attacking? _______________________________________
New York July 23, 1832

________________________________________________________________________________________

Dear Little Piggy,

You cannot imagine how dreary the street looks. Since you left Mr. Keeler and Mrs.
Stout have likewise taken their departure, and those who remain keep their houses shut
the livelong day to exclude I suppose the pestilential air. . . . On Sunday (yesterday) the
Park was black with persons anxiously waiting for the day’s report. Today people look
rather better and Broadway I am told was better filled. The cases for this day are less than
250 about the same as yesterday. The disease will probably reach its maximum this week.
The Doctor thinks it will abate daily, that we have had the worst. . . . In a word, this disease
is so completely spread that we were counting yesterday and could not recollect a street
in which it had not been with the single exception of Park Place. . . .
Tell Sarah that my prophecy has come true, we have had the cholera as badly as the people of Paris. It will abate now. Since the 5th of July the cases amount to 2,612 and the deaths
1,111. It now rages most violently among the better class of poor.

8
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Broadway opposite City Hall Park, 1831: Where Cholera Struck the Next Year. Philip Hone’s House
is on the far right. Courtesy of the New York Public Library, Astor, Lenox and Tilden Foundations.

T H E T H R E AT O F D I S E A S E
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LESSON 2

G R E AT F I R E O F N E W Y O R K , 1 8 3 5

T H E T H R E AT O F F I R E
The dirty water that caused the spread of cholera was not the only reason why New Yorkers
needed lots of water. Fires were a constant threat. Without enough water, the city could not protect its buildings and other property from being burnt down. At that time, most of the city’s buildings were made of wood. In fact, the city had suffered many fires in its history, some of them
devastating. The most important was the Great Fire of 1835.

On December 16, 1835, the fire started in a warehouse in lower Manhattan. The city had built a
reservoir on 13th Street between present day Third and Fourth Avenues to store water in case
of just such an emergency. However on this night there was not enough water as most had been
used for fires that had broken out earlier in the week. The water fire fighters did have provided
no help as below zero temperatures froze the city’s wells.
The Great Fire of 1835 destroyed nearly twenty million dollars’ worth of property. And, in 1835,
you could buy all the property in New York for 200 million dollars.

PA I N T I N G A

View of the Great Fire in N. York, Dec. 16th & 17th, 1835, As Seen from Williamsburg, Long Island, ca. 1835,
Nicolino Calyo. Collection of The New-York Historical Society.

Opposite are two paintings of the Great Fire of 1835. Imagine you are living at that time and are
a witness to it. Choose one painting and describe what you are seeing and how you are feeling as
you watch the city burn.

__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

PA I N T I N G B

Burning of the Merchants’ Exchange, New York, Dec. 16th and 17th, 1835, Nicolino Calyo.
Courtesy, the Museum of the City of New York. (See Back Cover).
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LESSON 3

A few days after the fire, Philip Hone (see Lesson 1) visited the scene and wrote a description of
what he saw in his diary.

THE SOLUTION
DIARY OF PHILIP HONE, 1835

Some city officials realized they could not wait any longer to find a clean source of water for New
York. They had to take action right away, and the man who led them was Myndert Van Schaick.
In 1832, Van Schaick was a member of the city’s Board of Aldermen and treasurer of the Board of
Health. During the cholera epidemic, when 100,000 New Yorkers fled the city, Van Schaick chose
to stay and help the many victims. He decided that the city could no longer rely on its polluted wells
From The Diary of Philip Hone, 1828–1851. Edited by Bayard Tuckerman.
New York: Dodd, Mead and Company, 1889. Courtesy of The New-York Historical Society.

and had to get clean water from a river outside its limits.
These words
can be found
in the glossary
on page 48.
circumstance
facilitates
immense
indigo
obstructs

Van Schaick wrote the law that set in motion the plan to bring water to the city. The state
legislature in Albany passed the law in 1835 and a group of water commissioners was appointed

to decide on the best plan. The commissioners hired engineer DeWitt Clinton, Jr. to investigate
the various water sources the city might use. (De Witt Clinton, Jr. was the son of the famous late
state governor, De Witt Clinton, Sr.) Several sources were suggested, including the Passaic River
in New Jersey, the Bronx River near the city, and the Croton River forty miles away in Westchester. Clinton recommended, and the commissioners chose, the Croton River because it had the
most and the cleanest water. Other engineers were

According to Hone, why is it a “happy circumstance” that the weather was now mild? _________________

hired to plan the building of the dams, reservoirs,

__________________________________________________________________________________________

and aqueducts that would actually bring the water
into the city. All this took time. Although plans for
the Croton Aqueduct had already been drawn up,

List four kinds of goods that were ruined in the fire.
1

___________________________________________________________________________________

2

___________________________________________________________________________________

3

___________________________________________________________________________________

4

___________________________________________________________________________________

nothing had yet been built when the Great Fire of
1835 broke out (see Lesson 2).

The Van Schaicks, a Dutch family, settled in Beverwyck in 1652. (The name Beverwyck was later
changed to Albany.) Myndert was born in 1782. His
father was a patriot hero in the American Revolution
and his mother came from a well known Dutch family. In 1815, Myndert married Elizabeth Hone, the
niece of Philip Hone (see Lesson 2). Myndert Van
Schaick was a member of the Board of Aldermen, a
State Senator, and a founder of New York University.

What do you think “rich drugs” are? __________________________________________________________
__________________________________________________________________________________________

Myndert Van Schaick. Courtesy of New York University Archives.
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How did the men get more people to join them in the strike? ______________________________________

THE WORKERS

__________________________________________________________________________________________

Under chief engineer John B. Jervis, construction of the Croton water system began in May,

Why do you think there were horses on the construction site? ____________________________________

1837. It would take five years and nearly twelve million dollars to complete. The laborers who built

__________________________________________________________________________________________

New York City’s Croton Aqueduct water system were mostly Irish immigrants, who lived in
camps along the construction site. The work was hard and dangerous. Sometimes the men would

Why do you think the men turned the horses loose? _____________________________________________

strike and refuse to work until they were paid better wages. During the strikes, fights often broke

__________________________________________________________________________________________

out. The newspaper article below from 1840 reports one of these strikes. (Note that Manhattanville is located in today’s West Harlem, below Washington Heights.)

How many men does the article say were striking? ______________________________________________

CROTON WORKERS STRIKE

WA G E S — A N T E B E L L U M A M E R I C A
The graph below shows the average daily wages earned by workers in the northeastern United
States from 1820 to 1855. Skilled workers practiced trades such as carpentry and masonry. Unskilled
workers had jobs that did not require special skills. The men who dug the tunnels for the water
system were unskilled laborers. They worked hard, but did not necessarily know a special trade.
G R O W T H O F WA G E S , N O R T H E A S T U . S . , 1 8 2 0 – 1 8 5 5
These words
can be found
in the glossary
on page 48.
congregated
comply
detachment
From Margo and Villaflor,
“The Growth of Wages
in Antebellum America:
New Evidence,”
Journal of Economic
History: Vol, 47, No. 4.

From The New York Evening Post,
April 6, 1840.

How much did skilled workers earn in 1840? ___________________________________________________

How much did unskilled workers earn in 1840? _________________________________________________
Where were the men working when they decided to strike? _______________________________________

How much money were they receiving each day for their work? ___________________________________

How much more did they want to receive? _____________________________________________________

Why do you think skilled laborers earned more money than unskilled laborers? ______________________
__________________________________________________________________________________________

Based on these numbers, do you think the men had a right to strike for higher wages? _________ Why or
why not? __________________________________________________________________________________

__________________________________________________________________________________
14
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The article on page 14 tells us that a member of the Board of Aldermen had sent out soldiers to

Give one detail that reveals that the Irish workers like to drink liquor. _____________________________

stop the strike. This event had become known as the “Croton War,” even though it was not a real

__________________________________________________________________________________________

war. The 1840 cartoon below makes fun of the fact that some people called it a war.
What does this tell you about how Americans felt about the Irish? _________________________________
__________________________________________________________________________________________
T H E C R O T O N WA R

__________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________

Do you feel there are stereotypes about your ethnic group that are not true? If so, what is one of them?
__________________________________________________________________________________________
__________________________________________________________________________________________

What kind of weapon are the men on the left holding? ______________________________________________
__________________________________________________________________________________________

What kind of weapon would the soldiers be using? _______________________________________________
__________________________________________________________________________________________

The Croton Campaign. From the New York Morning Herald, April 13, 1840.

Who seems to be winning? ___________________________________________________________________

What parts of the drawing do you think are the silliest, which suggest that the artist saw this “war” as a joke?
__________________________________________________________________________________________
Describe what is going on in this scene. _______________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

___________________________________________________________________________________________
__________________________________________________________________________________________
___________________________________________________________________________________________

__________________________________________________________________________________________
According to the cartoon, was anyone killed in the Croton War? If so, who? ___________________________
The men on the left are the Irish immigrant workers. They are portrayed as a stereotype: poor men who
drank too much liquor. Give one detail in the cartoon that suggests that these Irish protestors are poor.
__________________________________________________________________________________________
__________________________________________________________________________________________

__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

__________________________________________________________________________________________
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WAT E R F L O W S I N T O T H E C I T Y
The Croton water system worked like this: a dam was built in the Croton River to hold back the water
and create a reservoir from which the release of water could be controlled. By gravity alone (like
riding one long water slide), the water flowed all the way from this reservoir to the Bronx through an
underground brick-lined tunnel that was 8 ½ feet high and 7 ½ feet wide. A “High Bridge” then
carried the flow across the Harlem River to 174th Street in Manhattan, which then was still open
countryside.

HIGH BRIDGE
A Q U E D U C T.
Construction of the
Main Pipe, Lithograph
1862. Courtesy of the
New York Public Library,
Astor, Lenox and Tilden
Foundations.

From there the water flowed through underground pipes, to a big reservoir in the middle of Man-

C R O T O N WAT E R C E L E B R AT I O N , 1 8 4 2 . Courtesy of The New York Public Library, Astor, Lenox and Tilden Foundations.

How can you tell from the drawing that this was a special celebration? List three ways.
1

___________________________________________________________________________________

2

___________________________________________________________________________________

3

___________________________________________________________________________________

hattan. It was called the York Hill Reservoir, or the “receiving reservoir” because it received water
from the aqueduct. This reservoir was built in open land that later became Central Park. From the

Why would the people of New York have a parade to celebrate water? ______________________________

receiving reservoir, the water was piped down to another reservoir called the Murray Hill Reser-

__________________________________________________________________________________________

voir, or the “distributing reservoir” because from there the water was distributed to lower Manhattan through a network of small pipes. When the Murray Hill Reservoir was built, it was on the

What occasions today do New Yorkers celebrate with parades? ___________________________________

outskirts of the city where the intersection of Fifth Avenue and 42nd Street is today. The reservoir

__________________________________________________________________________________________

is no longer there. It is now the site of the New York Public Library (see photo on page 23).
List two ways in which today’s celebrations are the same as in 1842.

After five years of hard work, the Croton water system opened to the public with a great celebra-

1

___________________________________________________________________________________

tion on October 14, 1842. Tens of thousands of people came out for the event. The day began with

2

___________________________________________________________________________________

a firing of cannons and the ringing of church bells as water spurted out of the city’s new fountains.
It was a day of grand parades, speeches, and songs. Banners and flags decorated the buildings and

18

List two ways in which they are different.

people wore commemorative badges and medals. The drawing opposite shows the celebration.

1

___________________________________________________________________________________

You can just see the top of City Hall sticking up behind the fountain, which still flows today.

2

___________________________________________________________________________________

LESSON 3
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HIGH BRIDGE
The Croton Aqueduct was an engineering feat, the first long-distance water supply system ever
built in this country. (We now call it the Old Croton Aqueduct because another one was built
later.) Water came by gravity alone—there were no pumps bringing it from Westchester to ManNUMBER __________

hattan. It flowed forty-one miles into the city through tunnels and pipes crossing ridges, valleys,

YEAR

and rivers. High Bridge was just one portion of the Old Croton Aqueduct. High Bridge stands 138

__________

feet above the Harlem River. A walkway was built along its top so that people could stroll over the
bridge for enjoyment. High Bridge is no longer used as an aqueduct, or as a pedestrian bridge.
It is now part of Highbridge Park, which is run by the New York City Department of Parks and
Recreation.
Courtesy of the Museum of the City of New York.

Opposite are three pictures of High Bridge from three different time periods: 1850, 1920, and
2008. Number the pictures from 1 to 3 in the order that shows the passage of time and write in
the year of each scene.

NUMBER __________
YEAR

How would you describe the way this part of Manhattan looked in 1850? ___________________________

__________

__________________________________________________________________________________________
__________________________________________________________________________________________

What do you see in 1920 that was not present in 1850? (Hint: it is used for long trips.) ____________

Photo by Stephen Weinstein

___________________________________________________________________________________________

What kind of energy powered this object ? _____________________________________________________

What changes took place in the neighborhood of High Bridge between 1850 and 1920 and between 1920
and 2008? ________________________________________________________________________________
NUMBER __________

__________________________________________________________________________________________

YEAR

__________

Courtesy of the Museum of the City of New York.
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YORK HILL, NEW CROTON,
A N D M U R R AY H I L L R E S E R V O I R S
Below is a drawing of York Hill Reservoir (the square structure). Behind it is the New Croton
Reservoir, an additional reservoir built in 1862.

M U R R AY H I L L R E S E RV O I R , 1 8 5 0 . Courtesy of the New York Public Library, Astor, Lenox and Tilden Foundations.

A third reservoir, the Murray Hill, reached from 40th
Street to 42nd Street between 5th and 6th Avenues. It
held 24 million gallons of water. Above is a drawing of
what it looked like in 1850. It was located where Bryant
Park and the New York Public Library are now.
Collection, The New York Public Library, Astor, Lenox and Tilden Foundations.

Compare the scene above with the modern photo of this
The York Hill Reservoir was completed in 1842. Why do you think the city would have added a new

area today.

reservoir in 1862? (Hint: see Lesson 5.) __________________________________________________

__________________________________________________________________________________________
__________________________________________________________________________________________

The York Hill Reservoir held 180 million gallons of water. It reached from 79th Street to 86th

List three things that are different.
1

____________________________________________

2

____________________________________________

3

____________________________________________

Street between 6th and 7th Avenues and was located where Central Park is now. Today, the
park’s Great Lawn is where the reservoir used to be. The 1862 reservoir is still there in Central
Park between 86th and 96th Streets, but it is no longer part of our water system.

Does anything look the same to you? If so, what? _________
____________________________________________________
__________________________________________________

B R YA N T PA R K , 2 0 0 4 . An aerial view
of Bryant Park as seen on Thursday, Dec. 9,
2004. Photo courtesy of Ruby Washington/The
New York Times.
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LESSON 4

The article below describes what happened on May 27, 1911.

THE CONEY ISLAND FIRE
FIRE ENGULFS DREAMLAND

The population of New York City continued to grow after the Croton Aqueduct was built. (See
chart on page 28 in Lesson 5.) The Consolidation of 1898, which created the Greater City of New
York, increased the city’s population by nearly 1.4 million people. By the early 1900s the city had
to start building even more dams, aqueducts, and reservoirs to supply water to the great number of people living in New York. But even with more water, fires could still be a problem. Spray-

•

•

•

•

•

•

ing would only put out flames if the water coming through the fire hoses had enough force, or
pressure. By 1904, the Fire Department had come to realize that it needed a better water-supply
system to successfully fight Coney Island’s frequent fires. But in 1911, Brooklyn’s firemen still

This word
can be found
in the glossary
on page 48.

did not have enough water pressure at their command to put out a blaze that burned down part
of Coney Island.

insufficient

In the late 1800s and early 1900s, Coney Island had three different amusement parks: Luna Park,
Steeplechase Park, and Dreamland Park, each with its own rides, attractions, and shows. One of
the attractions at Dreamland Park was called Hell Gate, which was like a haunted house tour.
But instead of going through a creepy house, visitors to Hell Gate took a scary tour through a
place created to look like Hell. At about 1:30 am on May 27, 1911, workers were boiling tar to fix
the roof of the Hell Gate attraction to have it ready for the next day. People believe that the burning tar set the building’s woodwork on fire. The workers tried to put out the fire themselves but

From The New York Times May 28, 1911.

could not. Before long, every firehouse in Brooklyn had been called for help. As the fire raged
out of control, panic spread through the surrounding neighborhood. Wild animals from Dreamland’s live-animal act, including lions and elephants, ran through the streets in terror. Although

What mistake did Mr. Englestein and his co-workers make? ______________________________________

the owners tried to get the animals into cages to save them, many died from the fire. Other ani-

___________________________________________________________________________________________

mals had to be killed so that they would not endanger people as they fled the area.
After the fire started, what did Mr. Lallis and Policeman Fred Snyder do? ___________________________

The seriousness of a fire is judged by the number of alarms sent out. The higher the number, the

___________________________________________________________________________________________

more firemen and equipment that are needed to put out the blaze. The Deputy Fire Chief
in charge of Brooklyn ordered the signal two-nines to be given. Never before had there been a

How high were the firemen able to throw water with their hoses? __________________________________

nine-alarm fire in Brooklyn. It brought nearly every piece of fire equipment in Brooklyn to Coney

___________________________________________________________________________________________

Island.
Why were the firemen unable to put out the flames? _____________________________________________
___________________________________________________________________________________________
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As they watched the fire destroy Dreamland,
Brooklyn’s firemen were unable to do much to con-

The table below gives information on all the major fires in New York City in 1911. (Note that

trol it. They found that the water in the hoses was

Staten Island is called Richmond in the table.) The number of alarms shows how serious each

not strong enough to put out the flames. Some said

fire was—the higher the number, the worse the fire. The last column of the table shows the value

this happened because too many people were using

of the property that was lost in each fire. Property includes buildings and all other material goods.

the water to wet nearby buildings so the fire would

These numbers do not show loss of lives.

not spread. If the water was being used this way at
NEW YORK CITY’S MAJOR FIRES, 1911

the same time firemen were trying to fight the fire,
there would not have been enough water pressure F I R E M E N R A C E T O T H E R E S C U E , 1 9 1 1 .
for a strong flow into the fire hoses. Eventually, the A horse-drawn fire engine. From the Fire Department City
fire burned itself out. Dreamland was completely

of New York Annual Report, 1911. Courtesy of City Hall
Library, City of New York.

destroyed.

DREAMLAND
AMUSEMENT
PA R K , 1 9 0 5
A postcard showing
Dreamland Park at
night, c. 1905.
Courtesy of the New
York Public Library,
Astor, Lenox and
Tilden Foundations.

From the Fire Department City of New York Annual Report, 1911. Courtesy of City Hall Library, City of New York.

One dollar in 1911 is worth $22 in 2008, according to the United States Bureau of Labor Statistics.

In which fire was the most property lost? ______________________________________________________

Compare the Coney Island fire with other fires in Brooklyn and Queens. How many dollars’ worth of
property was lost in those boroughs? __________________________________________________________
DREAMLAND
IN RUINS, 1911.
Dreamland after the fire.
Collection of The New-York
Historical Society.
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How much of that amount was lost in the Coney Island fire? _______________________________________

How many dollars’ worth of property was lost in all five boroughs? _________________________________

THE CONEY ISLAND FIRE
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By the 1880s, the Croton Aqueduct was no longer large enough to serve all the city’s needs. In
1885, the Aqueduct Commission of the City of New York ordered a larger system to be built—the

M O R E WAT E R
FOR THE GROWING CITY

New Croton Aqueduct. The New Croton Aqueduct, which opened in 1890, supplied three times as
much water as the Old Croton Aqueduct did. Today it supplies about one-tenth of the city’s water.
By this time, more Italian than Irish immigrants were coming to America. As the newest immigrants, the Italians were easier to exploit. Bosses took advantage of low-skilled newcomers who

The city continued to grow after the Croton water system was built—and the availability of pure

didn’t speak English and paid them less money. As a result, Italians largely replaced Irish

Croton water allowed and encouraged this growth. The chart below shows the population of

laborers at construction sites in New York. Because most of those working on the New Croton

New York City from 1840 to 1894. The last column shows how many gallons of water were used

Aqueduct were Italian, signs in and around the construction area were usually put up in Italian

by New Yorkers in each year.

and English. Below are two signs that say the same thing in both languages.
K E E P O U R WAT E R S H E D C L E A N

Bronx Borough
Presidents Office.

From the New York City Commission on Additional Water Supply, November 30, 1903. Courtesy of City Hall Library. City of New York.

In what year were these signs posted? _________________________________________________________

How many more people were living in New York in 1860 than in 1840? ______________________________
What does the word “Avviso” mean in English? __________________________________________________
How many more were living in New York in 1890 than in 1840? ____________________________________
According to the sign, what were people forbidden to do? (Hint: Cholera Lesson) ______________________
Of the numbers shown, during which year was the city’s population greatest? ________________________

How much more water did New Yorkers use in 1850 than in 1842? _________________________________

__________________________________________________________________________________________

Why do you think they were forbidden from doing this? (Hint: go back to what you learned in Lesson 1.)
__________________________________________________________________________________________

How much more in 1894 than in 1842? _________________________________________________________
How much did those who broke the rules have to pay? ___________________________________________
What does this chart tell you about the number of people living in New York in the 1800s and how much
water they used? ___________________________________________________________________________
__________________________________________________________________________________________

In 1880, laborers made about $1.43 a day. In 1890, they made $1.56. Do you think the fine for breaking the
rules was fair? Why or why not? ______________________________________________________________
__________________________________________________________________________________________
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N E W Y O R K ’ S P O P U L AT I O N B O O M
By the beginning of the 1900s, New York City’s population had grown tremendously. Immigrants
from Southern and Eastern Europe had left their homelands and were coming to America in great
numbers. Some, like the Italians, came for better opportunities to make a living. Others, like the Jews,
were also fleeing persecution in their own countries. Many of these immigrants settled in New York.
The record for the number of immigrants was set in 1907, when 1,004,000 stepped ashore on Ellis Island. April 17 of that year, when 11,747 people landed, set the all-time record for a single day.
Before 1898, New York City was made up of Manhattan and part of the Bronx. Brooklyn was a
separate city which shared the present Borough of Brooklyn with many smaller towns, while
Queens and Staten Island were home to farms and fields as well as villages and towns. In 1898,
these five counties joined together to form the city we know today. This union was called Consolidation. After Consolidation, the city’s population became even greater because everyone living in Brooklyn, Queens, and Staten Island was now a resident of New York City. By 1900, the
city’s population was 3,437,202. By 1910, it had risen by nearly a third to 4,766,883.

A S H O K A N R E S E RV O I R C L A I M S T E S T I M O N Y
Q About how many customers did you have in 1904?
A I had from six to eight customers.
Q Did you go out to do your washing or did you do it at your house?
A I done some at my house, that I went after and carried there, and sometimes I went out.
Q How were you paid for this washing?
A A dollar a dozen.
Q Can you tell this Commission in the years 1904 and 1905 how much you took in a week

during the summer season for this washing?
A Six to eight dollars.
Q During the winter did you continue to do washing?
A I made three to four dollars.
Q About how long did the summer season last?
A Four or five months.

With so many more people living in New York, the city needed even a greater supply of water than
it was getting from the New Croton Aqueduct. In 1905, the State legislature gave its permission
to bring water from upstate to New York City. This meant building new dams, aqueducts, and
reservoirs to channel water all the way from the Catskill Mountains. The main reservoir would
be built at Ashokan. This new aqueduct system would cost the City $182,000,000.
But what about the people who lived in the places where the water system was to be built? The people and their towns had to go. Some of the towns upstate were moved. The houses and stores were
lifted up by horses and man-power and brought to new locations. Other towns were burnt and then
flooded after their inhabitants had moved away. Reservoirs were built right over them so that these
towns are now under water. Residents were paid for the buildings they lost.

Q The summer season?
A Between three and four.
Q Tell us what happened to your business in the years 1909?
A Those boarders left.
Q Why did they leave?
A Because the water works drove them out.
Q And you lost that custom [business], did you?
A I lost that custom; I didn’t have any more to do.
Q And were you able to get any more

Many of the townspeople were outraged that their towns were being destroyed so that New York
City could have a water supply. Many lost businesses as well as homes. Families were uprooted
and whole communities disrupted. But city and state officials said it was necessary for some people to move so that many more people in the city could get the water they needed. Hundreds of
people brought their complaints to court. Even those people who were not forced to move had
problems. Laura Every was one such person.
Laura Every lived in Olive, New York, and ran a laundry business. At that time in upstate New York
there were not many hotels. Guests, called boarders, stayed in the homes of local farmers. Laura did
laundry for these boarders. In 1912, Laura went to court. She claimed that she lost $1,000 worth of
business when the Ashokan Reservoir was being built. Laura wanted the court to order New York City
to pay her for her loss. On the next page is part of the testimony she gave to explain her problem.
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customers in their place?
A No, I was not able.
Q And did you try to?
A Yes, I tried to.
Ashokan Reservoir Transcripts, courtesy of the
Ulster County Clerk’s Office, Kingston, New York.

West Shokan, New York, one of
the towns that had to be moved
to build the Ashokan Reservoir.
Courtesy of the Town of Olive,
New York Archives.
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Describe Laura’s problem in your own words. ___________________________________________________

WORKERS’ CAMPS

__________________________________________________________________________________________

While the towns of the Catskills were being moved or burned and flooded, other towns, or camps,
Why do you think the boarders left the area when the Ashokan Reservoir was being built? ______________

were being built for the laborers who would build the new water system. Most of the workers who

__________________________________________________________________________________________

built the new system were Italian immigrants. There were also Irish immigrants and African
Americans from the South.

In the end, the judge did not agree that Laura deserved to be paid for her loss, so she did not
receive any money.
The building of the Catskill water system was a major event. It was so important that songs were
written about it. Below are the lyrics to part of a tune found in a booklet called, “Reservoir Songs.”
It tells what it was like for some of the water system’s engineers to live in the homes of local
farmers and their wives.
List three complaints the engineers have.
1

____________________________________________

2

____________________________________________

3

____________________________________________

AFRICAN AMERICAN
M U L E D R I V E R S . Many
African American men, like
the mule drivers shown
here, came up from the
South to build the Catskill
water system. Mules were
used as work animals and
these men were often
expert at handling them.
Courtesy of Town of Olive
Archives.

Do the engineers feel they are being cheated? How do you
know? ______________________________________________
____________________________________________________

Do we write songs like this today to commemorate a special
building or project? _______________________________

In your opinion, what does this tell you about the times in

Courtesy of the Town of Olive,
New York Archives.

____________________________________________________

These words
can be found
in the glossary
on page 48.

Song lyrics are like poetry. They express feelings. Also like some poetry, song

beguiling
scarcely
grub

which this song was written? __________________________

lyrics often use rhymes. Imagine you are asked to leave your home so that the
city can destroy it to build a new highway. Write a four-line poem about how you
would feel about this.
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

BUILDING THE
T U N N E L S . African
American workers
building tunnel.
Collection of The NewYork Historical Society.

__________________________________________________________________________________________
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The article below tells about Brown’s Station, a town built for the men who worked on the
Ashokan Dam and their families. At the time the article was written, Brown’s Station had not been
completed.

WAT E R W O R D S E A R C H

MODEL TOWN

The word search puzzle below has words that appear in this lesson. See how many you can find.
List three kinds of buildings found in the town.
1 ____________________________________________
2 ___________________________________________
3 ____________________________________________

(Answers are on inside back cover)
ASHOKAN

C AT S K I L L S

CROTON

TESTIMONY

R E S E RV O I R

DAM

C O N S O L I D AT I O N

AQUEDUCT

IMMIGRANTS

How many workers lived in Brown’s Station at the time the
article was written?

____________________________

When the article was written, how long had the town been
lived in? _________________________________________

Why did the foreman think he was seeing double?
_________________________________________________
_________________________________________________

How many people were expected to live in the town after
it was completed? _________________________________

From The New York Times, May 2, 1909.

This word
can be found
in the glossary
on page 48.
foreman

W O R K E R H O U S I N G . Worker
town at Kensico Reservoir, 1910.
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Courtesy of The New York Public Library,
Astor, Lenox and Tilden Foundations.
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LESSON 6

WAT E R F O R B AT H I N G ,
WAT E R F O R F U N
In the late 1800s most people did not have the luxury of having bathtubs in their homes. Most of

1

In the late 1800s, most people did not have __ __ __ __ __ in their homes. (htasb)

2

__ __ __ __ __ __ __ class families lived in tenements. (krowgin)

3

At public baths, New Yorkers could bathe for __ __ __ __ . (efer)

4

Bath houses were __ __ __ __ __ on the river. (uitlb)

5

The city’s first free public baths were opened in __ __ __ __ , 1870. (nJeu)

6

The bath houses were held up by __ __ __ __ __ __ __ __ . (nsootnop)

7

The bath was a large pool made of __ __

8

The baths were meant for washing, not __ __ __ __ __ __

New York City’s working class lived in tenements, where several families had to share a toilet in
a tiny room in the hallway or use an outhouse in the building’s yard. In 1897, only one-third of the
city’s tenements had running water and only 306 of the 255,033 persons living on the Lower East
Side, where many of the tenements were located, had bathrooms in their apartments.
To encourage people to bathe more often, the city opened public bath houses. These places al-

__ __ __ . (lstas)

__ __ __ __ . (craeernoti)

lowed all New Yorkers the chance to bathe for free. They were located in parts of the city where
tenements were located so that the residents could wash.
__ __ __ __ __ __ __ __

__ __ __ __

New York’s first free public bathhouses were opened in June, 1870. The bathhouses were built
on the river and so were known as “floating baths.” They were made of wood and included chang-

(Answers on the inside back cover.)

ing rooms and decks in addition to the actual baths. These large structures were held up by pontoons, or floats, right on the river. The bath in each bathhouse was a large pool in the
middle of the structure. This pool was made of slats, or wide strips of wood. The slats were close
enough together so that the bathers would not fall into the river, but far enough apart so that the
river water could flow through.
Public baths were used by both males and females. Women and girls used the baths on different
days of the week than men and boys. Women and girls wore bathing suits that had legs and skirts.
Men bathed naked. There was usually a twenty-minute time limit for bathing because the baths
were meant for washing and not for recreation.
Floating baths were not a new idea in 1870. In 1817, the city had two private floating baths. By
1830, these private baths had become fashionable, but visitors had to pay a fee, so they were used
only by those who could afford them. Public floating baths gave all New Yorkers the chance to
bathe, swim, and cool off in hot weather.
Fill in the words to complete the sentences on the next page. Write down the letters that are in
the circles. Then unscramble the circled letters to discover the words that complete the caption

Courtesy of the New York Public Library, Astor, Lenox and Tilden Foundations.

to the drawing.
36

LESSON 6

WAT E R F O R B AT H I N G , WAT E R F O R F U N

37

A law called the Tenement House Law of 1901 required that all new tenements be built with

Public swimming pools soon became popular in other American cities and in European cities.

private toilets in the apartments. Many builders also included private bathtubs in addition to the

In 1936, Robert Moses, Commissioner of the Parks Department, under Mayor Fiorello H. La

toilets. Because of this, the use of public baths fell dramatically by 1910. In 1887, only about 23%

Guardia, opened eleven new swimming pools for the enjoyment of all New Yorkers. The largest

of city homes had bathtubs, but by the mid-1910s about 50% had them.

and grandest of these was the Olympic-sized pool at Astoria Park in Queens. Astoria Pool was
built to hold 3,000 people. On the pool’s opening day, July 4, 1936, the finals of the Olympic swim

In 1915, the Department of Health closed the floating baths because the river water became pol-

tryouts were held there. They were held a second time at Astoria Pool in 1964.

luted. The baths were later re-opened, but the city closed the slats so that there was no longer
river water flowing in. Instead, water was pumped in using the new Catskill water system and the

The photos below show visitors in 1939 at the Betsy Head Pool in Brownsville, Brooklyn.

baths became floating pools for swimming.

BETSY HEAD SWIMMING
POOL, BROWNSVILLE,
B R O O K LY N , 1 9 3 9 .
All photos: The Library of Congress,
Prints and Photographs Division,
Gottscho-Schleisner Collection.

Have you ever gone swimming in a public pool? If so, describe the experience. If not, imagine you are one
ASTORIA POOL, 1936.

of the boys or girls waiting in line and this is the first time you are visiting a public pool. Describe your

Both photos: Courtesy of the
New York City Department of Parks
and Recreation, Photo Archive.

experience. Did you enjoy it? Did you like the other kids you met there? What did it feel like to swim in
a pool so large with so many other people?
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
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LESSON 7

N E W Y O R K C I T Y ’ S WAT E R T U N N E L S

A COLOSSAL SYSTEM
In 2008, New York City’s water comes from three different places, each with its own system of
dams, reservoirs, and aqueducts. You have already learned about the Croton system in Lesson
3 and the Catskill system in Lesson 5. In 1967, the city completed a third system, called the
Delaware system, located 125 miles northwest of New York City.
The reservoirs and lakes in the three systems hold a combined total of about 580 billion gallons
of water for drinking, cooking, washing, putting out fires, and playing in. Two chemicals are
added to the water: chlorine to kill bacteria and fluoride to keep our teeth from decaying. Almost
all the water—about ninety-five percent of it—flows to the city over aqueducts and through tunnels by gravity alone. Only about five percent has to be pumped to where it is going.
Once the water reaches the city, it is distributed through a network of over 6,000 miles of water

N

mains. These mains supply the water that goes into our pipes and flows out of our faucets. The

City Tunn
el 1

water pressure within these pipes is strong enough to push water up from below the ground to
a height of six stories. Buildings taller than six stories require a pump that pushes the water up

E

W

Tu
nn
e

you turn on your faucet, gravity pushes water from the water tower down through your building’s

l2

to a roof-top water tower, which acts as a little water reservoir storing the building’s water. When

S
Ci

ty

pipes and into your sink.
The map opposite shows where the city’s water tunnels are located.

d
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l
RIc
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nn
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The Croton Aqueduct is located in which direction from the Delaware Aqueduct?
Circle one:

NORTH

SOUTH

EAST

WEST

The Kensico Reservoir is located in which county? ______________________________________________
Courtesy of the City of New York Department of Environmental Protection.

In which borough is the Jerome Park Reservoir located? _________________________________________
The Richmond Tunnel sends water from _______________________________ to ____________________.
The Hillview Reservoir is
Circle one:

NORTH

of the Jerome Park Reservoir.
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SOUTH

EAST

WEST

NORTHEAST

SOUTHWEST

City Tunnel No. 1 hooks up with City Tunnel No. 2 in which borough? _____________________________

Which river does City Tunnel No. 2 cross? _____________________________________________________

A COLOSSAL SYSTEM
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Below is an excerpt, or part, of a novel about sandhogs. The story takes place in the early 1900s,

TUNNEL NO. 3

when the Catskill water system was being built (see Lesson 5). Even though it is fiction, this
novel gives a true picture of a sandhog’s life and work during that time.
City Tunnel No. 3 is shown on the map as a dotted line because it has not been completed. It is
expected to be finished in 2020, cost an estimated six billion dollars, and span sixty miles. Tunnel No. 3 will be an important addition to the city’s water system. Right now, all of the city’s water
is flowing through the two tunnels that were built in the 1800s and early 1900s. We know that
water is being lost from the Delaware Aqueduct tunnel, a water tunnel that supplies nearly onehalf of New York City’s drinking water. Two leaks in this tunnel lose between 14 and 36 million
gallons of water a day. These leaks need to be repaired so that the tunnels can continue to
provide a reliable source of water to the city.
But the city cannot stop the flow of water in these tunnels to check them because if it did, the city’s

From Table Money, by Jimmy Breslin. New York: Ticknor & Fields, 1986.

water supply would be so extremely reduced that many homes and businesses would be without
water, and there would not be enough to take care of fires and other emergencies. When Tunnel
3 is complete, the city’s water can be redirected into it and the two older tunnels can be closed,

Why do you think the Italian sandhog in the story had such a hard time breathing? __________________

checked, and when leaks are found, repaired. Afterwards, some of the water can be directed back

__________________________________________________________________________________________

into the first two tunnels. New York will then have three water tunnels.
What did the sandhogs call the shaft that led down to the tunnel? __________________________________

Depending on where we are walking on the sidewalks of New York at any given time, workers
may be building the third tunnel 800 feet below us. Like those who created our water system in

Why do you think they called it that? __________________________________________________________

the 1800s and 1900s, the builders of Tunnel 3 have a hazardous job. They sometimes work with
dynamite to blast through rock and earth, although today

The dynamite the men used to blow up the rock gave off fumes, or a smell. This smell was caused by a

much of the digging is done using a special boring

chemical in the dynamite called nitroglycerine. Johnny’s head “become heavy” from this smell. What do

machine. No sunlight reaches them—the darkness is lit

you think this means? _______________________________________________________________________

only by electric lights. These workers are called sand-

__________________________________________________________________________________________

hogs. (The name was first used in the 1870s to describe
the men who worked on the Brooklyn Bridge. Working

What words would you use to describe the work of a sandhog in the early 1900s? __________________

in water-proof boxes set on the bottom of the East River,

__________________________________________________________________________________________

these men dug into the soft river bottom so that the foun-

S A N D H O G S O F N E W Y O R K . Sandhogs
of Tunnel 3. Photo by Stuart Williams, from the

dations for the heavy towers that support the bridge could

Sandhogs today face many of the same challenges and dangers as those who worked on the

be built there.) Sandhogs are members of a close-knit

Catskill water system. One improvement, however, is the use of the boring machine, nicknamed

community. People who become sandhogs tend to come

“the mole.” The mole uses steel cutters to chip off rock and is twice as fast as drilling and blast-

from families where a parent was a sandhog and often a

ing. After the rock is chipped, it moves through the machine on a conveyer belt, is loaded into

grandparent as well.

rail cars and moved to the head of the shaft that leads down into the earth. There it is sifted,
crushed, and lifted up to the surface using another conveyor belt.

collection of Diane Galusha.
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On April 24, 2005, Lesley Stahl, from the television show “60 Minutes,” visited Tunnel 3 and talked

Yet the sons became sandhogs anyway. According to one sandhog, why is that so? ___________________

with the sandhogs. Below is part of the narration from the 60 Minutes show. (Interview courtesy

__________________________________________________________________________________________

of CBS News Archives, 60 Minutes.)
Do you enjoy something that you would say is “in my blood”? Describe it. __________________________
LESLEY STAHL These days the work never stops. At dawn, when the graveyard shift heads out, the day

shift is reporting for work.
The miners building Tunnel No. 3, and all tunnels in New York, call themselves “sandhogs.” They start
and end their workday in a place called the “hoghouse,” where they can grab a bite, change clothes, and
clean up at the end of their shift.

__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

Every sandhog is a jack of all trades: They’re all carpenters, mechanics, electricians, and, of course, miners.
In the tunnel, the work can be claustrophobic, dusty and so noisy that a lot of the men have hearing loss.
They’re supposed to wear earplugs, but often they don’t. Thousands of sandhogs have worked on
Tunnel No. 3. Most are either Irish American or from the West Indies. It’s been that way for generations.
LESLEY STAHL “Do most sandhogs come in through their families?”

While sandhogs are usually men, many women work to keep our water supply running safely and
efficiently. Tina Johnstone is the Director of Operations for the Bureau of Water Supply. Stephen

IRISH AMERICAN “Pretty much all the sandhogs down here have their father in the business or something

like that,” says one miner, whose father and grandfather were sandhogs.

Weinstein, of the La Guardia and Wagner Archives, interviewed Ms. Johnstone in March 2008 at
her job site in Valhalla, NY, near the Kensico Dam.

WEST INDIAN “I got a brother here, too.”
SW Currently you’re the Director of Operations of the Bureau of Water Supply. Can you describe what a
LESLEY STAHL, looking at another West Indian who is sitting next to him “And you, too?”
WEST INDIAN “I got a father.”

typical day would be like for you?

IRISH AMERICAN “None of their fathers wanted their sons in it. My old man never wanted me in it.”

TJ There is no such thing as a typical day . . . The main focus of the job obviously is to be able to get adequate and clean water to the City of New York and its outside communities that we supply. It ends up
being about nine million consumers. Everyday we’re making decisions on how much water to take from
which reservoirs and where to send it, depending on what the demand is that day. You want to keep the
reservoirs balanced with each other, you want to have a balanced system, but you also want to make
sure that you’re sending the cleanest water down to the city.

LESLEY STAHL “But he brought you in it?”

SW Do you supervise other women . . . ?

IRISH AMERICAN “But once it gets you, once it gets in your blood, there’s no other job like it.”

TJ I do supervise other women, yes. There are . . . other women engineers. Some are in charge of com-

IRISH AMERICAN “Brother and Father. That’s my brother right there. Me and him are fourth generation.”
LESLEY STAHL “Fourth generation! And did your father want you down here?”

Most sandhogs are from two ethnic groups. What are they?
1

____________________________________________________________________________________

2

____________________________________________________________________________________

Why do you think fathers did not want their sons to become sandhogs? ____________________________

pliance, which means we have to make sure we are abiding by all of our safety rules and regulations. . . ,
so there are engineers that make sure we are doing that. There are also engineers who are helping to
run the system on a day-to-day basis. They are part of the chlorinating process and the fluoridating
process, and they assist in deciding which flows we send from which reservoir to the city.
SW How many people do you supervise and how many of them are women?
TJ In the Directorate of Operations of the BWS, there are about 360 people. I would estimate that about

10% or maybe 30 are women.

__________________________________________________________________________________________
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SW Could you talk a little about the camaraderie among women engineers in the BWS?

In her job, how many people does Tina Johnstone make
sure get water every day? ________________________

TJ Sure, there are engineers, there are very few women engineers and . . . we support each other, we

are very proud of each other, . . . and often we have questions and the first thing that we do is to get on
the phone and call each other. It’s challenging being a woman in the BWS much less a woman engineer
and it’s also extremely rewarding. I very rarely think of myself as a woman engineer; I think of myself as
an engineer. You definitely have to work above normal standards at times, just because you are a
woman. You want to make sure that you are getting the job done.
SW As a woman engineer and a person with high authority, have you ever had any particular problems

working within the BWS?
TJ The one problem, the one issue that does come to mind is that when I first went up and accepted the
job as section engineer for the Pepacton and Cannonsville Reservoirs I was 24-years old. I had 25 people
working for me who were all men and were all older than me and they saw me come in and there was
definitely an attitude there of “what does she know, what is she going to do.” It took me a long time, it
took me about a year to earn their respect and to get them to understand that I’m here to do a job and
that I can do the job, and I did earn their respect and to this day there are still some of those folks
working there, and I talk to them on a very regular basis and we have a lot of respect for each other.
SW I understand you recently took a tour of Tunnel No. 3?
TJ That was actually amazing and I was really lucky to be able to take part in that tour. We went into one

of the shaft sites in Manhattan, it was a four-minute elevator ride and we went 600 feet underground,
under the streets of Manhattan and the sandhogs were down there. . . . It was like a little city down
there, really. It was humongous, open with rock all around. Certain portions were already lined with
concrete, so we were walking in a dry concrete tunnel. The tunnels are about 8 to 10 feet in diameter.
Then it was another four-minute elevator ride back up. It was wet and damp—there is always ground
water seeping in. The ground where you are walking, it is dark, though there are lights and electricity
down there. It would be pitch black down there without the lights. It’s always 52 degrees, so it’s great
to go down there in the winter and it’s great to go down there in the summer.

List two jobs women engineers do.
1 ___________________________________________
2

___________________________________________

What word would you use to describe how the women
at Ms. Johnstone’s job get along? ___________________

What was the main problem Ms. Johnstone faced as a
woman engineer? ________________________________
_______________________________________________

List two words Ms. Johnstone used to describe

Tina Johnstone, 2008. Photo by Stephen Weinstein.

Tunnel No.3.
1

__________________________________________

2

__________________________________________

Why did men sandhogs not want to work with women sandhogs? ______________________________
___________________________________________________________________________________________

Are there any women sandhogs today? ____________________________________________________

SW The sandhogs have a tradition believing that a woman down in the tunnel brings bad luck.

Did anything like this happen to you when you were down there?
TJ We had heard the stories from years ago that they didn’t like women to be down there because they

were superstitious and they thought it was bad luck and something bad might happen. But in recent
years, that superstition has gone away and there have been many women taking tours down there.
But there are no female sandhogs today.

F I N A L E S S AY
Now that you’ve read the history of New York City’s water supply system, what do you think are
the most important reasons why water is so important to a large city like NYC? Also, how does
water play a part in the everyday lives of people who live in large cities? Write your answer on a
separate piece of paper.
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The pictures on pages 2–3 are:

GLOSSARY

1 Floating Swimming Pool docked in Brooklyn July, 2007.
2 “The Bathing Season Opens,” 1971 drawing of children enjoying water from a fire hydrant.
3 “Getting ready for supper at the newsboys’ lodging house.”

abate to put an end to

grub food

4 Child carrying water pitchers, c. 1949.

abiding accepting; sticking to a decision

hazardous dangerous

5 “Waterbug” ride at the New York World’s Fair, 1940.

aqueduct a tunnel built to carry water by gravity from

immense extremely large

one place to another, or a passageway on arches across
a valley or river

indigo a blue dye made from plants

beguiling charming; able to fool someone
Board of Aldermen New York City’s legislative branch
of government before the City Council
boring drilling a hole
cannonade continuous fire from cannon
circumstance a situation; the facts of an event
claustrophobic characterized by a fear of small and

cramped spaces
commemorative in remembrance of a special event

or occasion
commissioners officials in charge of a government

Answer to Word Search, page 35:

intricacies details
jack of all trades a person who is skillful at many
different kinds of jobs

A
1

jollification a party or celebration
2
legislature a part of government empowered to make,

change, or end laws

3

masonry the part of a structure built with stone or

4

brick

5

obstructs gets in the way of

6

outhouse (or “privy”) the type of toilet that was used

7

comply to act in agreement with another's wishes

before indoor (or any) plumbing came into use. It was
a small building with one or more “toilet seats” that
covered a deep hole in the ground.

congregated gathered together

persecution to cause someone else to suffer, especially

10

for religious or political reasons

11

pestilential causing, or having the nature of, a deadly
epidemic disease

12

department

Consolidation the forming of New York City into five

boroughs in 1898
conveyor belt part of a machine that carries objects

forwards or backwards on a moving belt

prophecy a prediction of future events

countermanded canceled; called off (in the case

ravages destroys

of a rule or law)
crackers firecrackers
detachment a group sent away from a larger, main

group in order to perform a service
devastating able to destroy almost completely
epidemic the spread of disease among many persons

or disease hosts, such as animals or insects, within an
area or between areas in a certain period of time
facilitates makes easier
feat a deed that is out of the ordinary

9

13
14
15

O S
D Q
R T
T U
S M
R T
O I
C S
N O
A G
MO
A T
A R
S E
MN

C

D

E

O
S
D
I
T
E
S
T
I
M
O
N
Y
T
R

T
T
O
T
S
E
O
T
T
I
M
C
T
E
C

O
C
A
S
N
A
R
T
A
A
E
I
S
N
R

F G

reservoir a large man-made lake where a great amount
of water is collected and stored to be piped to a city
scarcely hardly; very limited
stereotype an image of someone or some group that

is based on popular opinion and not necessarily true
tenement a building of minimal standards divided into

apartments, especially in poor, crowded neighborhoods
testimony a statement, either spoken or written,

graveyard shift work hours that begin late at night

transcript a written or typed copy

Answers to Word Scramble, page 37:
1 baths
2 Working
3 free
4 built
5 June
6 pontoons
7 slats
8 recreation
Caption Floating Bath

H

I

C I M E
I D L D
UO A E
GD E M
LC E T
AL M U
E T I L
AE M K
D I L O
E T V H
OR O L
E K T N
AA O S
RN R D
I I R L

recreation fun; leisure activities

made under oath

GLOSSARY

8

B

recollect remember

foreman the person in charge on a job site

and go through the early morning, when most people
are asleep

48

insufficient not enough

6 Fire helmet, 1952. (Water is used to put out fires.)

J

E
O
R
M
L
O
Q
I
S
N
O
O
I
E
L

K

L

C G
I M
M N
M E
I O
G E
R S
A N
N O
T C
S A
A M
R T
R T
I N

M

N

O

Q
N
O
L
A
O
C
R
C
O
I
C
D
M
I

M
A
T
K
L
T
C
T
S
Q
N
T
A
A
S

K
C
O
I
I
I
O
N
C
K
A
I
C
O
L

K8, SW

Ashokan

K2, S

immigrants

C5, S

testimony

C15, NE

reservoir

M12, NW Catskills
F9, SW

dam

M9, W

Consolidation

N7, SW

Croton

K8, NW

aqueduct
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Burning of the Merchants’ Exchange, New York, Dec. 16th and 17th, 1835, Nicolino Calyo. Courtesy of the Museum of the City of New York. (See lesson 2 for more information about the fire.)

