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Deep Water Miles of Pipe Every Drop CountsLesson 1:
New Jersey’s Water
Objectives: Learn about New Jersey’s aquifers 
and the pressures on our water supply. 

Materials: two clear plastic cups, dishpan, 
aquarium sand, small rocks or gravel, 
measuring spoon, water, Deep Water Student 
Worksheet 1

Time Required: 40 minutes, plus project time

Getting Started:
1.  Place two empty cups in a dishpan. Fill one 

cup with two inches of sand, and the other 
with two inches of small rocks or gravel. 
Give one student the measuring spoon and 
ask him or her to slowly add water to the 
cups, one spoonful at a time.

2.  Ask the observing students to record 
how much water can be added to each 
cup before standing water appears on the 
surface of the sand or rocks. Ask: Which 
material holds more water, sand or 
rocks? (Rocks)

3.  Explain: Water exists underground in rocky 
deposits called aquifers. Different types of 
rock or soil hold different amounts of water. 

Using the Student Worksheet:
4.  Distribute Deep Water Student Worksheet 1 

and read it together.
5.  Explain: Human activities can affect 

water supplies both aboveground and 
belowground. Destroying wetlands and 
using too much land for agriculture or 
urban development can cause flooding 
and slow down the rate at which aquifers 
are recharged.  

6.  Ask: What aquifer(s) underlie New Jersey’s 
major cities? (Most of the state’s biggest 
cities sit atop the Newark Group aquifers.) 
Discuss what types of pressure large 
populations might place on the aquifers.

Class Project (for advanced classes):
7.  Ask students to form small teams and create 

a diorama or poster display to show changes 
in New Jersey’s landscape over time. Each 
team should focus on a different region of 
the state. Students should highlight how the 
changing landscape has influenced local 
water supplies over time.

Tips: For historical maps of New Jersey, 
visit mapmaker.rutgers.edu/MAPS.html.
For information about New Jersey’s 
population and demographics in the past 
and present, visit quickfacts.census.gov/
qfd/states/34000lk.html. 

Build a Model Aquifer:
Build a model aquifer with your class! Follow 
the Build a Model Aquifer instructions 
within the Family Materials and Classroom 
Experiments section of this program! 

Lesson 2: 
The Pipe System
Objectives: Learn about the various types of 
pipe used in water distribution and the types of 
materials from which they are made.

Materials: plastic cups, cola, distilled water, 
tarnished pennies, Miles of Pipe Student 
Worksheet 2 

Time Required: 40 minutes

Getting Started:
1.  Fill one plastic cup with 1 cup of cola and 

another with 1 cup of distilled water. Drop a 
tarnished penny into each cup. 

2.  Each day for a week, remove and compare 
the pennies. Ask students to record their 
observations. Ask: What happened to the 
pennies over the course of one week? 

3.  Explain that acids in the soda corrode the 
penny. Corrosion is the gradual destruction 
of metals by chemical reactions in the 
environment. (Advanced classes: In addition 
to cola and distilled water, test other sodas 
such as diet cola, ginger ale, etc. Ask 
students to observe and compare how 
the different liquids affect the pennies. 
What conclusions can they draw about the 
different sodas?)

Using the Student Worksheet:
4.  Distribute Miles of Pipe Student Worksheet 2 

and read it aloud.
5.  Engage students in a classroom discussion 

about New Jersey’s pipe system. Discuss 
whether students are surprised that many of 
the pipes that deliver their water are almost 
a century old and what major events were 
happening in the country and/or the world 
during the period when each type of pipe 
was built.

6.  Ask: What other types of infrastructure in 
New Jersey are growing older and need 
repair or replacing? (Roads, bridges, etc.)

7.  Divide students into teams and assign each 
team a different material to research (tin, 
steel, cement, cast iron, ductile iron, PVC, 
HDPE). Ask students to investigate how the 
material is made or processed/refined; what 
its physical and chemical properties are; 
and what other common uses exist for the 
material, both in the past and the present.

8.  Ask student groups to present their findings 
in class. 

Build Pipes of the Future:
Challenge students to find new ways to carry 
water from place to place!

Lesson 3: 
Water and You
Objectives: Learn about household water 
usage and why water conservation is important.

Materials: faucet, measuring cup, timer or 
stopwatch, Every Drop Counts Student 
Worksheet 3, Water Sense and Cents 
Student Worksheet 4

Time Required: 40 minutes, plus homework time

Getting Started:
1.  Working as a class, ask students to 

brainstorm and list all of the ways they use 
water in their daily lives. Ask: What sources 
do you think use the most water in your 
household? [Toilets use the most water 
(about 27%), followed by washing machines 
(22%) and showers (17%).] (Advanced 
classes: Make an Average Water Use 
chart using the data at www.drinktap.org/
consumerdnn/Default.aspx?tabid=85.)

2.  Turn on a faucet to a slow drip. Ask one 
student to collect the dripping water in a 
measuring cup while another student times 
how many minutes it takes to collect one 
ounce of water. 

3.  Help students calculate how much water a 
leaky faucet wastes over the course of one 
hour, one day, one week, and one year.

Using the Student Worksheets:
4.  Distribute Every Drop Counts Student 

Worksheet 3 and read the introduction aloud. 
Ask students to take the worksheet home to 
complete the experiment as described. 

5.  After students have completed the 
experiment, discuss their results in class. 
(Advanced classes: Ask students to create 
pie charts or bar graphs to illustrate their 
personal water use.)

6.  Ask: What changes can you make to have the 
biggest impact on your water use at home? 
What’s your plan for making those changes?

7.  Distribute Water Sense and Cents Student 
Worksheet 4 and read the instructions aloud. 
Give students time to complete the questions 
on their own, and then talk about their results. 
Calculate the math problems as a group with 
younger students.

8.  Have a classroom discussion about the 
importance of conserving water. Encourage 
students to consider the value of water to 
our way of life, from growing food to fighting 
fires to bathing and drinking. 

Make a Plan:
Assign students to teams and ask each team 
to design a school-wide plan for saving water. 
Remind students to consider all uses of water 
in the school: watering the grounds, cafeteria 
use, toilet use, etc. Ask each team to create a 
public awareness campaign for their plan to 
educate students throughout the school. 

The following lessons include recommendations for adding an additional layer of difficulty for more advanced classes.

Teacher Instructions

Turn on the faucet, and out 
comes water. It might seem like 
magic, but in fact, that water 
took quite a journey to reach 
your sink. Some of our drinking 
water comes from rivers, lakes, 
or reservoirs. But much of 
it comes from groundwater 
deep beneath our feet. There’s 
a hundred times more water 
underground than there is in all 
of Earth’s rivers and lakes! 

Those underground water 
sources are called aquifers. 
Aquifers are deep layers of 
gravel or porous rocks. Water 
fills the gaps between the rocks. 
Around the world, humans 
access groundwater by drilling 
wells deep into the aquifers. 
In New Jersey, a system of 
more than 100 aquifers provides 
drinking water for half the 
state’s population. 

Over time, water from rain and 
snow trickles down through the 
soil to refill aquifers. That refilling 
can take a long time, though. 
And human activities such as 
agriculture, urban development, 
and damage to natural wetlands 
can slow the refilling process. 
As the population grows, it 
puts more pressure on our 
underground water supply. If 
we’re not careful, we can pump 
too much from an aquifer and 
run it dry or allow it to be refilled 
with saltwater from the ocean.

Let’s take a closer look at 
the important aquifers of 
New Jersey.

How does your drinking water travel from rivers, reservoirs, and underground aquifers to 
reach your kitchen faucet? Through miles and miles (and miles) of pipes! New Jersey’s water 
system dates back to the late 1860s. Some of the pipes that transport water around the 
state are more than 100 years old!

Now let’s learn about the different types of pipes that carry drinking water around New Jersey.

Cast Iron
Cast iron pipes were 
the most common 
piping system in the 
United States for 
many years. They 
were installed from 
the late 1800s through 
the 1960s. Cast iron 
pipes were made by 
pouring molten iron 
into a huge mold. Cast 
iron pipes made before 
World War II were solid 
and sturdy. But after 
the war, lower-quality 
metal was used and 
the pipes weren’t as 
reliable. Both older and 
newer cast iron pipes 
are in the process 
of being replaced 
throughout the state.

Stovepipe
Stovepipes are made 
of a cement lining 
wrapped in thin layers 
of tin or steel. They 
were installed before 
1925 and some are 
still in use today! 

In New Jersey, these 
old pipes are at the 
end of their life and 
are being replaced.

Concrete
Concrete pipes started 
to be used in the 
1940s. Unlike metal 
pipes, concrete is 
resistant to corrosion. 
But when concrete 
pipes leak, they are 
expensive and difficult 
to fix.

Ductile Iron
Ductile iron pipes 
were introduced in the 
1960s and are still the 
most popular pipes 
in use today. They’re 
twice as strong as 
cast iron and more 
resistant to corrosion.

Plastic
Plastic pipes made 
of polyvinyl chloride 
(PVC) were first used 
in the 1970s. In the 
1990s, plastic pipes 
made of high–density 
polyethylene (HDPE) 
were introduced.

Plastic is resistant 
to corrosion. But the 
pipes don’t last very 
long when they’re 
used in areas where 
water pressure rises 
and falls.

Is your class committed to saving water?
Go to www.scholastic.com/njaw to tell us why for a 

chance to win a rain barrel for your school.

Fresh water is essential to life on Earth. Today, due to population and pollution, freshwater resources are 
diminishing. Human use of water not only affects our supply of water for drinking, bathing, and agriculture, 
but also the health of entire ecosystems. Although water covers about 70 percent of our planet, most of that 
water is in the oceans, and too salty to drink. Only about 2.5 percent of Earth’s water is fresh—and more 
than two-thirds of that is frozen solid in glaciers and ice caps. Only a tiny fraction of Earth’s liquid water is 
available to us and we need to use it responsibly.

Follow these steps to measure how much water you use during common school 
or household activities.

Materials: measuring cup, stopwatch or timer, empty bucket

Directions:
1.  Test one or more water sources listed below, either at home or at school. 

Place an empty bucket under the water source you’re testing (faucet, hose, 
showerhead, etc.). Turn on the water and let it run for one minute. Then turn 
the water off.

2.  Carefully measure how much water you collected in the bucket. Record that 
amount. Repeat steps 1–2 for each water source/activity listed below. 

3.  Calculate and record how many total gallons of water you use, on average,
for each activity.

Bonus: 
How much water do you think you could save by making simple changes (such 
as using a dishpan while washing dishes, or turning off the tap while you brush 
your teeth)? Repeat the experiment to test your hypothesis.

Suggestions
and Tips

  When calculating water 
usage, remember: 
16 cups = 1 gallon 
1 gallon = $.01

  Can you adjust the 
flow on the faucet or 
showerhead? How does 
that affect the total 
amount of water used?

  Compare how much 
water you use during 
an average shower and 
an average bath. Which 
uses more water? 

STEP 1
STEP 2 

amount of water 
(in gallons)

X
STEP 3 
minutes 

running water
=

STEP 4 
total gallons 

used

CALCULATE 
the weekly cost

example: taking a bath 40 X none = 40 $2.80

Taking a shower X =

brushing teeth X =

washing dishes X =

washing the car X =
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What else could pipes be made of? Use your 
imagination to create a sturdy “pipe of the future”!
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