
  HOMEWORK  

 

 
 

 
The homework is due Saturday, November 16, 2019 

www.clevelandwater.com/ClevelandSTEP 
 
 

Name __________________                                     __Grade           Date __________ 
 

 

Instructions: 

 

1. What year was the Division Avenue Pumping and Filtration Plant renamed The Garrett A. Morgan Water 

Treatment Plant? ___________   

 

2. How did Morgan’s gas mask make a local impact? 

____________________________________________________________________________________ 

 

3. Name three of the ten steps involved in the water treatment process and describe them  

a. ______________________________________________________________________________ 

b. ______________________________________________________________________________ 

c. ______________________________________________________________________________ 

 

4. What does Cleveland Water remove from lake water to turn it into safe drinking water? 

____________________________________________________________________________________ 

 

5. How many customers does Cleveland Water serve and in how many different communities?   

  _________ customers  _________ communities 

 

6. Which are the two factors that determine Cleveland Water rates? _______________________________ 

 

7. Of the four water treatment plants, which water treatment plant is NOT in Cleveland?  ________________ 

 

8. How much of the human body is made up of water? ____________ 

 

Program Sponsors: 

Cleveland Water, 1201 Lakeside Avenue, Cleveland, Ohio 44114 

Northeast Ohio Regional Sewer District, 3900 Euclid Avenue, Cleveland, Ohio 44115 

Garrett A. Morgan Water Treatment Plant  
 

October 19, 2019 
 

http://www.clevelandwater.com/ClevelandSTEP
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Garrett A. Morgan was a local African-American inventor and 
entrepreneur whose gas mask-like invention is an important 
part of Cleveland Water history.

In 1914, construction began on a water intake tunnel beneath 
Lake Erie that would supply water to the city’s new Division 
Avenue Filtration Plant. 

During the evening of July 24, 1916, a powerful gas explosion 
occurred at the tunnel entrance, trapping workers inside. Other 
crew members immediately began searching for survivors but 
many succumbed to the gas in the tunnel and died, preventing 
further rescue attempts.

A police officer persuaded Cleveland officials to contact Morgan 
for help after recalling a demonstration he had seen Morgan 
give of a hood-like “breathing device” intended for firefighters.

Early the following morning, Morgan, his brother Frank, and 
two volunteers arrived with several of his safety hoods. The 
men made several trips into the tunnel, rescuing two men and 

recovering four bodies before officials stopped further rescue 
and recovery efforts due to the dangerous conditions.

Twenty-one men ultimately perished but Morgan’s heroism 
would become a major part of his legacy. It was due to his 
ingenuity and valor during this disaster that the Division Avenue 
Filtration Plant was renamed in his honor in 1991.

Morgan continued to improve his invention and many of its 
features can be seen in present-day personal safety equipment. 
The only remaining original Morgan safety hood is on display 
at National Museum of African-American History & Culture in 
Washington, D.C.

In recognition of the 100th anniversary of the Lake Erie tunnel 
disaster, Cleveland Water engineers created a working replica 
of the safety hood used in the disaster. The replica gives us a 
better understanding of how Morgan’s invention worked.

For more information, please email  
educationandoutreach@clevelandwater.com.

Garrett Augustus Morgan, Sr. (March 4, 1877 – July 27, 1963)

clevelandwater.com
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Garrett A. Morgan 
W A T E R  T R E A T M E N T  P L A N T

Cleveland Water 
1201 Lakeside Avenue • Cleveland, Ohio 44114
216.664.3130   |  clevelandwater.com

 clevelandwater    @clevelandwater

T he Garrett A. Morgan Water Treatment 

Plant, built in 1916, was originally 

named the Division Avenue Pumping 

and Filtration Plant, and was constructed on 

the site of where the water system originated in 

1856. This makes Morgan the oldest treatment 

facility within the Cleveland Water system.  

The architecture of Morgan is an example of the 

Mediterranean Romanesque style which was 

prominent in the Midwest in the late 1800s and 

early 1900s. The key features of this style are red 

tile roofs, red brick façade, and arched windows. 

In 1991, the plant was renamed the Garrett 

A. Morgan Water Treatment Plant. It is named 

after Garrett Augustus Morgan, a local inventor 

and entrepreneur whose creations have made 

a positive impact on the world and are still 

being used today. He is known for inventing 

an improved traffic signal with a warning light; 

a zig-zag stitching attachment for sewing 

machines; and hair cream. However, his most 

notable invention was the gas mask, which in 

1916 saved the lives of several men trapped 

during an explosion in an underground tunnel. 

It was being built beneath Lake Erie to extend 

the plant’s intake farther offshore. This same gas 

mask was adopted by the U.S. Armed Forces 

during WWI and became the prototype for 

modern day firefighting hoods used to battle oil 

well fires.

From 2001 to 2012, Morgan underwent 

renovations as part of Cleveland Water’s Plant 

Enhancement Program. The cost associated 

with these improvements was $177.2 million 

and consisted of: a new finished water pump 

station; renovated filters; a renovated Filter and 

Administration building and a raw water pump 

station; a new 15 million gallon reservoir; and 

the demolition of the old finished water pump 

building. Morgan has an Ohio EPA approved 

capacity of 150 million gallons per day, pumping 

an average of 60 million gallons of water a 

day to the residents and businesses located 

downtown and in the western and southern 

suburbs of Cleveland.



T H E  W A T E R  T R E A T M E N T  P R O C E S S

Cleaning Lake Erie water to make it potable occurs at Cleveland Water’s  
four treatment plants. We remove dirt, bacteria, viruses, parasites  and  
chemical impurities from lake water and turn it into safe drinking water.  
Cleveland Water’s treatment process includes primary steps of coagulation, 
flocculation, sedimentation, filtration, disinfection and finishing.

1

 

 CRIB  
3 to 5 miles offshore in Lake Erie, a 
crib protects the top of the pipe into 
which water flows.

2

 

 INTAKE TUNNEL 
50-feet beneath the bed of Lake 
Erie, the intake tunnel brings water 
back to land. 

3

 

 SCREENS 
Mussel shells, fish and other debris 
are removed before raw water enters 
the treatment process.

4

 

 RAW WATER PUMPS  
Pumps move water from Lake Erie 
through the treatment process.

5

 

 RAPID MIX 
In only takes a few seconds to  
mix ingredients into the water  
that help microscopic particles 
clump together. 

6

 

 FLOCCULATION 
The speed water is moving slows 
in three tanks, allowing organic and 
inorganic material to stick together  
as floc. 

7

 

 SEDIMENTATION 
Gravity pulls heavy clumps of floc 
to the bottom of the settling basin 
where floc is removed. Water  
flows on. 

8

 

 FILTRATION 
Gravity pulls water through filters, 
made of 2-feet of anthracite over  
1-foot of sand, to remove impurities. 

9

 

 DISINFECTION & FINISHING 
Ingredients that kill pathogens, 
protect dental health, and prevent 
pipe corrosion are added. Then 
water slowly moves through the 
finished water reservoir to ensure 
chlorine has adequate contact time 
to kill all pathogens. 

10

 

 TESTING & PUMPING  
Before water is pumped through the 
distribution system, staff test the 
water throughout the day, every day, 
to ensure it is safe to drink. 
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Cleveland Water
Lake Erie is one of our region’s best assets. It provides 
our drinking water, and supports a variety of jobs and 
recreation opportunities. We take our responsibility as a 
steward of Lake Erie seriously because the health of the 
Lake affects us all. 

Cleveland Water is proud to serve 1.4 million people in 
80 communities across Northeast Ohio in a service area 
encompassing 640 square miles.

Water Usage Facts
•  You can refill a half-liter water bottle more than 1,700 

times with tap water for less than a dollar.

•  A leaky faucet that drips at the rate of one drop per 
second can waste more than 3,000 gallons per year.

•  A gallon of water weighs about 8 pounds.

•  Only 1 percent of the water on Earth is available 
to drink.

•  Over 90% of the world’s supply of fresh water is 
located in Antarctica. 

•  A leaking showerhead at 10 drips per minute can waste 
500 gallons per year.

•  Washing your dishes with an open tap can use up to 20 
gallons of water. You can save 10 gallons by filling the 
sink and closing the tap.

•  Ten percent of homes have leaks that waste 90 gallons  
of water or more per day.

•  A dime-sized leak in a home lawn irrigation system can 
waste 6,300 gallons of water each month.

•  On average, toilet flushing uses  the most water  
(2-7 gallons) in a home. 

•  You will use about 15-25 gallons to take a  
5-minute shower.

•  It takes about 1,160 gallons of water to make a pound  
of paper.

•  It takes 70 gallons to fill a bathtub.

•  A person uses about 80-100 gallons of water each day.

•  It takes 32,000 gallons of water to manufacture the ton  
of finished steel that is used to make a car.

•  Most of the water required to make a simple cup  
of coffee comes from the water used to grow the  
coffee beans. It takes 55 gallons of water to make a  
cup of coffee.

Drink More Water
•  The most common cause of 

daytime fatigue is 
mild dehydration.

•  You should drink 8, 8-ounce 
glasses of water each day to  
be healthy.

•  You should drink water

 1. First thing in the morning

 2.  Before, during and 
after meals

 3. When physically active

•  Water helps you to maintain your 
body functions and regulate your 
body temperature.

•  Each day, we lose about 1 cup of water when we exhale.

•  You can drink more than 4,000 glasses of tap water for 
the price of just one six-pack of soda.

The human body is

60% water

Celebrate Drinking Water Week with Us!
Cleveland Water celebrates Drinking Water Week each 
year in May with an open house, tours of a water treatment 
plant, and fun, family-friendly activities. 

You can sign up for our Drinking Water Week tours by:

•  Registering online at clevelandwater.com

•  Calling the Education & Outreach team at 216.664.3173

•  Asking a Customer Service Representative to help 
you find more information

Cleveland Water 
1201 Lakeside Avenue • Cleveland, Ohio 44114

216.664.3130   |   clevelandwater.com
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Water Quality & Treatment
The quality of your water matters. That’s why our water 
quality experts have implemented such a thorough  
water treatment process to ensure your drinking water 
exceeds U.S. Environmental Protection Agency drinking 
water standards.

Cleveland Water treats about 200 gallons of water for 
each person per day. Tap water is more strictly tested and 
regulated than bottled water. Cleveland Water regularly 
collects and tests more than 300 water samples a day 
to ensure that the water our customers receive exceeds 
federal and state drinking standards. You can find 
consumer confidence information in our annual Water 
Quality Report on clevelandwater.com.

Water Treatment and Chemicals
Cleveland Water adds powdered activated carbon to 
absorb organic materials that cause unpleasant tastes 
and odors.

The coagulant alum is added to help small particles stick 
together so they can be removed more easily.

Potassium permanganate is added to condition the water 
to more effectively remove particulates by coagulation  
and filtration.

Chlorine is added to the water for disinfection.

Water Treatment Plants
The Garrett A. Morgan Water Treatment Plant, built in 
1916, was constructed on the site of where the original 
water system originated in 1856. This makes Morgan the 
oldest treatment facility within the Cleveland Water System. 
In addition to being the oldest, Morgan also has the 
largest Ohio EPA approved capacity of 150 million gallons, 
pumping an average of 44 million gallons of water a day.

The Baldwin Water Treatment Plant is located in the 
University Circle/Fairfax neighborhood. Launched in 1924, 
the plant has a reservoir with a capacity of 130 
million gallons and was once considered the largest 
potable water reservoir in the world. On average it pumps 
67.5 million gallons of water a day. Baldwin is the only 
plant, out of all four, that has a visible raw water intake crib 
on the lake, normally referred to as the 5-mile crib.

The Nottingham Water Treatment Plant, located on 
the eastside of Cleveland, was placed into service in 
September 1951. On average, the amount of water 
processed each day at the plant is 57 million gallons with a 
yearly average of over 21 billion gallons.

The Crown Water Treatment Plant is located in Westlake, 
Ohio – a western suburb of Cleveland – making it the only 
water treatment plant not located in the City of Cleveland. 
The plant was first put into service in 1958 and pumps an 
average of 39 million gallons of water a day.

Lead Treatment
If your home has a lead service connection, service line or 
plumbing, you can further reduce the possibility of lead in 
your drinking water:

•  Let the cold tap run for 1-2 minutes before using water 
for drinking or cooking.

•  Avoid drinking or cooking with water from the hot 
water tap.

•  Periodically clean the aerator on faucets you use 
for drinking, cooking or brushing teeth.

•  Learn more at: clevelandwater.com/lead-treatment

Water Distribution
Making sure our customers receive quality water at 
all times is our top priority. Cleveland Water’s robust 
distribution system allows us to ensure an ample supply of 
safe, great-tasting water is available when you want it and 
when you need it.

There are two factors that determine water rates for our 
customers, distance and elevation from Lake Erie. Because 
our service area is so large, Cleveland Water has an 
extensive distribution system.

5,300 
miles of pipe

4 
interconnecting water treatment plants

4 
primary pump stations

11 
secondary pump stations

22 
tanks and towers

Cleveland Water uses Clear Reads, automated meter 
reading (AMR) technology, to deliver better customer 
service by providing accurate, timely bills based on actual 
consumption, early leak detection, and the ability to view 
your water usage daily, even hourly on clevelandwater.com.

Water Treatment Process

1
 
 CRIB/INTAKE 

2
 
 INTAKE TUNNEL

3
 
 SCREENS

4
 
 RAW WATER 
PUMPS 

5
 
 RAPID MIX

6
 
 FLOCCULATION

7
 
 SEDIMENTATION

8
 
 FILTRATION

9
 
 DISINFECTION & 
FINISHING 

10
 
 TESTING & 
PUMPING 
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