
Printed January, 2010

The Ways of Water
Teacher's Guide: Grade 7

the Next Generation





Duplication of these materials beyond limits set by copyright laws and those specified below is strictly
forbidden.

Copies of these materials may be made for non-commercial, educational purposes only, provided that the
following copyright notice must appear on all copies and materials:

© 2009 Beaver Water District

Written permission must be obtained to modify these materials or for commercial or non-educational use.
Address all correspondence to:  Chief Executive Officer, Beaver Water District, Post Office Box 400, Lowell,

AR 72765.





1

Beaver Water District
Building Blocks to Water
Education Program

What are the project objectives?
Objectives: To develop age-appropriate educational
materials to teach students about Beaver Lake
watershed protection and water treatment at
Beaver Water District.

Why was this project
developed?
This project was developed to ensure that drinking
water education and watershed education, based
on Beaver Lake and the Beaver Lake Watershed,
would be available in schools located in areas that
receive drinking water from Beaver Water District.

Desired student outcomes:
1. Students will understand drinking water

sources.

2. Students will understand that water is a
valuable resource necessary for quality of
life in Northwest Arkansas.

3. Students will relate watershed health to
water quality in Beaver Lake.

4. Students will learn definitions related to
drinking water and watershed.

5. Students will learn about activities and
behaviors that will promote watershed
health in Beaver Lake, and thus become
stakeholders when it comes to their own
water quality.

6. Students will relate this information and
these behaviors to their family members
and friends and others in the community.

7. Students in higher grade levels (such as
high school) will understand lake zones, a
natural lake vs. a manmade lake, and
technical terms such as trophic,
mesotrophic, oligotrophic, lacustrine
zone, riverine etc.

What is the history of the Beaver
Water District?
Mission: Our mission is to serve our customers in
the Benton and Washington County area by
providing high quality drinking water that meets or
exceeds all federal and state regulatory
requirements in such quantities as meets their
demands and is economically priced consistent
with our quality standards.

History: Fifty years ago, visionary community
leaders got together to discuss the need for a long-
term supply of clean, safe water for Northwest
Arkansas.  With an eye to the future and
knowledge that a large lake was the best source of
water, these citizens worked to establish Beaver
Lake Reservoir.  Beaver Water District was created
to pay for the drinking water supply allocation of
the lake.  The dam that created Beaver Reservoir
and the first water treatment plant were completed
in the mid-1960s.  Since that time, the District has
expanded facilities and improved to keep up with
increased water demand and stricter drinking
water standards.  In addition, three other water
utilities have been created to provide drinking
water from Beaver Lake.

OverviewOverview
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Where did the name originate?
The Beaver Water District got its name from
Beaver Lake.  Beaver Lake got its name from the
town of Beaver, which is actually located in the
Table Rock Lake region, according to the Corps of
Engineers' office in Rogers, Arkansas.

What areas of Arkansas are
covered and which towns and
cities benefit from Beaver Water
District?
Beaver Water District supplies safe, clean water to
about 250,000 people and industries on Northwest
Arkansas.  The district sells water wholesale to
Fayetteville, Springdale, Rogers, and
Bentonville.

Fayetteville buys water from Beaver Water District
and owns and operates the system in Fayetteville,
Farmington, Greenland, Goshen, Wheeler, parts
of Johnson and some rural areas in Washington
County.  Fayetteville also provides wholesale
service to Elkins, West Fork, Mount Olive Rural
Water Association, and Washington Water
Authority (as needed).

Springdale Water Utilities buys water from Beaver
Water District and sells to consumers in
Springdale, Bethel Heights, Elm Springs, the
northern part of Johnson, the southern part of
Lowell, and unincorporated areas of Washington
and Benton counties that are within its designated
water service boundary.  Bulk sales are made to
consecutive water systems operated by the cities of
Cave Springs and Tontitown.

Rogers buys water from Beaver Water District and
resells it to Rogers and a portion of Lowell and to
Benton County Rural Development Authority
(RDA) No. 4 Frisco Springs.

The city of Bentonville buys water from Beaver
Water District and resells it in Bentonville and
Bella Vista. You can access a diagram at the
District's website at www.bwdh2o.org.

How does Beaver Water District
impact the Northwest Arkansas
region?
Beaver Lake provides drinking water to more than
350,000 people and industries in Northwest
Arkansas, including the largest concentration of
food industries in the United States. Another way
to put it is this: One out of eight people in the
state of Arkansas gets his or her drinking
water from Beaver Lake, which provides raw
water to the District, as well as three other
drinking water utilities.

According to a recent population study, there
could be as many as 1.2 million people residing in
Northwest Arkansas by 2055. Through its master
planning process, Beaver Water District (BWD)
stays ahead of a growing population's demand for
industrial and residential water supplies and
reduces the strains of rapid growth on
infrastructure including wastewater treatment,
roadway expansions, traffic management, waste
disposal and other services.

The District's new Administration Center
accommodates space needs for staff and increases
accessibility to the public for educational and
other purposes. The project is built in accordance
with the Leadership in Energy and Environmental
Design (LEED) program, a green building rating
system. Educational components of the building
include a drinking water plant model and a
topographical wall sized map of the Beaver Lake
Watershed.
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Beaver Water District wants you to know that
your tap water is "food grade and table
ready," and it has been since the plant began
operations in the 1960s. The District operates
around the clock to make sure that your water is
safe to drink. So, the next time you turn on the tap
or read an article comparing the merits of tap
water versus bottled water, think about all the
people beyond the pipe who make it possible for
you to have potable water in Northwest Arkansas.

For more information & education resources send
an email to:

education@bwdh2o.org
www.bwdh2o.org
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Frameworks

Arkansas Framework Correlations have been aligned within each of the unit lessons. These frameworks can
be found through the Arkansas Department of Education's web site for curriculum

http://arkansased.org/teachers/frameworks.html

7 Es Teaching and Learning Model
Although the 7 Es Teaching and Learning Model (Elicit, Engage, Explore, Explain, Elaborate, Evaluate, and
Extentions) is not specifically detailed within each lesson, it is implied throughout the unit. We referenced this
model from Primary Connections http://www.science.org.au/primaryconnections/5Es.html



C H A P T E R  1

Lesson 1: The Water Treatment Process
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Purpose

To create an understanding of the process for
providing clean water throughout the Beaver
Water District.

Objective

Students will research and model the processes
that the Beaver Water District water treatment
plant uses to purify water for drinking.

Students will write a story describing and
illustrating the water treatment process by making
a Zine.

Arkansas Framework
Correlation

Language Arts

7th Grade

OV.1.7.1 Use vocabulary from content area texts
and personal reading

OV.1.7.2 Use standard English in classroom
discussion and presentations

OV.1.7.4 Demonstrate appropriate eye contact,
posture, and volume

OV.1.7.5 Use correct pronunciation and
inflection/modulation to communicate ideas and
information

OV.1.7.6 Contribute appropriately to class
discussion

OV.2.7.1 Demonstrate effective listening skills by
exhibiting appropriate body language

OV.2.7.3 Listen attentively for main  ideas, details,
and organization

OV.2.7.4 Demonstrate attentive listening skills to
respond to and interpret speaker’s message

OV.3.7.1 View a variety of visually presented
materials for understanding of a specific topic

OV.3.7.2 Use appropriate criteria to evaluate
media for bias and propaganda

W.5.7.1 Write to develop narrative, expository,
descriptive, and persuasive pieces

W.5.7.2 Select the form of writing that addresses
the intended audience

W.5.7.3 Create expository, narrative, descriptive,
and persuasive writings

W.5.7.10 Write across the curriculum

R.9.7.15 Organize information, including simple
outlining

R.9.7.16 Use skimming, scanning, note-taking,
outlining, and questioning as study strategies

R.9.7.19 Evaluate personal, social, and political
issues as presented in text

R.10.7.5 Use skimming, scanning, note taking,
outlining, and questioning as study strategies

R.10.7.6 Organize and synthesize information for
use in written and oral presentation

R.10.7.11 Read and utilize functional/practical
texts, including forms, reports, cover letters,
letterheads, and business letters

R.11.7.3 Add content words to sight vocabulary

R.11.7.6 Use resources to determine meaning of
technical and specialized vocabulary



Lesson 1: The Water Treatment Process 7

IR.12.7.3 Use print and electronic sources, such as
card catalogs and computer databases, to locate
information

IR.12.7.7 Develop notes that include main topics,
details, summaries, and paraphrasing from
multiple types of sources

IR.12.7.9 Use research to create one or more oral,
written, or visual presentations /products

Mathematics

7th Grade

M.12.7.1 Understand, select and use the
appropriate units and tools (metric and customary)
to measure length, weight, mass and volume to the
required degree of accuracy for real world
problems

Science

7th Grade
NS.1.7.1 Interpret evidence based on observations

PS 5.7.5 Demonstrate techniques for forming and
separating mixtures: mixing, magnetic attraction,
evaporation, filtration, chromatography, settling.

PS 5.7.6 Classify substances as elements,
compounds, mixtures.

Problem Question

How is water from Beaver Lake made safe for
drinking?

BACKGROUND INFORMATION
• The process of water treatment cleans

water and makes it safe for people to
drink.

• Water is such a good solvent that it is
known as the universal solvent. It picks
up all kinds of contaminants causing water
in nature to often not be clean and safe
enough for people to drink.

• Our drinking water comes from both
surface and groundwater. Water in lakes,
rivers, and swamps contains impurities
that may make it look and smell bad.

• Water may contain harmful chemicals,
bacteria and other organisms that can
cause disease even though it looks clean.
In the United States today, waterborne
diseases are no longer a health threat
because of our water treatment systems.
In many other countries, this is not the
case.

• At the water treatment laboratories,
technicians test water to insure that our
drinking water supply is free of disease-
causing bacteria. These test results are
reported to state and local governments.

• Our drinking water supply is made safe
and in good supply by cooperation among
state, local, and federal governments and
the Beaver Water District. It takes the
efforts of both federal and state
governments, as well as local water supply
systems to keep our drinking water safe
and in good supply.

• The Safe Drinking Water Act and its
amendments set the standards for public
drinking water. The Environmental
Protection Agency administers these
standards.

• Use the Power Point “Making It Safe
the Water Way” written by Beaver
Water District. Download from the
Beaver Water District website at
www.bwdh2o.org.
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The Beaver Water District treatment plants clean
and maintain the quality of drinking water by
taking it through the following processes: (1) rapid
mix, (2) coagulation/flocculation, (3)
sedimentation, (4) filtration, and (5) disinfection.

Keywords

Coagulation: Adding chemicals that cause the dirt
and other particles to clump together.

Flocculation: Process using gentle stirring to
bring suspended particles together to form larger
particles (floc) that will settle out.

Sedimentation: The heavier clumps settle to the
bottom (based on density).

Filtration: The substance (water) is poured
through a filtering system (made of layers of
materials) designed to trap the contaminants that
did not settle out during sedimentation.

Disinfection: Chlorine is added to the water to
kill germs that may cause disease.

Timeline

Days 1 and 2: Elicit student background and
teacher introduces the history of water treatment,
careers in water treatment, and the water treatment
process.

Day 3: Field trip to Beaver Water District to
research their topic(s) (water treatment and its
local history and careers)

4 additional days to finish the water treatment
portion of the project including explore, explain,
elaborate, and evaluate

Materials

4 L water
600 mL soil or mud
overhead transparency
2 plastic pitchers
3 2-Liter plastic bottles (or 2
   bottles and a beaker)
funnel
scissors
30 mL alum
30 mL of bleach
500 mL fine sand
500 mL coarse sand
250 mL fine gravel
250 mL coarse gravel
250 mL activated charcoal
2 cotton balls for plug
coffee filter
rubber band
tap water
tablespoon
splash goggles
stopwatch

Teacher Preparation

Set up the field trip visit so that (rotating) student
groups may have BWD personnel tell about their
careers and the water treatment process.  Also,
arrange for (rotating) student groups to observe
and take notes about the treatment process using
the model at BWD. If a field trip is not possible,
try to set up guest speakers.

Gather materials that will be needed.

Prepare “dirty water”; add approximately 2 1/2
cups (600 mL) of soil or mud to 1 gallon (4 L) of
water.

Prepare instruction sheets and other handouts as
needed.

Decide procedure for selecting student teams.
(Each team of 4-5 students will be responsible to
divide the work evenly by possibly having smaller
subgroups as they collaborate to build a water
treatment model.)
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Additional Resources

Resources for materials not included:
UA Center for Math & Science Education
http://www.uark.edu/~k12info/
479.575.3875
Northwest Arkansas Education Co-Op
http://starfish.k12.ar.us/web/
479.267.7450
Beaver Water District
www.bwdh2o.org
479.717.3807
Know of other resources? Please let us know!
education@bwdh2o.org or 479.756.3651



7E’s The Water Treatment Process

Elicit

Brainstorm: Ask the students the following questions and have them record their answers on the board or a
poster, etc.

• How did you use water today? Students list charted on board.
• Where does the water for Fayetteville/Springdale/Rogers/Bentonville come from?
• Is your water clean and safe? How do you know?

Engage

Students participate in the interactive tour of a water facility at the EPA website:
http://www.epa.gov/safewater/watertreatmentplant/flash/index.html

This may be done as a whole class, as student teams at one computer, or as individuals in the computer lab.

And/or http://streaming.discoveryeducation.com/ (free to Arkansas teachers). Have students view the 5-
minute video “A Natural Focus with Laurie Sanders: Water Quality” and as a class answer the quiz questions
(available for teacher to download and/or print at the same website).

Explore

The activity procedure may be done in any of the following groupings:

• whole class project (4 teams)
• demonstration set up at each end of classroom (2 groups of 4 teams each)
• each group of 4-5 students does the entire activity (if time and materials allow)

Safety

All participants should wear splash goggles during their part of the demonstration.

1. Coagulation Team demonstrates to class:

a. Pour the water into a 2-liter bottle with the top cut off or a large beaker.
b. Add 30 mL of alum to the water.
c. Stir the mixture slowly for 5 minutes.
d. During this time, students predict outcome and record observations.

2. Flocculation/Sedimentation Team demonstrates to class:

a. Let the water stand undisturbed for about 20 minutes.
b. Set the stopwatch to sound at 5 minute intervals.
c. All students observe and record changes at each 5-minute interval.

3. Filtration Team demonstrates to class:

a. Construct a filter from the bottle with its bottom cut off as follows
• Place the 2 cotton balls in the original bottle opening.
• Attach the coffee filter to the outside neck of the bottle using a rubber band.
• Turn the bottle upside down placing it in a beaker or cut-off bottom of a two liter bottle.
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• Pour a layer of pebbles into the bottle - the filter will prevent the pebbles from falling
out of the neck.

• Pour the coarse sand on top of the pebbles.
• Pour the fine sand on top of the coarse sand.
• Clean the filter by slowly and carefully pouring through 3 L (or more) of clean tap water.

Try not to disturb the top layer of sand as you pour the water.
b. Pour the top two-thirds of the settled water through the filter, collect the filtered water in the

beaker.
c. Pour the remaining (one-third bottle) of settled water back into the collection container.

4. Teacher Disinfection (Chlorination) Technician demonstrates to class:

a. Add 30 mL of chlorine (bleach) to the filtered water.

5. All students compare the treated and untreated water. Observe (appearance and smell) and record.

This project is a Water Treatment Simulation: Therefore, the end product is not safe to drink.

Explain

In groups of 3-4 students, list the steps in the water treatment process using and explaining the terms
coagulation, flocculation, sedimentation, filtration, and disinfection. Place one term on each of 6 index cards.
Write the vocabulary term on one side with the explanation of the term on the back. Take turns placing the
cards in order, first using just the fronts of the cards. Then shuffle the cards and place them in order using just
the backs of the cards while naming the step as you read the description

Elaborate

You, your family and a few others are shipwrecked on a deserted tropical island. There is a stream of fresh
water on the island, but it does not appear to be clean. There are supplies on the boat which has grounded on
the island as well. The supplies include food, clothing, and cleaning supplies, as well as, many other items.
Write a story explaining how you will provide safe, clean water for your family.

Evaluate

1. Each student constructs a Zine of the steps in the water treatment process. A Zine is an 8 page mini-
magaZine. It is constructed from a single 8 _ x 11 sheet of paper and fits in the palm of your hand.
(Instructions for folding and cutting follow this lesson.)

2. Students should illustrate and explain the process, including each of the following terms;
coagulation, flocculation, sedimentation, filtration, and disinfection.

3. True or False and Explain

• Our community has a safe water supply. True: Clean, safe, good tasting water is what the Beaver
Water District supplies.

• There is enough clean water in nearby areas to support all the people living here now and in
the future. True as long as we protect our watershed.

• What gets dumped into or taken out of local streams, rivers, and lakes is more important
than what happens to the land surrounding the rivers. False: both are important. What happens on
surrounding land (in the watershed) ends up in the local streams, rivers, and lakes.
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Extensions

• Play Beaver Water District’s Watershed Jeopardy Challenge for 7th Grade. Download from the
Beaver Water District website at www.bwdh2o.org.

• Students research methods for converting salt water to fresh water suitable for drinking.
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Lesson 2: The History of Water
Treatment
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Purpose

A clean, safe drinking-water supply and wastewater
treatment have contributed significantly to public
health and human longevity. Historically, the
ingenuity of man in the development of methods
to treat water, making it safe for drinking has
contributed to the ability of man to explore and
settle new areas of the nation and world.

Objective

Students will research the history of water
treatment in the world, our nation, and Northwest
Arkansas. (Cause and effect of water treatment
throughout history).

Arkansas Framework
Correlation

Language Arts

7th Grade

OV.1.7.1 Use vocabulary from content area texts and
personal reading

OV.1.7.2 Use standard English in classroom discussion
and presentations

OV.1.7.4 Demonstrate appropriate eye contact,
posture, and volume

OV.1.7.5 Use correct pronunciation and
inflection/modulation to communicate ideas and
information

OV.1.7.6 Contribute appropriately to class discussion

OV.2.7.1 Demonstrate effective listening skills by
exhibiting appropriate body language

OV.2.7.3 Listen attentively for main  ideas, details, and
organization

OV.2.7.4 Demonstrate attentive listening skills to
respond to and interpret speaker’s message

OV.3.7.1 View a variety of visually presented materials
for understanding of a specific topic

OV.3.7.2 Use appropriate criteria to evaluate media for
bias and propaganda

W.5.7.1 Write to develop narrative, expository,
descriptive, and persuasive pieces

W.5.7.2 Select the form of writing that addresses the
intended audience

W.5.7.3 Create expository, narrative, descriptive, and
persuasive writings

W.5.7.10 Write across the curriculum

R.9.7.15 Organize information, including simple
outlining

R.9.7.16 Use skimming, scanning, note-taking,
outlining, and questioning as study strategies

R.9.7.19 Evaluate personal, social, and political issues as
presented in text

R.10.7.5 Use skimming, scanning, note taking,
outlining, and questioning as study strategies

R.10.7.6 Organize and synthesize information for use in
written and oral presentation

R.10.7.11 Read and utilize functional/practical texts,
including forms, reports, cover letters, letterheads, and
business letters

R.11.7.3 Add content words to sight vocabulary

R.11.7.6 Use resources to determine meaning of
technical and specialized vocabulary

IR.12.7.3 Use print and electronic sources, such as card
catalogs and computer databases, to locate information
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IR.12.7.7 Develop notes that include main topics,
details, summaries, and paraphrasing from multiple
types of sources

IR.12.7.9 Use research to create one or more oral,
written, or visual presentations /products

Science

7th Grade
NS.1.7.1 Interpret evidence based on observations

PS 5.7.10 Investigate scientists, careers, and
historical breakthroughs related to elements,
mixtures, and compounds.

Social Studies

7th Grade

.6.3.7 Analyze a timeline that illustrates selected
historical event

Problem Question

How has the treatment of water developed over
time?

BACKGROUND INFORMATION
• Before municipal water service became

common in the developed world, people
were quite vulnerable to waterborne
diseases such as cholera, yellow fever and
typhoid fever, diseases that we associate
with the Third World.

• Water is such a good solvent that it is
known as the universal solvent. It picks
up all kinds of contaminants causing water
in nature to often not be clean and safe
enough for people to drink.

• People did not understand Germ Theory
and there were no antibiotics.

• Children often were forced to quit school
and go to work when they lost one or
both parents. They often worked long
hours, six days a week to support their
families.

• Well into the 20th Century, most cities in
the United States piped sewage to nearby
creeks or rivers without treatment.

• The Clean Water Act, required
municipalities to remove most wastewater
and industrial pollution before discharging
into waterways.

Timeline

Days 1 and 2: Elicit student background and
teacher introduces the history of water treatment,
careers in water treatment, and the water treatment
process.

Day 3: Field trip to Beaver Water District to
research their topic(s) (water treatment and its
local history and careers)

3 additional days to finish the history of water
portion of the project including explore, explain,
elaborate, and evaluate.

Materials

Materials will vary depending upon the visual
chosen by each student group. (See 7 E’s)

Teacher Preparation

Arrange for us of the computer lab for research
and as needed.

Arrange for library time as needed.
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Arrange for materials for student visuals as
needed.

Additional Resources
Resources for materials not included:
UA Center for Math & Science Education
http://www.uark.edu/~k12info/
479.575.3875
Northwest Arkansas Education Co-Op
http://starfish.k12.ar.us/web/
479.267.7450
Beaver Water District
www.bwdh2o.org
479.717.3807
Know of other resources? Please let us know!
education@bwdh2o.org or 479.756.3651
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Elicit

Ask: Form your experiences with books, movies, tv programming, etc.

• What was/is life like in areas where the water supply was/is untreated and/or not piped to homes?
• What conflicts have arisen over the use of water?

Engage

Students participate in the interactive The Aquaventurer Time Machine; Travel through Wastewater; Past,
Present, and Future at the EPA website:

http://www.wef.org/AboutWater/ForStudents/WastewaterTimeline/

This may be done whole class, as student teams at one computer, or as individuals in the computer lab.

Explore

Divide students into groups of 3-4. Each group will research an assigned topic and prepare a visual and oral
presentation for the class. The History of Water Treatment will be the encompassing theme. Topics may
include the history of dams, irrigation systems, aqueducts, pipelines, water purification systems, the Clean
Water Act of 1972, Beaver Lake and Beaver Water District, or others of student interest approved by teacher.

The student made visual element of the project may be a model (preferred when possible), poster, video,
PowerPoint, interactive whiteboard presentation such as a flipchart, foldable, or other teacher-approved
visual. The visual element chosen must receive prior teacher approval.

Make it fun! The 4-6 minute classroom oral presentation may be in any teacher-approved format (play, role
playing, puppet show, commercial or advertisement, etc.) and should include:

• Introduction (approximately 1 minute)

o Introduces students to the topic

o Sparks interest

o Lets students know how the topic will be developed

• Organized Body (2-4 minutes)

o When did the history of your topic begin?

o How has your topic changed since the beginning?

o If applicable, how does it work?

o If applicable, how is the water in this system returned to be used again?

o If applicable, what are the environmental problems with this system?

• Conclusion (approximately 1 minute)
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o Tell a story about what our lives might be like if the technology, law, etc. of your topic had
not happened.

Explain

Using cash register tape, student groups construct a timeline of the history of water treatment.

Elaborate

Using what has been learned in this lesson, students predict what the future of water treatment may hold and
explain their view.

Evaluate
Students will be evaluated on participation in group research, visual element and oral presentation.

Extensions

• Play Beaver Water District’s Watershed Jeopardy Challenge for 7th Grade. Download from the
Beaver Water District website at www.bwdh2o.org.

• Students research and prepare a report; “How Historical Weather-Related Disasters in the United
States Have Affected the Water Supply and Water Treatment in the Affected Areas.” Examples:
hurricanes, tornadoes, floods, droughts, etc.
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Lesson 3: Careers in Water Treatment:
Why are they Needed? Is it my Future?
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Purpose

A clean, safe drinking-water supply has
contributed significantly to public health and
human longevity. Water treatment plant and
system operators treat water so that it is safe to
drink. Water treatment equipment and processes
remove or destroy harmful materials, chemical
compounds, and microorganisms from the water.
Individuals with a variety of skills and educational
backgrounds are necessary to make clean water a
reality.

Objective

Students will research careers involving water
treatment. Student research teams will meet with
employees during a field trip to the Beaver Water
District to explore the various careers available.

Students will compare and contrast
microorganisms, macro-invertebrates, and other
materials found in treated and untreated water.

Arkansas Framework
Correlation

Language Arts

7th Grade

OV.1.7.1 Use vocabulary from content area texts
and personal reading

OV.1.7.2 Use standard English in classroom
discussion and presentations

OV.1.7.4 Demonstrate appropriate eye contact,
posture, and volume

OV.1.7.5 Use correct pronunciation and
inflection/modulation to communicate ideas and
information

OV.1.7.6 Contribute appropriately to class
discussion

OV.2.7.1 Demonstrate effective listening skills by
exhibiting appropriate body language

OV.2.7.3 Listen attentively for main  ideas, details,
and organization

OV.2.7.4 Demonstrate attentive listening skills to
respond to and interpret speaker’s message

OV.3.7.1 View a variety of visually presented
materials for understanding of a specific topic

OV.3.7.2 Use appropriate criteria to evaluate
media for bias and propaganda

W.5.7.1 Write to develop narrative, expository,
descriptive, and persuasive pieces

W.5.7.2 Select the form of writing that addresses
the intended audience

W.5.7.3 Create expository, narrative, descriptive,
and persuasive writings

W.5.7.10 Write across the curriculum

R.9.7.15 Organize information, including simple
outlining

R.9.7.16 Use skimming, scanning, note-taking,
outlining, and questioning as study strategies

R.9.7.19 Evaluate personal, social, and political
issues as presented in text

R.10.7.5 Use skimming, scanning, note taking,
outlining, and questioning as study strategies

R.10.7.6 Organize and synthesize information for
use in written and oral presentation
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R.10.7.11 Read and utilize functional/practical
texts, including forms, reports, cover letters,
letterheads, and business letters

R.11.7.3 Add content words to sight vocabulary

R.11.7.6 Use resources to determine meaning of
technical and specialized vocabulary

IR.12.7.3 Use print and electronic sources, such as
card catalogs and computer databases, to locate
information

IR.12.7.7 Develop notes that include main topics,
details, summaries, and paraphrasing from
multiple types of sources

IR.12.7.9 Use research to create one or more oral,
written, or visual presentations /products

Science

7th Grade
NS.1.7.1 Interpret evidence based on observations

PS 5.7.10 Investigate scientists, careers, and
historical breakthroughs related to elements,
mixtures, and compounds.

Problem Question

What are my options for a career in water
treatment? Why are these careers necessary to
provide safe drinking water?

BACKGROUND INFORMATION
• There are a variety of career opportunities

necessary in providing clean safe drinking
water for our communities.

• Each of these careers has its own set of
education requirements, duties, and
benefits.

• Clean water is vital to the growth and
development of communities in our area
and around the world.

Timeline

Days 1 and 2: Elicit student background and
teacher introduces the history of water treatment,
careers in water treatment, and the water treatment
process.

Day 3: Field trip to Beaver Water District to
research their topic(s) (water treatment and its
local history and careers)

2 additional days for student team presentations: 1
to prepare presentation and 1 for presenting.

1-2 days for lab activity with follow-up
discussions.

Materials

Activity 1: Field trip to Beaver Water District
Administration Building. Presentation materials
will vary depending upon the visual chosen by
each student research team.

Activity 2: Water Quality Lab Material

• Treated water from Beaver Water District
(labeled)

• Untreated water from the community
(labeled)

• Droppers
• Slides 
• Coverslips
• Microscope

Teacher Preparation

Copy and cut apart one set of “Find Your Water
Partner” cards. (See 7 E’s, Engage)
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Activity 1:

• Arrange for use of the computer lab for
research as needed.

• Arrange for library time as needed
• Arrange for materials for student visuals

as needed
• Arrange field trip to Beaver Water District

and for BWD employees to discuss their
careers with the students

Activity 2:

Collect supplies and equipment for Water Quality
Lab (Activity 2), including making copies of
identification keys for water organisms. A simple
key may be found at:

http://www.microscopy-
uk.org.uk/index.html?http://www.microscopy-
uk.org.uk/pond/index.html

A beginner’s picture key of macro-invertebrates
may be found on pages 4-7 at:
http://www.epa.gov/safewater/kids/wsb/pdfs/6
83.pdf

Additional Resources
Resources for materials not included:
UA Center for Math & Science Education
http://www.uark.edu/~k12info/
479.575.3875
Northwest Arkansas Education Co-Op
http://starfish.k12.ar.us/web/
479.267.7450
Beaver Water District
www.bwdh2o.org
479.717.3807
Know of other resources? Please let us know!
education@bwdh2o.org or 479.756.3651
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7E’s Careers in Water Treatment

Elicit
Fishbowl share: Have each student write on a slip of paper something they know about water quality or
someone who works with water quality. Walk around with a container (fishbowl) to pick up the slips.
Distribute the strips to students so that each may read one aloud to the class. This way no one knows whose
slip they are reading. Discuss each statement as it is read

Engage

After following the instructions for the whole group play, display a list of all of the facts on the overhead or
with a document camera. Have students in teams of 3-4 read the facts in order again and discuss each at their
tables (or grouping of desks).

At the end of class, you might remove the display of facts, and have each student write one interesting fact
they learned today about water as an exit slip.

Explore

Activity 1: Field Trip to Beaver Water District Administration Center

Divide students into research teams of 3-4. Each team will research a Beaver Water District career and
prepare a visual and oral presentation for the class. (This will mean that on the day of the field trip to BWD,
approximately 18-24 students will each have the same career profile and will meet at one time as a large group
with a water district employee to hear about his/her career, ask questions, and take notes for a presentation to
their class upon returning to school.)

The student-made visual element of the project may be a model (preferred when possible), skit (role playing),
puppet show, poster, video, PowerPoint, interactive whiteboard presentation such as a flipchart, foldable, or
other teacher-approved visual. The visual element chosen must receive prior teacher approval.

Make it fun! The 3-4 minute classroom oral presentation may be in any teacher-approved format (play, role
playing, puppet show, commercial or advertisement, etc.) and should include:

• Introduction (1 minute or less)
o Introduces students to the topic
o Sparks interest
o Lets students know how the topic will be developed

• Organized Body (approximately 2 minutes)
o Describe the duties of this job
o What educational background is needed?
o What is the approximate entry level salary for this job in Arkansas?

• Conclusion (approximately 1 minute)
o Summarize by explaining the benefits of having a career of this type (tangible and otherwise).

Activity 2: What is Water Quality
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Students will conduct an investigation to test and compare the quality of treated water from Beaver Water
District with untreated water from the community. Students will look for microorganisms such as algae and
protozoa in each type of water.

Teams of 2-3 students will prepare slides of each type of water and make comparisons of the microorganisms
found.

Procedure: (Caution: Be sure you have separate, designated droppers for each water sample to prevent
contamination of the slide specimen.)

1. Place a drop of water from the treated water container on a slide.
2. Cover the drop with a cover slip.
3. Place the slide on the stage of the microscope and make observations.
4. Record what you see as drawings in your journal.
5. Repeat steps 1-4 with the untreated water. (Again be sure to use separate droppers.)
6. Identify any microorganisms found using the resources provided by your teacher. Record the identity

beside the illustrations in your journal.
7. Label with the type of water in which each organism was found to live.

Explain

Activity 2 Conclusion(s): Students should draw conclusions about the water quality (for drinking purposes) of
each water sample. How might water treatment personnel at Beaver Water District use a similar experiment?

Elaborate

Using what has been learned in this lesson, students predict what the future of water treatment may hold and
explain their view.

Evaluate

Activity 1: Students will be evaluated on participation in team research, visual element and oral presentation.

Activity 2: Student will be evaluated on team participation, lab management, and journal entries

Extensions

• Play Beaver Water District’s Watershed Jeopardy Challenge for 7th Grade. Download from the
Beaver Water District website at www.bwdh2o.org.

• Arrange for small teams (2-4) of interested students to “job shadow” someone Arkansas Game and
Fish Commission or the U.S. Army Corps of Engineers-Beaver Lake.
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1. There is the same amount
of water on Earth

as there was when the Earth
was formed.

2. The water from your
faucet could

contain molecules that
dinosaurs drank.

3.  Water is composed of the elements hydrogen and
oxygen.

4. H20 means there are
2 atoms of hydrogen and 1
atom of oxygen in one
molecule of water.
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5. Nearly 97% of the world’s
water is

salty or otherwise
undrinkable.

6.  2% of the world’s water is locked in ice caps and
glaciers.

That leaves just 1% of the
           world’s water for

 all of humanities needs – all
its   agricultural, residential,
manufacturing, community,
and personal needs.

8.  Water regulates the Earth’s temperature.

9. Water also regulates the
temperature of the human
body,

  carries nutrients and
oxygen to cells, cushions
joints, protects organs and
tissues, and removes
wastes.

10.  75% of the human brain is water and 75% of a living
tree is water.
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11.  A person can live about
a month without food,

but only about a week
without water.

12. Water is part of a deeply
interconnected system.
What we pour

on the ground ends up in
our water, and what we
spew into the sky ends up in
our water.

13. The average total home
water use for each person in
the U.S.

is about 50 gallons a day.

14.  The average cost for
water supplied to a home in
the U.S.

is about $2.00 for 1,000
gallons,
which equals about 5
gallons
for a penny

15. Water expands by 9%
when it freezes. Frozen
water (ice) is

less dense than water,
which is why ice floats in
water.

Facts for Find Your Water Partner taken from US EPA (http://epa.gov/ogwdw/kids/waterfactsoflife.html)
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Instructions to Find Your Partner

1. Copy and cut apart cards.

2. Each student is given a card that matches another student’s card.

3. Direct students to find the person with the card that matches theirs in
order to make a complete water statement or statements.

4. Students then are to form a circle around the room in numerical order
while facing the center.

5. Have each student in pair 1 read their part of the card. Tell students to
continue to read in order until all cards are read.

6. Have students return cards to designated area.




